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ARIZONA WATER COMPANY

Rebuttal Testimony of

Fredrick K. Schneider

Introduction and Purpose of Testimony
PLEASE STATE YOUR NAME, EMPLOYER, AND OCCUPATION.

My name is Fredrick K. Schneider. | 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, | 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 ("RUCO").

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 I. In Section 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 lll, | respond to Staff withess Mr. Michlik, and RUCO
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withess Mr. Rigsby, specifically related to the extraordinary utility plant

investments necessary to replace old and failing water mains and service lines
required to reduce water losses below 10 percent pursuant to the Commission
order in Decision No. 71845. In Section |V, | respond to Staff witness Mr.
Michlik, related to his recommendation that the Company retire certain utility
plant in the Superstition system. In Section V, | 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. | am sponsoring the following exhibits:

FKS-RB1 — Superstition 10-Year Infrastructure Replacement Cost Estimate.

FKS-RB2 — Bisbee 10-Year Infrastructure Replacement Cost Estimate

FKS-RB3 — Oracle 10-Year Infrastructure Replacement Cost Estimate

FKS-RB4 — Buried No Longer: Confronting America's Water Infrastructure
Challenge, American Water Works Association, 2012

FKS-RBS5 — 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, 2011.

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

FKS-RB10 - Construction Placed in Service Notice — Well No. 17 in Miami

Pumping 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

URATECASE2011 EASTERN GROUP\Rebuttal\Schneider\Final_040812.doc
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FORMA ADJUSTMENT TO PUMPING AND T&D MAINTENANCE EXPENSES
BE REMOVED?

A. 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.

Q. CAN THE COMPANY POSTPONE MAINTENANCE INDEFINITELY?

A. 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
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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

WATER LEAKS BY TYPE AND YEAR
SUPERSTITION DIVISION

400

350

sk TretTd\"ﬂe -

. Leak
250 —

200
B SERVICE LEAKS

BMAIN LEAKS

NUMBER OF LEAKS

150 -
100

50 =

2005 2006 2007 2008 2009 2010
YEAR

U:\RATECASE\2011 EASTERN GROUP\Rebuttal\Schneider\Final_040612.doc
FKS;JMR: JRC | 4/7/12 | 10:13 AM 6




OO W 00 N O Oa A O N =

N N N N N NN DN DD DN o e @ @ @ > om o= = -
0O N OO O A W DN =, O O 00 N O O o ODN =

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 — Bishee 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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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-RB1, 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.

Q. DO STAFF, RUCO AND THE COMPANY AGREE ON THE IMPORTANCE OF
PERFORMING THIS MAINTENANCE?

A. Yes. However, Staff's 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.

Q. DOES RUCO AGREE WITH THE COMPANY THAT THE TEST YEAR LEVEL
OF PUMPING AND T&D MAINTENANCE EXPENSE WAS ABNORMALLY
LOW?

A. Yes.

Q. DOES STAFF SUGGEST THIS ROUTINE REQUIRED MAINTENANCE BE
ELIMINATED BY THE COMPANY?

A. 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.

Q. HAS THE COMPANY PERFORMED CRITICAL PUMPING AND T&D
MAINTENANCE SINCE IMPLEMENTATION OF ITS COST-CUTTING
MEASURES IN 2008?

A. 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
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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 Company's Proposed Distribution System

Improvement Charge ("DSIC")
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-RB5, FKS-RB6 and FKS-RB7.
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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 DSIC 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-RB1, 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 DSIC 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, 2011, 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:
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"That Arizona Water Company shall reduce the non-account
water for each of its systems to less than 10 percent by July 1,
2011. For those systems that have not achieved a water loss
rate of less than 10 percent by July 1, 2011, AWC should
evaluate the systems and prepare a report demonstrating how
the Company plans to reduce water losses to less than 10
percent. If the Company contends that reducing water losses
to less than 10 percent is not cost effective, it should submit a
detailed cost analysis and explanation demonstrating why the
water loss reduction to less than 10 percent is not cost
effective.  Absent extraordinary circumstances, and with
compelling supporting documentation, no system should be
permitted to maintain non-account water above 15 percent.
The water loss report should be filed with Docket Control, as a
compliance item in this docket, by no later than December 31,
2011."

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

Utility Plant Pro Forma Adjustments

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 withess 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
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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-RB10 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 5/8 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.
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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.

Q. DID THE COMPANY ESTIMATE THE COST OF CONSTRUCTING THE
SUPERSTITION CAP TREATMENT PLANT?

A. 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.

Q. DOES THAT CONCLUDE YOUR REBUTTAL TESTIMONY?

A. Yes.
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ARIZONA WATER coMPANY

DATE PREPARED: ||

PRELIMINARY COST ESTIMATE 71112011
REPARED BY: APPROVED BY: SYSTEM: DIVISION:
MRL FKS SUPERSTITION SUPERSTITION
‘PROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
[PROJECT DESCRIPTION:
SUPERSTITION DIVISION 10-YEAR INFRASTRUGTURE REPLACEMENT PLAN
MATERIALS AND LABOR
ESTIMATED ITEM
QUANTITY " UNIT $/UNIT DESCRIPTION CcosT
1011 | LF |$ 68 |REPLACE 1910-1919 MAINS w/ 6" DIP $ 68748l
860 LF 68 |REPLACE 1920-1929 MAINS w/ 6" DIP 58,480
40984 | LF 68 |REPLACE 1930-1939 MAINS w/ 6" DIP 2,786,912
5903 | LF 98 |REPLACE 1930-1939 MAINS w/ 8" DIP 578,494
856 | LF 128 |REPLACE 1930-1939 MAINS w/ 12° DIP 109,568
I 51333 | LF 68 [REPLACE 1940-1949 MAINS w/ 6" DIP 3,490,644
70509 | LF 68 |REPLACE PROBLEMATIC MAINS 19508NEWER W/ 6" DIP_|| 4,794 612
2350 | EA | 3,000 |REPLACE SERVICES ON MAINS 1910-1949 7,050,000
4250 | EA | 3,000 |REPLACE PLASTIC SERVICES 12,750,000
1) SUBTOTAL - MATERIALS AND LABOR 31,687.458
l2) PERFORMANCE BOND @ 1.5% OF LINE (1) 475.312
(3 SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 2,218,122
l4) SUBTOTAL - LINES (1), (2) AND (3) $ 34,380,892
15) OVERHEAD - 15% OF LINE (4) 5,157 134
[(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 2,062,854
[SUBTOTAL - LINES (4), (5) AND (6) $ 41,600,880
[ESTIMATED COST OF CONSTRUCTION $ 41,600,880

AFH







DATE PREPARED: |

ARIZONA WATFER COMPANY

l PRELIMINARY COST ESTIMATE 71112011
{PREPARED BY: APPROVED BY: SYSTEM: DIVISION:
r MRL FKS BISBEE COCHISE
T’ROJECT LOCATION: PROJECT NUMBER: REFERENCE MAP:
PROJECT DESCRIPTION: -
BISBEE WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN
MATERIALS AND LABOR
QUANTITY UNIT $/UNIT DESCRIPTION ESHM(?:)-E? TEM
40379 | LF__|$ 70 |REPLACE 1900-1909 MAINS w/ 6" DIP $ 2,826,530
3153 | LF 100 |REPLACE 1900-1909 MAINS w/ 8" DIP 315,300
20139 | LF 130 |REPLACE 1900-1909 MAINS w/ 12" DIP 2,618,070
21,701 | LF 70 |REPLACE 1910-1919 MAINS w/ 6" DIP__ 1,519,070
14077 | LF 70 |REPLACE 1920-1929 MAINS w/ 6" DIP 985,390
6731 | LF 70 |REPLACE 1930-1939 MAINS w/ 6" DIP 471,170
23684 | LF 70 |REPLACE 1940-1949 MAINS W/ 6" DIP 1,657,880
58551 | LF 70 |REPLACE PROBLEMATIC MAINS 19508NEWER W/ 6" DIP_[| 4,098,570
1500 | EA 2,000 |REPLACE SERVICES ON MAINS 1900-1949 3,000,000
215 EA | 2,000 |REPLACE PLASTIC SERVICES 430,000
[(1) SUBTOTAL - MATERIALS AND LABOR 17,921,980
||(2) PERFORMANCE BOND @ 1.5% OF LINE (1) | 268830
[(3) SURVEY, R.0.W. PERMITTING, TESTING AND FIELD INSPECTION 1254 539
l4) suBTOTAL - LINES (1), (2) AND (3) $ 19,445,349
[(5) OVERHEAD - 15% OF LINE (4) 2,016,802
l(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 1,166,721
SUBTOTAL - LINES (4), (5) AND (6) $ 23,528,872
[ESTIMATED COST OF CONSTRUCTION $ 23,528,872
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ARIZONA WATER CcOMPANY
PRELIMINARY COST ESTIMATE

DATE PREPARED:
l 7/1/2011

REPARED BY:

MRL

APPROVED BY: SYSTEM:

FKS ORACLE

DIVISION:

SAN MANUEL

[PROJECT LOCATION:

PROJECT NUMBER:

REFERENCE MAP:

PROJECT DESCRIPTION:

ORACLE WATER SYSTEM 10-YEAR INFRASTRUCTURE REPLACEMENT PLAN

MATERIALS AND LABOR

QUANTITY UNIT $/UNIT DESCRIPTION EST'M(?CT)E? TV
10680 | LF |$ 55 |REPLACE PROBLEMATIC MAINS 19508NEWER W/ 6" DIP [ $ 587,895
450 EA 1,750 |REPLACE PLASTIC SERVICES 787,500
(1) SUBTOTAL - MATERIALS AND LABOR 1,375,395
(2) PERFORMANCE BOND @ 1.5% OF LINE (1) 20,631
(3) SURVEY, R.O.W. PERMITTING, TESTING AND FIELD INSPECTION 96,278
(4) SUBTOTAL - LINES (1), (2) AND (3) $ 1,492,304
(5) OVERHEAD - 15% OF LINE (4) 223,846
(6) PREPARATION OF DETAILED PLANS, SPECIFICATIONS & BIDDING DOCUMENTS 89,538
SUBTOTAL - LINES (4), (5) AND (6) 1,805,688
EMATED COST OF CONSTRUCTION 1,805,688
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John Sullivan, Richard Talley, Robert Walters, and Dave Weihrauch, all of whom
made significant contributions as members of the advisory work group.

Project Funding

Funding for this project was provided by the Water Industry Technical Action
fund (WITAF). WITAF is funded through AWWA organizational member dues.

It supports activities, information, and analysis t0 advance sound and effective
drinking water legislation, regulation and policy.
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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
mitlion 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 Iarger
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.

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
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. Qur
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,
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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 ariginal 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 buiit 50 or more years ago, in the post-World War Il 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 propartion
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
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
of wastewater and stormwater investment needs which—
judging from the US Environmental Protection Agency’s
(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

¥ top of the other vital community infrastructures, such as
streets, schools, etc.

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.

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 aithough 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 Report
e 0. %

%

ol "MIDWEST

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: Historic Investment Profile for All US Water Systems, 1850-2000
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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 $s)

Redio D 5 P BCCP OTA
Northeast Medium & Small 61,755

Northeast Very Small 15,88 7281

Midwest Large 9,151 3,077 2,504 1,098 784 512

Midwest Medium & Small . | 74,654 | 92106 | 61,577 | 37,248 |30506 |8682 |11152

Midwest Very Small 37,597 28,943 | 25,464 12,428 19,720 601 828

Southeast Large 30,425 28,980 | 29569 = |21,229 | 14,936 | 9337 |7227 ,~141;703' ‘
South Medium & Small 54,772 98,608 140,079 | 103,659 | 102,804 | 21,394 | 17,160 | 538,475
South Very Small. | 43,183 24,998 | 49791 34,529 47,823 [ 1461 |1,244 203,028
West Large 15,448 16,055 28,949 14,774 14,723 7,443 |6,215 | 103,607
West Medium & Small 15,775 50,145 70,355 50,541 48,885 12,276 | 9,806 | 257,782
West Very Small 16,344 11,199 17,910 13,166 17,245 545 453 76,862
Total 455,416 | 446,927 | 461,258 | 325,674 | 323,637 | 68,719 | 61,957 | 2,143,589
Cl: cast iron; CICL. cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyvinyl chloride;

PCCP: prestressed concrete cylinder pipe

Finally, we used historical data on the production and use of seven major types of
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
water pipe inventory ever assembled. 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

Internal Bxternal -

Pipe Material Joint Type * Corrosion Corrosion 1000s | 19405 | 1020s | 1930% | 1640s | 1960s | 1960s | 1570s | 1980s | 1980s | 20008
Protection Protection

Stagl Wolded None Nono
Steel Waldod Camant Noria
Cant bon (Pt Cent) Lead None None
Cast hon Lead None Nona
Cast bon Load Cement None
Cast bon Loadite None None
Cast ion Londite Coment None
Cast iron Fubber Cament Hone
Ductlle fron Rubber Cament Nons
Ductile kon Rubber Cament PE Encasement
Asbestos Coment Rubber Materio Matetial
Reinforoed Cone Rubbar Materia Maiorisl
Prestressad Conc Rubber Muterial Material
Polyviny| Chioride (PVC) Rubber Material Material
Commercially A -
Predominantly in Use

Source: Amencan Water
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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

g 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 Modei"™. 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

Figure 5: Average Estimated Service Lives by Pipe Materials (average years of service)

D D A A P 0 8

Midwest Large

South Large

West Large

Midwest Very Small

55 105

SouthVerySmall . |130
West Very Small 130 100 75

110 60 105 65 70 95 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

early laying practices, etc.
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Figure 6: Aggregate Needs for Investment in Water Mains Through 2035 and 2050, by Region
2011-2035 Totals

Total $951,283 $802,242 $1,753,626

reflected in Figure 5. Note that the actual lives of pipes may be quite differentin 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
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 Are Large. investment needs for buried drinking water
infrastructure total more than $1 trillion nationwide over the next 25 years,
assuming pipes are replaced at 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 $1.7 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 Costs per Household: Replacement (constant $2010)
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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

Water Main Replacement:
National Totals by Region (Millions 2010 $s)
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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 mvestments would be consistent with annual per household

A cost increases ranging from roughly $75 to more
than $100 per year by the mid-2030s, assuming
the expenses were spread across the population
I in the year they were incurred. Figure 10 illustrates
B 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 annuaily by the 2040s for replacement
alone. If growth is included, needed investment
must increase from a little over $30 billion today

to nearly $50 biltion 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.

B 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
required to build a new treatment plant or storage tank, where the capital costs
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.

12 BURIED NO LONGER: CONFRONTING AMERICA'S WATER INFRASTRUCTURE CHALLENGE



Figure 10: Total Water Main Replacement and Growth Needs by System Size

Total Water Main Investment Needs for Asset
Replacement and Growth, by System Size
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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 of 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 Plean (AMP) and, of
course, in a long-term capital investment plan. The 2006 AWWA Report Water
Infrastructure at a Turning Point includes a full discussion of this issue.
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Figure 11: Effect of Deferring Investment Five Years with a Ten-Year Make-Up Period
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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.

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
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. Uitimately, 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 affordability and other adverse impacts 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, AWWA's 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 tocal analysis for purposes of designing an infrastructure asset
management program for individual utilities.

Additional information is available from AWWA concerning asset management.
Particutar attention should be given to the WITAF reports Dawn of the
Replacement Era, Avoiding Rate Shock, Thinking Outside the Bill and Water
Infrastructure 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 Household Cost of Needed Investment
Northeast and Midwest by Region and Size of Utility
South and West
Northeast
Proportion of 2010 Systems Built by Year Large
Northeast Medium
Midwest Smalt
South Very Small
West
Midwest
investment for Replacement Plus Growth, Large
by Region and Size of Utility Medium
Smail
Northeast Very Small
Large
Medium South
Smalt Large
Very Small Medium
Small
Midwest Very Small
Large
Medium West
Small Large
Very Smalt Medium
Smail
South Very Small
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: Midwest
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Investment for Replacement & Growth
Northeast Large
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Cl: 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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Cl: 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

Northeast Small
$800
$700 sNES PCCP + Conc.
$600 - BNES Steel
aNES PVC
$500 -
o oNES AC
(o]
= $400 ONES DI
s
$300 @NES CICL
$200 ®NES Cl
O Growth

$100
$0 ; - e b — : :
= - & & 8 @ ? 2 R

(o (o} (o) (o]
o~ o o~ o~ o~ o ™~ o o~

Cl: 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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Cl: 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
Midwest Large
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Cl: cast iron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyviny! chloride;
PCCP: prestressed concrete cylinder pipe

Investment for Replacement & Growth
Midwest Medium
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Cl: 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
Midwest Small
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ClI: 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 Very Small
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Cl: 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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ClI: 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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ClI: 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 Small
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Cl: 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 Smalli
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Cl: 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

West Large
$3,000
$2.500 ®WL PCCP + Conc.
®WL Steel
$2.000 - s\WL PVC
‘,':’ OWL AC
£ $1500
= OWL DI
= ;
$1000 L ®WL CICL
sWL Cl
$500 + o : OGrowth
0 - e e P
= & I & S A £ g 3
(@ o (=) (o] o o (= (=] [}
o~ o o~ o~ o o o~ o o
Cl: castiron; CICL: cast iron cement lined; DI: ductile iron; AC: asbestos cement; PV: polyviny! chloride;
PCCP: prestressed concrete cylinder pipe
Investment for Replacement & Growth
West Medium
$6.000
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Cl: 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
West Small
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Cl: 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 Smalli
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Cl: 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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Household Cost of Needed Investment
for Replacement Plus Growth*
Northeast Large
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emmsRepl + Growth/Household essmemReplacement/Household

*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*

Northeast Small

$450 + =

$400 e ——

$350 _/

$300

$250

$200

$150

$100

$50

$0 +—4—+—+——+++—+

o w0 o w0 &) %9 (@) 0 Q
~— o~ o™ (32 o < ey 0
o (D (&= ) =) o (@] (= (=)
N o~ o~ o N o~ N (%] N

e Repl. + Growth/Household esssmReplacement/Household

*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 Very Small
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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*
Midwest 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*
Midwest Medium
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emmmRepl. + Growth/Household essswReplacement/Household

*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*
Midwest Smalli
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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*
Midwest Very Small
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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*
South 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*
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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Household Cost of Needed Investment

for Replacement Plus Growth*
South Small
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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*
South Very Small
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emmmRepl. + Growth/Household essmmReplacement/Household

*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.
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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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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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America’s drinking water systems face an
annual shortfall of at least $11 billion to
replace aging facilities that are near the

end of their useful lives and to comply with
existing and future federal water regula-
tions. This does not account for growth in
the demand for drinking water over the next
20 years. Leaking pipes lose an estimated 7
billion gallons of clean drinking water a day.

WATER AND ENVIRONMENT

DRINKING WATER




WATER AND ENVIRONMENT |

DRINKING WATER

QE
Q
=)
A

RAISING THE

GRADES

SOLUTIONS

THAT WILL WORK NOW

i A = Exceptional
i B=Good
€ = Mediocre
D = Poor
F sFailing

AMERICA'S
INFRASTRUCTURE
GPA.

BESTIMATED 5-YEAR FUNDING
. REQUIREMENTS FOR

! DRINKING WATER AND
WASTEWATER

Total investment needs
$255 BILLION

Estimated spending
$146.4 BILLION
Projected shortfall
$108.6 BILLION

|

*

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

CREATE a Water Infrastructure Trust
Fund to finance the national shortfall
in funding of infrastructure systems
under the Clean Water Act and the Safe
Drinking Water Act, including storm-
water management and other projects
designed to improve the nation’s water
quality;

EMPLOY a range of financing
mechanisms, such as appropriations
from general treasury funds, issuance of
revenue bonds and tax exempt financing
at state and local levels, public-private
partnerships, state infrastructure banks,
and user fees on certain consumer
products as well as innovative financing
mechanisms, including broad-based
environmental restoration taxes to
address problems associated with water
pollution, wastewater management and
treatment, and storm-water management.

-]
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CONDITIONS

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.?

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

2009 Report Card for America’s Infrastructure

; maintenance, ranging from $45 billion to

| $263 billion, depending on spending levels.

- Capital needs alone were pegged at $161
billion.?

- 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.?

In 1996, Congress enacted the drinking-

water state revolving loan fund (SRF) pro-
gram. The program authorizes the EPA
to award annual capitalization grants to
states. States then use their grants (plus
a 20% state match) to provide loans and
other assistance to public water systems.
Communities repay loans into the fund,
thus replenishing the fund and making
resources available for projects in other
communities. Eligible projects include
installation and replacement of treat-
ment facilities, distribution systems, and
some storage facilities. Projects to replace
aging infrastructure are eligible if they are
needed to maintain compliance or to fur-
ther public health protection goals.
Federal assistance has not kept pace
with demand, however. Between FY 1997
and FY 2008, Congress appropriated
approximately $9.5 billion for the SRF.
This 11-year total is only slightly more
than the annual capital investment gap for
each of those years as calculated by the
EPA in 2002.

www.asce.org/reportcard



RAISING THE

GRADES
CASE STUDIES

ORANGE COUNTY, CA * Groundwater Replenishment System

The California Department of Water Resources predicts that by 2020, the entire
state will experience water shortages equal to the needs of 4 to 12 million fami-
lies of four for one year. To meet growing demand and reduce reliance on water
imported from northern California and the Colorado River, the Orange County
Water District developed the Groundwater Replenishment (GWR) System that
takes highly treated sewer water and purifies it to levels that meet state and federal
drinking water standards. GWR System water will be between 35% to 75% cheaper
than water produced by seawater desalination and the purification process will
consume about half the energy. Photos courtesy of Orange County Water District.
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TABLE 2. 1 * Design Life of Drinking Water Systems

QOMPONENTS - ’ v ’YEARSHOF DESIGN LIFE
Reservoirs and Dams 50-80
Treatment Plants—Concrete Structures 60-70
Treatment Plants——Mechanical and Electrical 15-25
Trunk Mains 65-95
Pumping Stations—Concrete Structures 60-70
Pumping Stations—Mechanical and Electrical 25
Distribution 7 ‘ 7 o o - 60‘—95

SUURBE US EPA C]ean Waterand: Drml\mgWater Infl astructul e Gap
Analysxs Report September 2002 : :

TABLE 2.2 * Water Usage: 1950 and 2000

Poptilation (Millions)
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RESILIENCE

Drinking water systems provide a critical
public health function and are essential to
life, economic development, and growth.

Disruptions in service can hinder disaster

response and recovery efforts, expose the
public to water-borne contaminants, and
cause damage to roadways, structures,
and other infrastructure, endangering
lives and resulting in billions of dollars

in losses.

The nation’s drinking-water systems
are not highly resilient; present capa-
bilities to prevent failure and properly .
maintain or reconstitute services are inad- |
equate. Additionally, the lack of invest- :
ment and the interdependence on the

i

energy sector contribute to the lack of
overall system resilience. These short-
comings are currently being addressed
through the construction of dedicated
emergency power generation at key drink-
ing water utility facilities, increased
connections with adjacent utilities for
emergency supply, and the develop-

ment of security and criticality crite-

ria. Investment prioritization must take
into consideration system vulnerabilities,
interdependencies, improved efficiencies
in water usage via market incentives, sys-
tem robustness, redundancy, failure con-

sequences, and ease and cost of recovery.

Facts About DRINKING WATER

The question is not whether
the federal government should
take more responsibility for
drinking water improvements
but how it should take more
responsibility.

www.asce.org/reportcard
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RAISING THE

GRADES
CASE STUDIES

LOUISVILLE, KY * American Recovery and Reinvestment

Act Funding

The Louisville Water Company has proposed $11 million in projects that

could be funded as part of the 2009 American Recovery and Reinvestment Act
(P.L. 111-005). The projects would rehabilitate 75 miles of water main to extend
the useful life of the system and reduce water main breaks. In addition, 9.5 miles

of water main would be replaced to improve water quality, fire hydrant flow and

reduce maintenance. Together, the projects would support 101 jobs.

PORT ANGELES, WA * Downtown Water Main Project

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

i

SOURCES

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

Without a significantly enhanced
federal role in providing assistance to
drinking water infrastructure, critical
investments will not occur. Possible solu-
tions include grants, trust funds, loans
and inceuntives 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. %

Facts About DRINKING WATER

|

|

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
Gap Analysis, September 2002.

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

4 G. Tracy Mehan, Testimony before the
Subcommittee on Water Resources and
Environment, U.S. House Transportation and
Infrastructure Committee, February 2009.
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Executive Summary

Total National Need

The U.S. Environmental Protection Agency’s (EPAS) fourth
national assessment of public water system infrastructure needs
shows a total twenty-year capital improvement need of $334.8  The nation's drinking water ulilities need $334.8

billion. This estimate represents infrastructure projects necessary ‘32)“0” in infrastructure investments over the next
. o ) .

20 years for thousands of miles of pipe as well
from January 1, 2007, through December 31, 2026, for water as thousands of treatment plants, storage tanks,
systems to continue to provide safe drinking water to the public. ~ and other key assets to ensure the public health
and economic well-being of our cities, towns. and |
rommunities. i

$334.8 Billion is Needed

The national total comprises the infrastructure investment needs
of the nation’s approximately 52,000 community water systems
and 21,400 not-for-profit noncommunity water systems,
including the needs of American Indian and Alaskan Native Village water systems, and the costs associated
with proposed and recently promulgated regulations. The findings are based on the 2007 Drinking Water
Needs Survey and Assessment (DWINSA or Assessment) which relied primarily on a statistical survey of

public water systems (approximately 3,250 responses).

The estimate covers infrastructure needs that are

Authority, Purpose, and History b cligible for, but not necessarily financed by, Drinking
The 1996 Safe Drinking Water Act Amendments [ Water State Revolving Fund (DWSRF) monies (note-
mandated that EPA conduct an assessment of the B DWSRF is designed to supplement, not replace,
nation's public water systems' infrastructure needs investment fundin g by states and localities as well as

every 4 years, and use the findings to allocate
Drinking Water State Revolving Fund (DWSRF)
capitalization grants to states. The DWSRF was [§ include the installation of new infrastructure and the
established to help public water systems obtain ST : .

financing for improve!ments necess);ry to protect B rehabilitation, expansion, or replacement of existing
public health and comply with drinking water &
regulations. From 1997 to 2007, states loaned ® infrastructure is deteriorated or undersized, or to

$12.6 billion to water systems for 5,550 projects. . ensure compliance with regulations. Cost estimates

assume comprehensive construction costs including

rate payers). Projects eligible for DWSRF funding

infrastructure. Projects may be needed because existing

engineering and design, purchase of raw materials and equipment, construction and installation labor, and
final inspection.
EPA recognizes that there are legitimate and significant water system needs that are not eligible for DWSRF

funding, such as raw water dams and reservoirs, projects related primarily to population growth, and water
system operation and maintenance costs. However, because the Assessment is directly associated with the

allocation of DWSRF capitalization grants, needs ineligible Exhibit ES.1: DWINSA Comparison of

for DWSREF funding are not included in the estimate. 20-Year National Need
National Need Compared to Previous Yoar oos | 1000 | a00a
ea
Needs Assessments 2007
National
EPA conducted three previous Assessments, in 1995, 1999, Need $200.4 | $198.2 | $331.4 |$334.8

and 2003. Exhibit ES.1, which adjusts the findings to 2007 | The national 20-year need estimate is reported in billions of
dollars, shows the 2007 Assessment’s total national need [January 2007 dollars.




2007 Drinking Water Infrastructure Needs Survey and Assessment

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

Individual State Need

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

water systems.

Regulatory Need

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

investments that systems must make to continue delivering safe drinking water to their customers.

Small System Need

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

Needs of American Indian and Alaskan Native Village Water Systems

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

Water Industry Capital Investment Planning and Documentation of Needs

Systems submitted a variety of planning documents and excerpts of documents in support of projects reported
for the 2007 Assessment. These documents made clear that as our nation’s infrastructure continues to age and
deteriorate, many water systems are using asset management strategies to better understand and address their
infrastructure rehabilitation and replacement challenges. However, for many other systems, the informarion
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.
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Dener 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 increased pressure from
180 psi to 300 psi. The break was repaired within 72 hours.



Chapter 1: Findings - National Need

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

The 20-year national infrastructure need estimated by the
2007 Assessment is $334.8 billion. The breakout of the

) System Size and Type
national need by system size and type is presented in Exhibit

1.1. Large Community Water Systems”™ $116.3
(serving over 100,000 persans) )
The results were derived from the responses to a probability Medium g%ﬁggyo\ggter Systems® $145.1
s : serving 3, -100, ersons '
sample of approximately 3,250 community water systems’ é IICg P g TEorE)
i mall Community Water Systems-
(CWSs). The :‘esults for the not-for-profit noncommunity Serving 3 .800'and fewer personis] $59.4
water systems” (NPNCWSs) and American Indian and  Not-for-Profit Noncommunity Water Systems? $4.1
Alaskan Native Village water systems were extrapolated from Total §tate N?lé@ R L 5324.9
a similar assessment conducted in 1999. The total national | American Indian and Alaskan Native Vilage | $"2 0
need also includes the costs associated with meeting recently | Water Systems? .
proposed or promulgated regulations that are too new tobea | Costs Associated with Proposed and Recently $70
consideration in water systems’ investment plans; those costs | Promulgated Regulations | "
are derived from EPA’s economic analyses (EAs) supporting | Setelational Need 2t e I e J-§3_34‘8
| —— Note: Numbers may not total due to rounding,
€ach reg o * “Large” and “medium” systems are defined differently for this
Assessment than previous Assessments. See Appendix A for
The need reported in the Assessment includes projects for | more information.
. . T e s T Based on 1999 Assessment findings adjusted to 2007
expanding, replacing, or rehabilitating existing infrastructure. | (/=

Montana Department of Environmental Quality

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

1 A community water system is a public water system that serves at least 15 connections used by year-round residents or
that regularly serves at least 25 residents year-round. Cities, towns, and small communities such as retirement homes are
examples of community water systems.

2 A noncommunity water system is a public water system that is not a community water system and that serves a
nonresidential population of at least 25 individuals daily for at least 60 days of the year. Schools and churches are examples

of noncommunity water systems.
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It also includes projects to construct new infrastructure in order to preserve the physical
integrity of water systems and to convey drinking water to existing residential, commercial,
and industrial customers. Projects vary greatly in scale, complexity, and cost—from
rehabilitating a small storage tank, to replacing an entire treatment plant, to constructing a

high-capacity pipeline.

The results presented in this report will determine the allocation of DWSREF 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 DWSREF is in fact intended as
a supplement to, not a replacement for funding by states, localities, and rate payers.

The approach and methodologies for discerning needs are further detailed in Appendix A.
The specific project allowability criteria are discussed in Appendix B.

The $334.8 hillion represents the need associated with thousands of miles of pipe, thousands of treatment plant
and source projects, and billions of gallons of storage. investments 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 U.S. 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.

s A recent study estimates that one dollar of water and sewer infrastructure investment increases
private output (Gross Domestic Product, GDP) in the fong-term by $6.35.

o With respect to annual general revenue and spending on operating and maintaining water and sewer
systerns, the US Department of Commerce's Bureau of Economic Analysis estimates that for each
additional doliar of revenue (or the economic 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 3.68 jobs in the national
economy to support that job.”

The U.S. Conference of Mayors, Local Gavermacit Investent in Minicipal Water And Svwer Infrastrnetnres Adding Value To The National
Leonomy. Richard A. Krop, Ph.D.. Charles Hernick, and Chuistopher Frantz., ‘The Cadmus Group, Inc. Auguse 14, 2008,

Additional Source:
Pereira, AM. “Is all public capival created equal?” Review of Evonomics and Statisties, B2:3 (2000): 513-518,
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2007 Total National Need Compared to EPA’s Previous
Assessments

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

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

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

Exhibit 1.2: Total National 20-Year Need Comparison to Previous

DWINSA Findings (in billions of dollars)

1995 1999 2003 2007

Total National Need (as listed in $138.4 $150.9 $276.8 $334.8

Assessment Year's Report to Congress)

Cost adjustment factor to January 2007

dolars (based on Construction Cost 44.8% 31.3% 19.7% -
Index) L R
Total National Need (adjusted to $200.4 $198.2 $331.4 $334.8

January 2007 dollars)

) i1
www.IStockphoto.com



2007 Drinking Water infrastructure Needs Survey and Assessment

Exhibit 1.3 compares the EPA Assessments to other important assessment efforts. All
estimates are presented in 2007 dollars. EPA’s DWINSA continues to estimate a need within

the range identified in these reports:

@

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

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

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.’

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

., $292 to $504 -
< »
Ay L4

CBO Estimate

$204 to $590 -
— ?
Gap Analysis
$198 $200 $331  $335 $503
EPA ‘95 and '99 EPA ‘03 and '07 WIN Estimate
Assessments Assessments

$100 $200 $300 $400 $500 $600

Estimates in billions of January 2007 dollars

3 Congressional Budget Office, “Future Investment in Drinking Water and Wastewater Infrastructure,” (November 2002),
p. ix. Needs were reported in 2001 dollars and have been adjusted to January 2007 dollars for comparison purposes.

4 U.S. Environmental Protection Agency, “Clean Water and Drinking Water Infrastructure Gap Analysis,” (September
2002), p. 5. Needs were assumed to be in 1999 dollars based on the date of the report and planning petiod used. Needs
have been adjusted to January 2007 dollars for comparison purposes.

5 Water Infrastructure Network, “Clean and Safe Water for the 21st Century - A Renewed National Commitment to
Water and Wastewater Infrastructure,” (undated), p. 3-1. Needs were assumed to be in 1999 dollars based on the planning
period and data used. Needs have been adjusted to January 2007 dollars for comparison purposes.
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Total National Need by Project Type

Infrastructure needs of water systems can be grouped
into four major categories based on project type. These
project types are source, transmission and distribution,

Total National Need
$334.8 Billion

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.

Transmission

and Distribution

$200.8

60%

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

Treatment
$75.1

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 Size and Type

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

Distribution
and
Transmission

$72.5

Treatment

$26.6

Storage

$9.9

Source

Other Total Need \

$0.9 $116.3

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

$91.5

$29.8

$15.9

$0.8 $145.1

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

$34.7

$10.3

$8.5

$0.6 $59.4

Not-for-Profit
Noncommunity Water
Systemsl_r ]

Total State Need

$0.5

American Indian and
Alaskan Native Village
Water Systemst

Costs Associated with
Proposed and Recently
Promulgated Regulations
(taken from EPA economic
analyses)

Total National Need

$1.6

$200.8

$199.2

$0.8

$67.6

$0.0

$2.3

$0.6

$7.0 [

$75.1

$0.0

A for more information.

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

+ Based on 1999 Assessment findings adjusted to 2007 dollars.




2007 Drinking Water Infrastructure Needs Survey and Assessment

Transmission and Distribution Needs

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

water prior to delivery.

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

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

: i maintain water quality, backflow-prevention devices to
Ray Kvalheim, EPA Region 2

Minerafs can build up in old water mains, leading to pressure and avoid contamination, and meters to record flow and

bacteriological problems. Pipe can be replaced, or it can be rehabilitated water consumption.
using a “pig” to scour the inside of the pipe and remove the deposits.

6
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Treatment Needs

The rtotal 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

Top photo: Jeanne Cargill, Wisconsin Department of Natural Resources
Bottom photo: Charles Pycha, EPA Region 5

Membrane technologies continue to advance as a viable treatment
alternative as systems strive to produce higher quality finished 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 DWSREF funding and this Assessment.

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

An emerging need encountered in the 2007 Assessment
is new source water infrastructure to offset existing and
anticipated drought conditions. In the past several years,
water systems across the United States have been adversely
affected by drought. Because drought is not always long-
term or permanent, the DWSRF-eligibility of projects based
on speculated continuation of the drought condition was
not clear. EPA does not guestion that water systems are
being affected by drought conditions. However, only a smail
percentage of the systems participating in the Assessment
have completed plans to addiess the drought impacts.
When docurmentation was lacking or nonexistent, EPA had to
decide whether a speculative permanent solution or a less
costly temporary solution should be considered for inclusion
in the Assessment. EPA also investigated the drought-related
projects to ensure they were primarily to provide drinking
water to existing consumers and not for projected growth
demand. EPA believes the drought-related needs reported in
the 2007 Assessment capture a small portion of the drought-
related need water utilities may face in the future.

g

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

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

Storage Needs

The 20-year national need estimated for storage
projects is $36.9 billion. This category includes
projects to construct, rehabilitate, or cover finished
water storage tanks, but it excludes dams and raw
water reservoirs (unless the raw water basins are onsite
and part of the treatment process) because they are
specifically excluded from DWSRF funding. It is
critical that water systems have sufficient storage to
provideadequatesupplies of treated 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

Jim McRight, North Carélma Department 01: Environment and Natural Resources
Construction of a 2 million gallon clearwell at the new water treatment
plant west of Kinston, North Carolina, funded partially by the DWSRF.

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

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

more proportional to the population served.

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

Population Served
% of

Water Systems

CWS Need

System Size

$ Billionst

% of CWS Number of

Need

Systems*

% of Water
Systems?

Population
(millions)3

Population

Served?

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

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

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

Note: Numbers may not total due to rounding.

* This exhibit reports the need for community water systems. It does not discuss findings for not-for-profit noncommunity systems, needs
associated with proposed or recently promuigated regulations, or needs for American Indian or Alaskan Native Village water systems.

1 Need reported in billions of January 2007 dollars.

1 Based on the DWINSA sample frame as discussed in Appendix A of this report.
§ Data on population served from EPA’s Factoid: Drinking Water and Ground Water Statistics for 2007. EPA 816-K-07-004. March 2008. Does

not include populations for systems defined as “Federal Systems” or “Native American,” but does include populations served by Alaskan
Native Village water systems. Factoid distinguished system sizes for “very smali,” “small,” “medium,” “large,” and “very large,” allowing direct
comparisons to system size in the Assessment.

** “| arge” and “medium” community water systems are defined differently for this Assessment than in previous Assessments. See Appendix

A for more information.

$116.3 36% 584 1% 128.6 45%

$145.1 45% 8,749 17% 130.7 46%

$59.4 19% 41,748 82% 241 9%
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Exhibit 1.7: Total Regulatory vs. Non-
Regulatory 20-Year Need (in billions of January

2007 dollars)

Total National Need
$334.8 Billion

Non-Regulatory
$282.8

84%

Regulatory
$52.0

Note: Numbers may not total due to rounding.
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Needs Associated with SDWA
Regulations

As shown in Exhibit 1.7, 16 percent of the rtotal
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 further the
goals of the SDWA, most needs are not for obtaining
or maintaining compliance with a specific regulation.
Most infrastructure projects are needed to ensure
continued provision of potable water to a utility’s
customers. Projects that are directly attributable to
specific SDWA regulations are collectively referred to

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

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

Existing Regulations

Microbial Contaminants.

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

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

Regulation Type

Existing Regulations

Microbial Chemical Total Regulatory

Regulations Regulations Need
$29.4 $15.6 $45.0

Proposed or Recently

Promulgated Regulations $36 - $i3<ﬁ - ~?70
Total Regulatory Need $33.0 $19.0 $52.0 3

Note: Numbers may not total due to rounding.
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Assigning Arsenic Needs for Small
Systems in the 2007 DWINSA

In January 2001, EPA revised the arsenic standard
to a maximum contaminant level (MCL) of 10 ug/L.
Systems that cannot meet the revised MCL may
have capital improvement needs to address arsenic
in their source water, The 2007 DWINSA requested
that systems identify their needs associated with
the revised arsenic standard on their surveys.

Becatise the sample of small systems is a national
sample, and hecause of the non-undorm distribution
of arsenic thraughout the country, the DWINSA
workgroup was concerned that the findings of the
small system survey would not he representative
of specific states' need. In short, states with more
arsenic problems should be assigned a higher small
system “arsenic need.”

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

o First, small 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.

s 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 DWINSA cost
modeis.

s 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 of these regulations,
systems using surface water sources must
provide treatment to minimize microbial
contamination. In most cases, this means
installing, upgrading, or rehabilitating
treatment plants to control pathogens, such
as the bacterium E. coli, the virus Hepatitis
A, and the protozoans Giardia lamblia and
Cryptosporidium. Disinfection also helps
protect the system from Total Coliform
Rule violations.

Chemical Contaminants.

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

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

Proposed or Recently Promulgated Regulatory Needs

In general, water systems can readily identify the infrastructure needs required for compliance
with existing regulations, but most systems have not determined the infrastructure needed
to comply with proposed or recently promulgared regulations. Therefore, relying on systems
to report the infrastructure needs for proposed or recently promulgated regulations might

11
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Montana Department of Environmental Quality
To meet the Long Term 2 Enhanced Surface Water
Treatment Rule, systems may need to provide additional
disinfection infrastructure. This ozone contact chamber js
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 EAs.

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 notappropriate

predictors of state-specific needs. Therefore, the costs associated with

the proposed or recently promulgated regulations are allocated at a

national level, not apportioned to each state.

The proposed or recently promulgated regulations included in the

2007 Assessment are:

Proposed Radon Rule

Final Stage 2 Disinfectants/Disinfection Byproducts
Rule

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

Final Ground Water Rule

The total cost of complying with these regulations is included in

the 2007 Assessment as future regulatory needs. The capital cost
estimates for each of these rules are provided in Exhibit 1.9.

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

Proposed or Recently Promulgated Estimated Total Regulatory
Regulation Need’
Long Term 2 Enhanced Surface Water Treatment Rule $2.2
Stage 2 Disinfectants/Disinfection Byproducts Rule $1.0
Ground Water Rule $0.4
Radon Rulet $3.3
Total Proposed or Recently Promulgated Regulatory | o

Need

proposed Radon Rule.

* 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).
1 The total capital costs were determined by averaging the capital costs from the Economic Analysis for the

12



Findings - National Need

Security Needs

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

improvements.

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

Assessment.

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

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

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

Total Security Need Fencing
$422.0 Million $80.2
Other
Physical
39.9
Combination .
Projects and 52%
Other
$220.6 Electronic/
h g Cyber
s $64.8
Monitoring

$16.5

Note: Numbers may not total due to rounding.
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Exhibit 1.11: 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
$235.5

Source
$105.2
Transmission Other
and $15.3
Distribution 64%
$976.3 Storage
$180.4
Total Need
$4.5 Billion

Alaskan Native Village Water System Need"
Treatment
$300.4

Transmission

and
Distribution
$636.9 Source
$56.6
0,
o Other
$1.0
Total Need
$4.4 Billion Storage
$406.7

Note: Numbers may not total due to rounding.

*These numbers do not include the need associated

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

type.

N e A ey :
Alaska Department of Environmental Conservation
Residents filf up at a coin-operated watering point in Tuluksak, Alaska. The terrain and permafrost conditions require above-ground pipes
in some parts of the state.



The 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.

The need for Alaskan Native Village water systems
differs from more typical community water systems in
that costs for storage in Alaskan Native Village warer
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.

Exhibit 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

Village Water System

Need

Region 1 $5.2
Region 2 $7.9
Region 3" $0.0
Region 4 $234
Region 5 $206.6
Region 6 $199.5
Region 7 $18.8
Region 8 $175.1
Region 97 $720.8
Region 10* $155.4
Alaskan Native Systems $1,401.6
Need to Comply with the Revised $
Arsenic Standard e
Total $2,931.8
* There are no American Indian water systems in EPA Region 3. |
1 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.

1 Needs for Alaskan Native Village water systems are not included in the
EPA Region 10 total.

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

EPA Region 9



2007 Drinking Water Infrastructure Needs Survey and Assessment

California Department of Health Services
Construction of a 0.75 million gallon storage tank in Kerman, California.
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Chapter 2: Findings - State Need

State-Specific Needs

Since federal fiscal year 1998, the SDWA has required
EPA to allot DWSRF grants to each state based on the
findings of the most recent DWINSA. Because of this
Assessment’s role in determining DWSREF 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-asides among these entities.
The remaining funds are then divided among the
states, Puerto Rico, and Washington, D.C. based on
the Assessment’s determination of each state’s relative
percentage of the total “state need” with each receiving
no less than the 1 percent minimum allotment.

States that received the minimum allocation of I percent
in the most recent allocation were given the option of
a lower level of participation in the Assessment. These
states’ needs are reported as one group referred to as
“partially surveyed” states. This option is explained
later in this chapter.

The state need does not include costs associated with
proposed or recently promulgated regulations or the

Partnership for Determining State Need

The substantial effort involved in collecting data and
calculating water systems’ 20-year needs relies on a
partnership between EPA, the states, and the utilities
themselves. Each partner makes a valuable contribution
to estimating the DWSRF-eligible needs of drinking water
systems.

Water System. Operators and managers of water utilities have
on-the-ground knowledge of their system's infrastructure and
condition. These personnel are in the hest position to assess
their infrastructure needs.

States. State personnel often have considerable knowledge
of the systems in their state, and states have staffs whose
members are trained to assist systems in completing this
Assessment. The states work with EPA towards consensus
development of Assessment policies and methods to ensure
consistency across the states.

EPA. EPA's primary roles are to serve as the quality
assurance agent for the data collection effort, to ensure that
survey policies and methodologies are met, and to serve as
a technical resource to assist with capturing complete and
accurate 20-year needs. EPA provides checks and balances
for survey submittals to encourage full reporting, to ensure
consistency and fairness between states, and to control any
state bias.

R

e

Jeane rglﬂ, Wisconsin Department of Natural Resoc
This new microfiltration plant in Ashland, Wisconsin replaced a treatment
plant that was over 100 years old.

need of American Indian or Alaskan Native Village

water Systems.
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2007 Drinking Water Infrastructure Needs Survey and Assessment

Exhlblt 2.1: State 20-Year Need Reported by Project Type (m millions of January 2007 dollars)

18

T'g;;:::z::g:/ Source Treatment Storage
Alabama $3,343.9 | 1$285.3 $12.0 $4,0994
 Alaska 4182 | $1500 | 365 |  $8124
| Arizona $38190 | $900.1 | 811 |  $7,4107 |
| Arkansas $3.6675 |  $14 $478.3 | §17.4 $5,278.5
| cafifornia $22,988.5 $2,515.3 $7,549.7 $5,735.6 $257.3 $39,046.3 |
' Cotoradn 131567 53717 §2.150.2 696, 7 44,8 56,4001 |
| Gonnecticut $807.1 $1349 $280.6 $151.6 $19.7 $1,394.0 |
Drstict of Columibn $H36.8 | 0.0 404 i hahh ; $1.5 G674 |
| Florida $7,234.9 $887.3 | $3,552.1 | $975.4 | $173.5 $12,8231 |
G 10 b6 14067 | 11500 | Vinin 1050 YT
| tlinois $8,982.0 $1,576.3 | $2,907.8 | $1,386.7 | $164.2 $15,01741 |
- Indiana s | 32538 | $1,096.1 | 16455 1 1318 | 05.044.4 |
[ towa $4,356.8 $271.9 $990.8 | $4672 | $26.4 $6,113.1
- Kansas $2.784.4 31874 56841 $339.7 $35.0 $4.030.2
| Kentucky $3,643.6 $121 7 $699.0 $474.8 $38.9 $4,978.1
Louisiana $5.100.7 | $305.7 $1,024.8 $427.4 $41.3 $6,900.1
Maryland $3,497.6 $1806 |  $11345 $606.0 | $24.7 $5,4434
Massachusetls - $4456.4 | $3409 | $11301 |  $8234 | $39.4 [ $6,7900
Michigan  $76576 $520.6 $2,5485 $1,0368 |  $713 $11,8428
Minnesota $2,8193 | $372.0 $19829 |  $7703| 4439 |  $59884
' Mississippi $1,604.4 $284.7 $907.2 | 4208 |  s172|  $32433
Missouri © $4,8018 $324.7 $12812 | 96367 | 3423 $7.0856
Nebraska $1,017.7 $140.5 $3092 | $3008 |  $84  $1,77656 |
Nevada $11164 | $8923 | $2022 |  $4606 | $198 |  $26013 |
NewJersey $4,7229 $307.1 $18504 |  $1,056.7 $24.7 © $7,961.6
5 T $154170 | $19155 |  $6986.2 |  $27078 |  $1108 | $27,137.3
$6,037.1 $670.7 $2,237.7 | $1,032.7 | $774 $10,055.2
$83742 | 95642 | $22356 |  $1,3304 | $946 | $12599.0 |
Okiahoma | $2,6035 ‘  $8589 | $4935 | 41121
oregon | si5206 $546.1 $536.0 | $2,785.3
pennsyhania  $7.6449 $557.1 $18345 | $1,284.2 | $58.7 $11,379.3
PuertoRlco | $10795 $80.6 $10874 | $3252 | $148 | $25375
' South Carolina | $1,1027 $75.2 $2223 | $210.2 $17.9 $1,628.3
Tennessee $23563 |  $100.2 B }?992‘8 [ 53680 | $21.2  $3,547.6
Teras ) | $15,950.2 | ‘  $26958| 3992 |  $261308
Viginia $3,806.3 | B &1 2033 | i $436 |  $6,06L9
MWashmgton ’ k B $§ ?655 ) $1 5800 i $1§66 50,756.0
Wisconsin  $35505 | - $14675 | $24.2 |
' $1363 $17,1924
$2,2463 |  $323,991.4
- 06 | $92.3
_‘ B $00 $263.9
ﬁ%t‘:&?:“:ﬁ:i?;‘;’;g;@ i $0.7 $289.3
U.S. Virgin Islands o $2.3 $253.3
Subtotal $48.4 $132.2 $177.2 s12.7 $899.4
Total State Need $199,219.1 $19,590.7 $67,553.5 $36,268.5 $2,259.0 | $324,890.8

* For the 2007 DWINSA the need for states that opt out of the medium system portion of the survey is presented cumulatively and not by state, The list of the 14
partially surveyed states can be seen in Exhibit 2.4.




Findings - State Need

Exhibit 2.2: State ZO-Year Need Reported by System Slze (m mllhons of ]anuary 2007 dollars)

‘ NPNCWS |
Alabama ~ s9985|  $27008 | _ 7$3872 338 $4,099.4 l
| Alaska . $851 |  $3023  s3e38| g611|  $8124
Arizona $4,381.4 . $21213 $880.4 | $185 $7,410.7
| Arkansas $4436 | $3,854.3 $973.3 $7.3 $5,278.5
California $21,345.9 $14,008.1 $3,500.9 $101.4 $39,046.3
Colorado §2.079.0 $3.246.6 410730 1.3 16,400.1
Connecticut $288.3 $451.2 $627.0 | $275 | $1,394.0 |
Distct of Goltili $574.0 10.0 4001 i 403.0 5 $E7A.2 ‘
Florida $5,135.7 $5,769.3 | $1,790.4 | $127.7 | $12,823.1 |
| Geang 7664 $4.716 0 | $1.54485 SEEN 1957
| Hinois $5,248.1 | $7,006.7 | $2,652.2 | $110.2 | $15,017.1
| Indiana $1,4172 | $3,291.0 | $1.059.9 $176.3 | $5.944.4
lowa $458.2 $4,190.3 $1,446.2 | $18.4 $6,113.1 |
| Kanisis 47665 $2.017.8 11,0429 435 44,0302 |
Kentucky $7575 $3,879.0 $3405 $1.1 $4,978.1
Louisiana ' $3,354.7 $2,249.4 $1,281.0 $14.9 46,9001
Maryland $39241 |  $8533 $567.8  $98.2 $5,443.4
Massachusetts $1,663.3 | $4,649.7 | $424.0 | $32.9 $6,790.0
Michigan $4,952.6 $4,677.0 | $1,740.9 $4722 | $11,8428
" Minnesota | ser20|  $363L7|  $14165 | © $2683|  $59884
$227.0 - $14322 | $15745 | $9.6 $3243.3
Missouri 1 s1za22| $3,860.3 | $18440 | 394 |  $70866
Nebraska_ 83790 ] sm94 | $1,7766
| Nevada | s20082| 2877 | $14.2 $2,601.3 |
' New Jersey o . 6365 o o $6194 Q$,?93'6 $7 9616 |
| Newvork | $17,98 $36197 |  s1262| $27,1373
' North Carolina ] $30439 | 5| s173a1 $10,085.2
 Ohio B $3.172.1 $7449.7 | $1605.0 $12,599.0
' Oklahoma L $7148 | __$19172M  $14579 | $41121
| Oregon L $6742 | 8 | swoem3| §2,7853
' pennsylvania o $3,950.8 | $45422 | $2,6046 | : $11,379.3
PueroRico | g8236|  $1,1004 | %6033  s12| 2535
' South Carolina. e $295.4 ‘ 6.1 | ~ $5106 ‘
Tennessee | %8668 |  $22249 |  $7381|
$7,614.8  $133763| 850019 | $26,130.8
$2,474.4 | ) $6,0619
$2,686.7 7 1 $9,756.0
 Wisconsin | si2992|  s3or4e|  $13284 | © $6,186.0 |
Partially Surveyed States” $1,664.1 $85370 |  $6686.7 | . $17,192.4 |
‘suptotal | s1261390 |  s1445747 |  $592006 | 4 _ $323,991.4 |
‘Americansamoa | s00|  $595| 333 | $928
Gam | s031|  se08|  $00|  $00] | $2639
l(\:l?):?tr:;c;gwl\j: :lt: n?af Itshleemds $O'Q $168.6 $130.6 $0.0 $289.3
Us.vignislands | $0.0  s1074 | $559 |  $00 $2533
Subtotal ' $203.1 $476.4 $219.9 $0.0 $899.4
Total State Need $116,342.1 $145,051.1 $59,429.5 $4,068.2 $324,890.8
* Forthe 2007 DWINSA the need for st;t;e; that opt out of the medium system portion of the survey is presented cumulatively and not by state. The list of the 14
partially surveyed states can be seen in Exhibit 2.4.
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2007 Drinking Water Infrastructure Needs Survey and Assessment

Exhibit 2.3: Overview of 20-Year Need by State

/. District of
~/ Columbia

\\

AN

N

S,

MR

N

fm Puerto Rico

3

o

N

- U.S. Virgin Islands

lnany

v 3 20-year need in billions of
fp" January 2007 dollars
i
RPN < Partially surveyed states*
a O Less than $1.0
e American Samoa # $1.0-$2.9
¢/  Guam B s$3.0-s100
}, Commonwealth of the Northern Mariana Islands Il 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 Village water systems.

- ;hebrlllﬁeds for 'I.\merlcan Samoa, Guam, the Commonwealth of the Northern Mariana Islands, and the U.S. Virgin Islands are less than
1 on 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 fully surveyed states. Because this method does not meet the Assessment’s
stringent data quality objectives at the state level, the needs of these states contribute to the
estimate of the total national need but are not reported individually by state. Exhibit 2.4
shows the large and small system need estimated by state, and the total medium system need

for the partially surveyed states.

Exhibit 2.4: State 20-Year Need Reported for Partially Surveyed
States (in millions of January 2007 dollars)

Large Medium
CWSs

Delaware 258.
CHawail _ $1600
ldaho . $738.5
[ Maine $442.2
Montana $687.6
New Hampshie | $98.7 . $686.6
NewMeico | $2300 %6815 |
" North Dakota $4013 |
" Rhode Island S s700 |
"South Dakota $462.9 |
uah $490.7 |
$453.0
West Virginia $860.9
;‘:;:L%‘g;:“y Surveyed $1,664.1 $8,537.0 $6,686.7

More of the need of the partially surveyed states is for small and medium systems than
among the rest of the nation. Large system need makes up a relatively small share of the total
among partially surveyed states because these states generally do not have as many systems
serving more than 100,000 persons as other states.
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2007 Drinking Water Infrastructure Needs Survey and Assessment

Changes in State-Specific Need through Assessment Cycles

As shown in Exhibit 2.5, the state-specific results of the 2007 Assessment, when compared
to previous Assessments, show that states’ needs change, and some change more significantly
than others during the 4-year intervals between Assessments. Changes in relative needs of
states from one Assessment to the next can be attributed to two primary factors:

o Changes in Projects Planned, Initiated, and Completed. Congress specified
that the DWINSA be repeated at 4-year intervals to capture changes in system
infrastructure needs. Changes in the reported needs of individual systems from
one survey period to the next can have a significant effect on the overall state need.
For instance, in one Assessment a state may have a Jarge 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
Otrleans 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
have been implemented regarding the parties responsible for
data collection, the type of documentation required to support
acceptance of an identified need, and policies and approaches
implemented to ensure complete and quality data collection
by the states. The 2003 Assessment provided flexibility to the
states and water systems regarding approaches for estimating
longer term rehabilitation and replacement needs. States not
only used different assumptions for estimating those needs
but also invested different levels of effort into conducting the
Assessment. The 2007 Assessment put considerable emphasis
on gaining consistency across all states and water systems in
both the means and the level of effort for these estimations. This
was done through the establishment of well-defined policies
on project documentation requirements and mechanisms to
track each state’s progress in achieving a complete assessment of

s

It L B _ 8 needs. The policies and mechanisms are described in Appendix
Adele Basham, Nevada Department of Environmental Protection

Raw water and finished water transmission mains are laid ~ C. The impact of the policies varied by state, depending on their
for an arsenic treatment project in Nevada’s Moapa Valley. approach to the previous Assessment.
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Findings - State Need

Exhibit 2.5: Historic State Need Reported for Each DWINSA (20-year need in
millions of January 2007 dollars)

1999 2003 State 1999 2003 2007
Alabama $2,402.1 $1,419.6 $2,022.2 New Jersey $5,230.9 4,805,3 § .
Plasbi ‘ B M R TER H768.G SEIG O A ‘ Mow fes [ 41 0GR S1.0FRA Sha0a s ‘ i
| i
Arizona [ $1,959.8 l $2,130.8 | $10,920.0 $7,410.7 l New York ] $14,596.7 $17,277.3 | $17,736.3 l $27.131.3 !
Ak ‘ TG ' 003407 AT et : Horth Conodin ) DEY 5o bk g Pt ’ RIS RPN I
Cafifornia I $27,2376 ' $22,969.0 | $33,372.9 | $39,046.3 ‘ North Dakota ' $849.7 $643.3 $726.6 ’ *

' Colet sl bomes o 1 [NV 7 caul ) 1y Ol [ TEy (R R A | B R
Connecticut $1,964.1 7 $1,322.1” $782.0 $1,394.0 Okiahoma ’ $2,940.9 ‘ $3,074.2 $5,752.4 $4,112.1 |
Detinvinie ARG 53992 et} Haeion 45,0100 B hbis G5, 1100 $2RE -
gtl)slgr'\:;:)af $190.5 $543.8 $178.9 $874.2 Pennsytvania $6,885.4 $6,905.8 | $13,159.6 | $11,379.3
Flotida $6,276.3 ’ $4,891.3 wRi 18,000.5 $12.823.1 Pw;;\o Rico $3.263.2 $2.568.7 §2,728.6 F2.5315
Georgia $4,770.0 / $3 160.4 $10,797.5 $8,937.7 ‘ Rhode lsland $950.7 $757.9 4 $482.1 *

’ Hawnvli $623.8 ‘ 5192, 6‘ o -'I-Q 29 V ‘k ‘ u(>ll|;l Carolina ’ $2,114.8 $1,077.6 | 'l 1,491.5 ‘ 5?31;628’,3
idaho $854.5 ‘ $67767 $870.4 * South Dakota $823 3 $5775 ‘ $1 185.2 h A *

ols Cstaao | ssorea | sieaeos | s1sonrs | |Tewesse | w27000 | sissio| samwa| sasee

‘;;\aiana $2,4'24"5“ N $2,224.2 ) $4,827. 7‘ ' $5 944.4 Te);ag $17 900.6 ﬁ $17,161.7 $33 729.8 ‘ $26,i30;8
Iowa ’ 5:'3 265.9 $3.7386 >$4 195.5 5:6 113 1’ Utah A ‘ $1,5613.5 | 5&674.9 $846.4 ‘ ’ .
Kansas $2 861.4 $2 161.6 ‘ M$2 312. 1- - $4 030. 24 Q;'l;lo;iit ‘ $664 9 $403;;i ’ $4%2.7 *
Kenuu‘ky TS 220.0 “ $2,323.7 - -$53%g° V s,a 978 ]‘ Var(;lma » M 262 0‘ A 'b?GBEM ’ 5«3.4:‘;0.(;3 336 061 9
Louisiana $2.828.1 - $1,671.7 : $4 917.4 | $6 900.1 W;;Bmg&m $5 835.5 | $5,184.2ﬂ ‘ $7 988.6 $9 756.0
Mahm ’ /‘M 253.0 7 SESA54 8 ! 3096 0 o “‘ Wesl Vurplmu 11 578. 3“ 3'1'335‘*“3' $1,032. J +

MMaryIand $1,859.9 P $2,194.6 ’. $4 745.5 | $5,443. 4> Wisconsin $2 703. 27 « $4.0687 “ $7,110,2 ‘ $6>,1gB;0‘

‘»Mdasuuhusme, ﬂ»B,GOG.Q - 7, 717 7 1 $10 243.3 ’ 76 790 0 Wyt)';;';g; ) 3‘»565.6 | v!iiBSO.B 1367.0 » *
 Michigan $64233 | 89154 | $135037 | $118428 ;fa’;":sl**’a“‘ci”a“°“ R * B | $17,192.4
Minnesota “ ma,ségo ) $4 070. 6 X WSBG 538 3.“ a $5 988 ; | Su;)tatal - ’ 5197.882 0 5182 564 5 ééié,ﬂs.o ’ 323.991 4)

! Mississippi $2,281.8 - $:L 7871 ! $1 969.14 $3 243, 3~ A«menc;;ﬁsxé‘n;;a— O $»3“2‘; $478 h $38 7 “ $9£8

wisowi | s21201| s2gm08 | | wromss| foun | sisas|  swos| ssmeo| w263

o A ' N | | commonwealth of | '

Montana $959.3 $1,145.1 * the North Mariana $50.7 $98.3 $236.9 $289.3
e SR 1 ] 'Slands . de I

7 N'al.)mska 'T-:l 379.5 Svl 092 8 $1,621.3 5,1 776.61 |US. Vlrgln lsland'a $323.0 $212.3 3:216 0 $253 3

. i;le\;;da ) B $75§ S; 1 $791 2 $1,092.2“ » $2 691.3 : Subtotal $560.7 §508.9 $825 G - m;;59r4
Nc;w l;anmslum : $1,0éé 0 $655 9 $713.2 * ) Total $198,442.7 513;:6;3.4 $316,571.6 | $324,890.8
* f:o; the 2007 DWINSA the nee‘dvfor“ r;;t;;ll;;;;veyed states that opted out;;the medium system portion of the survey is presented cumulat;ve!y and not by state.
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Continuing Evolution of the DWINSA

Fach DWINSA’s approach, policies, and guidelines influenced the total national need and
individual state needs reported for that effort. In all cases, specific project documentation
requirements and data quality objectives were set by a workgroup of state and EPA
stakeholders and maintained by EPA. If the 2003 Assessment represented a success in
better capturing longer term needs than the 1995 and 1999 efforts, the 2007 Assessment’s
achievement was in helping guide states toward a more consistent methodology in assessing
those types of needs. EPA believes the development and implementation of the more refined
and specific project allowability policies (further outlined in Appendix C) resulted in the
2007 Assessment representing the most thoroughly planned and comprehensive of the four

Assessments conducted.

EPA’s quadrennial Assessment will continue to evolve, with each cycle providing valuable
input as to how the next Assessment can be improved. In addition, it is anticipated that
challenges which may not have been significant in previous Assessments will arise and affect
water utilities. EPA will work with the states to improve each survey while maintaining the
integrity of the Assessment.

One objective of the 2007 Assessment was to improve the consistency of needs estimates
across states and water systems. These project estimates rely heavily on required supporting
documentation. Based on the documentation provided, many water systems are using asset
management strategies to better understand their longer term infrastructure investment
needs and to implement more decisive and compelling planning. This planning helps achieve
the necessary support from rate payers, investors, and local and state governments to gain
adequate financial support to address these needs. However, it is also clear that for a number
of systems there remains a significant gap between identifying their inventory of assets and
their knowledge of that infrastructure’s condition or remaining useful life. For the 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.

FRNF 4 )
Sarah Hudson, Indiana DWSRF

The City of Fort Wayne, Indiana constructed a new pump building to
remedy poor pumping configurations, alfowing storage facilities to be
more fully used.
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Key Observations on Each Assessment’s Approach

1995

For the first survey, conducted in 1995, the DWSRF was not yet in existence and EPA worked directly with
many utilities to complete the survey with limited involvement from the states. A state/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 inciuded
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 0
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 I
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 aliowable
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 planning for 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-allowabie projects. EPA's quality assurance reviews
included significant efforts to ensure the policies were foliowed by all states.




Unique Needs of Water Systems in U.S.
Territories Exhibit 2.6: 20-Year Need

Under SDWA §1452(a)(1)(D)(ii), Congress allocates 0.33 percent  Reported by U.S. Territories

of DWSRF monies to the U.S. Territories (e.g., American Samoa,
the Commonwealth of the Northern Mariana Isiands, Guam, and

i

Territory Total Need*

the U.S. Virgin Islands) to be used as grants for water systems.

. . . [American Samoa $92.8
For the 2007 Assessment, EPA mailed questionnaires to all large ;
systems and to a probability sample of medium-sized systems  Guanm $263.9]
in the 'U.S. Territories to assess the needs of water systems on Commonwealth of the ‘ 5280 3‘
these islands. ‘Northern Mariana Islands -~

. o U.S. Virgin Islands 5253,

The Assessment data showed that water systems in the territories s ”f ; L $253.3
face unique challenges in providing safe drinking water to their |*20¥ear need in milions of January 2007

citizens. While drinking water issues can vary fromisland toisland,
the overall challenges for all of the U.S. Territories inciude:

s 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 Optlons. The ability to serve existing homes as well as a growing population is
limited by a lack of quality sources of water. The islands’ water supplies are dependent upon limited
fresh water sources, ground water aquifers which are susceptible to contamination, and the use of

rainwater catchments.

» Ground Water Contamination. Aquifer contamination from waste and sediment runoff, on-site
wastewater treatment systems, illegal dumping, and salt water intrusion threatens the quality and

guantity of water pumped from aquifers.

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 the fastest growing area 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.

I

‘ommaonwealtth of the Northern Mariana Isltands (CNMI)

The Commonwealth Utility Corporation in Saipan, the largest island in CNMI, is unable to provide 24-hour
water service to over 40 percent of its customers because of the inadequate number and poor condition
of its water sources, coupled with system leakage caused by extremely old and dilapidated infrastructure.
Many water system facilities, including transmission and distribution mains and storage tanks, pre-date
World War Il 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.

Barry Pollock, EPA Region 9
In 2005, the catastrophic failure of a 1 million gallon storage tank in Guam (left) damaged two neighboring tanks, knocking one
of them out of service (right) and reducing the system’s storage capacity by 25 percent.
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EPA Region 9
A water tank level gauge displays the water level in the tank using a
floating buoy to move the gauge. This tank has 19 feet of water in it and
can hold up to 24 feet.
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Appendix A - Survey Methods

The 20-year period captured by the 2007 Drinking
Water Needs Survey and Assessment (DWINSA) runs
from January 1, 2007, through December 31, 2026.
The Assessment is based on a survey of approximately
3,250 community water systems and an adjustment of
findings from previous surveys for the needs of not-for-
profit noncommunity water systems and water systems
serving American Indian communities and Alaskan
Native Villages. Except where noted, the statistical
and survey methodologies of the 2007 Assessment are
identical to those used in the 1995, 1999, and 2003
Assessments. The most significant change is related to
the survey of medium systems, which is described in
more detail later in this Appendix. 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.)

Assessing the Needs of Water Systems in States and U.S.
Territories

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
allorment 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 DWSREF 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).

'Charles Pycha, EPA Region
Construction of @ microfiltration treatment plant in Mankato, Minnesota,
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Frame

The frame is a list of all members (sampling units) of
a population from which a sample will be drawn for a
survey. For this Assessment, the frame consisted of all
community water systems in each state, Puerto Rico,
the District of Columbia, and the U.S. Territories. To
ensure that the survey accounted for all community
water systems in the nation, the universe of water
systems was obtained from the federal Safe Drinking
Water Information System (SDWIS-FED). SDWIS-
FED is EPAs centralized darabase of public water
systems. It includes the inventory of all public water
systems and provides information regarding population
served and whether a system uses ground water, surface
water, or both.

Each state was asked to review the frame and verify or
correct all information on each system’s source water
type and population served. EPA used this updated
information to create a database of the universe of
community water systems. A sample of systems was
then selected from this updated frame.

Adele Basham, Nevada Department of Environmental Protection

These substandard tanks (top) at the Three T Water system in Nevada Because there are thousands of water systems in the
were replaced with a new tank (bottom) using a DWSRF disadvantaged nation, EPA must rcly on 2 random sampling st e

zero percent interest loan.
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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.1 shows the possible population and

source water strata.

For the purposes of assigning a population to each system, consecutive populations are
included in the system population because of the assumption that, in general, critical
infrastructure of the selling-system would need to be sized to accommodate the demand of
the population directly served by the system and the consecutive population.

Systems are categorized as surface water if they have at least one source that is surface water or
ground water under the direct influence of surface water (GWUDI). Systems are categorized
as ground water if they do not have a surface water or GWUDI source. The ground water
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category includes ground water systems and systems that do not have a source of their own
and purchase finished water from another system (regardless of whether the purchased water
comes from a surface water or ground water source). 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 A.1: Community Water System Stratification for the 2007 Assessment

Population Surface Water Ground Water

Sampled with certainty
> 100,000 - All systems receive
questionnaire

State-specific
samples for
participating states

National
sample for
small systems

*|n some states, systems serving 10,001 - 50,000 can be considered one stratum and precision targets can be met. The most
efficient sample is drawn from each state.
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Exhibit A.2: Medium and Large Community Water System Sample Size

Total Number of Systems in Inventory Number of Systems Selected in Sample
Population Served Population Served
13632)16 " > 100,000 1%‘33)106 > 100,000

Alabama 336 18 354 131 18 | 149 |

I mtasia ’ 17 1 18 | i | i 15 |

| Arizona | 117 10 | 127 | 22 10 | 32 |
Atlansas ] 171 1 ‘i 174 3 a5 5 ? a6

| catifornia | 562 114 | 676 | 93 | 114 | 207 |
Codutade ! 147 e 159 e a5

| Connecticut | 52 7| 59 l 43 7 [ 50

Fop e 23 o 26 g ! 3

| District of Columbia - 1| 1 ; 1 1

| Flonda 338 44 382 75 44 119
Georgia 202 | 16 | 218 | 48 16 64
Hawail - 28 | 2 | 30 | ] 2 | 2
idaho A a4 | 1| a5 | ; L
Minois ] 443 19 | 482 76 19 95
Indiana 200 13 213 98 13| a1
owa | w2 | 3| 135 a4 | N 2
 Kansass | o113 6 119 39 6 45
CKentucy | 289 | 7 266 107 7| ua
lousana [ 216 | 8 | 224 | o1 | 8 99
Mane | s | 1 £ : 1| Ky
Meard | 50 | 5 55 | a5 2
© Massachuselts 226 12 | 238 52 12 64
Mimesota | 158 2| e | ) 2 65 |
Mississippi 195 2 | 197 164 2| 166 |
Missoui | 201 6 | 207 84 6| s
Montana | 33 | 1| 34 - 1 1
Nebraska | a2 | 2 3 2 2 £
Nevada _ ' s | 5 | 10 5 | 15
Newhampsihe | 35 | 2 2 2

Each large system was asked to complete the questionnaire and return it along with
accompanying documentation to its state coordinator. The state coordinators reviewed the
questionnaires to ensure that the systems included all their needs, the information entered
on the questionnaire was correct, and the projects were eligible for DWSRF funding. During
their state reviews, states often contacted systems to obtain additional information. The
states then submitted the questionnaire and all documentation to EPA for a final review.

Of the 584 large systems that received a survey for the 2007 Assessment, 570 completed
the questionnaire—a response rate of 97 percent. Exhibit A.2 shows the number of large
systems in the frame as well as the sample size for each state.
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Exhibit A.2: Medium and Large Community Water System Sample Size, cont.

‘ Total Number of Systems In Inventory Number of Systemé Selected In Sampie

State Population Served Population Served
3;3%106 > 100,000 fo’g,%;) > 100,000 Total
New Jersey | 215 12 227 55 12 67
[ New Mexico 59 i 60 : 1 1 }
| New York 326 28 354 37 28 65 |
I o Carohn 48 50 268 34 oo | 54 |
| North Dakota | 31 - 31 - ; -
Ot | 400 | 314 | i 1 91
Oklahoma “ 156 4 160 58 | 4 | 62
Otepon 101 & 109 41 8o 49
Pennsylvania 313 27 340 l 56 27 83
PUErto Rico 114 8 122 55 8 63
Rhode Island 2 2
Asrburlh'Carc;IViHa 55
South Dakota 1
 Tennessee 18 123
 Texas 46 120
Cutah : 7 7
 Vermont . 16
- virginia o 18 50
Woshingion 12 59
| WestVirginia 3| 3
Wisconsin B 59
Wyoming ) -
subtotal ] 583 | 2841
American San; a ) - :I.~
" Commonwealth of the 2 """"
Northern Mariana Islands
| US.Virginlslands ] 3
Subtotal , : 1 9
Total 8,749 584 9,333 2,266 584 2,850

Conducting the Survey of Medlum Systems

Medium systems, as defined for the 2007 Assessment, serve between 3,301 and 100,000
persons. Exhibit A.2 shows the number of medium systems in the frame and sample by
state. States with a dash in the medium system sample column opted not to collect data for

these systems.

For the 2007 Assessment, states that received the minimum 1-percent DWSREF allotment
in the 2003 Assessment were given the option of not participating in data collection for
medium-sized systems. This option was provided in otder to reduce burden on the small
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states that receive the same allotment regardless of the findings of the survey. Of the minimum
allocation states, 14 chose not to participate in this portion of the survey. The medium
system need for states that chose this option was estimated based on data from participating
states. Because this method does not meet the Assessment’s formal precision targets at the
state level, the needs of these partially surveyed states contribute to the estimate of the total
national need, but medium system need is not reported individually by state.

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 stfatum from
fully surveyed states was calculated and applied to the inventory of systems in the partially

surveyed states.

Of the 2,266 medium systems that were randomly selected and received a survey, 2,082
completed the questionnaire for a response rate of 92 percent.

Conducting the Survey of Small Systems

Exhibit A.3 shows the total inventory and sample size for the national sample of small
systems. Small systems, as defined for the 2007 Assessment, serve 3,300 or fewer persons.
Because small systems often lack the resources to complete information collection requests
and do not always have the resources to produce longer term planning documents, EPA
does not ask these systems to complete a questionnaire. Instead, EPA collects the data by
sending qualified, trained professionals to interview system personnel and document project
needs. This process was used for small systems in the 1995 and 1999 Assessments as well
as the 2007 Assessment. In 2003, in an effort to reduce costs, EPA used the 1999 need
estimates adjusted to 2003 dollars.

For the small system survey, a national sample of 600 systems was selected to represent
the national need of the 41,748 small systems. To select this sample, EPA used two-stage
probability proportional-to-size sampling (PPS) with six strata. Systems were stratified based
on population served (i.e., less than 6r equal to 100, 101 to 500, and 501 to 3,300 persons)

Exhibit A.3: Small Community Water System
Sample Size

Total Number Number of

of Systems in Systems in
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Systems Serving
3,300 or Fewer
Persons

Inventory Selected Sample

41,748 600
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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
dara 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 systent’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 strarum in the most recent Assessment, and the
relative variance of the need within that stratum in the most recent Assessment. The sample
is allocated among the strata in a manner that lets the survey achieve the desired level of
precision with the smallest sample size for each state.

Small system weighting was conducted in a manner similar to the medium systems, but was
assigned on a national scale rather than a state-level scale. The small system national need
is determined by summing the cost of each project for each system and then multiplying
each system’s need by the system’s final weight. The small system state need was estimated
by determining the average system need for a stratum and multiplying the average by the
number of small systems a given state has in that stratum.

In compliance with the Paperwork Reduction Act (PRA) (44U.S.C. 3501 et seq.), the survey
design and instrument were reviewed and approved by the Office of Management and
Budget (OMB). The Information Collection Request (ICR) for the survey can be accessed
in the Federal Register/Vol. 71, No.206/Wednesday, October 25, 2006/Notices p62439.

Assessing the Need of Not-for-Profit 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.
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The national need for NPNCWSs was allocated among
the states in proportion to the inventory of NPNCWSs
in each state in a manner similar to that used for small
systems.

Assessing the Need of American indian
and Alaskan Native Village Water
Systems

The infrastructure need reported for American Indian
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
resource constraints, EPA did not survey these systems

D ot nlre l ns ato
a ) Alaskan Native Village water systems require specialized infrastructure
again in 2007. Instead, EPA used the CCI to adjust the to prevent freezing in permafrost conditions. Many Alaskan Natives

rely on water hauling stations such as this one to obtain thelr water

estimated need from 1999 to 2007 dollars to estimate !
for domestic use.

the 2007 needs for these systems. The results are used to
help determine how to allocate monies that are available through the DWSRF to American

Indian and Alaskan Native Village water systems.

American Indian Water Systems

In 1999, all American Indian systems serving populations of 3,301 to 50,000 were
sampled. These systems were given the choice of either completing the survey themselves
or participating in an interview to capture their needs. For systems serving 3,300 or fewer
persons, a random sample of systems were chosen and site visits were conducted by qualified
and trained professionals.

Alaskan Native Village Water Systems

All Alaskan Native Village water systems were sampled in the 1999 Assessment. The medium
systems, serving populations of 3,301 to 50,000, were mailed a questionnaire. The needs of
small systems, serving 3,300 or fewer, were developed by a roundtable of representatives from
the Alaskan Native Villages, Village Safe Water, and the Indian Health Services (IHS), with
assistance from EPA. Site visits to five Alaskan Native Village water systems were performed
to confirm the roundtable’s findings.
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To determine the scope of water systems’ 20-year need, data are collected in the form of
capital improvement projects. States and other agencies work with the surveyed systems to
identify applicable projects. To be included in EPA’s Assessments, each project had to meet

each of the following four criteria:

e The project must be for a capital improvement.

¢ The project must be eligible for Drinking Water State Revolving Fund (DWSRF)
funding.

> The project must be in furtherance of the public health protection goals of the Safe
Drinking Water Act (SDWA).

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

Projects included in the Assessment generally fall into one of two categories that describe

the reason for the project:

* Replacement or rehabilitation of existing infrastructure due to age or deterioration.

e New or expanded infrastructure to meet an unmet need for the current population
or to comply with an existing regulatory requirement.

Projects for infrastructure generally expected to need rehabilitation or replacement in the
20-year period covered by the Assessment were accepted with minimal documentation
describing their scope and the reason for the need. However, other types of projects required
independently generated documentation that not only identified
the need but also showed clear commitment to the project by the
water system’s decision-makers. Exhibit B.1 summarizes the types of
projects that were included and the types that were unallowable.

For the purposes of assigning a cost to each need, the survey required
that the water system either provide an existing documented cost
estimate or the information necessary for EPA to assign a cost.
This information was referred to as the “design parameter” and is

discussed in more detail in this Appendix.

Survey Instrument

As with previous Assessments, the 2007 questionnaire was the survey
instrument for reporting all needs. All large water systems and a
random sample of medium systems were mailed a survey package,
which included the questionnaire, instructions for completing the

Photo by Robert Barles
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Exhibit B.1: DWINSA Allowable and Unallowable Projects

DWINSA Allowable Projects DWINSA Unallowable Projects
Criteria: ° Raw water reservoir- or dam-related needs
« Eligible for DWSRF funding ¢ Projects needed primarily to serve future population growth
¢ Capital improvement needs * Projects solely for fire suppression
= In furtherance of the public health goals ¢ Projects for source water protection
of the SDWA = Non-capital needs (including studies, operation and maintenance)
* Within the Assessment time frame > Needs not related to furthering the SDWA's public health
* Adequate documentation objectives

, * Acquisition of existing infrastructure
Project Types:
s New or expanded/upgraded
infrastructure to meet the needs of
existing customers

+ Replacement or rehabilitation of

existing undersized or deteriorated
infrastructure ¢ Projects or portions of projects needed after December 31, 2026

¢ Projects not the responsibility of the water system

° Needs associated with compliance with proposed or recently
promulgated regulations (Derived instead from EPA’s economic
analyses and added to the national total)

* Projects or portions of projects started prior to January 1, 2007

questionnaire, and a list of codes used to convert the information to a database format.
These documents were also used by the site visitors for recording small system needs.

The instructions provided to the water systems included information on the background
and purpose of the Assessment as well as how to identify projects that should be included
in the questionnaire. In addition to infrastructure needs, the survey also requested basic
information from the water systems such as the size of the population served, the number
of service connections, the production capacity, the source water type, and the system’s
ownership type. This information was compared to the information used for the sample
frame. Discrepancies in source and population were investigated to ensure accurate
information was used for the statistical sample.

Project Documentation

Each project listed on the questionnaire was required to have accompanying written
documentation of its scope and why it was needed. Written documentation included master
plans, capital improvement plans, sanitary survey reports, and other sources of project
information. Whether the documentation could be written for the 2007 Assessment or had
to be pre-existing depended on the type of project that was described. All documentation for
every project was reviewed by EPA to ensure that the project met the allowability criteria for
the Assessment. See Appendix C for more information on the project allowability policies.
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Cost Estimates and Modeling

As with previous Assessments, costs assigned to projects were obtained in one of two ways.
If the system had an existing documented cost estimate that met the documentation criteria
of the survey, this cost was adjusted to 2007 dollars and used for that system’s need. This is
the preferred approach for assigning a cost to a project. If no cost estimate was available, the
system was asked to provide information (design parameters) necessary for EPA to model
the cost of the project. Cost models were built from the documented cost estimates provided

by other survey respondents.

Acceptable forms of documentation for cost estimates were capital improvement plans,
master plans, preliminary engineering reports, facility plans, bid tabulations, and engineer’s
estimates that were not developed for the 2007 Assessment. Each project with an associated
cost was required to provide the month and year of the cost estimate in order to allow an
adjustment of the cost to January 2007 dollars.

Systems that had cost estimates were encouraged to submit design parameters regarding
size or capacity of the infrastructure. For example, a tank is described in terms of volume
in millions of gallons, treatment plants are based on capacity in millions of gallons per day,
pipe parameters are diameter and length. Over 70 project types of need were used to describe
projects and link design parameters to cost. This combination of the specific type of project,
costs, and parameters was used as input to develop cost models. Prior to input to the cost
models, the cost estimates were normalized for both time frame and location. Cost estimates
ptior 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.

Photb by Michelle Lee
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A screen shot from the DWINSA Web site.

Web Site and Database
EPA used a 2007 surevy-specific Web site to provide an efficient method of tracking and

monitoring questionnaire responses for states and Regions. The Web site allowed controlled
viewing of survey information and provided a means for states to provide additional project
information if needed. Water systems, state contacts, and EPA had secure login access to
the Web site. The Web site was a modification of the one used successfully for the 2003

Assessment.

Once logged into the Web site, water systems had access to their own project data, states
had access to all project data for the water systems in their state, and EPA regional offices
had access to the project data of states within their region. Web site users were given “read
only” or “read/write” access depending on whether information posted to the Web site could
be changed by that entity. This created a transparent process and open communication
between systems, states, and EPA while also maintaining a secure environment so that
persons without reason to see the data did
not have access.

The Web site also served as a means of
communication between states and EPA.
As EPA completed the quality assurance
reviews of each questionnaire, the
information was uploaded to the Web site
database along with specific indications
of any changes that had been made to
the projects and why the changes were
implemented.
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information for projects that had been

changed or deemed unallowable through

EPA’s quality assurance review.

Quality Assurance

As with all three earlier Assessments, the findings of the 2007 Assessment are reinforced by
adherence throughout the project to the principles embodied in the EPA Guidelines for
Ensuring and Maximizing Information Quality. The most fundamental assurance of the
high degree of information quality is the implementation of the Agency’s Quality System.
EPA implements the system through the development of a quality assurance project plan
(QAPP) for each project, which details the specific procedures for quality assurance and
quality control.
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Because the Agency uses the results of this Assessment to allocate DWSRF capitalization
grants to states, this Assessment (like those that preceded it in 1995, 1999, and 2003) sought
to maximize the accuracy of the state-level estimates of infrastructure needs. Decisions about
precision levels, policies, and procedures were established by a state/EPA workgroup that
met regularly during the 2007 Assessment.

Accuracy was maximized at the national, state, system, and project levels through the
following steps. First, since this was a sample survey, the workgroup established targets for
precision of estimates in the sampling to shape the national sample design. These precision
targets are discussed in Appendix A.

Second, EPA used quality assurance procedures from the QAPP to ensure that “eligible
infrastructure” was clearly defined and that documentation standards were rigorously
enforced. As noted previously, for a project to be included in the 2007 Assessment, systems
and states had to submit documentation describing the purpose and scope of each project.
The documentation was reviewed by EPA to determine whether each project met the
eligibility criteria. The workgroup established the documentation requirements so that

uniform criteria were applied to all questionnaires.

Of the 94,852 projects submitted to the survey, EPA accepted 79 percent. The 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

or available.

Third, after the survey review process, the project data were entered into a database using
dual data entry procedures to ensure the information was correctly transferred. The uploaded
data then went through a systematic verification process to identify any outliers or data-
entry errors. Each project, the systems’ source water type, total pipe length, population, and
number of connections were reviewed for any unusual entries. The data were then compared
at the state and national levels to identify any outliers in the data. EPA investigated the
outliers by reviewing the system’s project documentation. If the documentation did not
provide enough information to verify the project, EPA contacted the state or the system for

confirmation.
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Windsor 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

}nna%nnent net nc; Natural Resc;urces
according to Assessment criteria. Construction of a pump station at the Neuse Regional Water and Sewer
Authority in Kinston, North Carolina. This project was identified in the
2003 Assessment and partially funded by the DWSRF.

Project Allowability

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 DWSREF are established in the Safe Drinking Water Act. SDWA Section 1452(a)(2)
states that DWSRF funds may be used:

‘only for expenditures (not including monitoring, operation, and maintenance expenditures)
of a type or category which the Administrator has determined, through guidance, will
Jacilitate compliance with national primary drinking water regulations applicable to the
system under Section 1412 or otherwise significantly further 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 31, 2026), 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 DWSRF Funding
Projects ineligible for DWSRF funding are identified in the DWSRF regulation and

include:

s Dams or the rehabilitation of dams.

o Water rights.

o  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 trearment facility is located).

»  Projects needed primarily for fire protection.

*  Projects needed primarily to serve future population growth. (Projects needed to
address a deficiency affecting current users must be sized only to accommodate a
reasonable amount of population growth expected to occur over the useful life of

the facility.)
Projects Must Be 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. These needs can include projects for improving
appearances, infrastructure demolition, buildings and parking facilities not essential
to providing safe drinking water, acquisition of land for an unallowable project, and
infrastructure needed to extend service to homes that currently have an adequate drinking

water supply.

Projects Must Fall Within the 20-Year Period of the Assessment

Projects for which construction began prior to January 1, 2007, and projects that are not
needed until after December 31, 2026, fell outside the time frame for the Assessment and

were not included.

Projects Must Be Adequately Documented

Project documentation is a critical piece of the Assessment’s credibility and fairness to states.
It is described in more detail later in this Appendix.

Other Unallowable Needs
Besides the project criteria discussed above, other limitations established by the workgroup
were:
o Infrastructure needs that occur more than once during the 20-year survey period
could be listed only once on the survey.

e Multiple projects meeting the same need, such as rehabilitating a tank and later
replacing the same tank, could not all be included.
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*  Projects for compliance with specific proposed or recently promulgated regulations
were not accepted from water systems. These costs were instead estimated and
added to the national total by EPA directly.

*  Projects driven solely by a non-water-related issue such as a highway relocation

were not included.

*  Projects to acquire existing infrastructure were not considered capital infrastructure

costs.
Most vehicles and tools were considered operation and maintenance costs.

*  Projects that are not the responsibility of the public water system, such as
homeowners’ portions of service line replacements, were not included.

If projects associated with an unallowable need were submitted, they were excluded from
the Assessment by EPA. EPA understands that these projects often represent legitimate and
even critical needs that a water system must pursue to continue to provide service to its
customers. However, because they do not meet the allowability criteria they are not the
subject of the DWINSA.

Documentation Requirements

EPA and the workgroup implemented improvements for the 2007 Assessment based on
the lessons learned in the 2003 Assessment. Revisions to the DWINSA approach primarily
centered on the documentation requirements for certain types of projects and were driven
by the desire to ensure a consistent approach to data collection and to the assessment of need

applied by each state.

High-quality documentation is required to justify the
need for a project, defend cost estimates provided by
the water system, provide a defensible assessment of
national need, and ensure fair allotment of DWSRF
monies. The documentation of need and cost for
each project was carefully reviewed to ensure that the
criteria set in the DWINSA approach and established
by consensus of EPA and the workgroup were met.

Sk S
Photo by Jenna Wang

A clamp used to repair a water main break.
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Weight of Evidence

Documentation must include adequate system-
specific and project-specific details to verify that the

Types of Documentation

In an effort to ensure more consistency in each state’s approach to the assessment of its water
systems’ needs, the workgroup defined for the 2007 Assessment three types of documentation
that could be provided to describe a need or provide a cost:

* Independent Documentation, A document or report generated through a process
independent of the Assessment. Because these documents were not generated
specifically for the Assessment, it is assumed that there is no intentional bias of

over reporting of need.

o Survey-genernied Dacunientativi, A statement or document discussing the need
for a project generated specifically for the Assessment by the system or the state.

o Combination Documentation. A combination of independent and survey-
generated documentation to justify project need or cost. Independent
documentation does not always directly address the reason a project is being
pursued by a system and therefore may not establish allowability criteria. Systems
often added survey-generated documentation to independent documents to clarify
the need for the project.

Documentation of Need

Documentation of need explains the scope of the project, explains why the project is needed,
and gives an indication of the public health need that would be addressed by the project. In
order for the project to be accepted, the documentation of need must:

*  Provide sufficient information for EPA to review the allowability of the project.

* Provide adequate data to check the accuracy of the data entered on the

questionnaire.
* Be dated and be less than 4 years old.

One of the primary changes in approach from the 2003 Assessment was that EPA and
the DWINSA workgroup defined the type of documentation required for each specific
project type. These minimum requirements were set to allow a minor level of effort by states
and water systems to document straight-forward projects. Doing so made more resources
available to identify and document projects in which allowability was more questionable.
Projects fell into the following levels of documentation requirements:

*  Projects that required independent documentation of
need.

*  Projects for which survey-generated documentation

project meets the allowability criteria and to justify [ was permitted but to which a weight-of-evidence
that the project is needed. Reviewers weighed the & review was applied.
evidence provided to determine if the submitted

project met the criteria.
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The level of documentation required depended on the type of project and whether the
project was for new infrastructure or for the replacement, rehabilitation, or expansion/
upgrade of existing infrastructure. Any of the three forms of documentation were acceptable
for projects to rehabilitate or replace infrastructure assumed to have a life-cycle of 20 years

or less.

Projects likely to be driven by a need that is not DWSRF-eligible (such as to accommodate

growth or meet fire suppression needs) generally required independent documentation. Most

projects for the installation of new infrastructure fell into this category. For those projects,

such as the construction of a new treatment system or new storage tank, the independent

documentation was reviewed and EPA applied a “weight-of-evidence” approach to determine
pp g pp

whether the project could be included in the Assessment.

Projects for Which Independent Documentation was Required

Generally, projects that required independent documentation of need were likely to
be unallowable needs (such as projects to meet anticipated growth) or for infrastructure
likely to have an expected life of more than 20 years (such as a water
main). EPA and the workgroup assumed that systems pursuing needs
in this category are often in the process of formal planning and
therefore independent documents are likely to exist. Projects requiring
independent documentation included:

s Sources — installation of a new surface water source or new
aquifer storage and recovery wells.

¢ Treatment — installation, replacement, or expansion/upgrade
of a complete treatment plant.

*  Pipe — rehabilitation or replacement of a substantial portion
of the system’s water mains (in excess of 10 percent of the
total system based on a rate of 0.5 percent annually).

Projects for Which Survey-Generated Documentation
was Allowed, but a Weight of Evidence Review was
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
included ina planning document. 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:

»  Sources — construction of new wells or springs and replacement or rehabilitation of

any source.

Montana Department of Environmentai Quality
Corrosion on a wellhead indicates well rehabilitation
may be necessary in the near future,
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¢ Treatment — installation of a new ultraviolet (UV) treatment or membrane
filtration system (for projects not solely for compliance with the Long Term 2
Enhanced Surface Water Treatment Rule).

Storage — construction or replacement of a finished water storage rank.

* Pipe ~ installation of new water mains and any new water main appurtenances
such as valves and hydrants.

o  Security — motion detector, in-line monitoring devices, or other sophisticated

security system components.

s For Wihikel /A0 Forips ol Docirmentziion Were Aceapied

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:

s Sources — installation, replacement or rehabilitation of well pumps, raw water
pumps, and other miscellaneous source projects.

¢ Treatment — rehabilitation of a complete treatment plant or installation of any
treatment system components (other than new UV and new membrane filtration).

*  Storage — rehabilitation of any finished water storage tank, cover of finished water
storage tank, and installation of hydropneumatic tanks and cisterns.

* Pumping — installation, replacement,
or rehabilitation of any pump or pump
station.

* DPipe — 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.

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
Elevated storage tank in Greensburg,

estimate. ;
Indiana.
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o Systems provided adequate information for EPA to estimate a cost using a cost

model.

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

> Include the date the estimate was derived.
> Be generated through a process independent of the Assessment.
Be no more than 10 years old (eatlier than January 1, 1997).

s Not include loan origination fees, finance charges, bond issuance fees or costs,
interest payments on a loan, or inflationary multipliers for future projects.

Since projects with adequately documented costs were the basis of the cost models, systems
were encouraged to provide both cost and design parameters for as many projects as possible
so that the data could be used to build new cost models.

If a cost was not provided, key information on design parameters and project type was
required for EPA to assign a cost to the project using a cost model. However, EPA was
unable to model a few types of infrastructure projects (e.g., projects that were too unique or
site-specific). In those cases, a documented cost estimate was required in order for the cost

to be included in the Assessment.

As with previous Assessments, EPA will publish a document detailing the costs models
developed and used in the 2007 Assessment. The publication should be available by mid-

2009.
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Appendix D - Accuracy, Precision, and
Uncertainty

Uncertainty, precision, and bias affect the accuracy 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.

Unecertalinty

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,

Lo

A ) EPA Region
for example, when a pump will fail or exactly what 4 300,000 gaion storage tank and pumping faciltty at a water system in
Arfzona.

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.

A second source of uncertainty is the use of a probability sample to estimate need.
Uncertainties are created due to the inherent limitations of statistical analyses. The use of a
random sample and cost models create such stochastic (i.e., random or arising from chance)
uncertainties in the survey. In assessing the impact that the sample has on the estimate, EPA
distinguishes between two sources of stochastic uncertainty: precision and bias.

Precision

Precision is the degree to which additional measures would produce the same or similar
results. Two factors affect the precision of sample-based estimates. First is the inherent
variability of the data. If systems’ needs are similar, the margin of error will be smaller than if
needs vary greatly across systems. The second factor is the size of the sample. Larger samples

produce more precise estimates than smaller ones.

The use of a random sample introduces uncertainty in the estimate. A different sample would
lead to a different estimate of each state’s need, since there will always be some variability
among different systems selected in a sample. Because the DWINSA relies on a random
sample, the sample should provide an unbiased estimate of the total need. The level of
confidence in the estimate is reflected in the confidence interval.

EPA’s goal is to be 95 percent confident that the margin of error for the survey is +/- 10
percent of the total need for systems serving more than 3,300 persons for each fully surveyed
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Water main break repair in Watertown, Massachusetts.
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state, assuming that the data provided are unbiased. (The estimates for individual partially
surveyed states do not meet these precision targets. DWINSA also has separate precision
targets for systems serving 3,300 or fewer persons.)

If the systems that responded to the survey reported the cost of their investment needs for
all projects, sampling error would be the only stochastic source of uncertainty. But systems
do not have cost estimates for most of the projects they reported. EPA imputed the cost of
these projects using cost models based on cost estimates submitted for other projects. As
with sampling, there is a degree of predictable error associated with such modeling.

[$ies

Sampling error is random. It is as likely to lead to an estimate that is greater than the true
value as it is lower than the true value. Bias, however, is not random. An estimator is biased
if its expected value is different from the true value. An estimator is upwardly biased if it
consistently leads to an estimate that is greater than the true value. It is downwardly biased
if it consistently leads to an estimate that is less than the true value. The DWINSA has both
upwards and downward biases. EPA implemented policies and procedures to mitigate the

impact of these biases.

Downward bias

Past DWINSAs and studies of these Assessments have shown that systems are likely to
underestimate their needs. There is little theory or empirical evidence to suggest that systems
overstate their needs. This understatement is brought on for two primary reasons. One
is that the bulk of a system’s infrastructure is underground in the form of transmission
and distribution mains. It is difficult to assess the need for addressing these out-of-sight
assets, The second is that the survey assesses systems’ 20-year need. Many systems have not
undertaken the long-tetm planning necessary to identify future infrastructure needs.

Upward bias

In part to help address the downward bias introduced
by systems’ underestimating their needs, EPA enlisted
the help of states in the data collection effort. However,
because states are the recipients of the capitalization
grants determined by the Assessment, there is an
incentive for states to overestimate their systems’ needs.
This situation introduces a possible upward bias in the
estimate of the needs generated by systems with state
input.

This bias likely does not apply to the DWINSA estimate
of small system need. The small system survey is
conducted by EPA, without states” direct involvement.
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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 percent for U.S. Territories). For this reason, there is likely no upward bias
in the allocation for these states, and only the downward bias discussed above influences

need in these states.

With input from states as well as a peer-review process, EPA implemented policies to help
address both upward and downward bias. These policies included:

»  Projects to rehabilitate or replace infrastructure generally 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 theijr
entire inventory and document all such needs if legitimate.

e 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.

e Projects that include the installation/construction of new infrastructure generally
received a high degree of scrutiny to ensure that they met allowability criteria

*  Some infrastructure was only allowed if independent documentation was provided.
They included new surface water sources, new treatment plants, the replacement
or expansion of an existing treatment plant, and widespread replacement or
rehabilitation of the distribution system (defined as more than 10 percent of the

existing pipe inventory).
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Appendix E - Summary of Findings for
Systems Serving 10,000 and Fewer
Persons

Community Water Systems Serving 10,000 People and Fewer

The SDWA requires that states use at least 15 percent of their DWSRF funding for financial
assistance to community water systems (CWS) serving populations of 10,000 and fewer.
The Assessment shows that the vast proportion of needs, $320.1 billion of the total national
needs of $334.8 billion, are for CWSs. The not-for-profit noncommunity water systems
make up the much smaller portion of the total needs. Of the $320.1 billion, CWSs serving
10,000 and fewer persons represent 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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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)

CWSs Serving 10,000 or Fewer People

% of CWS
Need Related
Total 20- Total 20- to Systems
Year Need of vyparNeedof  Serving

Transmission/ Source Treatment Storage Other CWS Serving Al CWs* 10,000

Distribution 10,000 or Fewer
or Fewer Persons.*

People.*

" Alabama $1,0221 | $380 |  $100.7 | $1104 | $36 |  $12747 | $40056 |  311% |

Alasha ; 15825 ; $a2.8 4 106.4 $99.5 $6.0 $637.0 47515 8454,

Arizona $6952 |  $1245 $305.9 $2178 | $87 $13520 |  $7,3921 18.3%
Arkansas $1,740.7 $107.2 $364.6 $255.7 | $9.4 $2477.7 | 45,2712 a7.0%
California $3,383.5 $521.7 |  $839.4 |  $7917 | $746 $5610.9 | $38,944.9 14.4%
 Colorado $958.1 $1773 | 8624 | $2477 | $125 |  $19580 | $63988 |  306%
Comectiot | $3679 | $1082 |  S1089 | $73 | $81 | 96754 | $13665 | 404%

$0.0 $0.0 $0.0 $0.0 $0.0 $874.2 0.0%

District of
Columbaa

Florida

CGeorge | sisses | sao2s | saozs |

Hinois " $2,880.2 $283.1

$3326 | $344 |  $2723.7 | $12,6955 215% |
$2886 | $295 | $24100 | $8,9240 27.0%

I  $650.6 | $323 |  $4.766.8 | $14,907.0
_indisna | $16709 | ¢1247 |  $3101 | $2500 | $12.3 $22771 |  $5.768.1

Tlowa $2799 | $14.9 $2104.4 |  $6,004.7  345%

Mensss | $ie63i | $1304 | $3789 | s2464 | 122 | 624309 |  $40267
Kentuoky $9524 | %402 $1615 i $4,977.0

$269.4 | $245 | $23605 | $68862 | .
$1250 | $159 | 47613 | 53452 |
e | s | siser| serem | s
$392.2 $330 2133,403.8 | s113706 | 200% |

) | s |

lousiana | $15461 | $1619 | $3586
Maryland ($3%04 | ¢r7i | $152

uMassachusetts I 4 $799.2 ) $114(5 1
Michigan $1,921.8 $302.8

Minnesota ')f | 12411 | $1746

| $7,046.5

oo |

1089 | g7 | | osaemra | teew
$1958 | $63 | $11845 | $7,7581 |  153% |

Missouri e e DR — P TR P
NebraSka L o

. New Jersey
* Excludes NPNCWS
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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), cont.

Transmission/

Distribution

CWSs Serving 10,000 or Fewer People

Source

Treatment

Storage

Other

% of CWS
Need
Related to
Systems
Serving
10,000
or Fewer
Persons.*

Total 20-
Year Need of
CWS Serving

10,000
or Fewer

People.*

Total 20-Year
Need of All
CWS*

NewYork | $28373 |  $369.83 $9781 |  $5882 | $30.0 | $48123 | $27,0111 |  17.8%
North Canoding $1.776.3 E e | 1416.3 $395.0 1.28.4 $2,849.S._M 506855 24,400
Ohio $21962 | $1913 $739.1 $406.7 $31.2 $35645 | $12316.8 28.9%
Oklahoma $1,580.1 $121.4 $421.6 $301.7 $13.2 $2.437.9 $4.089.8 59.6%
Oregon $697.2 $110.0 $268.0 $1823 $151 | $1,2725 $2,729.8 46.6%
' Pennsylvania $2,262.9 $367.7 | $6440 | $474.6 $202 |  $37783 | $110076 |  34.0%
 Puerto Rico $370.1 $42.2 $1815 |  $104.9 $113 | $7101 | $253%3 |  280%
" South Carolina 93243 | $480 |  $951 |  $743 |  $53 |  ¢5470 |  $16121 |  33.9%
 Tennessee $11858 |  $624 |  $2005 |  $1641 |  $84 |  $1,62L2 $35188 |  464%
Texas $5579.0 |  $7359 | $18163 | $12143 | 574 | 994029 | $260831 | 36.0%
Virginia | $11068 |  $1425 $343.0 $2701 | $215 |  $18839 |  $50702 |  316%
| Washingion | $20098 | $4005 |  $6829 | 45819 | $57.4 |  $37415 |  $9.6400 |  38.8%
Wisconsin | $1,193.0 $1681 |  $4503 $2007 | $145 | $2,1256 |  $57026 |  373%
e e 4
Surveyed $5,756.9 $792.6 | $18028 $1,272.4 $92.6 $9,717.2 $16,887.9 57.5%
States!
 subtotal $60456.5 | $7,530.2 | $179090 | $12953.0 | $844.3 | $99693.0 | $3199233 |  312%
g:’n‘:zza“ $18.7 $2.9 $6.7 $4.7 $0.3 $33.3 $92.8 35.9%
Guam T¢125 | s00 | ¢85 |  $11.6 |  $00 $32.6 $2639 | 123%
of the Northern $100.1 $19.9 $24.7 $33.1 $2.9 $180.6 $289.3 62.4%
Mariana
| lslands e S S S ST S N
:Js ‘2.“ \éisrgiﬂ $31.3 $7.1 $9.7 $6.9 $0.9 $55.9 $253.3 22.1%
Y ey T o T P T T
Total $60,619.0 | $7)560.4 | $179586 | $13,0093 | $8484 | $909954 | $3208226 | 312w

* Excludes NPNCWS
1 For the 2007 DWINSA the need for states that opt out of the medium system portion of the survey is presented cumulatively and not by state. The list

of the 14 partially surveyed states can be seen in Exhibit 2.4.
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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.

Coliforn hacterias a group of bacteria whose presence in a water sample indicates the water

may contain disease-causing organisms.

Ceminnniiy water sysiem (CV8): a public water system that serves at least 15 connections
used by year-round residents or that regularly serves at least 25 residents year-round.
Examples include cities, towns, and communities such as retirement homes.

Current infrastructure needs: new facilities or deficiencies in existing facilities identified
by the state or system for which water systems would begin construction as soon as possible
to avoid a threat to public health.

Engineer’s report: a document produced by a professional engineer that outlines the need
and cost for a specific infrastructure project.

Existing regulations: drinking water regulations promulgated by EPA under the authority
of the Safe Drinking Water Act; existing regulations can be found at Title 40 Part 141, the
Code of Federal Regulations (40 CFR 141).

Finished water: water that is considered safe to drink and suitable for delivery to

customers.

Future infrastructure needs: infrastructure deficiencies that a system expects to address in
the next 20 years because of predictable deterioration of facilities. Future infrastructure needs
do not include current infrastructure needs. Examples are storage facility and treatment
plant replacement where the facility currently performs adequately but will reach the end
of its useful life in the next 20 years. Needs solely to accommodate future growth are not
included in the DWINSA.

Ground water: any water obtained from a source beneath the sutface of the ground, which
has not been classified as ground water under the direct influence of surface water.

Growth: The expansion of a water system to accommodate or entice future additional service
connections or consumers. Needs planned solely to accommodate projected future growth
are not included in the Assessment. Eligible projects, however, can be designed for growth
expected during the design-life of the project. For example, the Assessment would allow a
treatment plant needed now and expected to treat water for 20 years. Such a plant could be
designed for the population anticipated to be served at the end of the 20-year period.
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Infrastructure needs: the capital costs associated with ensuring the continued protection of
public health through rehabilitating or constructing facilities needed for continued provision
of safe drinking water. Categories of infrastructure need include source development and
rehabilitation, treatment, storage, and transmission and distribution. Operation and
maintenance needs are not considered infrastructure needs and are not included in this

document.

Large veater systen: in this document, this category comprises community water systems
serving more than 100,000 persons.

JMedium wuter systemvin chis document, this category comprises community water systems
serving from 3,301 to 100,000 persons.

Microbiological contaminaiion: the occurrence of protozoan, bacteriological, or viral

contaminants in a water supply.

Noncommunity water system: a public water system that is not a community water system
and that serves a nonresidential population of at least 25 individuals daily for at least 60
days of the year. Examples of not-for-profit noncommunity water systems include schools

and churches.

Public water system: a system that provides water to the public for human consumption
through pipes or other constructed conveyances, if such system has at least 15 service
connections or regularly serves an average of at least 25 individuals daily at least 60 days out

of the year.

Regulatory need: a capital expenditure required for compliance with Safe Drinking Water

Act regulations.

Safe Drinking Water Act (SDWA): a law passed by Congtress 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. §300f to 300-26).

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.



Glossary

Supervisory Control and Data Acquisition (SCADA): an advanced control system that
collects all system information and allows an operator, through user-friendly interfaces, to
view all aspects of the system from one place.

Surface water: all water that is open to the atmosphere and subject to surface run-off,

including streams, rivers, and lakes.

Transmission and distribution: a category of need that includes installation, replacement,
or rehabilitation of transmission or distribution lines that carry drinking water from the
source to the treatment plant or from the treatment plant to the consumer.

Treniineni: 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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Jim McRight, North Carolina Department of Environment and Natural Resources
A view of a treatment plant and underground pipe gallery in North Carollna.
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EXECUTIVE SUMMARY

‘The importance of safe drinking water to public health and the nation’s economic welfare
is undisputed. However, as we enter the 21st Century, water utilities face significant eco-
nomic challenges. For the first time, in many of these utilities a significant amount of
buried infrastructure—the underground pipes that make safe water available 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 udlities 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.

Ultmately, the rate-paying public will have to finance the replacement of the nation’s
drinking water infrastructure either through rates or taxes. AWWA 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.

FAMERICAN WATER WORKS ASSOCIATION



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 utilites.

To better understand this problem, the American Water Works Association undertook
studies of 20 large and medium utilities. The findings and recommendations of this report
provide the basis for this new partnership to achieve the goal to which we all aspire—the
provision of safe and affordable drinking water for all Americans.

ARTRTRA TSRS

e Water utilities must make a substantial reinvestment in infrastructure over the next
30 years. The oldest cast iron pipes, dating to the late 1800s, have an average life
expectancy of about 120 years. Because of changing materials and manufacturing
techniques, pipes laid in the 1920s have an average life expectancy of about 100
years, and pipes laid in the post-World War II 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, it would have been economically inefficient to make
large replacement investments before now. The utilities we studied are well man-
aged and have made the right decisions. But the bills are now coming due, and they
loom large.

e On average, the replacement cost value of water mains is about $6,300 per house-
hold in today’s dollars in the relatively large utilities studied. If water treatment
plants, pumps, etc., are included, the replacement cost value rises to just under
$10,000 per household, on average.

* Demographic shifts are a significant factor in the economics of reinvestunent. 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.

e By 2030, the average utility in the sample will have to spend about three and a half
times as much on pipe replacement due to wear-out as it spends today. Even so, the
average utility will also spend three times as much on repairs in that year as it
spends today, as the pipes get older and more prone to breakage.

* The water utilities studied concurrently face the need to replace infrastructure and
upgrade treatment plants to comply with a number of new regulations to be imple-
mented under the Safe 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.

* Overall, in the 20 utilities studied, infrastructure repair and replacement requires
additional revenue totaling about $6 billion above current spending over the next
30 years. This ranges from about $550 per household to almost $2,300 per house-
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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.

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

o 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.

o Because of demographic changes, rate increases will fall disproportionately on the
poor, intensifying the challenge that many udlities face keeping water affordable to
their customers.

R RN R T T TR O [ e N e 4

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 at the infrastructure issue in the aggregate, many
key issues must be addressed at the local utility level. Utilities should develop a compre-
hensive local strategy that includes:

* Assessing the condition of the drinking water system infrastructure.
* Strengthening research and development

* 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 an appropriate share of any new federal funds that are pro-
vided for infrastructure assistance. Moreover, states need to reform their existing programs
to make them more effective. States should commit to:

* Respecting the universal eligibility of all water systems for federal assistance.

* Streamlining their programs for delivery of assistance and allow alternative pro-
curement procedures that save money.

* Making their financing mechanisms more attractive by committing to grants and
very low or negative interest loans.

* Using federal funds in a timely fashion or face the reprogramming of those funds
to other states.




3) A Significant Increase in Federal Assistance

The federal government has a critical role to play in preventing the development of a gap
in water infrastructure financing. 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.

¢ 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
infrastructure

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 21st Century. The new century poses new
challenges in sustaining the infrastructure—particularly the underground pipes—that pro-
vides the broad public benefits of clean and safe water.

Recognizing that we are at the dawn of a major change in the economics of water supply,
the American Water Works Association (AWWA) has undertaken an analysis of the infra-
structure challenge facing utilities. The project involved correlating the estimated life of
pipes with actual operations experience in a sample of 20 utility systems geographically dis-
tributed throughout the nation (see Figure 1). Projecting future investment needs for pipe
replacement in those utilities yields a forecast of the annual replacement needs for a par-
ticular utility, based on the age of the pipes and how long they are expected to last in that
utility. This analysis graphically portrays the nature of the challenge ahead of us. It also
serves as the foundation for AWWA's call for a new national partnership to address the
looming need to reinvest in our drinking water infrastructure.

Nessie Curve Analyses of Individual Utilities

o L‘ 'J
@' Kew Rochelle,
New York

v/ Philadelphia,
) Pennsylvania

Honolulu, Hawaii

Figure 1
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FINDINGS

Pipes are expensive, but invisible.

Most people do not realize the huge magnitude of the capital investment that has been
made to develop the vast network of distribution mains and pipes—the infrastructure—
that makes clean and safe water available 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 saying 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 II
baby boom.

Original Asset Investment Profile
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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-
cil/commission relationships and customer relationships have developed in recent decades
in the absence of a recognized need for significant investment in replacing the utility’s
assets as they age and wear out.

Pipes are hearty, but ultimately mortal.

The oldest cast iron pipes—dating to the late1800s—have an average useful life of about
120 years. This means that, as a group, these pipes will last anywhere from 90 to 150 years
before they need to be replaced, but on average they need to be replaced after they have
been in the ground about 120 years. Because manufacturing techniques and materials
changed, the roaring ’20s vintage of cast-iron pipes has an average life of about 100 years.
And because techniques and materials continued to evolve, pipes laid down in the Post-
World War II 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 at 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 21st.

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
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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 needs are a “demographic echo.”

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.

Projected Main Replacement Expenditure Due to Wear-Out for 20 Utilities
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The Nessie Curve reflects an “echo” of the original demographics that shaped a particular
utility. It is very similar to the echo of demographics that predicts future liabilities for the
Social Security Trust Fund. Indeed, this is exactly the same type of problem that faces
Social Security. Historical demographic trends—in our case, pipes laid down as long as a
century ago—created a future financial obligation that is now coming due. By modeling the
demographic pattern and knowing the life expectancy of the pipes, we can estimate the tim-
ing and magnitude of that obligation.

Just as in Social Security, a threat to affordability arises when there were powerful demo-
graphic and economic trends 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 21st 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 utlities 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.

AMERICAN WATER WORKS ASSOCIATION




A final observation from our sample of 20 Nessie Curves is that the large “demographic
wave” of replacement needs is only just now upon us. We are just now at the time when
there is a compelling need to significantly increase the levels of replacement spending in
most utilities. Importantly, there is no evidence that utilities are “behind the curve” or that
America is in ruins. That is not the nature of the challenge. We are not faced with mak-
ing up for a historical gap in the level of replacement funding. In fact, break rates in our
sample of 20 utilities are within a range that is considered representative of best manage-
ment practices for water utilities, indicating that the utilities have made efficient decisions
and managed well up to this point. The challenge is ramping up utility budgets to prevent
a “replacement gap” from developing in the near future. Unfortunately, keeping up with
replacement needs is about to get a lot harder than ever before, and it’s going to stay that
way. We are coming face-to-face with a serious challenge that could become a crisis if we
ignore it.

WNater infrastruciure is local and

therefore vulnerable to demaoagraphic changes.

Water utilities are the last natural monopolies. The large investment required in pipe net-
works makes it impossible to have more than a single provider of water service within a
given area. These large investments are also a major source of financial vulnerability for
water utilities as the result of the very fixed nature of the assets and the very mobile nature
of the customers. When populations grow, the infrastructure is expanded, but when peo-
ple move away, the pipe assets and the liability for repair and replacement remain behind,
creating a financial burden on the remaining customers.

Figure 4 is a plot of U.S. Census population data for Philadelphia from 1850 to 1996. Over
the 100 years from 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.
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Replacement of water treatment
plants is also coming due.

Replacement of water treatment assets presents a different picture from that of the pipes,
but greatly complicates infrastructure funding for utilities. Major investments in water and
wastewater treatment plants were made in several waves following the growing under-
standing of public health and sanitary engineering that evolved during the 20th Century.
Of course, the installation pattern of treatment assets also reflects major population
growth trends. But whereas pipes can be expanded incrementally to serve growth, treat-
ment must be built in larger blocks. Investments in treatment thus present a more con-
centrated financing demand than investments in pipes.

Treatment assets are also much more short-lived than pipes. Concrete structures within a
treatment plant may be the longest lasting elements in the plant, and may be good for 50
to 70 years. However, most of the treatment components themselves typically need to be
replaced after 25 to 40 years or less. Replacement of treatment assets is therefore within
the historical experience of today’s utility managers. Even so, many treatment plants built
or overhauled to meet EPA standards over the last 25 years are too young to have been
through a replacement cycle. Many are about due for their first replacement in the next

decade or so.

The concurrent need to finance replacement of pipes and of treatment plants greatly
increases the challenge facing utilities. Figure 5 presents a Nessie Curve showing both pipe
replacement and treatment replacement needs for the Bridgeport Hydraulic Company.
Similar Nessie curves for a number of other utilities are included in Appendix A.

The distinguishing characteristic of this graph is the manner in which spending for the
replacement of pipes rises like a ramp over the first part of the century, pushing up the
overall level of annual expenditure required. Whereas pipe repair and replacement are
generally funded out of current revenues, treatment costs are typically debt-financed. As

Projected Total Replacement Expenditures Due to Wear-Out
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utilities face ever rising costs for repair and replacement of pipes, more and more of the
utility’s rate revenue will be required for those investments. This will leave the utility with
increasingly weakened credit every time it gets to another “treatment hump,” unless rates
can be raised to match the slope of the curve. A final point to note about the treatment cost
estimates used in developing Figure 5 and others like itin Appendix A is that these do not
include the cost of new drinking water regulations likely to be implemented over the com-
ing decades.

fncreased expenditures are needed
to clirmb the ramp and avoid a gap.

The Water Infrastructure Network (WIN) has developed a “gap analysis” to estimate the
total increased spending that is required by water and wastewater utilities in order to avoid
getting behind in funding infrastructure replacement over the next 20 years.! The first step
in the WIN estimate is accomplished by extrapolating from Census data on historical util-
ity expenditures for 20 years into the future. The resulting baseline expenditure forecast is
then examined to see how much it must be increased in order to meet new expenditure
“needs” for both new EPA compliance requirements and infrastructure repair and replace-
ment over the same 20-year period. The “gap” between the baseline expenditure forecast
and the future “needs” forecast is the amount of additional expenditure that must be forth-
coming in order for water and wastewater utilities to maintain their critical infrastructure
in a healthy condition.

The findings of this “gap analysis” indicate that the baseline expenditures of water utilities
must be increased by about $300 billion over 20 years to keep up with both compliance and
infrastructure needs. In similar fashion, the baseline expenditure trend in wastewater util-
ities must be increased by about $400 billion to meet such needs. Taken together, and
accounting for the cost of capital, WIN has estimated that water and wastewater utilities
together need to increase their investments in infrastructure by almost $1 trillion over the
next 20 years.

The WIN “gap analysis” is easily misunderstood. Many have interpreted it to mean that a
trillion-dollar deficiency already exists. It is important to stress that the gap estimate rep-
resents the challenge ahead—the ramp that we must climb—in increasing utility expendi-
tures in order to avoid such a deficiency. The AWWA Nessie Curve analysis of 20 utilities
indicates that we are not now behind in maintaining our water infrastructure. There is no
current crisis in these 20 utilities. Rather, they are challenged with finding significant addi-
tional funds over the next 30 years for investments in repair and replacement, in order to
avoid getting behind.

Extrapolation from aggregate baseline trends, such as in the WIN gap analysis, is akin to
“technical analysis” of the stock market using charts, graphs and trending techniques.
Investment analysts typically like to supplement such “technical analysis” with “fundamental
analysis” of the situation existing within individual companies. The AWWA Nessie Curve
analysis provides this type of supplemental perspective on increased expenditure needs.

IWater Infrastructure Network (WIN), Clean & Safe Water for the 21st Century, April 2000.
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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 it does not go
away. Expenditures will have to continue to climb, albeit more gradually, throughout most
of the rest of the 21st 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 utli-
ties vary widely in the timing of these needs; some face sharp needs in the next 10 years,
while others don’t face their highest needs for 10 or 20 years. The slope and the “humpy”
patterns of increasing capital requirements are unique to each utility.

Our sample of 20 utilities represents relatively large water utilities. On a per household
basis, the total 20-year capital needs for replacement illustrated in our sample is about the
same as that estimated by EPA for large water systems in their newly released Drinking
Water Needs Survey.2

The EPA Drinking Water Needs Survey uses a site visit methodology and a large sampling
program to document needs in small systems and is probably the best information avail-
able on small system needs. Extrapolating from EPA’s 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 $250 billion nationally and extend over three decades. However,
the Nessie Curve forecast is based on an assumption that pipes are left in the ground until
their economic life is over. The reality in utility operation is that myriad other influences
can cause the replacement need to arise sooner. These include urban redevelopment,
modernization, coordination with other city construction schedules, increasing pipe size,
and other factors.

2 U.S. Environmental Protection Agency, 1999 Drinking Water Infrastructure Needs Survey
(EPA 816-R-01-004), February 2001.
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Addressing affordability is the heart of the challenge.

The central question for policy makers and utilities is whether the increased rate of infra-
structure spending that utilities must face over the next 30 years can be financed by the util-
ities themselves at rates customers can afford. AWWA remains, committed to the principle
that utilities should be self-sustaining through their rates. For many utilities, however, the
degree of change involved in adapting to the dawning replacement era, the adverse effect
of demographic change on per household costs, and the competing demand for investment
in wastewater and other municipal services, will combine to present a significant afford-

ability challenge.

There are two related dimensions to the affordability concern. First is the ability of utili-
ties to finance the needed additional expenditures within their rates. Second is the impact
of higher rates on households.

In developing this study, 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 systemns,
the estimated $1,490 to $6,200 range of household impact is likely to be even more con-
centrated since the original demographics were themselves more concentrated.

Compliance-driven requirements to replace treatment plants and invest to meet new man-
dates will also dominate expenditures and push aside the more subtle need for investments
in pipe replacement. This is exacerbated by the fact that the costs of water and wastewater
service appear on the same bill in most communities. Thus, the needs to replace wastewater
treatment plants and to replace wastewater lines compete with drinking water needs for the
same consumer dollar. Sewer pipes generally impose higher unit replacement costs than
water pipes, owing to their inherent characteristics (size, depth, etc.). Figure 6 presents a
Nessie curve for a combined water and wastewater utility showing replacement funding
needs for both water and wastewater pipes and other assets (treatment, pumping, etc.). The
figure illustrates the typical relationship between water supply and wastewater costs—
wastewater facilities cost noticeably more to replace.

The combined repair and replacement needs for water and wastewater infrastructure
amount to a significant financing challenge in their own right. But the cost of compliance
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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 begin to impair the utility’s credit rating and ability to raise
capital.

Since the Nessie Curve represents replacement timing based on the economic life of the
pipes, it follows that deferral of replacement will produce higher overall costs due to
increased repairs than would be the case if replacement occurred on time. If replacement
is deferred too far beyond the economic trade-off point between replacement and repair
costs, the repair cost burden will spiral upwards and have significant impacts on utility
cash flows. Such a scenario will indeed impair a utility’s ability to repay debt and will be
made plain to the credit markets by the new GASB 34 requirements.
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In either of these scenarios—rates that don’t keep up with expenditures or expenditures
that don’t keep up with needs—the bottom line is the same. If both expenditures and rate
revenues cannot be increased at the required rate, then the utility’s credit may be impaired,
and it may face even higher costs as a result. For some utilities, there is the potential for
this to become a vicious cycle—a financial trap. These systemic financial risks are the rea-
son why we have a clear and present need for an enhanced partnership between utilities,
states and the federal government. We need to provide the means to assist utilities “up the
ramp and over the humps.” We need to minimize the credit risks utilities face over the next
three decades as we make the adjustments in rates required to assure sustainability in the
new replacement era.

The second, and all important, dimension of the affordability challenge is the bottom-line
impact of increased water rates on household budgets. AWWA believes it is critical to avoid
sudden and significant changes in rates that can induce “rate shock” among customers. The
broader issue involved in rate shock ties back to the pivotal role of safe drinking water in
promoting public health.

America has by far the safest drinking water in the world. Standards promulgated under the
Safe 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 udility bills, we could be doing more harm than good. The fact that we
are now entering a significantly more expensive replacement era in water infrastructure
makes it all the more difficult to maintain the right balance in this aspect of public health.
By some comparisons, it may appear that water is still cheap and there is room to increase
water rates. But such comparisons are not relevant to low-income households. The only
comparison that matters in these households is the size of the incremental increase. If it is
large enough to trigger a budget substitution that negatively affects family health—for
example, giving up a prenatal visit in order to pay a utility bill—then we may be losing
ground.

Over the past decade, utilities have formed an increasingly closer partnership with EPA,
states, the environmental community, the public health community and other groups to
continue to make progress for public health despite significant scientific challenges. This
partnership must now be broadened to address the financial challenges of infrastructure
replacement in order to preserve the fruits of our labors in the public health arena.
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RECOMMENDATIONS

Considering all of these facts, the American Water Works Association believes it is time
for a new American partnership for clean and safe water. This partnership requires that all
levels of government and utilities play a role in working through the significant challenges
ahead. Specifically, we recommend:

1) Measures by Utilities and Local Governments

The infrastructure funding issue varies from place to place, reflecting the age, character
and history of the community. Although AWWA has looked at the infrastructure issue in
the aggregate, many key questions must be asked and answered at the local utility level.
The development of a comprehensive local strategy can bring these elements into focus
and create a new “reality” that will help make infrastructure repair and replacement more
affordable. Such a comprehensive strategy includes:

* Assessing the condition of the drinking water system infrastructure. Over the
last few decades, utilities around the world have been developing innovative new
approaches to managing long-lived buried infrastructure. In North America and
overseas, some utilities are already taking advantage of tools such as geographic
information systems, using new information to advance the state of the art and
aggressively managing infrastructure replacement. Planning tools can help identi-
fy and plan for needed investment decades in advance of the actual need for funds.
We should learn from, adapt, and use such tools.

* Strengthening research and development. Although there is not likely to be a
single “silver bullet” to solve infrastructure management problems, an impressive
array of technological tools have been moving through the research and develop-
ment process in recent years. Efforts to develop and deliver such tools should be
strengthened.

* Working with the public to increase awareness of the challenge ahead, assess
local rate structures, and adjust rates as necessary. For many years, water and
wastewater utilities have been nicknamed “the silent service.” Ultilities 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.
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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 “design/build” process for infrustructure procurement has
been documented to save 20-40% of construction costs for new treatment plants in some
cases. Public procurement laws in many states, while not explicitly banning design/build,
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 infrastructure built in the late-1800s to
mid-1900s must be repaired, replaced, and rehabilitated at the same time that we are trying
to enhance the level of water treatment under the Safe Drinking Water Act (SDWA).

AWWA remains committed to the principle that utility operations should be fully supported
by rates. In the long run, the objectives must be to manage the costs of replacing pipes and
treatment plants and ensure financial sustainability through local rate structures. However,
many utilities are going to face a period of adjustment in adapting to the new reality of the
replacement era described in this report. Many utilides and their customers will need addi-
tional assistance in working through extraordinary replacement needs in the next 20 years.

The difference between drinking water utilities’ current expenditures for infrastructure
replacement and the needed level of expenditure is estimated by WIN to be about $11 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.
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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:
* Significantly increased federal funding.

o Clear eligibility of projects to repair, replace, or rehabilitate drinking water infra-
structure.

o Universal eligibility of all water systems, both public and investor owned, regard-
less of size.

e Ability to make grants or loans in any combination and to use other financing tools
to leverage public and private capital.

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

CONCLUSION

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.
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Reinvesting in Drinking Water
infrastructure

Dawn of the Replacement Era

APPENDIX A

20 Iets of Nessie Cuirves

This appendix presents results of infrastructure expenditure needs analyses conducted for
20 water utilities across the United States, The “Nessie Curve” technique employed in this
study produces a forecast of water main and other asset repair and replacement expendi-
ture requirements based on how those assets “wear out” over the course of their econom-
ic life. While this study has focused on projecting economically efficient replacement and
repair costs from wear-out, there are other reasons why assets might be replaced sooner,
such as needs relating to urban redevelopment, system improvements, coordination with
other city construction, and increasing pipe size. The curves also focus only on existing
assets and take no account of new assets needed to support growth or compliance with new
SDWA regulations in the coming decades.

For each utility, results are summarized in several Nessie Curves illustrating different per-
spectives. For each utility there is an estimate of the total replacement cost value of the
utility’s assets in today’s dollars. There is also an indication of whether the utility was stud-
ied with respect to mains only, or whether it was studied with respect to a wider range of
assets (including treatment plants). In viewing the charts, it is important to remember
whether the utility is an “apple” (mains only) or an “orange” (all assets).

The charts presented cover the next 50 years, primarily to better illustrate the character-
istic shapes of the replacement “echo” while also identifying differences in the tming 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 utlities
that were studied only with respect to mains, this third chart is omitted from the summary
page for that utility.
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index of Nessie Curves

Utility Page
Austin, Texas A-3
Boston, Massachusetts A-4
BHC, Bridgeport, Connecticut A-5
West Virgina American, Charleston, West Virginia A-6
Cincinnati, Ohio A-7
Columbus, Georgia A-8
Denver, Colorado A-9
Des Moines, Iowa A-10
East Bay MUD, Oakland, California A-11
Gloucester, Massachusetts A-12
Honolulu, Hawaii A-13
Louisville, Kentucky A-14
United Water, New Rachelle, New York A-15
Philadelphia, Pennsylvania A-16
Portland, Oregon A-17
St. Paul, Minnesota A-18
Seattle, Washington A-19
Tacoma, Washington A-20
Tucson, Arizona A-21
Wausau, Wisconsin A-22
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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 ($/hhlyr)

&>
&
>..
o < ~ (=)
- N N [5ed
(=1 o o (=]
N N N N
M Replacement ERepairs
Projected Total Expenditures Due to Wear-Out
40.0
35.0
S0l0NIs=———
w
(=
S 250
Z 200
& 15.0
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>