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INTRODUCTION

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
My name 1s Scott J. Rubin. My business address is 333 Oak Lane, Bloomsburg,

Pennsylvania.

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?
I am an independent consultant and an attorney. My practice is limited to matters

affecting the public utility industry.

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE?

. IT'have been retained by the Office of the Ohio Consumers’ Counsel (“OCC”) to

review the proposal of East Ohio Gas Company d/b/a Dominion East Ohio
(“DEO” or “Company”) to establish an automatic adjustment clause to collect
from customers costs associated with its proposed Pipeline Infrastructure
Replacement Program (“PIRP”). I have also been asked to review the Report of
the Staff of the Public Utilities Commission of Ohio (“PUCO” or “Comimission’”)

that evaluated the Company’s PIRP proposal.

WHAT ARE YOUR QUALIFICATIONS TO PROVIDE THIS TESTIMONY?
I have testified as an expert witness before utility commissions or courts in the

District of Columbia and in the states of Arizona, Delaware, Hlinois, Kentucky,
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Maine, Maryland, New Jersey, New York, Ohio, Pennsylvania, and West
Virginia. I also have testified as an expert witness before two committees of the
U.S. House of Representatives and one committee of the Pennsylvania House of
Representatives. I also have served as a consultant to the staffs of the Connecticut
Department of Public Utility Control and the Delaware Public Service
Commission as well as to several national utility trade associations, and state and
local governments throughout the country. Prior to establishing my own
consulting and law practice, I was employed by the Pennsylvania Office of
Consumer Advocate from 1983 through January 1994 in successive positions of
increasing responsibility, From 1990 until I left state government, I was one of
two senior attorneys in that Office. Among my other responsibilities in that
position, I played a major role in setting its policy positions on water and eleciric
matters. In addition, I was responsible for supervising the technical staff of that
Office. I also testified as an expert witness for that Office on rate design and cost

of service issues.

Throughout my career, | developed substantial expertise in matters relating to the
economic regulation of public utilities. I have published articles, contributed to
books, written speeches, and delivered numerous presentations, on both the
national and state levels, relating to regulaiory iséues. I have attended numerous
continuing education courses nvolving the utility industry. I also periodically
participate as a faculty member in utility-related educational programs for the

Institute for Public Utilities at Michigan State University, the American Water
2



10

11

12

13

14

15

16

17

18

19

20

05,

A5,

Direct Testimony of Scost J. Rubin
On Behalf of the Office of the Ohiv Consumers' Counsel
PUCO Case No (7-829-GA-AIR et al.

Works Association, and the Pennsylvania Bar Institute. Exhibit SJR-1 to this

testimony is my curriculum vitae.

DO YOU HAVE ANY EXPERIENCE THAT IS PARTICULARLY
RELEVANT TO THE ISSUES IN THIS CASE?

Yes, [ do. Ihave testified concerning the design and use of automatic adjustment
clauses for infrastructure replacement before this Commission (/n the Maiter of
the Application of The Cincinnati Gas & Electric Company for an Increase in
Gas Rates in its Service Territory, Case No. 01-1228-GA-AIR) and before the
Pennsylvania Public Utility Commission (Petition of Pennsylvania-American
Water Company for Approval to Implement a Toriff Supplement Revising the
Distribution System Improvement Charge, Docket No. P-00062241). From other
research I have done, T am also very familiar with industry trends and data
involving issues such as infrastructure management and replacement, pipe costs,
work force availability, and related issues. For example, I recenily completed
wark with a colleague that projected to the year 2020 the likely costs and risks
facing approximately 40 water and wastewater utilities in a two-county region of
Pennsylvania. This included projecting infrastructure management and

replacement opportunities and costs, among many other factors.
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WHAT DOCUMENTS AND DATA HAVE YOU REVIEWED?

I have reviewed the Company’s Application in Case No. (8-169-GA-ALT, the
Supplemental Direct Testimony of Jeffrey Murphy (DEO Ex. 1.1), the Direct
Testimony of Tim McNutt (DEO Ex. 10.0), attachments to those testimonies, the
Staff Report in Case No. 08-169-GA-ALT, and numerous responses to
interrogatories and requests for production of documents related to the PIRP. In
addition, I have reviewed and analyzed data from 1994 through 2007 filed by
DEO with the T.S. Department of Transpdrtation’s Office of Pipeline Safety. I
also reviewed and analyzed similar data filed by other natural gas distribution

utilities for 2007.
SUMMARY

PLEASE SUMMARIZE YOUR UNDERSTANDING OF DEQ’S PROPOSAL.
As T understand it, DEO is requesting PUCO approval for a proposed program
that would replace all cast iron, bare steel, wrought iron, and copper gas mains
and affected service lines over the next 25 years, without regard to the condition
of the pipe or its ability to provide safe and reliable service. For simplicity, I will
refer to these four types of mains as “unprotected mains.” DEO estimates that
this involves the replacement of approximately 4,122 miles of distribution mains.
As part of the program, DEO would assume ownership and responsibility for the
customer-owned portion of gas service lines, as such lines are replaced as part of

the main replacement work.
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DEQ estimates that this 25-year program would cost approximately $2.662 billion
in 2007 dollars." That is, this cost estimate does not include any impacts of
general price inflation and it does not assume any cost increases (for materials,
labor, energy, or other cost components) different from the general rate of
inflation. This investment represents approximately 2.5 times DEQO’s current

level of rate base investment.

As part of its proposal, DEO also is requesting the ability to automatically adjust
its rates to recover the costs associated with its replacement program. This aspect
of the proposal would permit DEQO to recover a return of and retum on its

investment in new rate base invesiment without having to file base rate cases.

WHAT DID THE PUCO STAFF RECOMMEND?

PUCO Staff recommended approval of the PIRP. In addition, Staff recommended
that DEO should be permitted to implement an automatic rate adjustment
mechanism to recover PIRP costs, but that the automatic adjustment should be
allowed to operate for no more than eight years or until DEO files a base rate
case, whichever occurs first. At that time, the Commission would review the
PIRP and the automatic adjustment mechanism and determine whether any

changes need to be made.

' DEQ estimates the pipeline replacement cost would be $1.656 billion; main-to-curb replacements would
cost $0.490 billion; and curb-to-meter replacements would cost $0.516 billion; for a total of $2.662 billion.
DEO Application 4 11 and 12; DEO Ex. 10.0, p. 12.
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DO YOU AGREE WITH THE COMPANY’S PROPOSAL OR THE STAFF’S
RECOMMENDATION?

No, I do not agree with either the Company’s proposal or Staff’s
recommendation. As I will describe in more detail in the remainder of my

testimony, I conclude as follows:

It is not reasonable for DEQ to replace all of its unprotected mains. DEQ
has not done the type of study that would be required to determine the
prudent, cost-effective approach to managing its buried infrastructure.
DEO has not shown that its distribution system is exhibiting any unusual
levels of deterioration or increased risk.

DEOQO has a higher percentage of bare steel mains, and a lower percentage
of plastic mains, than a peer group of similarly sized natural gas
distribution utilities. DEO’s leak rate is somewhat higher than its peers,
but DEO’s level of unaccounted for gas is lower than its peers. Moreover,
DEQ appears to be doing a good job managing its leaks, in thatithas a
much lower level of known but unrepaired leaks than its peers.
Comparing DEQ with its peers does not indicate that DEO needs to make
radical changes in its management of its buried infrastructure.

My review of DEQ’s trends over the past 14 years does not show signs of
significant deterioration, or other increases in risks, in its distribution
system. In fact, DEQ’s leak rate has been reduced significantly during

that time period, and its level of unaccounted for gas remains essentially
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unchanged. Further, DEQ’s actions during the past two or three years are
not consistent with its claims that the replacement of bare steel is a high
priority. In fact, since 2005 DEQ has replaced eséential]y no bare steel
mains on its system.

I conclude that DEQ has not demonstrated a need for the PIRP. DEO has
not conducted the types of studies that would be needed to develop a
prudent, cost-effective program and it certainly has not supported the need
for a multi-billion dellar, multi-year program like the proposed PIRP.

I recommend that the Commission should not authorize DEO to undertake
the PIRP at this time. If DEO wants to propose such a program again in
the future, it must be supported by the types of rigorous studies that others
in the industry have performed. -

DEQ’s estimate of the PIRP .costs 15 grossly maccurate. Even excluding
inflation, the PIRP is likely to have a total cost in excess of $3 billion.
When the likely effects of inflation are included, the total cost of the PIRP
is more likely to be in the range of $5 billion to $6 billion than the $2.66
billion estimated by the Company.

In the alternative, if the Commission goes forward with the PIRP, then I
recommend that limits must be placed on any infrastructure surcharge for
residential customers, Those limits should include a limit on the total
magnitude of the charge and a limit on the length of time such a surcharge

can remain in effect prior to a base rate case.
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. In particular, T recommend that the amount of the surcharge should not be
allowed to exceed 5 percent of a typical residential customer’s base bill
(excluding the cost of gas). The surcharge would be reset to zero in each
base rate case, so DEOQ would be allowed to continue recovering from
customers its infrastructure replacement costs to the extent prudently

incurred and if DEQ appropriately times its base rate case proceedings.
IT IS NOT REASONABLE TO REPLACE ALL UNPROTECTED MAINS

ON WHAT BASIS DOES DEO ATTEMPT TO SUPPORT THE NEED FOR
THE PIRP?

Fundamentally, DEQ claims that it needs to remove alf of the cast iron, bare steel,
wrought iron, and copper distribution mains from its system on an accelerated
basis without regard to the mains’ condition. DEQO’s primary support fqr this
seems to be that it has more unprotected mains than most other natural gas
distribution utilities. DEO never explains why its system is so different from its
peers or why those differences are creating a risk to the public, increased costs, or

other problems.
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WITHIN THE NATURAL GAS INDUSTRY, ARE THERE ANY
GUIDELINES FOR HOW TO APPROACH THE ISSUE OF BURIED
INFRASTRUCTURE MANAGEMENT?

Yes, the leading guide in the natural gas industry is the Pipeline Risk Management
Manual: Ideas, Techniques, and Resources by W. Kent Muhlbauer. This manual
was first published in 1992 and is currently in its third edition (published in

2004). The manual sets forth a rigorous approach to assessing and managing the
risk of pipelines, including natural gas distribution systems. In fact, one full
chapter of the book deals specifically with a risk-assessment methodology for

distribution systems.

WITHOUT REPRODUCING THE ENTIRE COPYRIGHTED WORK OF MR.
MUHLBAUER, CAN YOU PROVIDE A GENERAL OVERVIEW OF AN
APPROPRIATE RISK ASSESSMENT APPROACH FOR A NATURAL GAS
DISTRIBUTION UTILITY?

The key to determining how to manage a distribution network is to understand the
risks (such as loss of gas, damage to third parties, and so on) and the various
factors that can affect those risks (such as pipe material, types of soils, installation
method, operations and maintenance practices, and so on). Risk management
should be a continuing-improvement program, or an optimization process, that
mimimizes the risks through a cost-effective approach to managing the numerous

factors that can affect those risks.
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WHAT TYPES OF FACTORS CAN AFFECT GAS LEAKAGE AND THE
OTHER RISKS OF OQPERA TINC A GAS DISTRIBUTION SYSTEM?

There are literally dozens of factors that can affect the integrity and life of a
natural gas distribution network. Among those listed by Mr. Muhlbauer are: pipe
material and coating, pipe diameter, soil corrosivity (including factors such as
moisture content, acidity, presence of chemicals such as chlorides and sulfates),
Joint type, pressure, tree locations, traffic, nearby excavation, level of activity
above ground, cathodic protection, type of joint, land movements, maintenance

and inspection practices, and construction methods.

HAS DEO CONDUCTED AN ANALYSIS THAT CORRELATES ANY OF
THESE FACTORS WITH GAS LEAKAGE, UNA CCOUNTED FOR GAS,
REPORTABLE INCIDENTS, MAINTENANCE EXPENDITURES, OR ANY
OTHER MEASURE OF RISK?

No. As far as I can tell, DEO based its decision to undertake a multi-billion-
dollar program on a leak analysis on part of its system and on a fairly cursory
comparison between itself and other gas distribution companies. This is woefully

madequate to justify the massive expenditures DEO proposes to undertake.

10
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DEQ HAS STATED THAT IT HAS MORE UNPROTECTED MAINS THAN
MOST OTHER NATURAL GAS DISTRIBUTION UTILITIES, WHY IS
THAT IMPORTANT?

That is not a particularly important fact when determining if DEO can provide
safe and reliable service. If the pipe materials are not causing an elevated level of
risk (for example, a higher level of unaccounted for gas or a larger number of
leaks), then it is not particularly meaningful that a company has more or less pipe

of a certain material.

EVENIF DEO HAD A HIGHER NUMBER OF LEAKS OR MORE
UNACCOUNTED FOR GAS, WOULD THAT NECESSARILY MEAN THAT
THE PROBLEM WAS CAUSED BY THE PIPE MATERIAL?

No, not necessarily. As I stated, there are numerous factors that could be
responsible for pipe failure, including operations and maintenance practices, third
party activity, installation methods, and many others. Just because pipes are
leaking does not necessarily mean that the cause is related to the pipe material. It
requires a detailed study to determine the actual factors that are influencing the
rigk, and it requires in-depth planning and management to determine how to cost-

effectively manage the risk.

11
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017. DO ANY NATURAL GAS DISTRIBUTION UTILITIES ACTUALLY DO
THIS TYPE OF ANALYSIS AND RISK MANAGEMENT?

Al7, Yes. I am not aware of what every gas distribution utility is doing, and many
utilities would keep the specific methodology secret, but I have located a report
prepared by Puget Sound Energy (“PSE”) that describes in some detail its risk
analysis approach. Ihave provided as Attachment SJR-1 an interim report
prepared by that utility describing the data collection and analysis method it is
using to develop a wrapped steel service line program. PSE is using the type of
analytical approach I described to assess the risks and factors related to those
nisks. PSE will then use that information to develop a program that likely will
include a combination of inspection, maintenance, repair, and replacement of
assets to cost-effectively manage the risks associated with unprotected service

lines.

I also would note that PSE has conducted a similar approach to bare steel and cast
iron distribution mains. In a recent report to the Washington Utilities and
Transportation Commission, PSE states: “PSE proactively evaluates its active
and repaired leak history trends, which is important to ensure that the bare steel
and cast iron programs are achieving an appropriate balance of leak repair versus

»2

system replacement.”” The report then notes that the utility’s optimization

*PSE System Performance Programs: 2006 Annual Review (June 14, 2007), p. 21.

12
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program has reduced leaks by nearly 60 percent in ten years. PSE’s program does
involve the replacement of all cast iron and bare steel mains, but it does so ina
manner that prioritizes the mains to be replaced, based on a risk assessment

model.

The type and scope of analysis undertaken by PSE would be appropriate for DEQ,

given the magnitude and cost of the program DEQ is proposing.

ARE THERE ANY OTHER MODELS FOR OPTIMIZING AND MANAGING
BURIED INFRASTRUCTURE?

As I said, ] am not familiar with every case around the country. But I am aware
that just a few months ago, the Connecticut Department of Public Utility Control
(“DPUC”) issued an order addressing infrastructure management issues for water
utilities.” While the risks associated with gas and water distribution systems are
different, many of the risk factors, causes of infrastructure failure, management
processes, and regulatory issues are very similar. In that order, the DPUC stated
that before allowing a utility to recover costs through an infrastructure surcharge
“it will require that prudent engineering and objectively determined system needs
be considered that will benefit reliability of service to customers at reasonable

rates and insure that companies do not become overly aggressive in prematurely

* DPUC Review and Investigation of the Requirements for Implementation of a Water Infrastructure and
Conservation Adjustment, Docket Na. 07-09-09 (April 30, 2008). A copy of the order is reproduced as
Attachment SJR-2,

13



10

11

12

13

14

15

16

17

18

19

Direct Testimony of Scott J. Rubin
On Behalf of the Office of the Ohio Consumers' Counsel
PUCQO Case No (7-829-GA-AIR et al.

investing in main renewal or other projects of questionable benefit.”” The DPUC
then stated that the purpose of an infrastructure surcharge, known as WICA, “is to
rehabilitate or replace aging underground infrastructure, in particular decaying
pipe and valves. The WICA program is not intended to be a substitute for

ongoing maintenance of system infrastructure.”

The DPUC then listed more than 20 factors that should be used by utilities to
prioritize their infrastructure investment.® [ will not list all of them here, but it is
important to note that the DPUC listed many of the same factors evaluated in the
Puget Sound model and in the reference work prepared by Mr. Muhlbauer,
including main break history, the impact of outages, pipe material and location,

information about the installation of the pipe, and many others.

Q19. HOW DOES DEQ’S APPROACH TO CAST IRON AND BARE STEEL
MAINS COMPARE TO AN APPROPRIATE APPROACH, SUCH AS THE
ONE USED BY PUGET SOUND ENERGY OR THE ONE RECOMMENDED
BY THE CONNECTICUT DPUC?

A19. DEQ’s approach could not be more different. DEO has not conducted any
comprehensive analysis of its distribution system risks or the factors that might be

* Id., page 6

*ld

% Id., pages 6-7.

14



10

11

12

13

14

15

16

17

13

19

Q20.

A20.

021.

A2L

Direct Testimony of Scott J. Rubin
On Behalf of the Office of the Ohio Consumers’ Counsel
PUCO Case No 07-829-GA-AIR et al.

contributing to those risks. DEO has not engaged in any type of optimization
process or other analysis to determine how to manage its buried infrastructure

assets.,

HAS DEQ CONDUCTED ANY TYPE OF COST-BENEFIT ANALYSIS TO
SHOW THAT IT IS REASONABLE TO UNDERTAKE AN INVESTMENT
OF THIS MAGNITUDE?

No, the Company has not conducted any type of cost-benefit analysis. Indeed, the
only analysis the Company has done is to compare leak rates for distribution
mains of different materials. As I discuss below, that analysis fails to consider
numerous important factors and falls far short of the type of rigorous analysis that

should be conducted to support a multi-billion-dollar investment program.

HAS THE COMPANY CONDUCTED ANY TYPE OF ANALYSIS TO
SUPPORT THE CLAIM OF PUBLIC SAFETY NEED FOR THE
PROPOSED PIRP?

No, the Company has not conducted any analysis to show that there is a real

public safety need for its proposed program.

15
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HAS THE COMPANY CONDUCTED ANY TYPE OF ANALYSIS TO SHOW
THAT IT IS MORE COST-EFFECTIVE TO REPLACE ITS UNPROTECTED
GAS MAINS RATHER THAN TO CONTINUE TO INSPECT, MAINTAIN,
AND REHABILITATE OR REPLACE THE EXISTING INFRASTRUCTURE
ON AN AS-NEEDED BASIS?

No, the Company has not conducted any analysis that compares the relative costs
and benefits of total replacement compared to keeping the existing facilities in
service, with appropriate inspection, maintenance, and rehabilitation or

replacement programs.

OTHER THAN A COMPARISON OF LEAK RATES, HAS DEQ
CONDUCTED ANY OTHER ANALYSIS TO SHOW THAT ITIS
REASONABLE TO UNDERTAKE THIS 32.66 BILLION INVESTMENT,
AND THAT CUSTOMERS SHOULD UNDERWRITE THAT INVESTMENT?
No. DEO has not provided any information to show that it is a reasonable use of
its (or its customers’) limited resources to replace all of its unprotected mains and

to do so over a 25-year period, regardless of the cost or benefit.

16
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COMPARING DEO TO ITS PEERS

DEQ CLAIMS THAT IT HAS A GREATER PERCENTAGE OF
UNPROTECTED MAINS THAN ITS PEERS. DO YOU AGREE?
Yes, I agree, at least in part. 1 analyzed data filed by each natural gas distribution
utility with the US Department of Transportation, Office of Pipeline Safety. From
that data, I developed a peer group for DEO, which consists of 13 gas distribution
utilities that (at year-end 2007) had between 750,000 and 1,750,000 service lines
or that had between 15,000 and 25,000 miles of mains. DEO falls in the middle

of these ranges with 1,294,905 service lines and 19,584 miles of mains.

On Exhibit SJR-2, I show that DEO has much more unprotected bare steel mains
(17.9 percent of its mains) than its peers (3.0 percent of mains). DEO, however,
has a smaller percentage of cast or wrought iron mains than its peers (DEQ 0.6
percent; peer group 4.6 percent). Further, in terms of materials that are more
protected, DEO actually has a higher percentage of coated steel mains than its
peers (DEQ 52.5 percent; peer group 37.5 percent). The major difference in
protected materials is in the percentage of plastic where DEO has only 26.6
percent of its mains made of this material compared to its peers that have 52.5

percent of mains made from plastic.

17
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In other words, DEQ may have more unprotected bare steel than its peers.
However, it actually has less cast iron and more protected or coated steel than its
peers. The major difference is that DEQ’s peers have installed a much higher

percentage of plastic mains than DEO has installed.

DID YOU ALSO COMPARE THE COMPANY’S SERVICE LINE
MATERIALS 70 THOSE USED BY ITS PEERS?

Yes, I did. In Exhibit SJR-3, I show similar data comparing DEQO’s service line
materials to those used by its peers. Here the contrast is even more apparent:
DEO uses much more bare steel than its peers (51.9 percent of DEO’s service
lines compared to only 8.9 percent of its peers’ service lines) and much less

plastic than its peers (DEO 36.6 percent compared to 64.3 percent for its peers).

HAS DEQ’S HIGHER PREVALENCE OF BARE STEEL MAINS AND
SERVICES RESULTED IN A HIGHER LEVEL OF UNACCOUNTED FOR
GAS ON THE DEO SYSTEM?

No, it has not. In fact, the data for 2007 shows that DEQ actually has a much
lower lcvel of unaccounted for gas than its peer group. Specifically, on Exhibit
SIR-4, I show that in 2007 DEQ’s unaccounted for gas was only 0.27 percent,

compared to its peers that had an average of 1.12 percent.
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DOES DEO HAVE A HIGHER INCIDENCE OF LEAKS THAN ITS PEERS?

2 A27. Yes, it does. On Exhibit STR-5 I compare leak data for DEO and its peers for
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2007. The schedule shows that DEO experienced 22.9 leaks per 100 mles of
mains, compared to 10.6 leaks per 100 miles for its peer group. Significantly,
79.8 percent of DEQ’s leaks were reportedly due to corrosion, while only 27.2

percent of the peer group’s leaks were reported to be from corrosion.

Similarly, for service lines, DEQ reported 6.1 leaks per 1000 services, and 51.5
percent of those were due to corrosion. The peer group reported only 4.0 leaks

per 1000 services, and only 17.7 percent of the leaks were from corrosion.

Overall, when all leaks are considered (including those that were identified but
not fixed at year-end 2007), DEO experienced 10.0 leaks per 1000 customers
(service lines), while its peer group experienced 7.3 leaks per 1000 customers. In
other words, DEO is experiencing a leak rate approximately 1/3 higher than its

peers.

WHAT IS THE SIGNIFICANCE OF THE LEAK DATA?

The leak data indicate that DEO has more leaks than its peers and that most of
DEQ’s leaks are from corrosion (which would be related to the higher prevalence
of unprotected steel on the DEO system). The data also tell us, however, that the
leaks are manageable. At year-end 2007, DEO had far fewer known but

unrepaired leaks (3.0 leaks per 100 miles compared 1o its peers with 9.0 leaks per
19
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100 miles) and had a much lower level of unaccounted for gas (0.27 percent
compared to 1.12 percent for its peers). So while DEO is expending resources to
repair leaks, it seems to be doing so in a fairly efficient manner — the Company
appears to be able to manage the leak rate without losing much gas or having to

replace the entire segment of the pipeline.

WHAT DQ YOU CONCLUDE FROM YOUR REVIEW OF DATA FOR DEO
AND ITS PEERS IN THE NATURAL GAS INDUSTRY?

I conclude that DEO experiences a somewhat higher leak rate than its peers, but it
also appears to be doing a good job of managing those leaks. It had far fewer
known but unrepaired leaks than its peers did at year-end 2007, and DEO also had
a lower level of unaccounted for gas than the peer group. This indicates to me
that DEQ is taking reasonable actions at the present time to manage its buried
infrastructure. Because DEO has more unprotected mains than its peers, it
expenences a much higher level of leaks due to corrosion, but DEO also
experiences much lower levels of leakage from other factors. Overall I do not see
anything in the data to indicate that DEO needs to make radical changes in the
way it is managing its buried infrastructure, and certainly not anything as
dramatic as replacing all of its unprotected mains and services over the next 25

years.
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REVIEWING DEO TRENDS OVER TIME

DID YOU EXAMINE ANY HISTORICAL DATA TO DETERMINE HOW
DEQ HAS BEEN MANAGING ITS BURIED INFRASTRUCTURE?

Yes, I analyzed the same Department of Transportation database for DEO going
back to 1994. 1 show the data on Exhibit STR-6. Data for some of the earlier
years may not be fully comparable because of mergers that have taken place over

the years, but some important trends are apparent from the data.

First, since 2003, DEO has done very little to reduce the amount of bare steel on
its system. At year-end 2003, it had 3,598 miles of bare steel. That was reduced
by 38 miles in 2004 and by 42 miles in 2005. Then in 2006 and 2007, DEQ’s
reports to the federal government show that it did not eliminate any bare steel

mains from its distribution system.

Second, the reduction in bare steel mains in 2004 looks like it might be a data
problem and not a real reduction. In that same year, DEO showed an increase in
cast iron mains of 88 miles. It is extremely unlikely that DEQ actually installed 88

miles of new cast iron mains. It seems more probable that DEO discovered that
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some of what it thought was bare steel or “other” was actnally cast iron (there was

a reduction in the “other” category of 91 miles in 2004).”

031. DO THE DATA ON EXHIBIT SJR-6 INDICATE THAT DEOC CONSIDERS
THE ELIMINATION OF ALL-BARE STEEL AND CASTIRONTO BE A
HIGH PRIORITY?

A31. No, it does not. If the removal of bare steel is as important as DEQ now claims —
or if bare steel were causing serious operational problems — then I would have
expected to see that DEQ had been removing increasing amounts of bare steel
from service. In fact, this has not been happening. In the last five years, DEQ has
removed only 100 miles of bare steel from its system — and it appears that as
much as half of that amount might have been due to a misclassification. In the
last two years, essentially none of this supposedly “inadequate” bare steel has

been removed from service.

(32. HOW HAS DEO’S LEAK RATE CHANGED OVER TIME?

A32. DEOQ’s leak rate has declined significantly over the past 14 years. On Exhibit
SIR-7, I show data on DEQ’s leak rates (leaks per 100 miles of mains) from 1994
through 2007. The data show that between 1994 and 1999 the Company

consistently had at least 145 leaks per 100 miles of main, peaking in 1997 at 195

7 Data provided by DEO in discovery show that it has not installed any cast iron since the 1960s which
reinforces my belief that there is some anomaly in the 2004 data.
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leaks per 100 miles. In contrast, during 2006 and 2007 the Company had 65 or 66
leaks per 100 miles — more than a 50 percent reduction in the leak rate
experienced between 1994 and 1999. This is the opposite of what one would
expect if the infrastructure were so deteriorated that total replacement is the only

solution.

DID YOU ALSO EVALUATE THE CHANGE IN DEO’S LEAKAGE DUE TO
CORROSION?

Yes, data about leaks due to corrosion are shown on the same exhibit (the red bars
on the graph). The Company’s trend in leaks from corrosion is even more
dramatic. Between 1994 and 1999, the Company consistently reported more than .
100 leaks from corrosion per 100 miles of main (the only exception was 1998
when 1t reported 88 leaks per 100 miles). For the past two years, however, DEQ
shows that it had fewer than 40 leaks from corrosion each year per 100 miles of
main — a reduction of 60 percent or more from the level it experienced during the

1990s.

WHY ARE THE REDUCTIONS IN DEQ’S LEAK RATES OVER TIME
IMPORTANT?

DEQ’s declining leak rates over time indicates that DEO has either improved the
way 1t 1s managing its buried infrastructure or that it already has removed or
repaired the pipe causing the most serious prablems on its system. This trend

does not indicate that DEO needs to make some radical change in its distribution
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system operations, such as tearing out and replacing all of the bare steel and cast

iron mains.

DID YOU ALSO REVIEW HISTORICAL DATA ON UNACCOUNTED FOR
GAS FOR THE COMPANY?

Yes, [ did. Exhibit SJIR-8 shows DEO’s reported level of unaccounted for gas for
1994 through 2007. Once again, the trend does not show any type of deterioration
in the operations of DEQ’s distribution system. Unaccounted for gas, as reported
to the US Department of Transportation, has been in the range of 0.25 to 0.50
percent during nine of the past 14 years. There does not appear to be any trend

that would show either an increase or decrease in the level of lost gas.

WHAT DO YOU CONCLUDE FROM YOUR REVIEW OF DEO’S |
HISTORICAL DATA?

I conclude that the data do not support DEQ’s request for a radical infrastructure
replacement program. DEQ’s leak rates have declined substantially during the
past 14 years; DEO’s main replacement data up through the end of 2007 do not
show a pressing need to replace bare steel mains; and DEQ has not seen a change
in the level of unaccounted for gas. These factors all point to the same
conclusion: There are no signs of unusual levels of deterioration in DEQ’s buried
infrastructure assets and there are no other indications that DEO needs to Iﬁake a

radical change in the way it is managing its infrastructure.
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SUMMARY CONCERNING NEED FOR PIRP

PLEASE SUMMARIZE YOUR CONCLUSIONS ABOUT THE NEED FOR
DEQ TO UNDERTAKE A PIRP.

DEQ has not conducted the types of studies that would be needed to support a
program as radical and costly as its proposed PIRP. DEQ has not attempted to
determine the reasons why it experiences its current level of leakage and
unaccounted for gas, whether those factors (as well as other risks) could be
improved in a cost-effective manner, whether it would be more cost-effective and
beneficial to the public to continue-inspecting and repairing its buried
mfrastructure, or whether it needs to change anything from its current practices.
Simply, DEO has not done its homework. There is nothing in the record of this
case — and nothing provided during discovery — to show that DEO has engaged in
the type of studies that one would expect from a utility proposing to collect from
customers the costs of a multi-billion-dollar, multi-decade construction program.
DEO 1s essentially asking its customers to underwrite a multi-billion-dollar loan

based on no analysis and no business plan.

Further, from my review of industry data and DEQ trends over the past 14 years, I
conclude that there are no signs that DEQ’s buried infrastructure is deteriorating,

In fact, just the opposite is true. DEO is experiencing far fewer leaks today than it
did during the 1990s, including far fewer leaks from corrosion. The Company has

not seen any meaningful change in the level of unaccounted for gas during the
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past 14 years either. In addition, DEO has not replaced any significant amount of
bare steel mains during the past two years, but its leak rates in those years have
been the lowest it has experienced in the past 14 years. In conclusion, my review
of DEQ’s historical data indicates that the buried infrastructure is being operated
and maintained in a manner that is superior to what the Company was doing in the
1990s. There are no indications that the system is deteriorating or that dramatic

changes are necessary to ensure the safe operation of the distribution system.

BASED ON YOUR REVIEW OF THESE DATA, WHAT DO YOU
RECOMMEND?

I'recommend that the Commission reject DEQO’s request to implement a PIRP of

-this magnitude at this time. DEO should not undertake — and the Commission

should not obligate customers to pay for — a multi-billion-doliar program of this
nature without conducting a rigorous analysis to determine the costs and benefits
of such a program. That type of analysis should cousider not only the costs and
benefits of replacing unprotected mains and services, but it also should evaluate
the costs and benefits of current and enhanced levels of inspection, maintenance,
and repair. Managing buried infrastructure in a safe and cost-effective manner
requires a balancing (or optimization process) between operations and

maintenance activities and construction activities.

26



Direct Testimony of Scott J. Rubin
On Behalf of the Office of the Ohio Consumers” Counsel
PUCO Case No 07-829-GA-AIR et al.

1 @39 ARE YOUSUGGESTING THAT DEO SHOULD NEVER REPLACE ANY

2

3

10

11

12

13

14

15

16

17

18

19

20

21

22

23

A39.

Q40.

A40.

MAINS OR SERVICES?

No, I am not suggesting that at all. Certainly, there will be areas of pipe that need
to be repaired or replaced, just as they have in the past decade when DEO has
been replacing 30 to 40 miles of pipe per year. But that is very different from
saying that all unprotected pipe must be replaced during the next 25 years —
requiring an annual level of replacement 300 to 400 percent greater than DEQO has
been doing historically. Such a radical, and extremely expensive, program should |
be undertaken only if it can be demonstrated that it is cost-effective and needed to

ensure the provision of safe and reliable service to the public. Neither DEO nor

. PUCO Staff have made any such demonstration in this case.

IN ADDITION TO RECOMMENDING THAT THE COMMISSION REJECT
THE REQUEST FOR A PIRP AT THIS TIME, DO YOU HAVE ANY OTHER
RECOMMENDATIONS?

Yes. If DEO continues to believe that a PIRP would be in the public interest, then
it should be required to conduct the type of analysis that has been undertaken by
Puget Sound Energy. Such a study would include a rigorous analysis of its
system, designed to identify the causes of risks (such as leaks) and determine how
best to manage those risks in a safe and cost-effective manner. The Commuission
should require DEO to provide this type of study with any future filing that DEOQ

makes for a PIRP or similar type of program.
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DEO’S ESTIMATE OF COSTS IS GROSSLY INACCURATE

DO YOU HAVE ANY CONCERNS WITH THE ACCURACY OF DEO’S $2.66
BILLION COST ESTIMATE FOR THE PIRP?

Yes, I have several major concemns with that estimate. First, and most
importantly, the estimate was prepared without any consideration for inflation.
DEO states that the estimate is in 2007 dollars, which means that DEO ignored
any impacts from inflation, including any costs that might increase differently
from the general rate of inflation (usually measured by the Consumer Price

Index).

I find DEQ’s analysis to be significantly flawed by its failure to consider
inflationary impacts, particularly as they might affect materials prices, utility
labor, and other cost components. To illustrate the problem, I have prepared
Exhibit SJR-9. This exhibit shows the change in the Consumer Price Index (in
the Midwestem US), the Construction Cost Index (for Cleveland), and wages in
the natural gas distnibution utility industry from 2001 through 2007 (gas utility

wage data is only available through the end of 2006).

DEQ’s cost projection assumes that all prices will increase with the general rate
of inflation (the Consumer Price Index). In fact, both construction costs and
average gas utility wages have increased much faster than the general rate of

inflation since 2001. Thus, from 2001 through 2007, general inflation increased
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by 14.6 percent, but construction costs increased by 23.0 percent and gas utility
wages increased by 19.3 percent just through the end of 2006. In other words,
construction costs and gas utility wages have been increasing at a rate that is 32

percent faster than the overall rate of inflation.

WHAT WOULD BE THE IMPACT ON DEO’S COST PROJECTIONS IF
YOU ASSUMED THAT CONSTRUCTION COSTS INCREASED FASTER
THAN THE GENERAL RATE OF INFLATION?

I have prepared an analysis that assumes construction costs increase one
percentage point above the general rate of inflation in each year. For example, if
general inflation is 3 percent, then my approach would assume that construction
costs increase by 4 percent in that year. This is a fairly conservative assumption.
Between year-end 2001 and year-end 2007 (a six-year period) general inflation
increased by 2.3 percent per year and construction costs increased by 3.5 percent
per year. So my assumption of a 1 percent difference annually is conservative
and understates the level of inflation actually experienced in the Cleveland region

from 2001 through 2007.

On Exhibit SJTR-10, I show the results of my analysis. Rather than the $2.66
billion cost that DEQ estimated, -my analysis shows that the likely capital cost of
the PIRP, in 2007 dollars (that is, excluding general inflation) would be closer to

$3.08 billion.
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DO YOU HAVE ANY OTHER CONCERNS WITH DEO’S COST
PROJECTIONS?

Yes. [also have a general concern about the accuracy of any cost projection that
goes out for 25 years. There is so much uncertainty it is nearly impossible to
predict with any degree of accuracy what will happen over the next 25 years. As
just one more example, how will oil prices change over that time period? If oil
prices continue to increase dramatically, that would affect not only the general
rate of inflation, but also costs for materials (most plastics nse petroleum or its
byproducts as a feed stock), transportation, paving, and other aspects of PIRP-

related work.

WHY DOES THE INHERENT INACCURACY OF LONG-TERM
PROJECTIONS AFFECT YOUR VIEW OF THE PIRP?

DEQ is asking the PUCO to sign a blank check for this 25-year program. The
cost estimate of $2.66 billion before inflation appears to be understated. But even
more importantly, DEQ’s actual costs — and the rates customers actually will be
asked to pay — will be based on the actual inflation that occurs. If inflation
increases to 5 or 6 percent per year, or more, then consumers could be looking at
extraordinarily high increases in utility bills from the PIRP program. For
nstance, at 5 percent inflation, costs would double every 14 or 15 years, while at

6 percent inflation they would double in about 12 years.
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In the normal ratemaking context, utilities have a strong incentive to control costs
— their rates are locked in between rate cases (meaning that cost savings flow to
the bottom line), and when a rate case is filed the ntility’s expenditures are subject
to intense scrutiny. In contrast, under an unlimited, automatic rate adjustment
mechanism, the utility has little if any incentive to control costs. The utility will
be allowed to recover what it spends, including a return on that investment, with a

comparatively low level of scrutiny and very little incentive for it to control costs.

WHAT DO YOU CONCLUDE ABOUT DEO’S COST ESTIMATES?

I conclude that the cost of the PIRP is likely to be significantly higher for
customers than DEO estimated. I would estimate the program to cost on the order
of at least $3 billion before inflation. When inflation is considered over the
proposed 25-year period for the PIRP, 1 estimate that the additional rate base

investment will total approximately $5 billion to $6 billion.®

¥ Using the same methodology I used on Exhibit SJR-10, I calculate that if the general inflation rate is 4
percent and the PIRP experiences one percentage point higher inflation, the total investment would be
approximately 35.7 billion over the 23-year period.
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REASONABLE LIMITS MUST BE PLACED ON AN INFRASTRUCTURE

SURCHARGE

HAS DEO PROPOSED ANY LIMITS ON THE PIRP?

No.

DOES THE PUCO STAFF REPORT PROPOSE ANY LIMITS ON THE
PIRP?

Yes, the Staff Report recommends that the PIRP should be limited to eight years
or the time when DEQ files a new base rate case (whichever occurs first). At that

time, the Commission would determine whether the PIRP should continue.

IN YOUR OPINION, IS IT REASONABLE TO HAVE A PIRP WITHOUT
ANY LIMITS ON THE TIME PERIOD AND AMOUNT OF INCREASE?
No, absolutely not. According to well-established ratemaking principles, utility
rates are set based on a synchronized examination of all aspects of the utility’s
cost of service and sources of revenue, as well other considerations such as the
quality of service and efficiency of management. That synchronization is the
reason why we use a test year when a rate case is filed. One treatise on utility
regulation discusses this synchronization, or the matching principle, as follows:

If the utility proposes a change, particularly a major change, in the

test year rate base, it is required also to consider the related

changes in other costs or in revenue. Additional investments may

result in efficiencies that reduce operating costs or quality
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improvements that will increase sales. Unless the utility shows

that it has taken such matters into account, its revenue requirement

is likely to be out of balance or overstated.”
The PUCQ has determined in the past that an aceelerated main replacement
program should be treated as an exception o the matching principle. Ido net
agree with that cor_lclusion because efficiencies and cost reductions should be an
integral part of any main replacement program. Indeed, if such efficiencies and
cost reductions are not occurring, then the main should be kept in service and not

replaced.

If one accepts, for the sake of argument, that a main replacement program should
be an exception to the general ratemaking rile, however, there still must be some
limits on its use. Limits are necessary to ensure that the utility is not abusing the
mechanism (for example, by attempting to include ineligible costs); that the utility
1s acting prudently in the ongoing analysis, prioritization of work, and the
procurement process; and that the utility is not inappropriately reducing
expenditures — and harming the quality of service — in other areas of its operations
(for example, by reducing preventative maintenance programs that could extend

the life of facilities).

? Leonard Saul Goodman, The Process of Ratemaking (1998), vol. TI, p. 735.
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Q49. WHAT TYPES OF LIMITS HAVE OTHER UTILITY COMMISSIONS AND
STATE LEGISLATURES IMPOSED ON THE USE OF INFRASTRUCTURE
REPLACEMENT SURCHARGES?

A49. | am familiar with a few of those limits, but I expect there are others in place. In
Pennsylvania, the Public Utility Commission has imposed two tests for its water
distribution system improvement charges: (1) that the total amount of the
surcharge cannot exceed 7.5 percent of revenues, and (2) if the utility earns in
excess of its allowed rate of return in any calendar quarter, the surcharge is reset
to zero. If the surcharge reaches 7.5 percent of revenues the surcharge remains
frozen at that level until the next base rate case, at the conclusion of which the

costs are rolled into rate base and the surcharge is reset to zero.'”

In Connecticut, the Department of Public Utility Control has limited the Water
Infrastructure and Conservation Adjustment surcharge to no more than 5 percent

in any one year and 7.5 percent overall.'!

® Petition Of Pennsylvania-American Water Company For Approval To Implement 4 Tariff Supplement To
Tariff Water-PA P.U.C. No. 4 Revising The Distribution System Improvement Charge, Docket No.
P-00062241 (Aug. 14, 2007).

Y DPUC Review and Investigation of the Requirements for Implementation of a Warer Injrastructure and
Conservation Adjustment, Docket No. 07-09-09 (April 30, 2008).
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Here in Ohio, the legislature has limited a water or wastewater infrastructure
surcharge (the System Improvement Charge) to no more than 3 percent per year

and 9 percent total.'?

The Illinots Commerce Commission limits the Qualifying Infrastructure Plant
Surcharge for water and wastewater utilities 10 no more than 5 percent of
revenues.”” Ifthe cap is reached, no additional costs can be recovered through the
surcharge until the utility files a base rate case, at the ;:onclusion of which the

surcharge is reset to zero.

The public utility law in Missouri authorizes an Infrastructure System
Replacement Surcharge for natural gas utilities that is limited to 10 percent of
base revenues and can remain in effect for no more than three years before a base

rate case must be filed.™

HAVE THE COMPANY OR PUCO STAFF PROPOSED A SIMILAR LIMIT
ON THE SIZE OF THE PIRP SURCHARGE?
No, they have not. In my opinion, that is a serious deficiency in the Company’s

proposal and Staff’s recommendation. Even if a PIRP were justified — whicﬁ as

12 49 Ohio Rev. Code § 4909.172.
13 83 TII. Admin. Code § 656.30.
" Rev. Stat. of Mo. § 393.1012.
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discussed above, it is not - in my opinion it would be irresponsible and
unreasonable to allow the unfetiered use of the surcharge mechanism. There
should be some reasonable limit placed on the size of the surcharge as a
percentage of base rates (excluding the cost of gas), and on the amount of time it

can stay in effect.

WHY IS THIS TYPE OF LIMIT IMPORTANT?

Limits on the size of the surcharge and its duration are imlﬁortant because they
essentially force a process through which all elements of the rate will be brought
back mto balance. If a reasonable limit is set on the size of the surcharge (such as
5 percent of base revenues) and its duration (such as three years), then DEO
would need to file a base rate case once its PIRP cost recovery would approach
that level. A base rate case would bring all elements of the utility’s costs,
revenues, and investment back into balance. A rate case also would serve as an
impertant opportunity to ensure that DEQ is performing the work appropriately,
continuing to re-evaluate the costs and benefits of the program, and not neglecting

other aspects of its inspection, operations, and maintenance activities.
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CONCLUSION

PLEASE SUMMARIZE YOUR CONCLUSIONS AND

RECOMMENDATIONS.

I summanze my conclusions and recommendations as follows:

It is not reasonable for DEQ to replace all of its unprotected mams. DEO
has not done the type of study that would be required to determine the
prudent, cost-effective approach to managing its buried infrastructure.
DEO has not shown that its distribution system is exhibiting any umusual
levels of deterioration or increased risk.

DEO has a higher percentage of bare steel mains, and a lower percentage
of plastic mains, than a peer group of similarly sized natural gas
distribution utilities. DEO’s leak rate is somewhat higher than its peers,
but DEQ’s level of unaccounted for gas is lower than its peers. Moreover,
DEQ appears to be doing a good job managing its leaks, in that it has a |
much lower level of known but unrepaired leaks than its peers.
Comparing DEO with its peers does not indicate that DEQ needs to make
radical changes in its management of its buried infrastructure.

My review of DEQ’s trends over the past 14 vears does not show signs of
significant deterioration, or other increases in risks, in its distribution
system. In fact, DEQ’s leak rate has been reduced significantly during

that time period, and its level of unaccounted for gas remains essentially

37



10

11

12

13

14

15

16

17

18

19

20

21

22

Direct Testimony af Scott J. Rubin
On Behalf of the Office of the Chio Consumers’ Counsel
PUCO Case No 07-829-GA-AIR et al.

unchanged. Further, DEQ’s actions during the past two or three years are
not consistent with its claims that the replacement of bare steel is a high
priority. In fact, since 2005 DEO has reﬁlaced essentially no bare steel
mains on its system.

I conclude that DEQ has not demonstrated a need for the PIRP. DEO has
not conducted the types of studies that would be needed to develop a
prudent, cost-effective program and it certainly has not supported the need
for a multi-billion dollar, multi-year program like the proposed PIRP.

I recommend that the Commission should not authorize DEO to undertake
the PIRP at this time. If DEO wants to propose such a program again in
the future, it must be supported by the types of rigorous studies that others
in the industry have performed.

DEQ’s estimate of the PIRP costs is grossly inaccurate. Even excluding
inflation, the PIRP 1s likely to have a total cost in excess of $3 billion.
When the likely effects of inflation are included, tﬁe total cost of the PIRP
15 likely to be in the range of $5 billion to $6 billion than the $2.66 billion
estimated by the Company.

In the alternative, if the Commission goes forward with the PIRP, then |
recommend that - imits must be placed on any infrastructure surcharge for
residential customers. Those limits should include a limit on the total
magnitude of the charge and a limit on the length of time such a surcharge

can remain in effect prior to a base rate case.
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. In particular, [ recommend that the amount of the surcharge should not be
allowed to exceed 5 percent of a typical residential customer’s base bill
{excluding the cost of gas). The surcharge would be reset to zero in each
base rate case, soc DEQ would be allowed to continue recovering its
prudently incurred infrastructure replacement costs if it appropriately

times its base rate case proceedings.

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?

Yes, it does. However, I reserve the right to incorporate any new information that
may subsequently become available. I also reserve the right to supplement my
testimony in the event that the PUCO Staff fails to support any recommendations
made in the Staff Report, and/or makes changes in any positions in the Staff |

Report.
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Executive Summary

The Wrapped Steel Service Assessment Program (WSSAFP) was implemented by Puget Sound
Energy (PSE) in accordance with the Spiritridge Settlement Agreement. As part of the
Spiritridge Settlement Agreement PSE and the WUTC agreed that PSE would conduct a risk
assessment and appropriate mitigation of all wrapped steel services that were without cathodic
protection for 5 or more years. PSE has simplified this criterion to mean any wrapped steel
service that was installed prier to 1972, Services installed in 1972 and later had cathodic
protection from the date of initial installation in accordance with the requirement in 49 CFR. Part
192

PSE has gathered data related to system leakage, area soil types, Exposed Pipe Condition Reports
(EPCRs), and anecdotal information that was used to prioritize a review of system operation
maps. The prioritization was complete in mid February 2006. The higher priority maps were
those that had the most corrosion related leaks, evidence of corrosion from EPCRs, and those
thought te contain the highest concentration of pre-1972 wrapped steel services. The second ter
of priority included maps with the most comosive soils. The remaining maps were considered to
be lower priority. This allows the risk assessment and subsequent mitigation as appropriate to be
completed for the higher risk arcas and services first.

PSE has developed a risk assessment model with assistance from W. Kent Muhlbauer of WKM
Consultancy. The risk model is developed and PSE is continuing to tune the model to ensure the
risk ranking of the individual services is consistent with the operating history of PSE’s
distribution system. A risk management decision criteria has also been developed to identify how
PSE will address the results of the risk assessment. This decision criteria identifies various
conditions for services that would require repair or replacement, elecirical surveys, leak surveys,
or no further action.

The PSE Maps, Records and Technology (MRT) department initiated a comprehensive review of
PSE’s system maps in January 2006. The maps are reviewed in order based on the priorities
established above. As of May 2006 PSE has reviewed approximately 550,000 services {est.
650,000 total) and identified approximately 87,000 pre-1972 wrapped steel services (est. 90,000
total). The completion date for the map review and service identification will be June 30, 2006.

Additional data gathering work includes capturing the 36 different data points (risk variables) for
cach service that are necessary to run the risk model. The PSE Information Technology (IT)
department will be developing 13 different types of list edit queries within 9 existing databases.
To provide this information a Senior Applications Analyst has been assigned to assist with the
development and implementation of this phase of the project as well as additional support from
numerous departments. Additional pipeline data for use in the risk assessment is being gathered
utilizing historical PSE construction standards, material purchase specifications, United States
Department of Agriculture (USDA) soil maps, and county population information. Whete data
for the model is missing or unknown the most conservative data values are used.

PSE has conducted a pilot risk assessment using data gathered on wrapped steel services from a
single operations map in the City of Bellevue in order to tune the risk assessment model and
validate the models effectiveness at ranking wrapped steel services according to risk. This pilot
has been completed and the risk model was further tuned as a result. There are 2,700 wrapped
steel services installed prior to 1972 within the boundaries of this map. The risk results from the
pilot operations map will now result in follow-up field action to assess the effectiveness of the
proposed dectsion criteria. PSE is planning on conducting electrical surveys and leak surveys on
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approximately 150 services identified in the pilot. Upon completion of this field action PSE may
revise the decision criteria as appropriate.

On December 20, 2005 and March 20, 2006 PSE briefed WUTC Pipeline Safety Staff on the
program development and progress to date. In addition on March 14, 2006 PSE briefed WUTC
Pipeline Safety Staff on the risk model development to date. At these times PSE also recetved
feedback from Staft on our approach. Based on this input we have continued to develop the risk
model and decision criteria outlining follow-up mitigation action as appropriate.

This report offers the program plan and project update for PSE’s Wrapped Steel Service
Assessment Program (WSSAP). The following sections of this report are fully developed and
implemented as of May 2006:

Section 1. Scope

Section 2.1. Identification of Threats

Section 2.2. Risk Model Development

Section 2.3. Identification of Pre-1972 Services and Data Gathering (portions complete —
see section for specific details)

Section 2.4. Analysis of Risk Results for Trends and Areas of Concern (portions
complete — see section for specific details)

Section 3. Schedule

Additional sections are expected to be fully developed and implemented by the next progress
report to be delivered in August 2006, The remaining sections will be completed and fully
implemented by September 30, 2006,
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1. Scope

As required by the 2005 Spirittidge Settlement Agreement with the Washington Utilities and
Transportation Commission (WUTC), PSE is conducting & risk assessment and performing
appropriate mitigation of wrapped steel service lines that were without cathodic protection for 5
or mote years. PSE has simplified this criterion to mean any wrapped steel service that was -
instatled prior to 1972 (in late 1971 the federal pipeline safety rule was implemented requiring
that all wrapped steel pipe be cathodically protected).

The intent of this program is to conduct a detailed risk assessment to prioritize for further
evaluation all wrapped steel services installed prior to 1972 based on the predicted condition of
the service and depending on the predicted condition, perform any necessary follow-up action
such as electrical surveys or service replacements, The overall objectives of the risk model are as
follows:
¢  Fulfill obligations under the Spiritridge Settlement Agreement
¢ Create usetul overall risk assessment system (to support risk management and resource
allocation)
s Create processes and begin to move toward data-centric risk-based integrity management
systems

At this time it is estimated that there are approximately 90,000 active wrapped steel services
installed prior to 1972, according to initial research efforts by PSE. PSE presently performs a 3- .
year leak survey on each wrapped steel service. These services should be cathodically protected
and monitoring is either on a 9-year cycle for each separaiely protected service, or monitored
annually as part of a CP system if electrically continuous with one. This program may identify
services that are considered isolated facilities not under cathodic protection. These services will
be given a higher priority for follow-up action.

2. Program Pian

The proposed approach for assessing the condition of PSE's wrapped steel services aligns with
the integrity management programn: that was developed for PSE’s transmission pipelines in 2004,
The proposed approach will be conducted on a prioritized basis beginning with those services
believed to represent a higher level of risk, see Section 2.3 for additional detail on prioritization
methodologies. In summary, this proposed approach relies on a variety of information
(measurable, subjective, and anecdotal) to identify services that may constitute an area of concern
for PSE.

2.1. Identification of Threats

Failure likelihood, as it relates to pipeline integrity, is the relative measure of the likelihood
of the pipeline failing as a result of a design or operating condition (threat). For the purposes
of evaluating the susceptibility of pipelines to failure relative to one another, a probability of
failure algorithm will be used categorize and classify appropriate distribution pipeline threats.
ASME/ANSI B31.8S, Maraging System Integrity of Gas Pipelines, classifies threats to
pipelines in terms of “Time Dependant”, “Stable” and “Time Independent” categories.

Time Dependant threats include:

1. External Corrosion;

2. Internal Corrosion; and,

3. Stress Corrosion Cracking {(SCC);
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Stable threats include:

4. Manofacturing Defects;

5. Welding/Fabrication Related; and,
6. Equipment Failure;

Time Independent threats include:

7. Third Party Damage;

8. Incorrect Operations; and,

9. Weather and Outside Force (Geotechnical}

PSE analyzed all of the above threat categories as they pertain to the PSE distribution system,
and as a result of this exercise, the following threats were classified as being potentially
viable, and therefore will be addressed in the risk model described in Section 2.2 of this
document.

s FExternal Corrosion

¢ Internal Corrosion

¢ Third Party Damage

s Incorrect Operations

s Weather/Outside Force (Geotechnical)

The remaining threats were not considered viable to PSE’s distribution system or the scope of
this project as explained below:
e Stress Corrosion Cracking {SCC) - industry research includes data indicating that
certain conditions must be present in order for SCC to be a viable threat to a pipeline.
An analysis of these required conditions indicates that SCC is not a viable threat to
PSE’s distribution pipe. The conditions required are as follows:
o Age of pipe (>10 years old);
o Operating siress level (>45% SMYS);
o Operating Temperature (>100 degrees F);
© Proximity to Compressor Stations (highest incidences within 20 miles of
compressor stations, although significant SCC has been found further
downstream of compressor stations);
Coating Type (all coating types other than FBE),
o Environment (seasonally wet/dry or poorly drained conditions in shiclding
coating systems, and dry, high resistivity soils in non-shielding coatings; and,
o Susceptible Seam types (e.g., low frequency electric resistance welded
(ERW) pipe seams)

Q

e Manufacturing Defects — the primary manufacturing defect related threats on natural
gas pipelines are hard spots and seam defects. The susceptibility to hard spots and
seam defects is confined to a limited subset of pipe manufacturers, eras and method
of manufacture. In addition, higher operating stress levels have greater potential for
hard spot and seam failure, and industry experience has demonstrated that stress
levels below 60% SMYS are below the levels which are required to precipitate hard
spot or seam failures. Indusiry experience also indicates that pipe that is tested at
values of at least 1.25 times the maximum operating pressure is sufficient to prevent
operational failures due to seam defects. Though PSE may have installed pipe in the
susceptible era and manufactured by companies that are known to be susceptible to
manufacturing defects, due to the low stress level and PSE’s historical testing
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standards it was determined that manufacturing defects are oot a viable threat to
PSE’s distribution pipe.

*  Welding/Fabrication Related — the data needed to support the threat of welding and
fabrication of services is not being gathered during the initial phase of this program.
In future phases of this program and as new programs within PSE are implemented
this data (obtained from D-4 cards) may be incorporated into this risk analysis.

s  Equipment failure — the data needed to support the threat of equipment failure as 1t
relates to services is not being gathered during the initial phase of this program. In
future phases of this program and as new programs within PSE are implemented this
data (obtained from D-4 cards) may be incorporated into this risk analysis.

In the future as Distribution Integrity Management develops, the applicable threats listed
above may be incorporated into this risk analysis.

2.2. Risk Model DBevelopment

The final cutcome from the risk assessment approach will be a relative prioritization of the
threats that contribute to the highest risk in PSE’s distribution system with respect to wrapped
steel services installed prior to 1972,

2.2.1. Risk Assessmeunt Scope

This risk assessment shows the relative risks to the public created by service pipelines
during their operation. The focus is on abnormal situations, specifically the unintentional
releascs of natural gas. Risks from normal operations or potential construction risks
associated with new pipeline installations are not considered.

1. The risk model recognizes time dependent failure modes of corrosion. The model
also recognizes more random failure modes of third party strikes, human error
(incorrect operations), and geohazards.

2. Random failure modes are assumed to either cause immediate failure or create a
defect that leads to a time-dependent failure mechanism.

3. Time-dependent failure mechanisms of corrosion and fatigue are measured in mils-
per-year (mpy) pipe wall metal loss. This mpy is nsed to determine the time to fail
(TTF) with the assumption that failure occurs just below the wall thickness required
for maximum internal pressure.

4. Integrity verification re-sets the clock at the measured wall thickness. Mpy is then
applied to the new measured wall thickness to determine again when failure
theoretically occurs.

5. A previous incident impacts the degree of belief about future failure potential in
proportion to its relevance as a predictor. Historical incident information, properly
adjusted for relevance, is used to tune or calibrate the model’s probability of failure
estimates when absolute estimates of risk are needed.

6. Increased uncertainty is treated the same as increased rigk. This is conservative,
ensures modet credibility, and shows the value of acquiring information.

2.2.2. Risk Assessment Model

Risk can be defined as the probability of likelihood of failure of a pipeline segment and
the consequences of such failure. Tt can therefore be expressed in terms of the product of
failure likelihood (PoF) and consequences (CoF).
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Risk = PoF x CoF

Each piece of information used in the risk assessment will fall into one of the following
three categories:

1. Exposure = likelihood of force or mechanism reaching the pipe when no mitigation
applied

2. Mitigation = keeping the force or mechanism off the pipe

3. Resistance = ability to resist a force or mechanism applied to the pipe

Probability of Failure (PoF)

This model is designed to encompass virtually all conceivable failure rates. It is then
calibrated using historical incident rates, tempered by knowledge of changing conditions.
This results in current failure probabilities that match the judgment and intuition of those
most knowledgeable about the pipelines, in addition to recent failure experience.

Probabilities are combined to give an pverall failure probability for the segment. PoF
values are combined using the widely accepted premise in probability theory that the
“chance of one or more failures by any cause” is equal to 1 minus “the chance of
surviving cause A” times “the chance of surviving cause B” times ... etc. Therefore this
mode! fonctions as follows:

POF oyerann = 1-[(]-POFt|,dmy) X (l-POFﬁw.dep) X (l-POFimps) X (l'POFgeohmld)- . .]

Probability of failure (PoF) for time independent threats is calculated differently than for
time dependent threats. :

POF jime.-indep = [Unmiitigated event frequency] / 10ltreet redution]

Where:
[threat reduction] = f (mitigation, resistance)

POF time-aep = (TTF)

Where:
TTF  =“time to failure”
= 1/ [(available pipe wall} - (wall loss rate) x (1 — mitigation)]

And then:
PoF =ﬂPOF time-indeps PoF h'me-dep)

Time-dependent mechanisms of corrosion and fatigue are expressed as metal degradation
rates, mils-per-year (mpy) of pipe wall loss (1 mil = 1/1000" of an inch). Theoretically,
this rate applies to every square centimeter of a pipe segment — the degradation could be
occurring everywhere simultancously. The probability of failure (PoF) calculation
estimates the time to failure, measured in years since the last integrity venfication, by
using the estimated metal loss rate and the theoretical pipe wall thickness and strength, A
TTF estimate is an intermediate calculation in this estimate. TTF and converting a TTF
estimale to a year one PoF are discussed in Appendix B. The relationship used in the
current PoF estimates is:
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PoF = 1- EXP(-1/TTF)

For time-independent failure mechanisms such as third party damage, weather, human
error, and earth movement events, the process is a bit simpler. Constant failure rate or
random failure rate events are assessed with a simple ‘frequency of occurrence’ analysis.
The estimated frequency of oceurrence of ¢ach time-independent failure mechanism can
be directly related to a failure probability and then combined with the failure probabilities
from the time-dependent mechanisms. As a matter of fact, the frequency values and
probability values are numericatly the same at the low levels that should be seen in most
pipehines. For example, a failure frequency of once per 1000 mile-years for third party
damage is approximately a 0.001 or 0.1% probability of failure per mile year.

These modeling protocols are valid for all pipe materials. [nitial risk assessments will
focus on wrapped steel services per the scope of this program. Future assessments may
be expanded to cover additional materials.

Consequence of Failure {CoF)
Potential consequences from a pipeline leak or rupture include loss of product, property

damage, environmental damages, human injuries and fatalities, service interruption costs,
legal costs, regulatory costs, and others. The focus of this assessment is on consequences
to public safety and property primarily and service interruptions secondarily. In the
current assessment, potential consequences are expressed in relative terms only.

Hazards associated with the subject pipelines are primarily thermal effects—buming
natural gas that has escaped from a leaking or ruptured pipeline. Although most leaks
and ruptures from distribution systems do not ignite, in the uniikely instance of ignitien,
torch fires or flame jets are considered the more likely thermal events, with fireballs more
rare possibilities. A confined vapor cloud explosion is another possible scenario if
escaped gas accumulates and is subsequently ignited. This is a more remote possibility.

Assumptions driving the consequence assessment include:

»  Higher population density leads to higher consequences since more individuals
might be impacted. Associated with the higher population density are a higher
density of service lines and more opportunities for slow ieaks to accumulate in
confined spaces.

s More critical services are those that are classified as firm customers (not
interruptible)

The algorithms used by PSE that make up the risk model for probability of failure and
consequence are located in Appendix B.

2.2.3. Data to Support Risk Assessment

The data contained in Table 1 in Appendix A shall be assimilated into the risk assessment
model. Risk scores by plat and/or by service address only are anticipated for preliminary
risk assessments. Whenever data supports better resolution, smaller segments shall be
created.

The following variables are included in the risk model but, due to difficulties in data

acquisition and/or their current limited ability to discriminate differences across the
pipeline systems, they are not used in this first phase of this risk assessment:
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Signs and markers

Locating and marking processes
Patrol

Training systems

Pipe material

Manufacturing and construction flaws
Other geohazard information
Elevations

Liquid accumulaticn calculations

* & & & & & & & 3

In many cases, PSE performed preliminary calculations and screenings to establish values
of variables that were subsequently used in the risk calculations. For instance, PSE
personnel used historical references and other information to infer wail thicknesses and
coating types from dates of installation.

Each piece of information used in the assessment will fall into one of the following three
categories, as defined above

*» Exposure

* Mitigation

» Resistance

‘When importances ate judged or weightings assigned, these values come from studies
and expert opinion, or engineering judgment when study datz is unavailable.

A facilitated meeting with subject matter experts {SME’s) was the method used by PSE
to set the exposure values for time-independent threats, For time-dependent threats, the
mpy values for corrosion were set using published values and/or engineering analysis of
specific environmentat and metallurgical factors.

2.3. Identification of Pre-1972 Services and Data Gathering
2.3.1. Tdentified Areas of Higher Priority
The prioritization effort was implemented as a way of prioritizing PSE’s approach to the
program in that areas deemed as a higher priority will be reviewed and analyzed first,
recommended for follow-up action first, and budgeted and planned for 2head of lower
priority areas. ‘

Data related to system leakage, area soil types, Exposed Pipe Condition Reports
(EPCRs), and anccdotal information was gathered and used to prioritize a review of
system operation maps. The map prioritization was complete in mid February 2006. The
higher priority maps were those that had the most corrosion related leaks, evidence of
corrosion from EPCRs, and those thought to contain the highest concentration of pre-
1972 wrapped steel services. The second tier of priority included maps with the most
corrosive soils. The remaining maps were considered to be of equal but lower priority.

2.3.2. Data Gathering

The PSE Maps, Records and Technology (MRT) department initiated a comprehensive
review of PSE’s system maps in January 2006. The maps are reviewed based on the
priorities established above. As of May 2006 PSE has reviewed approximately 550,000
services (est. 650,000 total) and identified approximately 87,000 pre-1972 wrapped steel
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services (est. 90,000 total). The completion date for the map review and service
identification will be June 30, 2006.

In addition to the work being done by MRT, additional data gathering work includes:

o There are 36 data points (risk variables) for each service identified that are used
to populate the risk model. Existing databases were identified and evaluated for
content.

e The PSE Information Technology (IT} department will be developing 13
different types of list edit queries within 9 existing databases. A Senior
Applications Analyst has been assigned to assist with the development and
implementation of this phase of the project as well as additional support from
numerous departments. The implementation progress for these data bridges is on-
going and estimated to be complete by May 2006.

= Additional pipeline data for use in the risk assessment is being gathered utilizing
historical PSE construction standards, material purchase specifications, United
States Department of Agriculture (USDA) soil maps, and county population
information.

»  Where data for the model is missing or unknown the most conservative data
values are used.

2.4. Analysis of Risk Results for Trends and Areas of Concern
Data recorded from the system maps and various maintenance databases will be processed
into the risk analysis programmed into a SQL server database using the risk model described
in Section 2.2. The process and decision criteria to determine the appropriate follow-up
action based on the risk model results are located in Appendix C, Figure 1 and Table 1. This
criterion will be further developed and completed by July 31, 2006. The determination of
what constitutes higher versus lower risk wili be determined and integrated into the process
by July 31, 2006,

* The data will come from the highest priority areas first.

¢ The data will be imporied in the risk analysis software and the services will be ranked

in order of higher risk.
¢  This analysis is ongoing as long as Section 2.3 is being performed.

2.5, Recommendations for Follow-up Action
A review of the risk analysis data will be performed to make a determination as to the
signiftcance of the information as it relates to the possible condition of the subject services.
Using the decision ¢riteria described in Section 2.4 of this document, the following
recommendations for follow-up action may be made:
¢ Repair or replace service
¢ Conduct coating and cathodic protection surveys (more data needed for
determination)
s No follow-up action required
Increased or additional leak surveys
s  Some recommendations will be confirmed in the field to validate analysis
methodology
o If the service analysis warrants, some recommendations may be expanded to include
surrounding PSE facilities (i.e. mains)
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2.6. Budgeting and Planning of Follow-up Actions
PSE will develop the budget requirements and plan needed to carry out the follow-up actions.
The following steps will be accomplished when budgeting and planning for follow-up
actions:
s Develop refined cost estimates necessary to carry out work
e Review budget impacts for current budget year and beyond
* Develop a preliminary schedule for construction, leak surveys and electrical surveys
» Develop resource needs to carry out follow-up activities per the preliminary schedule

2.7, Performing Follow-up Actions
PSE personnel in addition to PSE Service Provider crews will work to carry out any
neccssary remediations and follow-up actions on the services. The following steps will be
accomplished when conducting follow-up action:
s Replace or repair service
o If the as-found condition does not match predictions, the analysis process
will be reviewed and modified as required.
»  Perform further testing
o Coating and cathodic protection surveys. (DCVG or ACVG in combination
with CIS).
o Services will be selected for direct examination or no further action required.
o If the as-found condition does not match predictions, the analysis process
will be reviewed and modified as required.
o Additional or increased leak surveys may be performed
s Tfthe condition of services in a certain area warrants it, PSE will consider performing
an inspection of surrounding facilities (i.e. mains).

2.8. Validation of Program Effectiveness
PSE personnel will perform various field actions to validate the risk results and decision
criteria described in Section 2.4. In addition, PSE may also analyze data as this program is
implemented to determine the effectiveness of the mitigative measures employed. These
actions may include any of the following:
s Electrical surveys on some services identified as not needing further action
e Potholing and examination of the condition of some services identified as not
needing further action
»  Analysis of leakage survey data to determine if the number of corrosion leaks on
steel services has decreased as a resuit of the implementation of this program
e Analysis of leakage repair data to determine if the number of excavation damages on
services has decreased
¢  Analysis of one call data to determine if number of locates for services has increased

3. Program Schedule
Additional detail on the program schedule can be found in Appendix D, Figure 1. The schedule
summary 18 as follows:
s The following actions will be completed before September 30, 2006:
o All pre-1972 wrapped steel services identified (plat review)
o All pre-1972 wrapped steel services and associated data points will assimilated into
the risk analysis software and ranked
o Follow-up recommendations made for all services requiring follow-up action
o Field vahidation of selected recommendations

12 Attachment SJR-1, page 12 0f 45



PSE Wrapped Steel Service Assessment Program (WSSAP) Report
Progress through May 2006

o Budgeting and planning for all services requiring follow-up action

= The following actions will be completed after September 30, 2006:
o Electrical surveys
¢ Repairs/replacements
o [Identification, analysis, recommendations, budgeting, and remediation for services
not identified as part of the initial plat review

4. Conclusions

This program as outlined in Sections 1-3 of this document have been implemented to ensure PSE
performs a detailed assessment on the condition of all wrapped steel services that were without
cathodic protection for 5 or more years. Furthermore, implementing this program as outlined will
ensure any services found requiring follow-up action are investigated and remediated as
necessary.
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Appendix B
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1. Measuring Exposure Level

The concept of measuring a threat as if there was absolutely no mitigation applied is a part of this
process and is probably a new idea to most. It requires a bit of imagination. For example, in the
case of third party damage in a rural area, one mnst envision the pipeline in an unmarked ROW
(actually indistinguishable as a ROW), with no one-call system, no public education, and buried
with only a few millimeters of cover. Then, a ‘hit rate’ is estimated—how often would such a pipe
be struck by nearby utility work, homeowner activity, new construction, agricuitural equipment,
ete.?

This exercise is actually very illuminating in that it forces one to recognize the inherent threat
exposure without the often taken-for-granted role of mitigation. A facilitated meeting with
historical data and SME’s is the recommended method of finalizing most exposure values for time-
independent threats.

A brief discussion of some assigned exposure rates for the current risk assessment follow:

Third party damage rate: total incidences per plat range from 0 to 2. A base hit rate of 1.0 is
assumed. This implies that, in an unmitigated environment, each service per plat would be
damaged by a third party once every year, This value is multiplied by (historical hit rate of the
corresponding plat) + . The resulting range of exposures is 1 to 3 *hits’ per year.

Soil movement potential {yes/no): all rated “no’ in this op map, so no distinction among
services. In the current assessment, the accumulation of all gectechnical threats are assigned 4
default value of 0.0001 failures per year for each service. This suggests one annual failure for
each 10,000 services and is very conservative since actual failure rates are much lower.

For time-dependent threats, mpy values for corrosion and cracking are used. These can be set
using published values and/or engineering analysis of specific environmenial and metallurgical
factors. An unmitigated threat level is first measured—the aggressiveness of soil cormrosion,
atmospheric corrosion, crack growth rate under assumed loadings, etc. Then all mitigation
measures are independently considered.

Assumptions i i ent of Exposure Levels

. All services have some atmospheric exposure

2. Human error potential not yet included in model
3. Geotechnical exposure is currently default

2. Measuring Mitigation

Each mitigation measure is assigned a maximum effectiveness, indicating that factor’s ahility to
independently reduce the exposure that would otherwise occur. The maximum effectiveness levels
are judged by envisioning the mitigation being ‘performed’ as well as can be envisioned. For
example, the model reflect the belief that “depth of cover”, when done as well as can be envisioned,
can independently remove almost all threat of third party damage. It is a variable that can
theoretically mitigate 99% of the third party damage exposure. If buried decp enough, there is very
little chance of third party damage, regardless of any other mitigative actions taken. “Public
Education” on the other hand, is recognized as an important mitigation measure but the model
reflects the belief that, independently, it cannot be as cffective as depth of cover in preventing third
party damages. Some currently assigned mitigation effectiveness values are shown in Table 1.
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Table 1: Mitigation Effectiveness Values

Mitigation o Mazx Mitigation
Measure Description of Best Case Benefit
Depth of cover 30" or more of earth or equivalent pavement 99%
easily and readily identified as buried utility location;
Sipns/markers visible from any possible dig site; redundancy in case of 50%
lost markers
Public Education | Extremely robust program involving many media 20%
Line Locate Strict and conservative procedures; cxtensive training, 0%
redundancy
One-call The most ef_’fechve system: mantllated and enforced by 85%
law; exceptionally well communicated, etc.
Patrol 24/7 surveillance 90%
Cathodic . S . o
Protection Complete coverage with certainty; verified continuously 99%
Coating Perfect barrier from electrolyte 90%

In the case of time-independent failure mechanisms, the percentage implies the proportion of
exposures that do not reach the pipe because of the mitigation. To capture the reality of orders of
magnitude spans in failure probability, the mitigation percentage is applied to a logarithmic span.

In the case of time-dependent mechanisms, the percentage is applied to the modeled metal loss rate,
mpy.

Assessment Rules: Corrosion
Cathodic Protection (CP) (Scoring Tables E-3, E-7, E-8, E-8a)
If active leak, then CP = 0% effective (until root cause analysis)
If EPCR pitting, then CP = 0% effective (until root cause analysis)
If IND/SVC, then CP effectiveness reduced by 50%.
If service is off of STW main and not IND/SVC, then CP effectiveness-is determined by
scoring the CP system that the service is electrically continuons with in accordance with the
scoring method in Tables E-7, E-8, and E-8a. These scores are then added together to
achieve a CP effectiveness score ranging from 0 to 10 points for each service.
» Ifservice off ST, PE or CI which are not INDYSVC are assumed to have no CP then CP =
0% effectiveness
Coating (Scoring Tables E-2, E-4, E-6, E-10)
» Ifactive leak, then coating effectiveness = 0% (until root cause analysis)
¢ IfEPCR pitting, then coating = (% effective (until root cause analysis)
o If EPCR evaluation done, use table E-10a where BON = 95% effective coating
» Otherwise, use date to infer coating type to infer condition (Scoring Table E-2) for soil
exposures
e Use date to infer protocol and effectiveness of atnospheric corrosion prevention (Scoring
Table E-4)

EPCR information is a key part of the current assessment. Since there are apparent inconsistencies
in data gathering on EPCR’s, several checks are performed to ensure conservative interpretations
arc made. If any pit depth was noted or any pit frequency was noted, then CP and coating were
both assessed at 0%, even when coating was noted as ‘bonded’.
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A higher incidence rate (per plat range of 0 to 14) of corrosion leak repairs reduces mitigation
effectiveness by up to 20% in proportion to plat leak count.

Cover: business districts are assumed to have ‘wall-to-wall’ pavement. Pavement is modeled as
having the same benefit as an additional 12" of cover. If under ‘wall-to-wall’ pavement service is
assumed to be mostly in ROW where depth of cover is 18”. Pending depth of cover information (o
be extracted from EPCR’s), a default of 12” is used. Therefore, possible cover values under the
current protocols are either 12” or 30”.

Other mitigation measures against third party damage are used in the assessment as described
below:

Signs/markers: this variable is not yet used, might be appropriate only for rural areas mains
and transmissions. 0% benefit assigned in current assessment.

Public education: defaulted to 20% of best possible program.

Locating and marking protogols: defaulted to 20% of best possible program.

One-call effectiveness: defaulted to 20% of best possible program.

Patrol: might be appropriate only for rural areas with mains and transmissions: possible credit
for informal observations; defaulted to 10% of best possible program.

No mitigations included yet for geotechnical issues.

Assumptions Underlying Mitigation Measure Assessments

1. Active leaks or previous damage indicate conditions conducive to corroston and breakdown of
corrosion control mechanisms. Even though usually very localized, this will be evidence of
failed mitigation until root cause analysis and appropriate follow-up actions prove otherwise,

2. All active leaks and pitting are on buried portions—no atmospheric damages.

3. High repair rate suggests more aggressive corrosivity and/or wezkened mitigation systems,
until a root cause analysis removes this penalty.

4. EPCR inspection of onc point on service reflects conditions on entire service

5. Ignore apparent inconsistencies when, in EPCR, pitting or surface rust noted, but coating
shown as ‘bonded’ (bonded is otherwise interpreted to mean ‘good condition’).

6. Maximur benefits have not yet been verified by PSE SME’s and should be considered
preliminary only.

7. Default values assigned are preliminary and not yet verified by PSE SME’s.

3. Messuring Resistance
Resistance, as previously defined, is measured according to the rales discussed here.

s  When a service has multiple diameters, the largest diameter with the thinnest wall is used.
Wall thicknesses are inferred from date of construction and service diameter (Scoring Table
E-13)

* Drt is the ratic of diameter to wall thickness and is a rough measure of the structural
strength of the pipe as a beam—its ability to withstand external forges. A simple
proportional relationship is used to show up to a 20% benefit.

s (asing: no casing locations are currently identified. Once input into the model, these
locations will show greatly increased external force resistance. They will also show
increased chance of ineffective CP, in the assessment of corrosion potential,
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» Stress level: lower stress levels suggest more resistance to external forces, currently
modeted to 2 maximum benefit of 20% when stress is very low, as is the case for service
lines.

e For external loadings, a wall thickness of 3.3” or more warrants an 80% resistance to
external resistance and 0.1 or less warrants no resistance. Values in between are
proportional.

« For available wall to resist time-dependent mechanisms, Final wall thickness estimate is
based on:

If active leak, then wall = 0
Otherwise, larger of

+  wall required for NOP (minimum of 0.01™),

¢ wall at last pressure test minus wall loss since;

e wall at last inspection minus wall loss since.
minus the metal potentially lost before CP was applicd (conservatively assumed to be
1972). This value is based on soil corrosivity and coating effectiveness (bare pipe has
no mitigation).

Wall thickness potentially lost since last integrity verification (pressure test or robust inspection) is
based on soil corrosivity and mitigation applied (CP and, in most cases, coating also). There are
currently no integrity verifications applied to these services after their installation, so metal loss is
based on time since installation,

The minimum of 0.01” for wall thickness estimate based on NOP is thought to be a reasonable
minimum, even though strict application of the Barlow stress formula indicates that wall thickness
could be less than 1 mil (0.001%) for small diameter, low pressure pipe. While theoretically, less
than 1 mil of wall could remain, it is thought that assuming 10 mils actually remain is still
conservative and better reflects more probable conditions.

Adjustment Factor based on possible strength-limiting manufacturing and construction issues,
conservatively assumes the following limitations:

Table 2: Adjustment Factors

Issue Factor
wrinkle bend 0.98
miter joint 0.93
injurious lamination 0.98
stress concentrator 095
seam 0.98
joint type 0.98

Since all could theoretically be present, overall adjustment factor is the product of all together for a
value of 0.86. This means that only 86% of the previously-estimated available wall thickness is
carried forward to the TTF calculation.

Assumptions Underlying Resistance Estimates
1. Soil corrosion and atmospheric corrosion are not additive at any location

2. No anomalies present at installation (but conservatively assume weaknesses—see adjustment
factor).
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3. Default values assigned are preliminary and not yet verified by PSE SME’s.

4. Measuring Relative Consequences
Potential cansequences from a service failure are estimated on a relative basis, based on two
variables:
« Criticality of supply (yes or no, based on volume usage, assigned a value of 1 or 2)
« Population density (Scoring Table E-15)
s CoF = [criticality of supply] x [pop] and ranges from 1 to 22.
This is a large span, suggesting that real consequences can vary widely.

5. Conservatism _
This analysis intentionally contains many layers of conservatism. This is done to encourage data
collection and to protect the model’s credibility. Sources of conservatism include:
» Assuming largest diameter, thinnest wall
Using historical incidence rates without adjusting for relevance
Assuming observed poor conditions still exist, although permanent repairs were the norm.
Using very aggressive corrosion rates
Assuming no mitigation benefit for entire service when evidence shows only a single
location has reduced mitigation (active leak, previous repair).
*  Assuming poor performance of older coatings and coatings of a certain type, even though,
in the vast majority of cases, most coatings continue to perform very well.
e Large range of potential consequences, even though potential for larger conseguence events
13 extremely small. '
* Assuming weaknesses in pipe strength
Choice of relationship in predicting PoF from TTF

Less conservative assumptions are sometimes needed for practical reasons. For instance, a defect
as much as 95% through a pipe wall could exist and not be leaking under normal internal pressures.
It would be counter-productive to assume that such rare defects exist everywhere, even though such
as assumption would be very conservative. Rather, the wall thickness implied by a Barlow stress
calculation is used as the primary means to estimate the probable—and still conservative—wall
thickness when no other confirmatory integrity information is available.

6. Specific Variables and Algorithms

Table 3: Calculated values from risk assessment model

Category Variable Calculation Notes
- Overall risk value; can be
= % H
Summary Risk PoF*CoF monetized units
Summary | PoF =1-(1-TTF-PoF)*(1-ThdPty)*(1-Geotech) OR gate to combine mdividual
Summary | CoF =IF{[critical sve]="yes",2,1Y*(11-[pop])
Summary | TTF-PoF See below
Summary | Geotech 0.0001 default
Summary | ThdPty See below
TTF psig 60 Fetch from database; Fixed
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Category Variable Calculation Notes
Convert text scries into a
TTF dia =IF(diameter=34,0.75,IF(diameter=12,0.5,IF(diameter | numerical diameter; note default
=114,1.25 JF(diameter=>58,0.64,1)))) is 1 when multiple diameters
listed
TTF wall =wall thickness Fetch data from database
TTF wall - man tol =wall*(.92 Not currently used
Specificd min vield stress;; Fetch
TTF SMYS 35000 from database
TTF test press 90 Fetch from database; fixed
TTF test date =test date Installation daic
%SMYS press | _ .
TTF test =[test press]*dia/(2*wall*SMYS) Barlow formula
TTF min wall def | =wall-(wall*(1-%SMYS/1.1)) Wall after max defect depth; not
currently used
TTF date =[insp date] Date of last inspection
- nom deoth =IF(ISBLANK([EPCR pit
TTF %) P depth]),0,VLOOKUP(JEPCR pit depth],[table E-11  { From EPCR reports
value],2 FALSE))
TTF min wall =[F(date=0,0,wall*(1-fanomaly depth %]) Wall after pit depth subtracted
— : ey - :
TTE ext corr atm VL(_)OKUP([atm type],[table E-3],2, FALSE)*(1 Estuna!te of atmospheric
[coating atm]) COrrOsion
TTF ext corr soil =IF([soil corrosivity score],[table E-1])*(1-[mit (soil)) | Estimate of soil corrosion
TTF int corr =IF([int corr LP]="yes",[1 mpy],[1 mpy}/5) Estimate of internal corrosion
TTF cracking 0.1 Default
=IF([coating type score]=0,1,[coating type . . .
TTF mpy (after coat | oo, re1j10)¥TF([soil corrosivity score]=0,[10.7 mpy], | Corrosion rate if only coating, no
mit) CP
(6.6 mpy]) _
TTF years of no CP | =IF(DATE>1972,0,(1072-DATE)) Ao all lines have CPas of
TTF mils Tost —(years of no CP]*[mpy afier coat mit] E’Illls lost prior to application of
=IF([PSIG]*[DIA}(2*[SMYS])<0.01,0.01,[PSIG]*[D . .
TTF NOP wall TAJ(2*{SMYS]) Min wall estimate based on NOP
=[min wall]-[mils lost]}/1000-(2006-MAX(1972 ftest
TTF press test datel]))*(MAX{[ext corr soil]*(1-fmit Est wall based on last press test
minus mils lost | s0ill])/1000,[ext corr atmn]*{1-[mit atm])/1000)+([int and mils lost since
com]Hcracking])/1000)
. =IF{date=0,0,[min wall)-[mils lostl}/1000-(2006- . .
TTF :Efl}; hinus MAX(1972,date))* SUM{[ext corr soil]:[cracking]:[int Ej&ﬁﬁﬁfgﬁ el‘“’t mmspection
corr]y*{(1-[mit 50il])/1000)
_ . et If not leaking, then use maximum
TTF final est wall —I_F([actl_ve Ieak]—"No.,MAX.([NOP_ wall] [press test of inferred wall thickness
minus mils last wall],[insp minus mils lost wall]},0) .
estimates
. =[wrinkle bend]*[miter joint]*[lamination]*[stress
TIF wall_adj concen]*{seam]*[joint type]
. =([final est wall}-[min wall at non-leaking
TTF wall_avail NOPY)*[wall adj]
TTF TTF =[wall_avail]*1000/SUM{[ext cort

s0il]:[cracking]:[int corr])
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Category Variable Calculation Notes
Conservative relationship
TTF Pok_time =[F(TTF<=0,0.999,1-EXP(-1/TTF})) between TTF and year-one-PoF is
assumed '
min wall at e ..
TTF non-leaking I:I[(I‘)nlf]l wall for NOP (Barlow)]-[max def surviving at
NOP
min wall for - * "
TTF NOP (Barlow) [PSIG*[DIA)(2*[SMYS])
max defect {Temi N o
TTF depth surviving 1\{(([)1;;1;/ ;Jvagl for NOP]*(1-[max % SMYS at
at NOF )
max % SMYS
TTF At N O;‘ =[PSIG1/(2*P18)*[DIA}/[SMYS]
TIF wrinkle bend 0.93 Default
TTF miter joint 0.98 Default
TTF [ryurious 0.98 Defaull
lamination
TTF stress 0.95 Default
concentrator
TTF seam 093 Defauit
TTF joint type 0.93 Default
TTF mit (soil) =[assessed mit (soil)}*[adj to mit from repair hist]
adj to mit from | _ . * 0.2 i3 max “penalty’ for previous
TTF repair hist 1-([repaired corr leak count by plat]/14)*0.2 repair history
agsessed mit —1.1 . .
TTF (soil) =1-(1-[coating soil])*(1-CP)
TTF coating soil See ‘assessment rules for corrosion’ in previous text
paragraphs
TTF CP See ‘assessment rules for corrosion’ in previous text
paragraphs
. =[F(ISNUMBER({|svc year date]),lF([svc year
TT¥ coatingatm | 4. 1<1966,4/10,7/10).0)
10/10E-5 establishes scale range
= - -S8YE
Thd Pty PoF 10"((LOG(exposure)-LOG(10/10E-5)*([threat red)})) of exposure
Thd Pty i}:g) sure (hit =[thd pty hit rate for plat] + 1
Thd Pty threat red =1-(1-mitigation)*{]-resistance)
=1-{1-[ny - *11- 1 1
Thd Pty resistance 1-(1-{pipe_wall_nom[y*(1-[DAD*(1-casing)*(1 OR gate all resistance variables
[stress Yornax])
Thd Pty pipe_wall nom | =(1-(0.3-[nom wall})/(0.3-0.1)*80%
=(1-(IF([D/t-data]>=100,0,IF([D/t-data]<=25, ([ D/t-
d ( B
ThdPy | Dk data]-25)/75))))*20%
Thd Pty casing =casing-data*100% No casing info avail
Thd Pty stress % max =(1-[stress-data])*20%
pipe_wall_nom | _
Thd Pty ~data wall nom
Thd Pty Di/t-data =dia/[nom wall]
Thd Pty Casing-data 0
Thd Pty Stress-data =[%SMYS]
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Category Variable Calculation Notes
=]-{1- *0]- - Br]. LIS
Thd Pty | mitigation ec:])(j (fﬁ‘;ﬁ;&;{ﬁgﬂ?f_g::r‘;ate) (I-{pub OR gate all mitigation variables
Thd Pty patrol [assessed value]*[max benefit of mitipation]
Thd Pty one-call [assessed value]*[max benefit of mitigation]
Thd Pty locate [assessed value]*[max benefit of mitipation]
Thd Pty pub ed [assessed value]*[max benefit of mitigation]
Thd Pty signs/markers | [assessed value}*[max benefit of mitigation]
Thd Pty cover =IF{[cover-data]<=6,0,IF([cover- Set benefit based on scale
data]>80,0.99.0.99*([cover-data]){80-6))) parameters and data
Thd Pty patrol 0.1 Default
Thd Pty one-call 0.2 Defanlt
Thd Pty locate 0.2 Default
Thd Pty pub ed 0.2 Default
Thd Pty signs/markers 0 Drefault
Thd Pty Cover-data =IF{[cover atiribute hard surface]="Yes", 30, 12)
7. Scoring Protocols
Threat Variables
Scoring Table E-1: Soil Corrosivity
Corrosivity
Codes: Score Soil Resistivity MPY (mils per year)
Not Corrosive 3 >20,000 Ohm.cm 1
Slightly Corrosive 2 10,000 - 20,000 Ohm.cm 3
Moderately
Corrosive 1 3,000 - 10,000 Ohm.cm 10
Very Corrosive 0 < 3,000 Ohm.¢cm 16
Scoring Table E-2: Mainline Coating Type
Coating Type Score
Bare 0
Unknown 0
Thermally-msulated without Pimary Coating 0
Single-wrap PE Tape (line travel) 4
Asphalt {cold applied) 4
Double-wrap PE Tape Coatings (ling travel) 5
Wax Coatings 6
Cold-applied PE tape with primer 6
Coal Tar Enamel (hot applied) 7
Liquid Polyurethane/Moisture cured liquid urethane Coatings 7
Hot Applied Tape {e.g. Tapecoat 20) 7
Cold- applied self priming PE tape 7
Extruded Polyethylene (e.g. Yellow Jacket) 8
Thermally-applied PE Powder 8
Thermally-applied metallic coatings (85% Zn/15% Al) 9
FBE 9
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Liquid epoxy coating 0

Thermally-insulated with Primary Coating 9

Three-Layer Polyurethane Coatings 10
Scoring Table E-3. Atmospheric Type

Atmospheric Type Score mpy

Chemical & Marine 0 10

Chemicai & high humidity 0.5 8

Marine, swamp, coastal 0.8 6

High humidity and high

temperature 1.2 5

Chemical and low humidity 1.6 3

Low humidity and low

temyperature 2 1

No exposures 2 0.1

1. Atmospheric type: Reference Pipeline Risk Management Manual - Third Edition - W. Kent
Muhlbauer

Scoring Table E-4: Atmospheric Coating Scoring

Installation year Score
TUnknown Q
1956 - 1965 4
1966 - 1972 7

1. Ref Steel service history coating specifications

2. Measure of performance and reliability of wrap;’coatmg used to prevent corrosion at air/soil
interfaces.

3. Date of installation and SME experience used as surrogate for probable effectiveness in corrosion
prevention/reduction.

Scoring Table E-5: CP System Performance by Gas Plat Map
CP System Performance by
Gas Plat Map (0-10)
Good Performance: § - 10
Fair Performance: §- 7
Poor Performance: 0 - 4

1. CP System Scoring: Sec CP scoring legend. Scored all the systems within a plat and used the lowest

(worst) score.

Scoring Table E-6: Field Joint/Fitting Coating Type
Coating Type Score
Bare or Unknown

Thermally-insulated without Primary Coating
Single-wrap PE Tape

Asphalt {cold applied)

Double-wrap PE Tape Coatings

Cold-applied Liguid Mastic

Wax Coatings

Cold-applied PE tape with primer

Coal Tar Enamel (hot applied)

~dfalenion i b RO O

30 Attachment SJR-1, page 30 of 45



Appendix B
Risk Assessment Model

Liqud Polyurethane Coatings

| Hot Applied Tape (e.g, Tapecoat 20}

Cold- applied sclf priming PE tape

Shrink Sleeves

Thermally-applied PE Powder

Liquid epoxy coating

Thermally-insulated with Primary Coating
Thermally-applied metallic coating
Field-applied FBE

No Oxide

Ll ] RY<RET] Rhel hle g b o e |

-
L=

Scoring Table E-7: CP Critical Bond Status
System Critically
Bond Tested: 20%

Variable Score
Yes 2
Mo ]

Scoring Table E-8: Average CP Level

Average System CP Level: 30%
Variable Score

> -950 3

> -850 & <-950 2

< -850 0

Scoring Table E-8a: Average CP System Remediation Time
Average CP System Remediation
Time: 50%

Variable Score
Mo Remediation
Required 5
<30 days to
remediate 3
> 30 & <90 days
to remediate 2
> than 90 days to
remediate 0

1. System scoring to be validated through SME discussions with Corrosion Technicians.

2. Scored all the systems within a plat and used the lowest (worst) score.

3. Scores for separately protected services (INDYSVC) are penalized: 0.5 X CPS score.

4. All services off STW main and not IND/SVC are assumed to be protected by a CPS. All services off
ST, PE or CI which are not IND/SVC are assumed to have no CP.

Scoring Table E-9: Internal Corrosion
Internal Corrosion LP Yes/No
0 =LPsvc
1 = other than LP sve
1. Data from MRT main pressure field.
2, Low pressure services (LP) are assumed to be more susceptible (o internal corrosion.
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Exposed Pipe Condition Report Score

Scoring Table E-10: Coating Cendition Score

Coating

Descriptor Scaore

Bonded 10

Cracked 3

Not filled out or

"N/A" 6

Damaged 6

Misging or None 4
| Disbonded 1

1. The coating condition description score will be assigned on the basis of the information filled out in
the "Coating" ficld of the Exposed Pipe Condition Report.

Sooring Table E-10a: Coating Adhesion Score
B %
Abrev used effective
BON 0.95
DAM 0.1
pDIS 0

Scoring Table E-11: Pit Description Score

Pit Frequency No Isolated | Frequent | No
Descriptor => Pitting | Pits Pits Original
Surface
Pit Depth Left
Descriptor
(Vertical)

Mot filled out ot
"N/A"

Surface Rust
Shallow Pits
Deep Pits

0.3
0.1
0.3
0.5

NEEHE
W=l |
[ A% S IV
— D e | B2

Scoring Table B-12
Pit Assumed %
Description thru wall

DP 0.5

non-blank 0.3

5P 03

SR 0.1
1. Scoring Table E-11 was converted to the above table to support more absolute quantification of
available pipe wall. These values are used in the risk calculations for TTF.

Scoring Table E-13: Pipe Wall Thickness
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Year Service Sizes Wall Thickness
(inches) {inches)
3/4 0.113
0.133
11/4 0.14
1172 0.145
1936 0.154
0.216
0.237
0.25
1960 | Same'spec as 1956 | Same spec as 1956
1/2 0.109
3/4 0.113
0.133
1966 11/4 0.14
11/2 0.145
0.154
0.188
1971 Same spec as 1966 | Same spec as 1966
1/2 0.035
1/2 0.109
3/4 0.113
0.133
1972 11/4 0.14
11/2 0.145
0.154
0.188
Same spec as Same spec as
1977 1972 1972
Satne spec as Same spec as
1980 1972 1972
/2 0.109
3/4 0.113
0.133
1936 11/4 0.14
11/2 0.145
0.154
0.188

1. Addresses with multiple sizes used smallest diameter.

2. The ones identified as 5/8 (plastic) the services had unknown size of steel; defanlted to smallest size

pipe based on year.

Scoring Table E-14: Cover Attributes Hard Surface

Attribute

Score

In Business District
(wall to wall paving)

yes

not in Business
District

no

1. Data from Business District Leak Survey.
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Consequence Variables

Scoring Table E-15: Population Density
Factor Scare

LOW=Low
population density 10
High Occupancy
Structure 6 =
IDS=Identified Site 3
HOS-1DS=High
Occupancy
Identified Site 2
BD=Business
District 0

1. These values are subtracted from 11 since the model requires higher consequences to be higher

numerical values.

8. Discussion of Modeling Appreach

The following paragraphs discuss some of the features of the model used in this application.
Specifically, the features that are a departure from previous ranking or scoring approaches are
highlighted here.

Risk Triad

The basis for this model is an examination of cach failure mechanism (threat) in three parts for:
» Exposure (unmitigated),
» Mitipation effects, and
e Resistance to failure.

These three elements make up the Risk Triad, for ¢valuating probability of failure (PoF). They are
generally defined as follows:
e Exposure = likelihood of force or failure mechanism reaching the pipe when no mitigation
applied,
e Mitigation = actions that keep the force or failure mechanism off the pipe, and
e Resistance = the system’s ability to resist a force or failure mechanism applied to the pipe.

The evaluation of these three elements for each pipeline segment results in a PoF for that specific
segment.

An intermediate level, termed “Probability of Damage”—damage without immediate failure—also
emerges from this approach. Using the first two terms without the third—exposure and mitigation,
but not resistance—yields the probability of damage.

e Probability of Damage (PoD) = f(¢xposure, mitigation)

» Probability of Failure (PoF) = { (PoD, resistance)

This avoids a point of confusion sometimes seen in previous assessments. Some older models are
unclear as to whether they are assessing the likelihood of damage occurring or the likelihood of
failure—a subtle but important distinction since damage does not always result in failure.
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Calculation of both PoD and PoF values creates an opportunity to gain better understanding of their
respective risk contributions.

This three part assessment also helps with model validation and most importantly, with risk
management. Fully understanding the exposure level, independent of the mitigation and system’s
ability to resist the failure mechanism, puts the whole risk picture into clearer perspective. Then,
the role of mitigation and system vulberability are both known independently and also in regards to
how they interact with the exposure. Armed with these three aspects of risk, the manager is better
able to dircct resources more appropriately.

8. Model Features
Other characteristics of this model distinguish it from previous risk assessment approaches and
imclude the following.

Measurement Scales

Mathematical scales that simulate the logarithmic nature of risk levels are employed to fully
capture the orders-of-magnitude differences between “high” risk and “low” risk. The new scales
better capture reality and are more verifiable—to some extent, at least. Some exposures are
measured on a scale spanning several of orders of magnitude—"this section of pipeline could be
hit by excavation equipment 10 times a year, if not mitigated (annual hit rate = 10)” and “that
section of pipeline would realistically not be hit in 1000 years (0.001 annual hit rate).”

The new approach also means measuring individual mitigation measures on the basis of how
much exposure they can independently mitigate. For example, most would agree that “depth of
cover”, when done as well as can be envisioned, can independently remove almost all threat of
third party damage. As a risk model variable, it is theoretically perhaps a variable that can
mitigate 95-99% of the third party damage exposure. If buried deep enough, there is very little
chance of third party damage, regardless of any other mitigative actions taken. “Public
Education” on the other hand, is recognized as an important mitigation measure but most would
agree that, independently, it cannot be as effective as depth of cover in preventing third party
damages.

Improved valuation scales also means a more direct assessment of how many failures can be
avoided when the pipeline is more resistant or invulnerable to certain damages.

Variable Interactions

This model uses combinatorial math that captures both the influences of strong, single factors as
well as the cumulative effects of lesser factors. For instance, 3 mitigation measures that are being
done cach with an effectiveness of 20% should vield a combined mitigation effect of about 49%.
This would be equivalent o a combination of 3 measures rated as 40%, 10%, and 5% respectively,
as is shown later. In other cases, all aspects of a particular mitigation must simultaneously be in
etfect before any mitigation benefit is achieved. An example is high patrol frequency with low
effectiveness or a powerful ILI but with inadequate confirmatory investigations.

These examples illustrate the need for OR and AND “gates™ as ways fo more effectively combine
variables. Their use eliminates the need for “importance-weightings” seen in many older models.

The new approach also provides for improved modeling of interactions: for instance, if some of the
available pipe strength is used to resist a threat such as external force, less strength is available to
resist certain other threats.
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Meaningful Unitg
The new model supports direct production of absolute risk estimates. The model can be calibrated

to express risk results in consistent, absolute terms: some consequence per some length of pipe in
some time period such as “fatalities per mile year.” Of course, this does not mean that such
absolute terms must be used. They can easily be converted into relative nisk values when those
simpler (and perhaps less emotional) units are preferable. The important thing is that absolute
values are readily obtainable when needed.

10. Mathematics

Crders of Magnitude

As noted, logarithmic scales are used to better characterize the range of failure probabilities. This
is a departure from how most older scoring models approach risk quantification. It is a necessary
aspect to properly mirror real-world effects and express risk estimates in absolute terms.

Since logarithms are not a normal way of thinking for most, a more intuitive substitute is to speak
in terms of ordets of magnitude. An order of magnitude is synonymous with a factor of 10 or “10
times” or “10X.” Two orders of magnitude means 100X, and so forth, 50 an order of magnitude is
really the power to which ten is raised. This terminology serves the same purpose as logarithms for
the needs of this model. So, a range of values from 10E2 to 10E-6 (10? to 10°) represents 8 orders
of magnitude (also shown by: log{10E2) - log(10E-6) = 2-(-6) = 8). This PoF model measurcs
most mitigation effectiveness and resistance to failure in terms of simple percentages. The simple
percentages apply to the range of possibilities: the orders of magnitude. So, using an orders of
magnitude range of §, mitigation that is 40% effective is reducing a an exposure by 40% of 8 orders
of magnitude which has the effect of reducing PoF by 3.2 orders of magnitude. For example, if the
initial PoF was 0.1—the event was happening once every 10 years on average—it would be
reduced to 0.1/ 10¥*%*¥ = 0.1/ 102 = 6.3E-5. The mitigation has reduced the event frequency by
over 1000 times—only one in a thousand of the events that would otherwise have occurred will
occur under the influence of the mitigation,

Numbers for mitigated PoF will get very, very small whenever the starting point (unmitigated PoF)
is small: 1000 times better than a “1 in a million” starting point is very small; 1000 times better
than a “l in a 100 starting point is not so small. See also mitigation.

It might take some out of their comfort zone to begin working with numbers like this. If so, relative
scales are easily created to be surrogates for the complex numbers. However, having access to the
complex—and more correct—values at any time will add greatly to the risk model’s ability to
support a wide range of applications.

Creating a correct range of orders of magnitude for a model is part of the tyning or calibration
process.

AND gates OR gates
The probabilistic math used to combine variables to capture both the effects of single, large

contributors as well as the accumulation of lesser contributors is termed “OR” & “AND” “gates.™
Their use m pipeline risk assessment modeling represents a dramatic improvement over mast older
methods. This type of math better reflects reality since it uses probability theory of accumulating
impacts 1o

*  Avoid masking some influences;
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» Captures single, large impacts as well as accumulation of lesser effects;

¢ Shows diminishing returns;
s  Avoids the need to have pre-set, pre-balanced list of variables;
¢ Provides an easy way to add new variables; and
»  Avoids the need for re-balancing when new info arrives.
OR Gates

OR gates imply independent events that can be added. The OR function calculates the probability
that any of the input events will occur. If there are i input events each assigned with a probability
of occurrence, P;, then the probability that any of the i events occurring is:

P=1-[(1-P)} * (1-P3) * (1-P5) *...*(1-P)]

OR Gate Example:

To e¢stimate the probability of failure based on the individual probabilities of failure for stress
corrosion cracking (SCC), external corrosion {EC) and internal corrosion (IC), the following
formula can be used.

Priwe = OR[Pscc, Pec, Pic) = Pscc OR Pec OR Pic
= OR [1.05E-06, 7.99E-05, 3.08E-08]
= 1- [(1-1.05E-06)*(1-7.99-05)*(1-3.08E-08)]
= §.10E-05

The OR gate is also used for calculating the overall mitigation effectiveness from several
independent mitigation measures. This function captures the idea that probability (or mitigation
effectiveness) rises due to the effect of either a single facior with a high influence or the
accumulation of factors with lesser influences (or any combination).

Mitigation % =M, OR M, OR Ms.....
=1-[(1-M;) * {1-Mp) * (1-M3) *........ *(1-M))]
=1 - [(1-0.40) * (1-0.10) * (1-0.05)]
=499

or examining this from a different perspective,

Mitigation % = 1 — [remaining threat]
Where remaining threat = {(remnant from M;) AND (remnant from M,) AND (remmnant
from M;)] ...

AND Gates

AND gates imply “dependent™ measures that should be combined by multiplication. Any sub-
variable can alone have a dramatic influence. This is captured by multiplying all sub-variables
together. For instance, when all events in a series will happen and there is dependence among the
cvents, then the result is the product of all probabilities. In measuring mitigation, when all things
have to happen in concert in order 1o gage the mitigation benefit, this means a multiplication-——
therefore, an AND gate instead of OR gate. This implies a dependent relationship rather than the
independent relationship that is implied by the OR gate.

AND Gate Example:
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Here, the modeler is assessing a variable called “CP Effectiveness” (cathodic protection
effectiveness) where confidence in all sub-variables is necessary in order to be confident of the CP
Effectiveness—{good pipe-to-soil readings] AND [readings close to segment of interest] AND
[readings are recent] AND [proper consideration of IR was done] AND [low chance of
interference] AND [low chance of shielding] . . . etc. If any sub-variable is not satisfactory, then
overall confidence in CP effectiveness is dramatically reduced. This is captured by multiplying the
sub-variables.

When the modeler wishes the contribution from each variable to be slight, the range for ¢ach
contributor is kept fairly tight. Note that four things done pretty well, say 80% cffective each,
result in a combined effectiveness of only ~30% (0.8 x 0.8 x 0.8 x 0.8) using straight multiplication.

TTF

This represents the time period before failure would occur, under the assnmed wall loss and
available strength assumptions. TTF = 1/ [(available pipe wall) - (wall loss rate) x (1-mitigation
effectiveness)]. For these time-dependent mechanisms, TTF is an intermediate calculation leading
to a PoF estimate.

A new integrity inspection can “reset the clock” for this calculation as can any new information that
would lead to a revised wall thickness estimate.

From TTF to PoF .
The PoF is calculated as the chance of one or more failures in a given time period. The degradation -
rate is assumed to be occurring everywhere simultancously. Therefore, the number of degradation
points in a segment does not theoretically impact the estimate. In reality, there is an uncertainty
associated with each degradation estimate and larger segments will have more possible degradation
points and increased chance of outliers—Ilocations having larger than estimated degradation rates.
The calculated probability assumes that at least one point in the segment is experiencing the
estimated degradation rate and no point is experiencing a more aggressive degradation rate.

The relationship between TTF and year one PoF is an opportunity to include segment length as a
consideration, at the modeler’s discretion. A relationship that shows increasing PoF as segment
length increases is defensible since the longer length logically means more uncertainty about
consistency of variables and more opportunities for deviation from estimated degradation rates.

The PoF calculation estimates the time to faiture, measured in time units since the last integrity
verification, by using the estimated metal loss rate and the theoretical pipe wall thickness and
strength. It is initially tempting to use the reciprocal of this days-to-failure number as a leak rate—
failures per time period. For instance, 1800 days to failure implies a failure rate of once every
(1800/365) =4.9 years or 1/(1800/365} = 0.202 leaks per year. However, a logical examination of
the estimate shows that it is not really predicting a vniform leak rate. The estimate is actually
predicting a failure rate of ~0 for 4 years and then a nearly 100% chance of failure in the fifth year.

Some type of exponential relationship can be used to show the relationship between PoF in year
one and TTF. The relationship: PoF = 1-EXP(-1/ TTF) where PoF = (probability of failure, per
mtle, in year one) produces a smooth curve that never exceeds PoF = 1.0 (100%), but produces a
fairly untform probability until TTF is below about 10 (i.e., a 20 yr TTF produces ~3% PoF). This
does not really reflect the belief that PoF’s are very low in the first years and reach high levels only
in the very last ycars of the TTF period. The use of a factor in the denominator will shift the curve
so that PoF values are more representative of this belief. A Poisson relationship or Weibull
finction can also better show this, as can a relationship of the form PoF = 1 / (fotr x TTF?) with a
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logic trap to prevent PoF from exceeding 100%. The relationship that best reflects real world PoF
for a particular assessment is difficult if not impossible to determine. Therefore, the
recommendation is to choose a relationship that seems to best represent the peculiarities of the
particular assessment, chiefly the uncertainty surrounding key variables and confidence of results.
The relationship can then be modified as the model is tuned or calibrated towards what is believed
to be a representative failure distribution.
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Figure 1. Decision Criteria Process
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recommendation and -
document results in
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END

40 GSE
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END
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Table 1. Decision Criteria

Action Description L Resource
10 | Score services The Gas System Engineering (GSE) subject matter expert | Gas System
using risk model (SME) will use scrubbed data taken from a ceniral Engineering (GSE)
database that is linked to various other databases such as
SAP, LMS, and the EPCR database. That data will be
used to populate the ProActive risk model which will
yield results indicating potential risk the service poses.
The risk “score™ will include such considerations as pipe
condition, soil conditions, potential for third party damage
and population density, among others. The output of the
model will be risk based and indicate whether the service
is categorized as higher or lower risk.
20 | Make “no action | The SME has anatyzed the results of the risk model fora | GSE
required” given service and made the determination that the service
recommendation | requires no follow-up action. This determination is made
and document because the variables and threats used in the model
results in central indicate a lower level of risk. The WSSAP central
database database will be updated with this determination.
30 | Examine model For services categorized as higher risk, the SME examines | GSE
results to the risk drivers to determine whether or not the drivers
determine the (threats and variables) are related to the predicied
factors that condition of the service.
contributed to the
score.
35 | Document risk If ihe service has a higher risk due to factors unrelated to | GSE
factors and make | the predicted service pipe condition, the service will be System Maintenance
recommendations | flagged and recommended for further investigation into Planning
for possible possible mitigative measures that will reduce the overall | Standards and
mitigative rigk. Compliance
measures that may
reduce overall SMEs will be responsible for deciding the proper
risk. mitigative measures (if any).
40 | Disbonded coating | Evidence of disbonded coating will be flagged for GSE

- Make Replace
Recommendation
and send to SMP

replacement because of the following:

+ Historical evidence of inadequate coating
specification.
CP is not effective

» Electrical surveys will not detect corrosion on pipe
with disbonded coating
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Appendix C
Decision Criteria

B Action Description Resource . <
50 | Gather any For those services that are categorized as higher risk due GSE
additional specific | to the predicted condition related factors (not including
service data and disbonded coating evidence), then the model willbe
rerun model populated with as much relevant (as determined by the
SME) service specific data as is available via existing
records (e.g- D-4) and possible site visits.
This may be a combination of new data entered into the
model and validation of the “plat-level” data that may
have dniven the risk higher.
60 | Flag service for The risk model is remn with any updated data. Those GSE

appropriate
follow-up action

services categorized as having a higher level of risk will
be flagged for appropriate foilow-up actions (as
determined by the SME) which may be in the form of
replacements, ¢lectrical surveys, and leak surveys among
others. Any services that are categorized as having a lower
level of risk will be documented as described in Task 20.
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Appendix D — Program Schedule
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STATE OF CONNECTICUT

DEPARTMENT OF PUBLIC UTILITY CONTROL
TEN FRANKLIN SQUARE
NEW BRITAIN, CT 06051

DOCKET NO. 07-09-09 DPUC REVIEW AND INVESTIGATION OF THE
REQUIREMENTS FOR IMPLEMENTATION OF A

WATER INFRASTRUCTURE AND CONSERVATION
ADJUSTMENT

April 30, 2008

By the following Commissioners:

John W. Betkoski, 1l
Anne C. George
Donald W. Downes

DECISION
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DECISION

l. INTRODUCTION
A, SUMMARY

In this Decision, the Department of Public Utility Control (Depariment)
establishes a process for administrating a rate adjustment mechanism for the purpose
of funding eligible water infrastructure improvement projects by Department-regulated
water companies.

B. BACKGROUND OF THE PROCEEDING

On June 19, 2007, Public Act 07-139, An_Act Concerning Water Company
Infrastructure Projects {(Act or Public Act), became Connecticut law. The intended
purpose of the Act is to enable the acceleration of the rate of replacement and/for
rehabilitation of existing water system infrastructure to mitigate the effect of decay of
aging water systems and promote conservation measures. The Act empowers the
Department, in consultation with the Office of Consumer Counsel (OCC), to authorize a
water company to use a rate adjustment mechanism, such as a water infrastructure and
conservation adjustment (WICA), for eligible projects completed and in service for the
benefit of the water company’s customers.

Section 2(b) of the Act directs that:

On or before ninety days after the effective date of this section, the
[Dlepartment shall initiate a generic docket on what shall be included in a
wafer company’s Infrastructure assessment report and annual
reconciliation reports and the criteria for determining prionty of eligible
projects. The [D]epartment shall provide public notice with a deadline for
interested parties fo submit recommendations on the report contents and
criteria. The [Dlepariment may hold a hearing on the generic docket but
shall issue a decision on the docket not later than one hundred eighty
days after the deadline for Interested parties to submit their
recommendations on the report contents and criteria. (Emphasis added.)

Accordingly, the Department established the instant generic dockst as an
uncontested proceeding.

C. CONDUCT OF THE PROCEEDING

By Notice of Request for Written Comments dated September 13, 2007, the
Department requested interested parties (participants, as identifisd in Section LD,
helow) to present their recommendations on what the infrastructure assessment report
and annual reconciliation reports should contain, and the criteria for determining priority
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of eligible projects. In addition, the Department requested that, as applicable,
participants provide the following;

1. An overview of the respective utility's infrastructure, specifically
transmission and distribution mains; the level of detail that the utility
has regarding in-service dates, materials used, and its main break
history; and, if the level of detail varies throughout the utility’s
system(s), an explanation of why that is s0;

2. An overview of the utility's experience in main cleaning and relining
as well as other available trenchless methods of main replacement; a
commentary on the utility’s ability to utilize these technologies; and a
commentary on the applicability of these methods in the utility’s
service area;

3. The utility's curent method of prioritizing main replacement; and, if
different, the method proposed by the utility under a WICA approach;

4. An expianation of how the utility will perform a cost/benefit analysis of
replacement rather than repair; and a copy of the model that the
utility would utilize to make the replacement/repair determination;

5. The exhibits and other filing requirements that the utility proposes to
constitute the annual reconciliation, as referenced in Section 2(j) of
the Act; and

6. The correspondence to customers proposed by the utility for the
implementation of a rate adjustment, as referenced in Section 2(j) of
the Act.

Participants were given until November 9, 2007, to submit their respective filings
to the Department in response to a Notice of Request for Written Comments.

By Notice of Hearing dated January 4, 2008, the Depariment held a public
hearing on January 23, 2008, at its offices, Ten Franklin Square, New Britain,
Connecticut. That hearing was held and continued to February 1, 2008. By Notice of
Rescheduled Meeting dated January 25, 2008, the Department rescheduled the
February 1, 2008 hearing and held it on February 25, 2008. At the conclusion of that
hearing, the Departmaent closed the record in this proceeding.

D. PARTICIPANTS

The Department designated the OCC, 10 Franklin Square, New Britain,
Connecticut, 06051, and the following regulated water utilities as participants to this
uncontested proceeding: Aquarion Water Company of Connecticut (Aquarion), The
Avon Water Company (Avon), Bethel Consolidated Water Company, Brookfield Water
Company, The Connecticut Water Company (CWC), The Ellington Acres Company,
The Hazardville Water Company, Hawks Nest Beach Water Company, Heritage Village
Water Company, The Jewett City Water Company, Judea Water Company, Inc., Old
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Newgate Ridge Water Company, Inc., Oimstead Water Supply Company, Preston
Plains Water Company, Rural Water Company, Inc., Topstone Hydraulic Company, The
Torrington Water Company, Tyler Lake Water Company, United Water Connecticut, Inc.
{United), Valley Water Systems, inc., and West Service Corporation.

The Department also granted participant status to the South Central Connecticut
Regional Water Authority (RWAY)!, 90 Sargent Drive, New Haven, Connecticut 06511;
and The Connecticut Water Works Association, Inc. (CWWA)2, 25 Capitol Avenue,
Hartford, Connecticut 06106.

In response to the Notice of Request for Written Comments, the Department
received submissions from: OCC; CWWA; Aquarion, 835 Main Sireet, Bridgeport,
Connecticut, 06601-2353; CWC, 93 West Main Street, Clinton, Connecticut
06413-0562; and United, 110 Kent Road, New Milford, Connecticut 06776-3416.

The foltowing participants provided responses to the Department’s interrogatories
and contributed testimony during the hearings: OCC, Aquarion, CWC, CWWA, United
and Avon, P.O. Box 424, Avon, Connecticut, 06001. The Department received briefs
and/or reply briefs from the OCC, Agquarion, CWC and United.

E. PusLic COMMENT

Aside from testimony provided by some of the participants identified above, the
Department received no public comment on this matter.

il. DEPARTMENT ANALYSIS
A. INFRASTRUCTURE ASSESSMENT AND PLANNING
1. General

The topic of reinvesting in water infrastructure is not new. There is agreement
among all participants involved, that a significant portion of many water utilities’
infrastructure is approaching or exceeding what was once considered its useful life.
The issue has taken on a national perspective. The Federal Environmental Protection
Agency estimates water infrastructure needs over the next 20 years to be $276.8
billion3.

Based on the age and the anticipated life of infrastructure, the current level of
infrastructure investment is generally inadequate. Most water companies are not
rehabilitating or replacing infrastructure on an annual basis commensurate with the

1 While the RWA is a political subdivision of the State of Connecticut that provides waler utility services
throughout the greater New Haven region, it is generally not subject to the Department’s jurisdiction; it
is governed by its enabling legislation. Motion No. 2 {(RWA letter dated October 1, 2007, to the
Department).

2 CWWA is an association of public water supply uiilities serving more than 500,000 customers
throughout Connecticut. Mation No. 4 {CWWA letter dated October 31, 2007, to the Department).

3 EPA Drinking Water Infrastructure Needs Survay and Assessmant Third Report to Congress, dated
June 2005.
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estimated useful life of each underground asset. That being said, the participants
indicated that age alone is not a particularly useful indicator of the life of any given main.
indeed, certain underground assets have proven to serve customers well past useful
service life estimates. in order to allow a relevant prioritization of system rehabilitative
work to be undertaken, an inventory of existing system infrastructure needs to be
performed, and criteria must be established to determine eligible projects based on
factors including but not limited to age.

a. Inventory of Existing System Components

Before a thoughtful schedule of work can be established, an accurate inventory
of existing system infrastructure is vital. A comprehensive inventory of the age,
condition and environment of infrastructure and an estimate of remaining service lives
should be an essential precursor to any meaningful replacement/rehabilitation program.
Estimates should be based on updates, especially with pipe activity, etc. that extend
useful life past that of previously established useful life estimates at installation.

To this end, the Department requested participants to provide the following
detaiis:

(a) An overview of the respective utility’s infrastructure, specifically
transmission and distribution mains;

(b) The level of detail that the utility has regarding in-service dates,
materials used, and its main break history; and

{c) If the level of detail varies throughout the utility's systemy(s), an
explanation of why that is so.

Notice of Reguest for Written Comments, Issue #1, p. 2.

As many of the comments confirmed, past praciices involving record keeping
have resuited in differing levels of information on the installation date, material type, and
even exact location of existing underground infrastructure. In many cases, this
circumstance is not the fault of present system operators. Many current water
companies are comprised of an aggregation of earlier water systems, and frequently the
case is that historical records on system infrastructure are not comprehensive.
However, past record keeping practices should not prevent forward progress in
infrastructure planning. In some cases, infrastructure inventaries will need to be
estimated based on the best information available and updated as more accurate
knowledge becomes documented.

The development of an accurate inventory of the existing system infrastructure is
essential to the protection and improvement of the system to assure reliability of service
to customers. Therefore, the Department will require the collection and assembly of
accurate infrastructure inventory on an ongoing basis. To this end, the Department has
developed WICA-01 as the form o be used by a water company to compile relevant
data on its current infrastructure to facilitate appropriate determinations on the criteria
for prioritizing repair and replacement.
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b. Eligible Projects

The Act identifies projects that are eligible for WICA treatment. The Department
intends to review each project for eligibility in accordance with Section 1(1) of the Act,
which defines eligible projects as:

... those water company plant projects not previously included in the water
company's rate base in its most recent general rate case and that are
intended to improve or protect the quality and reliability of service to
customers, including (A) renewal or replacement of existing infrastructure,
including mains, valves, services, meters and hydrants that have either
reached the end of their useful life, are worn out, are in deteriorated
condition, are or will be contributing to unacceptable levels of unaccounted
for water, or are negatively impacting water quality or reliability of service if
not replaced; (B) main cleaning and relining projects; (C) relocation of
facilities as a result of government actions, the capital costs of which are
not otherwise eligible for reimbursement; and (D) purchase of leak
detection eguipment or installation of production meters, and pressure
reducing valves.

The WICA program is intended to accelerate asset replacement for infrastructure
for the purpose of improving or protecting the water quality and the reliability of service
to customers. However, the WICA program is not intended to replace or reduce the
scrutiny of conduct of general rate increase hearings. The level of review for prudency
in @ WICA proceeding is less than that of a rale proceeding. Therefore, an approval by

the Department of a proposed project would be an indication that the proposed project
~is eligible under the WICA program; however, it would not necessarily be an indication
that the Department endorses the prudency of the project as constructed.

The WICA program is alsc not intended to replace current practices of asset
management and infrastructure replacement. While reviewing WICA applications, the
Department will evaluate and consider the level of infrastructure rehabilitation and
replacement spending by the company in prior years. The Department anticipates that
the WICA application will include cost/benefit analysis by the company.

Section 2(d)(4) of the Act calls for a sufficient levei of investment in infrastructure.
In keeping with the intent of accelerating infrastructure investment, the Department will
require a showing by applicants that the level of investment made through use of the
WICA program actually accelerates infrastructure replacement. The Department will
commence a technical meeting within thirty days of this Decision to establish guidelines
for what constitutes a showing of sufficient investment in the WICA program.

c. Criteria for Determining Priority of Eligible Projects

In addition to a relevant system inventory, the enabling legislation requires
objective project prioritization criteria. Based on the present condition of their system
infrastructure, it is likely that multiple potential rehabilitation and replacement projects
will exist for many water companies. In the past, watar companies have generally not
performed cost/benefit analyses for particular projects or developed predictive planning
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models. While the Department does not intend to usurp the management prerogative of
the water companies in project planning, it will require that prudent engineering and
objectively determined system needs be considered that will benefit reliability of service
to customers at reasonable rates and insure that companies do not become overty
aggressive in prematurely investing in main renewal or other projects of questionable
benefit. In particular, the Department will thoroughly evaluate any proposed projects
that potentially involve revenue enhancement.

The Department reiteraies that the overarching intention of the WICA program is
to rehabilitate or replace aging underground infrastructure, in particular decaying pipe
and valves. The WICA program is not intended to be a substitute for ongoing
maintenance of system infrastructure. The WICA program should not distract water
companies from performing ongoing maintenance of system infrastructure.

The Department acknowledges that the timing of specific projects is often
unrelated to remaining physical life or strict economics, such as the replacement of
undersized mains for improvement in pressure or fire protection, and subject to factors
beyond a company’s control, such as road paving schedules. Moreover, such unrelated
factors may change from year to year.

The Department, with input from participants, has formulated a process by which

eligible projects will be prioritized. The process utilizes eight prioritization criterla, as

- reflected in Section 2 of WICA-01. The specific guidelines to be used in the review of
these criteria are listed below. ‘ :

1. Main Breaks

a. Main break history
+ Break frequency
» Break repair cost
b. Outage impact history
» Duration of outage
» Customer impact, including number and type of customers, need for
extraordinary flushing, disinfection, complaints, etc.

2. Pipe Age / Useful Life

Approaching or exceeding expected useful life
Range of expected useful life

Material, e.g., cast iron, cement, steel, ductile iron
Location or conditions of installation

Installation date / age

Pressure or other factors known to affect useful life

R W
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3. Material Integrity

. Undesirable materials

. Known intemnal or external corrosion

. Batch, vintage or manufacturer with known problems
. Unaccounted for water losses

. Leaks identified by survey activity

o oo oTh

4. Critical System Impact

a. Transmission or other large diameter main
b. Potential failure impact on customers
» Total number and type of customer(s) affected '
» Priority customers (schools, health / day care, senior center, hospital,
significant commercial or industrial users)
+ Nature and magnitude of impact of failure (low pressure, no water)
c. Valve operation / location issues

5. Water Quality Issues

. Customer complaints related to water quality (dirty / rusty water)
. More frequent flushing needs

. Mains utilizing bleeders for quality control

. Pipe material contributing o water quality problems

o0 oTh

6. Hydraulic Capacity

a. Does not meet hydraulic needs of the system

b. Customer complaints or operational issues related to flow and/or pressure
¢. Hydrants on mains less than desired diameter

d. Fire flow adequacy

7. Scheduled Work Coordination

a. State or town or other government agency project
b. Required government agency relocations
c. Potential for restoration / paving savings due to third party work

8. Other (To be Specified by the Applicant)

a. Unigue customer or community considerations
b. Other mitigating or unanticipated factors or conditions

Details must be provided in narrative form with the filing.

Each prioritization factor will have a weight assigned to it as follows:
0 = non-priority, 1 = low priority, 2 = moderate priority, 3 = high priority. Companies will
need to assign weights to prioritization factors for each project. The total for any
particular project on WICA-01, Section 2, will be the basis for a company’s priaritization
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of projects. Companies should be prepared teo justify any particular weight assigned to
any project when presented 1o the Department for WICA approval.

2. Filings
a. Infrastructure Assessment Report (JAR)

The |IAR is the initial application in which a water company shall fumish the best
available information on its system inventory. It is also where a company first proposes
projects for WICA eligibility, including the prioritization criteria and criteria for inclusion of
these projects. A company is not eligible to apply for a WICA surcharge unless the
Department has approved an IAR for the company.

Main break history shall be pravided for projects included in the prioritization
based on main break frequency (WICA-01, Section 3). The project list is not intended to
include all projects, in perpetuity, under consideration by the company, since such a
listing, in many cases, would be exhaustive and serve little practical use for the
purposes of administrating the WICA program. The project list should be expansive
enough to include all projects that could reasonably be expected to be compieted prior
to the next anticipated general rate case filing and, to be reasonable, be based on the
company’s annual retail water revenues as appravad in its most recent rate filing and
the financia! limitations of WICA recovery (5%f/year, 7.5% caps). As an additional
exhibit, the company’s IAR shall include a draft of the customer notification material the
company intends to issue (or letter), as further discussed in Section Il., B., 1., below. -
Upon receipt of a company's IAR, the Department will designate a new docket for that
company, docket #xx-0¢-xxWI01, and initiate an administrative proceeding Subsequent
filings between rate cases for Semi-Annual Filing Report’s and Annual Reconciliation
Report's will use the same docket number with the extension WI02, WI03, etc. The
minimum filing requirements for an IAR consist of the following:

1) WICA-01;
2) Proposed project list with narrativé;
3) Draft of customer notification material;
4) Proposed bill form reflecting WICA adjusiment; and
5) Training materials for customer service staff.

Section 2(d) of the Act reads, in part:
The [Dlepartment may hold a hearing to solicit input on a water company’s
individual infrastructure assessment report provided a decision on the
assessment is made not later than one hundred eighty days after filing.
Any such report not approved, rejected or modified by the [Dlepartment

within such ane-hundred-eighty day pericd shall be deemed to have been
approved.
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As the above states, the Department will act on an IAR filing within a 180-day
time period. Upon approval of the IAR, the administrative proceeding will be concluded.

After the initial IAR is approved, all subsequent project proposals will be included
in the Semi-Annual Filing Report (SAFR).

b. Semi-Annual Filing Report

Subsequent to IAR approval, utilities will complete Department-approved
projects. When those projects are used and useful, a company may apply for a
surcharge to collect allowed costs associated with these completed projects. Upon
receipt of the SAFR, the Department shall conduct an administrative proceeding.

Allowed costs are defined as depreciation and property tax expense and
associated return on completed projects. Property taxes must have been billed by the
taxing authority in order to be recoverable. Depreciation expense must be calculated
using Department-approved depreciation rates from the company's most recent rate
case. In order {o track company eamings and in keeping with §16-19(g)(1) of the
General Statutes of Connecticut (Conn. Gen. Stat.)?, each company shall also provide a
calculation of its eamed return on equity for the previous twelve months on a rolling
twelve-month basis. For WICA purposes, this requirement applies to rate base
regulated, class A water companies.

The SAFR filing will consist of Department-adopted forms accompanied by a
narrative document which outlines each project for which recovery is sought. The
SAFR filing shall include an updated inventory of the system infrastructure (WICA-01) to
reflect changes to inventory as a result of completed projects. Upon receipt of a
complete SAFR filing, the Department shall conduct an administrative proceeding which
shall typically be concluded within thirty days of the filing, except in such cases where
the Department may deem that a time extension is warranted. The time extension shali
not exceed an additional thirty-day period for a total of sixty days in which to render a
decision.

The minimum filing requirements for an SAFR are:

1) WICA-02: WICA Semi-Annual Filing Report (SAFR);
2) Updated WICA-01;

3) WICA-04: Eligible Projects Placed In Service;

4} WICA-05: Calculation of Surcharge or Credit;

4 Conn. Gen. Stat. §16-19(g)(1) reads: “The Department shall hold either a special public hearing or
combine an investigation with an ongoing four-year review conducted in accordance with section 16-
19a or with a general rate hearing conducted in accordance with subsection (a) of this section on the
need for an interim rate decrease (1) when a public sarvice company has, for six consecutive months,
earned a retlum on equity which exceeds the return authorized by the depariment by at least one
percentage point, ...."
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5} Customer complaint log; and

6) Calculation of its eamed return on equity for the previous
twelve months on a rolling twelve month basis.

These forms, accompanied by narrative and optional additional exhibits, shall be
completed and submitted to the Department by the applying company. The
accompanying narrative shall detail the benefit to ratepayers of the proposed projeci(s)
and, where applicable, a cost/benefit analysis. The narrative should also address the
applicability of newer technologies to the project(s).

A company's updated WICA-01, while being an update to inventory based on
completed projects, is also an opportunity for a company to propose new projects for
consideration. After the initial IAR, project proposals will be included in the SAFR.
Changes to the project prioritization section of WICA-01 (Section 2) shall be clearly
noted and provide justification for the change. Aaquarion, states that projects not
identified as priorities in an 1AR should not preclude WICA recovery if circumstances
require that a project be moved up in the replacement/rehabilitation queue due to
unforeseen circumstances. Aquarion Written Exceptions, p. 3. The Department
reiterates that an updated WICA-01, as part of the SAFR process, is the opportunity to
present new projects to a company’s project priority list.

Aquarion also takes issue with the Department's review of projects in that such
review may hinder programmatic investment such as hydrant or service line
replacement. Aquarion states that, in a WICA filing, it would become unwieldy to
attempt to identify and specify upfront which specific hydrants and service lines will be
replaced or rehabilitated. Aquarion Written Excaptions, p. 3. The Department expects
there to be an ongoing capitai improvement program for items that are among other
things, not suitable ar fall within the framework of the WICA application process. The
Department cautions against utilities trying to fit all future capitai investment within the
WICA program and expects items such as programmatic investment to go forward to go

forward.
C. Annual Reconciliation Report

The Annual Reconciliation Report (ARR) shall be completed by a company and
submitted to the Department on or before February 28" of each year to reconcile the
WICA charges or credits applied to customer bills in the prior year. Upon receipt of the
ARR, the Department shali conduct an administrative proceeding.

The minimum filing requirements for an ARR are:

1) WICA-05: Annual Reconciliation Report;

2) WICA-06: Surcharge Reconciliation; and

3) WICA-07: Revenue Allocation Adjustment
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Samples of all form templates are appended to this Decision. At its discretion,
the Department may, from time to time, modify or alter these tempiates. The latest
versions of these form templates are available at the Depariment's website:
http:/fwww state.ct.us/dpuc.

3. WICA Calculation

Section 2(a) of the Act enables the Department to authorize a water company to
impose a WICA surcharge or credit for eligible projects completed and in service for the
benefit of customers. The method by which the WICA surcharge or credit is calculated
is set forth in Section 2(f) of the Act, which reads:

The WICA adjustment shall be calculated as a percentage, based on the
original cost of completed eligible projects multiplied by the applicable
rate of return, plus associated depreciation and property tax expenses
related to eligible projects and any reconciliation adjustment calculated
pursuant to subsection (j) of this section as a percentage of the retail
water revenues approved in its most recent rate filing for the regulated
activities of said water company. (Emphasis added.)

While the Act is silent on what constitutes retail water revenues, the Department
has generally recognized that a company’s retail water revenues are its total annual
revenues less revenues from sales for resale and miscellaneous charges, most recently
in the Decision dated March 26, 2008, in Docket No. 06-07-08PH02, Application of The
Connecticut Water Company to Amend Rate Schedules - Adjustment to Annual
Revenues. More accurately, retail water revenues consist of revenues generated by a
water company's metered rates (meter service charges and commodity charges) and
fire protection charges, and, if applicable, unmetered service rates (flat rates and/or
fixture charges).

in anticipation of WICA applications, the Department has sought to clearly denote
a given company’s approved level of retail water revenues, beginning with recent rate
case decisions issued since the passage of the Act. By and large, however, the last
rate case decisions for most companies determine what the approved level of annual
revenues is, but not the approved level of retail water revenues. Therefore, the
Department shall require, at least for each company's first SAFR filing, an exhibit that
demonsirates the company’s calculation of retail water revenues for the purposes of
determining the applicable WICA surcharge or credit.

An approved WICA surcharge (or credit) for eligible projects would be imposed
on customers’ bills at intervals of not less than six months. These intervals must
commence on either January 1%, April 1%, July 1% or October 1% in any year. Generally,
the WICA surcharge or credit should be applied across-the-board for all customers in all
divisions of a company. The burden of timely filing to meet the billing intervals is the
responsibility of the applicant. As mentioned in Section 2.b. of this Decision, the
Department may extend the time frame for rendering a decision in a SAFR
administrative proceeding to sixty days.
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Aguarion commented that it should be at the company's discretion after it has an
approved IAR whether to impose the WICA adjustment in any calendar quarter, or to
accumulate a reasonable amount of eligible projects before imposing the WICA,
provided the amount requested does not exceed 5% in any calendar year or 7.5%
between rate cases. Aquarion Written Comments, p. 8. The Department does not put a
requirement on the frequency of filing WICA adjustments. The parameters of the filing
are clearly stated in the Act. When determining the frequency of WICA filings, the
Department expecis a company to weigh the work involved with filing for a WICA
surcharge with the associated WICA surcharge sought.

4, Calculation of Return

Section 2(f) of the Act requires that the WICA surcharge percentage calculations
~ be based upon the applicable rate of return, plus associated depreciation and property
tax expenses related to eligible projects. In their written comments, the Participants
universally interpreted the applicable rate of return as a company’s most recent Aliowed
Return on Rate Base, ie., the Weighted Average Cost of Capitai (WACC). A
company-specific allowed WACC is determined by the Depariment in each company’s
rate case proceeding assuming a company files with the Rate Base Methodology.
CWC and Aquarion addressed this computation in their written comments for Issue #5.
Both companies also suggested that the final worksheets used to calculate the WICA
surcharge should include a separate computation for the Income Tax on Equity
Compenent. CWC Written Comments; Aquarion Written Comments. The concemn
regarding the income tax component is reiterated by CWC, Aquarion and CWWA in
their respective responses to Interrogatory WA-26. These three Participants suggested
the following computation:

Income Tax on Equity Component:

Component | (a) {b) (c) (d)= (c) - (a)
Weighted | Tax Pre-tax Tax Gross Up
Cost Muliiplier Cost

Debt 0.00% 0.00%

Equity 0.00% 0.00%
0.00% 0.00% 0.00%

Source: CWC Written Comments, Issue #5-Schedule 2 and Aquarion
Written Comments, WICA Schedule 2.

The Department concurs with their position that the income tax on equity
component is necessary. [t was inadvertently omitted by the Department in its initial
request for Written Comments. The Department has incorporated the Income Tax on
Equity Component in the attached WICA worksheets (Appendix B, Section 2).

There are several companies from the smaller Class B and Class C categories
whose last rate case was not promulgated using the Rate Base Methodology. A few
Class B companies used the Depariment’s Net Income Approach in their last rate case.
In the Net Income Approach, the Department establishes an aillowed Net Income by
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granting a an allowed ROE, but does not clearly establish an allowed capital structure.
Hence the WACC, which is necessary for the WICA computation is not explicitly
determined. In the event a non-Rate Base company applies for WICA, the Department
believes a reasonable approach is to use that company’s latest allowed ROE from its
last rate case and use an assumed capitalization mix of 50% long-term debt to 50%
common equity to determine a WACC that can be used for the purposes of WICA
calculation. .

There are some Class C companies whose rates were determined prior to the
establishment of the Net Income Approach. These companies do not have an allowed
ROR or an allowed capitalization mix. If a company does not have an allowed ROE,
then the Department will use the 50% Long-term Debt to 50% Common Equity mix
convention and review the allowed ROE on a case by case basis.

Certain calculations for the purpose of WICA rate adjustments are made based
on consideration of the weighted cost of capital of the applying company based on its
most recent general rate case. In instances where the company does not have a
weighted cost of capital established in a rate filing (Net Income Method), the
Department will typically assume a capital structure of 50/50 debt/equity for the
purposes of WICA calculation.

5. Interest Rate for Refunds of Any Overcollection
Section 2(j) of the Act reads, in part;

If upan completion of the review of the annual reconciliation report the
[Dlepartment determines that a -water company overcollected or
undercollected the WICA adjustment, the difference between the revenue
and costs for eligible projects will be recovered or refunded, as
appropriate, as a reconciliation adjustment over a one-year period
commencing on April first. The company shall refund the customers with
interest for any overcollection but shali not be eligible for interest for any
undercollection. (Emphasis added.)

The interest rate is undefined by the Act, so the Department asked for
recommendations from participants on what method to use to determlne the interest
rate to be applied to any overcollection.

The OCC advocates using a water company’s last allowed overall rate of retum
when applying interest {o any overcollection. OCC Response to Interrogatory WA-24.
The OCC believes this is consistent with the interest rate applied to any under- and
overcollection in adjustment clause proceedings involving energy utiliies. OCC
Response to Interrogatory WA-24; Tr. 1/23/08, pp. 37-38.

Alternatively, Aquarion, CWC and CWWA support using a method similar to the
standard method provided under Conn. Gen. Stat. §16-262j(d). Aquarion, CWC and
CWWA Responses to Interrogatory WA-24; Tr. 1/23/08, p. 37. Conn. Gen.
Stat. §16-262j(d) reads: :
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The deposit index for each calendar year shall be equal to the average
rate paid on savings deposits insured by commercial banks as last
published in the Federal Reserve Board bulletin in November of the prior
year. The Banking Commission shall determine the deposit index for each
calendar year and publish such index in the Department of Banking news
bulletin no later than December 15" of the prior year. For purposes of this
section, “Federal Reserve Bulletin” means the monthly survey of selected
deposits published as a special supplement to the Federal Reserve
Statistical Release Publication H.6 published by the Board of Governors of
the Federal Reserve System or, if such bulletin is superseded or becomes
unavailable, a substantially similar index or publication.

CWC states that it applies the resulting interest rate under this method when it
refunds security deposits to customers. CWC Response to Interrogatory WA-24, Tr.
1/23/08, p. 37. It is the Department's understanding that other water companies
similarly do so.

CWC argues that any overcollection would only be on a shori-term basis;
therefore, CWC believes that tha applicable interest rate should be a short-term rate.
Tr. 1/23/08, p. 37. CWC considers an interest rate equivalent to a company's overall
rate of return is more of a long-term rate. |bid.

The Department, for purposes of WICA, views any overcollection as being similar
to a borrowing by the Company. As such, the rate to be applied to a surcharge
overcollection shall be the borrowing rate approved in its previous rate case. As the
WICA process evolves, the Department may revisit the interest rate issue. :

B. CUSTOMER SERVICE
1. Customer Notice

CWC proposes that companies should provide advanced notice to municipal
officials in the event they receive inquiries from their residents. Response to
Interrogatory CSU-06. The Department agrees with CWC that this outreach to
municipalities is necessary and is a consumer friendly initiative. Therefore, companies
applying for WICA shall provide a special notice to the municipal officials in its service
areas. A copy of the municipal notification shall be filed with the Company’s {AR.

All of the Companies that responded agreed that customer notification of the
WICA charges require noftification through a bill insert or other direct means of
correspondence when an adjustment is initially applied and that the charge appear on a
customer’s bill as a separate item on the bill.

Section 2(h) of the Act reads:

Water companies shall notify customers through a bill insert or other direct
communications when the adjustment is first applied and the WICA charge
or credit shall appear as a separate item on customers’ bills. The first
notice to customers shall be sent upon Departmental approval of a
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Company’s specific lAR. The Department will require that the notice of
the Department’s approval of a WICA charge(s) provide an overview of
the associated statute with an explanation of its benefits. The notice shall
be a direct mailing or bill insert depending on a Company’s capability. The
notice should aiso be posted on company websites, newsletters or press
releases. It should provide an example of the impact to customers by
applying a hypothetical WICA adjustment to a typical customer's bill. The
customer notice shall include information on where to obtain additional
information on the WICA surcharge.

The second notice will be sent to consumers 30 days prior to the implementation
of WICA. The 30-day notice can also be a separate mailing or a bill insert. Additionally,
the Act specifies that the WICA adjustment appear as a separate item on customers’
bills. The message will need to be tailored to meet the individual ability of each utility.
Depending on a company’s capability, the notices should also be posted on company
websites, newsletters or press releases. The companies are directed to file copies of its
notices and bill inserts and any educational pamphlets, etc. for the Department’s review
and approval.

Pursuant to Section 2{d) of the Act, tha Dapartment may hold a hearing to solicit
input from customers on an individual company’s IAR. Should a hearing be scheduled,
the Department will require the company to provide its customers with advance
natification. Due to the unconiested nature- of WICA proceedings, company's may
coordinate with the Department with respect to distribution of the customer notice. This
notice shall follow the same guidelines as the notice requirements for a rate case
proceeding as provided in Conn. Gen. Stat. §16-19(a). The notice should include the
date, time and location of the hearings and the Company's website address where
applicable. The notice shall also reference the docket number. The notice shall also
include the Department's website, toll free telephone number and email address, an
overview of the statulory requirements with a hypothetical adjustment to a typical
residential customer’s bill.

2. Bill Form

The charges associated with WICA shall be a separate line item on a customer's
bill indicating the charges, a brief explanation of the charges and any changes.
Companies are ordered to submit samples of a bill form as part of the IAR approval (see
IAR filing requirements). The bill form shall be submitted as if it were being sent to a
typical residential customer.

3. Training

The Companies all agreed that special training would be necessary to inform
customer service staff of the WICA charges. The companies will be required, as part of
the IAR, to produce talking paints for staff including at what point in a customer inquiry a
call would be escalated should customers request additional information regarding
WICA. The companies are also required to file complaints and calls that the companies
receive from customers regarding the WICA charges as part of the SAFR {(refer to
SAFR filing requirements).
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IV. CONCLUSION

The WICA program is intended to increase the level of spending on and
accelerate the rate of infrastructure replacement and rehabilitation and conservation
measures beyond the level in the company’s existing practices. This Decision outiines
a program and process to allow a water company to apply to the Department for
consideration under the WICA program for system developments and improvements.

In order to enable prudent and thoughtful planning, the Department shall require
the development of a relevant, standardized, and complete inventory of existing
infrastructure by each company applying for WICA. While the Depariment recognizes
the challenges that may exist due to a lack of historical record keeping in the industry,
the development and improvement of infrastructure inventory is necessary to the
success of the WICA program.

Contained within the Decision is the process by which water utilities shall file for
eligibility in the WICA program. While the Department has compiled information and
made determinations regarding engineering, finance, accounting, rates and customer
service issues, actual experience with the program may lead to atterations in the future.
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DOCKET NO. 07-09-09 DPUC REVIEW AND INVESTIGATION OF THE
REQUIREMENTS FOR IMPLEMENTATION OF A

WATER INFRASTRUCTURE AND CONSERVATION
ADJUSTMENT

This Decision is adopted by the following Commissioners:

John W, Betkoski, Il

Anne C. George

Donald W. Downes

CERTIFICATE OF SERVICE

The foregoing is a true and correct copy of the Decision issued by the
Department of Public Utility Control, State of Connecticut, and was forwarded by
Certified Mail to ali parties of record in this proceeding on the date indicated.

";:"“;" &, Roatemnet May 1, 2008

Louise E. Rickard Date
Acting Executive Secretary
Department of Public Utility Control
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WICA-04

WATER INFRASTRUCTURE AND CONSERVATION
ADJUSTMENT

CALCUATION OF SURCHARGE
Line
1
2 Total Investment through XXXXUXX
3
4 Allowed Return on Rate
Base
5
6 Allowed Return on Investment {Line 2 times Line 4)
7
8 Income Tax on Equity Component
9
10 (@) (b) () {d)
11 Weighted Tax Pretax Tax Gross
Up
12 Cost Multiplier Cost  Col {¢) - Col (a)
13
14 Debt 0.00% 0.00%
15 Equity 0.00% 0.80%
18 0.00% - 0.00% 0.00%
17
18 Total Eligibla Investiment {Line 2 -
above) :
149
20 Income Tax Expense (Line 16 (d) times Line
18)
21
22 Depreciation Expense
23
24 Property Tax Expense
25
26 Reconciliation Shortfall{Surplus) from prior
period
27
28 Adjustment: Annual Revenues Allowed [Lines 8 through
26)
29
30

31 Base Revenues on which Adjustment will be applied
32 Revenues allowed last rate case

33 Misc Charges not subject to WICA

34 SALES for RESALE

35

36

37
38 Surcharge Percent {Line 28 divided by Line
36)

Schedule Ref.
1-Col7Ln 26 .
0.00%
s
’
1-Col8Ln26 $
1-Col42Ln 26 $
3-Ln23 $
$
$
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WATER INFRASTRUGCTURE & STATE OF
CONSERVATION ADJUSTMENT CONNECTICUT
WICA ANNUAL DEPARTMENT QF PUBLIC UTILITY
RECONCILIATION REPORT CONTROL
WICA-05 (REV
3108
REPORT PERIOD: Enter
Year
Report for year ending Report filing deadline
December 31, February 28,
SECTION 1: WATER
COMPANY INF?RMATION
COMPANY NAME: 0
STREET ADDRESS: [0
CITY: 0 STATE: |0 ZIP CODE: |0
HCLASS A [0 DOCKET NUMBER OF MOST 0
B,C RECENT RATE FILING:
iREPORT 01/00/00  |DECISION DATE OF MOST 01/00/00
DATE: RECENT RATE FILING:
NNUAL RETAIL $0.00 5 % OF ... 50.00{
WATER REVENUES * ANNUAL L
SALES L
COMPANY CONTACT: [0 7.5 % OF $0.00}
ANNLAL
SALES
Nl
“PER MOST RECENT
RATE FILING
SECTION 2: LIST OF
COMPLETED PROJECTS
#| PROJECT NAME DATE | ACTUAL | WICA ACTUAL WICA WICA
conoLE e, [PROJECT|CHARGES| ~ WICA  |REVENUE] REFUND /
INsErvice, | COST | APPLIED | REVENUES [VARIANCEJRECOVERY
USED AND IN COLLECTED AMOUNT
USEFUL REPORT
YEAR
1 #VALUEI  #VALUEH
2 #VALUEY]  #VALUE)
3 #VALUEY ~ #VALUE!
4 #VALUE  #VALUEYW
5 #VALUEY  #VALUEQ]
X [TOTALS $0.00 $0.00 $0.00] #VALUEH #VALUE!
SECTION 3: INTEREST RATE ON CUSTOMER
REFUND (IF APPLICABLE)
THE INTEREST RATE TO BE APPLIED TO
CUSTOMER REFUNDS:
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WICA-06 | | |

WATER INFRASTRUGTURE AND CONSERVATION ADJUSTMENT

SURCHARGE RECONCILIATION

Line

Surcharge Perlod: January to March
[ i

Annual Surcharge Revenues Allowed

Factor | | !

Schedide 4, Line 25

3 Month Surcharge Revenuas Allowed

| | |
Surcharge Period: é%ril ta Segtembar

Annual =Surcharge Revenues Allowed

Factor | | f

Schedule 4, Line26

6 Month Surcharge Revenues Allowed

Surcharge Perigd: October to Dacember

Annual =Surcharge Revenues Allowed

Factor | | ]

Schedule 4, Line2?

3 Month Surcharge Revenues Allowed

12 Month Surcharge Revenues Allowed

12 Month Surcharge Revenues Achieved

Surcharge Shortfall(Surplus)

to Schedule 2,Ln 26
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WICA-07

WATER INFRASTRUCTURE AND CONSERVATION ADJUSTMENT

REVENUE ALLOCATION ADJUSTMENT

Line
1
2 [Month Base Revenues
3 Jan-08 0.0%
4 Feb-08 0.0%
5 Mar-08 0.0%
6 Apr-08 0.0%
7 May-08 0.0%
8 Jun-08 0.0%
9 Jul-08 0.0%
10 Aug-08 0.0%
11 Sep-08 0.0%
12 Oci-08 0.0%
13 Nov-08 0.0%
14 Dec-08 0.0%
15 0.0%
16
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Scott J. Rubin
Attorney + Consultant
333 Oak Lane * Bloomsburg, PA 17815

Current Position

Public Utility Attorney and Consultant. 1994 to present. I provide legal, consulting, and expert witness
services to various organizations interested in the regulation of public utilities.

Previous Positions
Lecturer in Computer Science, Susquehanna University, Selinsgrove, PA. 1993 to 2000,

Senior Assistant Consumer Advocate, Office of Consumer Advocate, Harrisburg, PA. 1990 to 1994,
I supervised the administrative and techmical staff and shared with one other senior attorney the
supervision of a legal staff of 14 attorneys.
Assistant Consumer Advocate, Office of Consumer Advocate, Harrisburg, PA. 1983 to 1990.
Associate, Laws and Staruch, Harrisburg, PA, 1981 to 1983.
Law Clerk, U.S. Environmental Protection Agency, Washington, DC. 1930 to 1981.
Research Assistant, Rockville Consulting Group, Washington, DC. 1979,

Current Professional Activities
Member, American Bar Association, Public Utility Law Section.

Member, American Water Works Association.

Admitted to practice law before the Supreme Court of Pennsylvania, the New York State Court of Appeals,
the United States District Court for the Middle District of Pennsylvania, the United States Court of
Appeals for the Third Circuit, and the Supreme Court of the United States.

Previous Professional Activities
Member, American Water Works Association, Rates and Charges Subcommittee, 1998-2001.

Member, Federal Advisory Cammittee on Disinfectants and Disinfection By-Products in Drinking Water,
U.S. Environmental Protection Agency, Washington, DC. 1992 t0 1994.

Chair, Water Committee, National Association of State Utility Consumer Advocates, Washington, DC.
1950 to 1994; member of cormmittee from 1988 to 1990,

Member, Board of Directors, Pennsylvania Energy Development Authority, Harrisburg, PA. 1990 to 1994.

Member, Small Water Systems Advisory Committee, Pennsylvania Department of Environmental
Resources, Harrisburg, PA. 1990 to 1992.
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Member, Ad Hoc Committee on Emissions Control and Acid Rain Compliance, National Association of
State Utility Consumer Advocates, 1991.

Member, Nitrogen Oxides Subcommittee of the Acid Rain Advisory Committee, U.S. Environmental
Protection Agency, Washington DC. 1991,

Education

I.D. with Honors, Georpe Washington University, Washington, DC. 1981,

B.A. with Distinction in Political Science, Pennsylvania State University, University Park, PA. 1978.

Publications and Presentations

“Quality of Service Issues,” a speech to the Pennsylvania Public Utility Comnission Consumer Conference,
State College, PA. 1988.

K.L. Pape and 5.J. Rubin, “Current Developments in Water Utility Law,” in Pennsylvania Public Utility
Law (Pennsylvania Bar Institute). 1990.

Presentation on Water Utility Holding Companies to the Annual Meeting of the National Association of
State Utility Consumer Advocates, Orfando, FL. 1990.

“How the OCA Approaches Quality of Service Issues,” a speech to the Pennsylvania Chapier of the
National Association of Water Companies. 1991.

Presentation on the Safe Drinking Water Act to the Mid-Year Meeting of the National Association of State
Utility Consumer Advocates, Seattle, WA. 1991,

“A Consumer Advocate's View of Federal Pre-emption in Electric Utility Cases,” a speech to the
Pennsylvania Public Utility Commission Electricity Conference. 1991,

Warkshop on Safe Drinking Water Act Compliance Issues at the Mid-Year Meeting of the National
Association of State Utility Consumer Advocates, Washington, DC. 1992,

Formal Discussant, Regional Acid Rain Workshop, U.S. Environmental Protection Agency and National
Regulatory Research Institute, Charlotte, NC, 1992.

S.J. Rubin and SP. ONeal, “A Quantitative Assessment of the Viability of Small Water Systems in
Pennsylvania,” Proceedings of the Eighth NARUC Biennial Regulatory Information Conference,
National Regulatory Research Institute (Columbus, OH 1992), IV:79-97.

“The OCA's Concems About Drinking Water,” a speech to the Pennsylvania Public Utility Commission
Water Conference. 1992,

Member, Technical Horizons Panel, Annual Meeting of the National Association of Water Cornpanies,
Hilton Head, SC. 1992.

M.D. Klemn and S.J. Rubin, “Water and Sewer -- Update on Clean Streams, Safe Drinking Water, Waste
Disposal and Pennvest,” Pennsylvania Public Utility Law Conference (Pennsylvania Bar Institute).
1992,
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Presentation on Small Water System Viability to the Technical Assistance Center for Small Water
Companies, Pa, Department of Environmental Resources, Harrisburg, PA. 1993

“The Results Through a Public Service Commission Lens,” speaker and participant in panel discussion at
Symposium: *“Timpact of EPA's Allowance Auction,” Washington, DC, sponsored by AER*X.
1993,

*“The Hottest Legislative Issue of Today - Reauthorization of the Safe Drinking Water Act,” speaker and
participant in panel discussion at the Anmual Conference of the American Water Works
Associgtion, San Antonio, TX. 1993,

“Water Service in the Year 2000,” a speech to the Conference: “Utilities and Public Policy IlE: The
Chaltenges of Change,” sponsored by the Pennsylvania Public Uhility Cormmission and the
Pennsylvania State University, University Park, PA. 1993.

“Government Regulation of the Drinking Water Supply: Is it Properly Focused?,” speaker and participant in
panel discussion at the Natiopal Consumers League's Forum on Drinking Water Safety and Quality,
Washington, DC. 1993, Reprinted in Rurgl Water, Vol. 13 No. 1 {Spring 1994), pages 13-16.

“Telephone Penetration Rates for Renters in Pennsylvania,” a study prepared for the Permsylvania Office of
Consumer Advocate. 1993,

“Zealous Advocacy, Ethical Limitations and Considerations,™ participant in panel discussion at “Continuing
Legal Education in Ethics for Pennsylvania Lawyers,” sponsored by the Office of General Counsef,
Commonwealth of Pennsylvania, State College, PA. 1993,

“Serving the Customer,” participant in panel discussion at the Annual Conference of the National
Association of Water Companies, Williamsburg, VA. 1993.

“A Simple, Inexpensive, Quantitative Method to Assess the Viability of Small Water Systems,” a speech to
the Water Supply Sympesium, New York Section of the American Water Works Association,
Syracuse, NY. 1993,

S.1. Rubin, “Are Water Rates Becoming Unaffordable?,” Journal American Water Works Association, Val.
86, No. 2 (February 1994), pages 79-86.

“Why Waler Rates Will Double (If We're Lucky): Federal Drinking Water Policy and Its Effect on New
England,” a briefing for the New England Cenference of Public Uhtilities Commissioners, Andover,
MA. 1554,

“Are Water Rates Becoming Unaffordable?,” a speech to the Legislative and Regulatory Conference,
Assaciation of Metropolitan Water Agencies, Washington, DC. 1994,

“Relationships: Drinking Water, Health, Risk and Affordability,” speaker and participant in panel
discussion at the Annual Meeting of the Southeastern Association of Regulatory Conmissioners,
Charleston, SC, 1994,
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“Small System Viability: Assessment Methods and Implementation Issues,” speaker and participant in panel
discussion at the Annual Conference of the Ametican Water Works Association, New York, NY.
1994,

S.I. Rubin, “How much should we spend to save a life?,” Seastle Journal of Commerce, August 18, 1994
(Protecting the Environment Supplement), pages B-4 to B-5.

S. Rubin, S. Bernow, M. Folmer, I. Goldstein, and 1. Peters, An Evaluation of Kentucky-American Water
Company's Long-Range Planning, prepared for the Utility and Rate Intervention Division,
Kentucky Office of the Attomey General (Tellus Institute 1994).

S.J. Rubin, “Small System Monitoring: What Does It Mean?,” Impacts of Monitoring for Phase Il/V
Dyrinking Water Regulations on Rural and Small Communities (National Rural Water Association
1994), pages 6-12.

“Surviving the Safe Drinking Water Act,” speaker at the Annual Meeting of the National Association of
State Utility Consumer Advocates, Reno, NV, 1994,

“Safe Drinking Water Act Compliance — Ratemaking Implications,” speaker at the National Conference of
Regulatory Attorneys, Scottsdale, AZ. 1995, Reprinted in Water, Vol. 36, No. 2 (Summer 1995),
pages 28-29.

S.J. Rubin, “Water: Why Isn’t it Free? The Case of Small Utilities in Permsylvania,” Utilities, Consumers &
Public Policy: Issues of Quality, Affordability, and Competition, Proceedings of the Fourth
Utilities, Consumers and Public Policy Conference (Pennsylvania State University 1995), pages
177-183.

5.J. Rubin, “Water Rates: An Affordable Housing Issue?,” Home Energy, Vol. 12 No. 4 (July/August 1995),
page 37.

Speaker and participant in the Water Policy Forum, sponsored by the National Association of Water
Companies, Naples, FL. 1995. '

Participant in panel discussion on “The Efficient and Effective Maintenance and Delivery of Potable Water
at Affordable Rates to the Peaple of New Jersey,” at The New Advocacy: Protecting Consumers in
the Emerging Era of Utility Competition, a conference sponsored by the New Jersey Division of the
Ratepayer Advocate, Newark, NJ. 1995,

JE. Cromwell I}, and 8.J. Rubin, Development of Benchmark Measures for Viability Assessment (Pa.
Department of Environmental Protection 1995).

S. Rubin, “A Nationwide Practice from 2 Small Town in Pa.,” Lawvers & the Internet - g Supplement to the
Legal intelligencer and Pa. Law Weekly (February 12, 1996), page S6.

“Changing Customers’ Expectations in the Water Industry,” speaker at the Mid-America Regulatory
Commissioners Conference, Chicago, IL. 1996, reprinted in Water Vol. 37 No. 3 (Winter 1997),
pages 12-14..
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“Recent Federal Legislation Affecting Drinking Water Utilities,” speaker at Pennsylvania Public Utility
Law Conference, Penmsylvania Bar Institute, Hershey, PA. 1996,

“Clean Water at Affordable Rates: A Ratepayers Conference,” moderator at symposium sponsored by the
New Jersey Division of Ratepayer Advacate, Trenton, NJ. 1996.

“Water Workshop: How New Laws Will Affect the Economic Regulation of the Water Industry,” speaker at
the Annual Meeting of the National Association of State Utility Consumer Advocates, San
Francisca, CA. 1996.

E.T. Castillo, 8.J. Rubin, 8.K. Keefe, and R.S. Raucher, “Restructuring Small Systems,” Journal American
Water Works Association, Vol. 89, No. 1 (January 1997), pages 65-74.

JE. Cromwell T, S.J. Rubin, F.C. Marroceo, and MLE. Leevan, “Business Planning for Smail System
Capacity Development,” Journal American Water Works Assaciation, Vol. 89, No. 1 (January
1997), pages 47-57.

“Capacity Development — More than Viability Under a New Name,” speaker at National Association of
Regulatory Utility Commissioners Winter Meetings, Washington, DC. 1997.

E. Castillo, S K. Keefe, R.S. Raucher, and S.J. Rubin, Sinall System Restructuring to Facilitate SDWA
Compliance: An Analysis of Potential Feasibility (AWWA Research Foundation, 1997).

H. Himmelberger, et al., Capacity Development Strategy Report for the Texas Notural Resource
Conservation Commission (Aug. 1997).

Briefing on Issucs Affecting the Water Utility Industry, Annual Meeting of the National Association of
State Utility Consumer Advocates, Boston, MA. 1997,

“Capacity Development in the Water Industry,” speaker at the Annual Meeting of the Nat:onal Association
of Regulatory Utility Commissioners, Boston, MA. 1997.

*The Ticking Bomb: Competitive Electric Metering, Billing, and Collection,” speaker at the Anmual
Meeting of the National Association of State Utility Consumer Advocates, Boston, MA. 1997.

Scott J. Rubin, “A Nationwide Look at the Affordability of Water Service,” Proceedings of the 1998 Annual
Conference of the American Water Works Association, Water Research, Vol. C, No. 3, pages 113-
129 (American Water Works Association, 1998).

Scott J. Rubin, “30 Technology Tips in 30 Minutes,” Pennsylvania Public Utility Law Conference, Vol. 1,
pages 101-110 (Pa. Bar Institute, 1998).

Scott J. Rubin, “Effects of Electric and Gas Deregulation on the Water Industry,” Pennsylvania Public
Utility Law Conference, Vol. I, pages 139-146 (Pa. Bar Institute, 1998).

Scott J. Rubin, The Challenges and Changing Mission of Utility Consumer Advaocates (American
Association of Retired Persons, 1999).
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“Consumer Advocacy for the Future,” speaker at the Age of Awareness Conference, Changes and Choices:
Utilities in the New Millennium, Carlisle, PA. 1999,

Keynote Address, $1 Energy Fund, Inc., Arimial Membership Meeting, Monroeville, PA. 1999

Scott J. Rubin, “Assessing the Effect of the Proposed Radon Rule on the Affordability of Water Service,”
prepared for the American Water Works Association. 1999,

Scott J. Rubin and Janice A. Beecher, The Impacts of Electric Restructuring on the Water and Wastewater
Industry, Proceedings of the Small Drinking Water and Wastewater Systems International
Symposium and Technology Expo (Phoenix, AZ 2000), pp. 66-75.

American Water Works Association, Principles of Water Rates, Fees, and Charges, Manuat M1 — Fifth
Edition (AWWA 2000), Member, Editorial Committee.

Janice A. Beecher and Scott J. Rubin, presentation on “Special Topics in Rate Design: Affordability” at the
Annual Conference and Exhibition of the American Water Works Associatjon, Denver, CO. 2000.

Scott I. Rubin, “The Future of Drinking Water Regulation,” a speech at the Annual Conference and
Exhibition of the American Water Works Association, Denver, CO. 2000,

Janice A. Beecher and Scoitt J. Rubin, “Deregulation Impacts and Opportunities,” a presentation at the
Annual Conference and Exhibition of the American Water Works Association, Denver, CO. 2000,

Scott J. Rubin, “Estimating the Effect of Different Arsenic Maxirmun Contaminant Levels on the
Affordability of Water Service,” prepared for the American Water Works Association. 2000.

Janice A. Beecher and Scott J. Rubin, Deregulation! Impacts on the Water Industry, American Water
Works Association Research Foundation, Denver, CO. 2000.

Scott J. Rubin, Methods for Assessing, Evaluating, and Assisting Small Water Systems, NARUC Annual
Regulatory Studies Program, East Lansing, ML 2000.

Scott J. Rubin, Consumer Issues in the Water Industry, NARUC Annual Regulatory Studies Program, East
Lansing, M1. 2000.

“Be Utility Wise in a Restructured Utility Industry,” Keynote Address at Be UtilityWise Conference,
Pittsburgh, PA. 2000.

Scott J. Rubin, Jason D. Sharp, and Todd S. Stewart, “The Wired Adminisirative Lawyer,” 5" Annual
Administrative Law Symposium, Pennsylvania Bar Institute, Harrisburg, PA. 2000.

Scott J. Rubin, “Current Developments in the Water Industry,” Pesnsylvania Public Utility Law
Conference, Pennsylvania Bar Institute, Harrisburg, PA. 2000,

Scott I. Rubin, “Viewpoint: Change Sickening Attitudes,” Engineering News-Record, Dec. 18, 2000.
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Janice A. Beecher and Scoit J. Rubin, “Ten Practices of Highly Effective Water Utilities,” Opflow, April
2001, pp. 1, 6-7, 16; reprinted in Water and Wastes Digest, December 2004, pp. 22-25.

Scott . Rubin, “Pennsylvania Ulilities: How Are Consumers, Workers, and Cotporations Faring in the
Deregulated Electricity, Gas, and Telephone Industries?” Keystone Research Center. 2001.

Scott J. Rubin, “Guest Perspective: A First Look at the Impact of Electric Deregulation on Permsylvania,”
LEAP Letter, May-hme 2001, pp. 2-3.

Scott J. Rubin, Consumer Protection in the Water Industry, NARUC Annual Regulatory Studies Program,
East Lansing, ML. 2001.

Scott J. Rubin, Impacts of Deregulation on the Water ndustry, NARUC Annual Regulatory Studies
Program, East Lansing, MI. 2001.

Scott J. Rubin, “Econemic Characteristics of Small Systems,” Critical Issues in Setting Regulatory
Standards, National Rural Water Association, 2001, pp. 7-22.

Scott J. Rubin, “Affordability of Water Service,” Critical Issues in Setting Regulatory Standards, National
Rural Water Association, 2001, pp. 23-42.

Scott J. Rubin, “Criteria to Assess the Affordability of Water Service,” White Paper, National Rural Water
Association, 2001. '

Scott J. Rubin, Providing Affordable Water Service to L.ow-Income Families, presentation to Portland
Water Bureau, Portland, OR. 2001.

Scott J. Rubin, Issues Relating to the Affordability and Sustainability of Rates for Water Service,
presentation to the Water Utility Council of the American Water Works Association, New Orleans,
LA, 2002

Scott J. Rubin, The Utility Industries Compared — Water, NARUC Annual Regulatory Studies Program,
East Lansing, ML 2002.

Scott J. Rubin, Legal Perspective on Water Regulation, NARUC Annual Repuiatory Studies Program, East
Lansing, M1, 2002,

Scott J. Rubin, Regulatory Options for Water Utilities, NARUC Annual Regulatory Studies Program, East
Lansing, MI. 2002,

Scott J. Rubin, Overview of Small Water System Consolidation, presentation to National Drinking Water
Advisory Council Small Systems Affordability Working Group, Washington, DC. 2002.

Scott J. Rubin, Defining Affordability and Low-Income Household Tradeoffs, presentation to Wational
Drinking Water Advisory Council Small Systems Affordability Working Group, Washington, DC.
2002,
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Scott J. Rubin, “Thinking OQutside the Hearing Room,” Pennsylvania Public Utility Law Conference,
Pennsylvania Bar Institute, Harrisburg, PA. 2002.

Scott J. Rubin, “Update of Affordability Database,” White Paper, Wational Rural Water Association, 2003.

Scatt J. Rubin, Understanding Telephone Penetration in Pennsylvania, Council on Utility Choice,
Hamishurg, PA. 2003,

Scott J. Rubin, The Cost of Water and Wastewaier Service in the United States, National Rural Water
Association, 2003.

Scott J. Rubin, What Price Safer Water? Presentation at Annual Conference of National Association of
Regulatory Utility Commissioners, Atlanta, GA. 2003,

George M. Aman, 111, Jeffrey P. Garton, Eric Petersen, and Scott J. Rubin, Challenges and Opportunities for
Improving Water Supply Institutional Arrangements, Water Law Conference, Pennsylvania Bar
Institute, Mechanicsburg, PA. 2004,

Scott J. Rubin, Serving Low-Income Water Customers. Presentation at American Water Works Association
Annual Conference, Orlando, FL. 2004.

Scott J. Rubin, Thinking Outside the Bill: Serving Low-Income Water Customers. Presentation at National
League of Cities Annual Congress of Cities, Indianapolis, IN. 2004.

Scott J. Rubin, Buying and Selling a Water Systern — Ratemaking Implications, Pernsyivania Public Utility
Law Conference, Pennsylvania Bar Institute, Harrisburg, PA. 2005.

Scott I. Rubin, Thinking Qutside the Bill: 4 Utility Manager's Guide to Assisting Low-Income Water
Customers, American Water Works Association. 2005.

Scott J. Rubin, “Census Data Shed Light on US Water and Wastewater Costs,” Journal American Water
Works Association, Vol. 97, No. 4 (April 2005), pages 99-110, reprinted in Maxwell, The Business
of Water: 4 Concise Overview of Challenges and Opportunities in the Water Market., American
Water Works Association, Denver, CO, 2008.

Scott J. Rubin, Review of U.S. Environmental Protection Agency Notice Concerning Revision of National-
Level Affordability Methodology, National Rural Water Association, 2006.

Robert 8. Raucher, et al., Regional Solutions to Water Supply Provision, American Water Works
Association Research Foundation, Denver, CO. 2007,

Scott J. Rubin, Robert Raucher, and Megan Harrod, The Relationship Between Household Financial
Distress and Health: Implications for Drinking Water Regulation, National Rural Water
Association. 2007.

John Cromwell and Scott Rubin, Development und Demonstration of Practical Methods for Examining
Feasibility of Regional Solutions for Pravision of Water and Wastewater Service, American Water
Works Association Research Foundation, Denver, CO. in press.
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Testimony as an Expert Witness

Pa. Public Utility Commission v. Pennsylvania Gas and Water Co. - Water Division, Pa. Public Utility
Comniission, Docket R-00922404, 1992, Concerning rate design, on behalf of the Pa. Office of
Consumer Advocate.

Pa. Public Utility Commission v. Shenango Valley Water Co., Pa. Public Utility Commission, Docket
R-00922420. 1992. Concerning cost allocation, on behalf of the Pa, Office of Consumer Advocate

Pa. Public Utility Commission v. Pennsylvania Gas and Water Co. - Water Division, Pa. Public Utility
Commission, Docket R-00922482, 1993. Concerning rate design, on behalf of the Pa. Office of

Consumer Advocate

Pa. Public Utility Commission v. Colony Water Co., Pa. Public Utility Commission, Docket R-00922375.,
1993. Concerning rate design, on behalf of the Pa, Office of Consumer Advocate

Pa. Public Utility Commission v. Dauphin Consolidated Water Supply Co. and General Waterworks of
Pennsylvania, Inc., Pa. Public Utility Commission, Docket R-00932604. 1993. Concerning rate
design and cost of service, on behalf of {he Pa. Office of Consumer Advocate

West Pennt Power Cu. v. State Tax Department of West Virginia, Cireuit Court of Kanawha County, West
Virginia, Civil Action No. 89-C-3056. 1993. Concerning regulatory policy and the effects of a
taxation statute on out-of-state utility ratepayers, on behalf of the Pa. Office of Consumer Advocate

Pa. Public Utility Commission v. Pennsylvania Gas and Water Co. - Water Division, Pa. Public Utility
Comunission, Docket R-00932667, 1993, Concerning rate design and affordability of service, on
behalf of the Pa. Office of Consumer Advocate

Pa. Public Utility Commission v. National Utilities, Inc., Pa. Public Utility Commission, Docket
R-00932828. 1994. Conceming rate design, on behalf of the Pa. Office of Consumer Advocate

An Investigation of the Sources of Supply and Future Demand of Kentucky-American Water Company, Ky.
Public Service Commission, Case No. 93-434. 1994. Concerning supply and demand planning, on
behalf of the Kentucky Office of Attorney General, Utility and Rate Intervention Division.

The Petition on Behalf of Gordon's Corner Water Company for an Increase in Rates, New Jersey Board of
Public Utilities, Docket No. WR94020037. 1994. Concerning revenue requirements and rate
design, on behalf of the New Jersey Division of Ratepayer Advocate.

Re Consumers Maine Water Company Request for Approval of Contracts with Consumers Water Company
and with Ohio Water Service Company, Me. Public Utilities Commission, Docket No. 94-352.
1994. Concerning affiliated interest agreements, on behalf of the Maine Public Advocate.

In the Matter of the Application of Patomac Electric Power Company for Approval af its Third Least-Cost
Plan, D.C. Public Service Commission, Formal Case No. 917, Phase I. 1995. Concerning Clean
Air Act implementation and environmental externalities, on behalf of the District of Columbia
Office of the People’s Counsel. '



Exhibit SJR-1
Page 10 of 17

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of the
Dayton Power and Light Company and Related Matters, Ohio Public Utilities Commission, Case
No. 94-105-EL-EFC. 1995. Concerning Clean Air Act implementation {case settled before
testimony was filed), on behalf of the Office of the Ohio Consumers’ Counsel.

Kennebec Water District Proposed Increase in Rates, Maine Public Utilities Commission, Docket No. 95-
091. 1995. Conceming the reasonableness of planning decisions and the relationship between a
publicly owned water district and a very large industrial customer, on behalf of the Maine Public
Advocate.

Winter Harbor Water Company, Proposed Schedule Revisions 1o Introduce a Readiness-to-Serve Charge,
Maine Public Utilities Commission, Docket No. 95-271. 1995 and 1996. Concerning standards for,
and the reasonableness of, imposing a readiness to serve charge and/or exit fee on the customers of
a small investor-owned water utility, on behalf of the Maine Public Advocate.

In the Matter of the 1995 Long-Term Electric Forecast Report of the Cincinnati Gas & Electric Company,
Public Utilities Commission of Ohio, Case No. 95-203-EL-FOR, and n the Matter of the Two-Year
Review of the Cincinnati Gas & Electric Company’s Environmenial Complionce Plan Pursuant to
Section 4913.03, Revised Cost, Case No, 95-747-EL-ECP. 1996. Conceming the reasonableness of
the utility’s long-range supply and demand-management plans, the reasonableness of its plan for
complying with the Clean Air Act Amendments of 1990, and discussing methods to ensure the
provision of utility service to low-income customers, on behalf of the Office of the Ohio
Consumers’ Counsel..

In the Matter of Notice of the Adjustment of the Rates of Kentucky-American Water Company, Kentucky
Public Service Commission, Case No. 95-554, 1996. Concerning rate design, cost of service, and
sales forecast issues, on bebalf of the Kentucky Office of Attomey General.

In the Matter of the Application of Citizens Utilities Company for a Hearing to Determine the Fair Value of
its Properties for Ratemaking Purposes, to Fix a Just and Reasanable Rate of Return Thereon, and
to Approve Rate Schedules Designed to Provide such Rate of Return, Arizona Corporation
Commission, Docket Nos. E-1032-95-417, et al. 1996. Concerning rate design, cost of service, and
the price elasticity of water demand, on behalf of the Arizona Residential Utility Consumer Office.

Cochrane v. Bangor Hydro-Electric Company, Maine Public Utilities Comumission, Docket No. 96-053.
1996. Concerning regulatory requirernents for an electric utility to engage in noregulated business
enterprises, on behalf of the Maine Public Advocate.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Monongahela Power Company and Related Matters, Public Utilities Commission of Ohto, Case
No. 56-106-EL-EFC. 1996. Concerning the costs and procedures associated with the
implementation of the Clean Air Act Amendments of 1990, on behalf of the Ohjo Consumers’
Counsel.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rete Schedules of
Cleveland Electric IHuminating Company and Toledo Edison Company and Related Matters,
Public Utilities Commission of Ohio, Case Nos. 96-107-EL-EFC and 96-108-EL-EFC, 1996.
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Concerning the costs and procedures associated with the implementation of the Clean Air Act
Amendments of 1990, on behalf of the Ohio Consumers® Counsel.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Ohio Power Company and Columbus Southern Power Company and Related Matters, Public
Utilities Cormmission of Ohio, Case Nos. 96-101-EL-EFC and 96-102-EL-EFC. 1997. Concerning
the costs and procedures associated with the implementation of the Clean Air Act Amendments of
1994, on behalf of the Ohio Consumers’ Counsel,

An Investigation of the Sources of Supply and Future Demand of Keniucky-American Water Company
(Phase II}, Kentucky Public Service Commmission, Docket No. 93-434. 1997. Concering supply
and demand planning, on behalf of the Kentucky Office of Attorney General, Public Service
Litigation Branch.

In the Matier of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Cincinnati Gas and Electric Co. and Related Matters, Public Utilities Commission of Chio, Case
No, 96-103-EL-EFC. 1997. Conceming the costs and procedures associated with the
implementation of the Clean Air Act Amendments of 1990, on behalf of the Ohio Consumers’
Counsel.

Bangor Hydro-Electric Company Petition for Temporary Rate Increase, Maine Public Utilities
Commission, Docket No. 97-201. 1997. Conceming the reasonableness of granting an electric
utility’s request for emergency rate relief, and related issues, on behalf of the Maine Public
Advocate.

Testimony concerning H.B. 1068 Relating to Restructuring of the Natural Gas Utility Industry, Consumer
Affairs Committee, Penmsylvania House of Representatives. 1997. Concerning the provisions of
proposed legislation to restructure the natural gas utility industry in Pennsylvania, on behalf of the
Pennsylvania AFL-CIO Gas Utility Cancus.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Cleveland Electric Hluminating Company and Toledo Edison Company and Related Matters,
Public Utilities Comenission of Ohio, Case Nos. 97-107-EL-EFC and 97-108-EL-EFC. 1997.
Concerning the costs and procedures associated with the implementation of the Clean Atr Act
Amendments of 1990, on behalf of the Ohie Consumers’ Counsel.

In the Matter of the Petition of Valley Road Sewerage Company for a Revision in Rates and Charges for
Water Service, New Jersey Board of Public Utilities, Docket No. WR92080846]. 1997,
Conceming the revenue requirements and rate design for a wastewater treatment utility, on behalf
of the New Jersey Division of Ratepayer Advocate.

Bangor Gas Company, L.L.C., Petition for Approval to Furnish Gas Service in the State of Maine, Maine
Public Utilities Commission, Docket Neo. 97-795. 1998. Concerning the standards and public
policy concerns involved in issuing a certificate of public convenience and necessity for a new
natural gas utility, and related ratemaking issues, on behalf of the Maine Public Advocate.

In the Matter of the Investigation on Motion of the Commission into the Adequacy of the Public Utility
Water Service Provided by Tidewater Utilities, Inc., in Areas in Southern New Castle County,
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Delaware, Delaware Public Service Commission, Docket No. 309-97. 1998. Concerning the
standards for the provision of efficient, sufficient, and adequate water service, and the application
of those standards to a water utility, on behalf of the Delaware Division of the Public Advocate.

In the Matter of the Reguiation of the Electric Fuel Component Contatned within the Rate Schedules of
Cincinnati Gas and Electric Co. and Related Matiers, Public Utilities Commission of Ohio, Case
No. 97-103-EL-EFC. 1998. Conceming fuel-related transactions with affiliated companies and the
appropriate ratemaking treatmetit and regulatory safepuards involving such transactions, on behalf
of the Ohio Consumers’ Counsel.

Olde Pori Mariner Fleet, Inc. Complaint Regarding Casco Bay Island Transit District’s Tour and Charter
Service, Maine Public Utilities Commmission, Docket No. 98-161. 1998, Concerning the standards
and requirements for allocating costs and separating operations between regulated and unregulated
operations of a transportation utility, on behalf of the Maine Public Advocate and Olde Port
Mariner Fleet, Inc.

Central Maine Power Company Investigation of Stranded Costs, Transmission and Distribution Utility
Revenue Requirements, and Rate Design, Maine Public Utilities Commission, Docket No. 97-580.
1998. Concerning the treatment of existing rate discounts when designing rates for a transmission
and distribution electric utility, on behalf of the Maine Public Advocate.

Pa. Public Uslity Commission v. Manufacturers Water Company, Pennsylvania Public Utility Commission, -
Docket No. R-00984275. 1998. Concerning rate design on behalf of the Manufacturers Water
Industrial Users.

In the Matter of Petition of Pennsgrove Water Supply Company for ar Increase in Rates for Water Service,
New Jersey Board of Public Utilities, Docket No, WR93030147. 1998. Concerning the revenue
requirements, level of affiliated charges, and rate design for a water utility, on behalf of the New
Jersey Division of Ratepayer Advocate.

In the Matter of Petition of Seaview Water Company for an Increase in Rates for Water Service, New Jersey
Board of Public Utilitics, Docket No, WR98040193. 1999. Concerning the revenue requirements
and rate design for a water utility, on behalf of the New Jersey Division of Ratepayer Advocate.

In the Matter of the Reguiation of the Electric Fuel Component Contained within the Rate Schedules of
Ohio Power Company and Columbus Southern Power Company and Related Matters, Public
Utilities Commission of OQhio, Case Nos. 98-101-EL-EFC and 98-102-EL-EFC. 1999, Conceming
the costs and procedures associated with the implementation of the Clean Air Act Amendments of
1990, on behalf of the Ohio Consumers” Counsel.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Dayton Fower and Light Company and Related Matters, Public Utilities Compmission of Ohio, Case
No. 98-105-EL-EFC. 1999. Concerning the costs and procedures associated with the
implementation of the Clean Air Act Amendments of 1990, on behalf of the Ohio Consumers’
Counsel.

In the Matter of the Regulation of the Electric Fuel Component Coniained within the Rate Schedules of
Monongahela Power Company and Related Matters, Public Utilities Commission of Ohio, Case
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No. 99-106-EL-EFC. 1999. Conceming the costs and procedures associated with the
implementation of the Clean Air Act Amendments of 1990, on behalf of the Ohio Consumers’
Counsel.

County of Suffolk, et al. v. Long Island Lighting Campany, et al., U.S. District Court for the Eastern District
of New York, Case No. 87-CV-0646. 2000. Submitted two affidavits concerning the calculation
and collection of court-ordered refunds to utility customers, on behalf of counsel for the plaintiffs.

Northern Utilities, Inc., Petition for Waivers from Chapter 820, Maine Public Utilities Commuission, Dacket
No. 99-254. 2000. Concerning the standards and requirements for defining and separating a natural
gas utility’s core and non-core business functions, on behalf of the Maine Public Advocate.

Notice of Adjustment of the Rates of Kentucky-American Water Company, Kentucky Public Service
Comrmussion, Case No. 2000-120. 2000. Concerning the appropriate methods for allocating costs
and designing rates, on behalf of the Kentucky Otfice of Attorney General.

In the Matter of the Petition of Gordon's Corner Water Company for an Increase in Rates and Charges for
Water Service, New Jersey Board of Public Utilities, Docket No. WR00050304. 2000. Concerning
the revenue requirements and rate design for a water utility, on behalf of the New Jersey Division of
Ratepayer Advocate.

Testimony concerning Arsenic in Drinking Water: An Update on the Science, Benefits, and Costs,
Committee on Science, United States House of Representatives. 2001, Concerning the effects on
low-income households and small communities from a more stringent regulation of arsenic in
drinking water,

In the Matter of the Application of The Cincinnati Gas & Electric Company for an Increase in Gas Rafes in
tts Service Territory, Public Utilities Commission of Ohio, Case No. 01-1228-GA-AIR, et af. 2002.
Concerning the need for and structure of a special rider and alternative form of regulation for an
accelerated main replacement program, on behalf of the Ohio Consurners” Counsel,

Pennsylvania State Treasurer’s Hearing on Enron and Corporate Governance Issues. 2002. Concerning
Enron’s role in Pennsylvania’s electricity market and related issues, on behalf of the Pennsylvania
AFL-CIO.

An Investigation into the Feasibility and Advisability of Kentucky-American Water Company's Proposed
Solution 1o its Water Supply Deficit, Kentucky Public Service Commission, Case No. 2001-00117.
2002. Cancemning water supply planning, regulatory oversight, and related issue, on behalf of the
Kentucky Office of Attorney General.

Joint Application of Pennsylvania-American Water Company and Thames Water Aqua Holdings GmbH,
Pennsylvania Public Utility Commission, Docket Nos. A-212285F0096 and A-230073F0004. 2002.
Conceming the risks and benefits associated with the proposed acquisition of a water utility, on
behalf of the Pennsylvania Office of Consumer Advocate.

Application for Approval of the Transfer of Control of Kentucky-American Water Company to RWE AG and
Thames Water Agua Holdings GmbH, Kentucky Public Service Commission, Case No.
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2002-00018. 2002. Concerning the risks and benefits associated with the proposed acquisition of a
water utility, on behalf of the Kentucky Office of Attorney General.

Joint Petition for the Consent and Approval of the Acquisition of the Outstanding Common Stock of
American Water Works Company, Inc., the Parent Company and Controlling Shareholder of West
Virginia- American Water Company, West Virginia Public Service Commission, Case No. 01-1691-
W-PC. 2002. Concerning the risks and benefits associated with the proposed acquisition of a water
utility, on behalf of the Consumer Advocate Division of the West Virginia Public Service
Commission.

Joint Petition of New Jersey-American Water Company, Inc. and Thames Water Aqua Holdings GmbH for
Approval of Change in Conirol of New Jersey-American Water Compuny, Inc., New Jersey Board
of Public Utilities, Docket No. WM01120833, 2002, Concerning the risks and benefits associated
with the proposed acquisition of a water utility, on behalf of the New Jersey Division of Ratepayer
Advocate,

linois-American Water Company, Proposed General Increase in Water Rates, Hlinois Commerce
Commission, Docket No. 02-0690, 2003. Concerning rate design and cost of service issues, on
behalf of the Hlinois Office of the Attorney General.

Pennsylvania Public Utility Commission v. Pennsylvania-American Water Company, Pennsylvania Public
Utility Cormission, Docket No. R-00038304. 2003. Concerning rate design and cost of service
issues, on behalf of the Permsylvania Office of Consumer Advocate.

West Virginia-American Water Company, West Virginia Public Service Commission, Case No. 03-0353-W-
42T. 2003. Concerning affordability, rate design, and cost of service issues, on behalf of the West
Virginia Consumer Advocate Division,

Petition of Seabrook Water Corp. for an Increase in Rates and Charges for Water Service, New Jersey
Board of Public Utilities, Docket No. WR3010054. 2003. Concerning revenue requirements, rate

design, prudence, and regulatary policy, on behalf of the New Jersey Division of Ratepayer
Advocate.

Chesapeake Ranch Water Co. v. Board of Commissioners of Catvert County, U.S. District Court for
Southern District of Maryland, Civil Action No. 8:03-cv-02527-AW. 2004. Submitted expert report
concerning the expected level of rates under various options for serving new cormmercial
development, on behalf of the plaintiff.

Testimony concerning Lead in Drinking Water, Commitiee on Government Reform, United States House of
Representatives. 2004. Concerning the trade-offs faced by low-income households when drinking
water costs increase, including an analysis of H.R. 4268.

West Virginia-American Water Company, West Virginia Public Service Commission, Case No. (4-0373-W-
42T. 2004. Concerning affordability and rate comparisons, on behalf of the West Virginia
Consumer Advocate Division.
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West Virginia-American Water Company, West Virginia Public Service Commission, Case No. 04-0358-W-
PC. 2004. Concerning costs, benefits, and risks associated with a wholesale water sales contract, on
behalf of the West Virginia Consurner Advocate Division.

Kentucky-American Water Company, Kentucky Public Service Comimission, Case No. 2004-00103. 2004,
Concerning rate design and tariff issues, on behalf of the Kentucky Office of Attorney General.

New Landing Utility, Inc., llinois Commerce Comemission, Dacket No. 04-0610. 2005, Concerning the
adequacy of service provided by, and standards of performance for, a water and wastewater utility,
on behalf of the lllinois Office of Attorney General.

People of the State of Hlinois v. New Landing Utility, Inc., Circuit Court of the 15® Judicial District, Ogle
County, Illinois, No. 00-CH-97. 2005. Concerning the standards of performance for a water and
wastewater utility, including whether a receiver should be appointed to manage the utility’s
operations, on behalf of the Illinois Office of Attorey General.

Hope Gas, Inc. d/b/a Dominion Hope, West Virginia Public Service Cormmission, Case No. 05-0304-G-
42T. 2005. Concerning the utility’s relationships with affiliated companies, including an
appropriate level of revenues and expenses associated with services provided to and received from
affiliates, on behalf of the West Virginia Consumer Advocate Division.

Monongaheln Power Co. and The Potomac Edison Co., West Virginia Public Service Commission, Case
Nos. 05-0402-E-CN and 05-0750-E-PC. 2005. Conceming review of a plan to finance the
construction of pallution control facilities and related issues, on behalf of the West Virginia
Consumer Advacate Division.

Joint Application of Duke Energy Corp., et al., for Approval of a Transfer and Acquisition of Control, Case
Kentucky Public Service Commission, No. 2005-00228. 2005. Concerning the risks and benefits
associated with the proposed acquisition of an energy utility, on behalf of the Kentucky Office of
the Attorney General,

Commonwealth Edison Company proposed general revision of rates, restructuring and price unbundling of
bundled service rates, and revision of ather terms and conditions of service, llinois Commerce
Commission, Docket No. 05-0597. 2005. Concerning rate design and cost of service, on behalf of
the Illinois Office of Attorney General.

Pennsylvania Public Utility Commission v. Aqua Pennsylvania, Inc., Pennsylvania Public Utility
Conrmission, Docket No. R-00051030. 2006. Concerning rate design and cost of service, on behalf
of the Pennsylvania Office of Consumer Advocate.

Central Hlinois Light Company d/b/a AmerenCILCO, Central Hlinois Public Service Company d/b/a
AmerenCIPS, and Rlinois Power Company d/b/a AmerenIP, proposed general increases in rates
Jor delivery service, lllinois Commerce Cotmission, Docket Nos. 06-0070, et al. 2006.
Concerning rate design and cost of service, on behaif of the Tllinois Office of Attorney General.

Grens, et al., v. lllinois-American Water Co., Nlinois Commerce Commission, Docket Nos. 5-0681, et al.
2006. Concerning utility billing, metering, meter reading, and customer service practices, on hehalf
of the Illinois Office of Attorney General and the Village of Homer Glen, Illinois.



Exhibit SJR-1
Page 16 of 17

Commonwealth Edison Company Petition for Approval of Tariffs Implementing ComEd's Proposed
Residential Rate Stabilization Program, Tilinois Commerce Commission, Docket No. 06-0411.
2006. Concerning a utility’s proposed purchased power phase-in proposal, in behalf of the Hlinois
Office of Attorney General.

Iitinois-American Water Company, Application for Approval of its Annual Reconciliation of Purchased
Water and Purchased Sewage Treatment Surcharges Pursuant to 83 Ill. Adm. Code 655, lllinois
Commerce Commission, Docket No. 06-0196. 2006. Concerning the reconciliation of purchased
water and sewer charpes, on behalf of the lllinois Office of Attomey General and the Village of
Homer Glen, Olinois.

Hlinois-American Water Company, et af., lllinois Commerce Commission, Docket No. 06-0336. 2006.
Concerning the risks and benefits associated with the proposed divestiture of a water utility, on
behalf of the Illinois Office of Attorney General.

Joint Petition of Kentucky-American Water Company, et al., Kentucky Puhlic Service Commission, Docket
No. 2006-00157. 2006. Concemning the risks and benefits associated with the proposed divestiture
of a water utility, on behalf of the Kentucky Office of Attomey General.

- Agua Hlinois, Inc. Proposed Increase in Water Rates for the Kankakee Division, Illinois Commerce
Commission, Docket No. 06-0285. 2006. Concerning various revenue requirement, rate design,
and tariff issues, on behaif of the County of Kankakee.

Housing Authority for the City of Pottsville v. Schuylkill County Municipal Authority, Court of Common
Pleas of Schuylkili County, Pennsylvania, No. 8-789-2000. 2006. Conceming the reasonableness
and uniformity of rates charged by a municipal water authority, on behalf of the Poitsville Housing
Authority.

Application of Pennsylvania-American Water Company for Approval of a Change in Congrol, Penmsylvania
Public Utility Commission, Docket No. A-212285F0136. 2006. Concerning the risks and benefits
associated with the proposed divestiture of a water utility, on behalf of the Pennsylvania Office of
Consumer Advocate.

Application of Artesian Water Company, Inc., for an Increase in Water Rates, Delaware Public Service
Commission, Docket No. 06-138. 2006. Conceming rate design and cost of service, on behalf of
the Staff of the Delaware Public Service Commission.

Central IHlinois Light Company, Central lilinois Public Service Company, and lllinois Power Company:
Pefition Requesting Approval of Deferral and Securitization of Power Costs, Hlinois Commerce
Commission, Docket No. 06-0448. 2006, Conceming a utility’s proposed purchased power phase-
in proposal, in behalf of the Nllinois Office of Attorney General.

Petition of Pennsylvania-American Water Company for Approval io Implement a Tariff Supplement
Revising the Distribution System Improvement Charge, Pennsylvania Public Utility Commission,
Docket No. P-00062241. 2007, Concerning the reasonableness of a water utility’s proposal to
increase the cap on a statutorily authorized distribution system surcharge, on behalf of the
Pennsylvania Office of Consurner Advocate.
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Adjustment of the Rates of Kentucky-American Water Company, Kentucky Public Service Commission,
Case No. 2007-00143. 2007. Concerring rate design and cost of semce on behalf of the
Kentucky Office of Attorney General.

Application of Kentucky-American Water Company for a Certificate of Convenience and Necessity
Authorizing the Construction of Kentucky River Station II, Associated Facilities and Transmission
Main, Kentucky Public Service Commission, Case No. 2007-00134. 2007. Concerning the life-
cycle costs of a planned water stupply source and the imposition of conditions on the construction of
that project, on behalf of the Kentucky Office of Attorney General.

Pa. Public Utility Commission v. Pennsylvania-American Water Company, Pexmsylvania Public Utility
Commission, Docket No. R-00072229. 2007. Concerning rate design and cost of service, on behalf
of the Pennsylvania Office of Consumer Advocate.

Illinois-American Water Company Application for Approval of its Annual Reconciliation of Purchased
Water and Purchased Sewage Treatment Surcharges, inois Commerce Commission, Docket
No. 07-0195. 2007. Conceming the reconciliation of purchased water and sewer charges, on behalf
of the INlinois Office of Attorney General.

In the Matter of the Application of Aqua Ohio, Inc. fo Increase Its Rates for Water Service Provided In .
the Lake Erie Division, Public Utilities Commission of Ohio, Case No.07-0564-WW-AIR. 2007,
Concerning rate design and cost of service, on behalf of the Office of the Ohio Consumers®
Counsel.

Pa. Public Utifity Commission v. Agua Pennsylvania Inc., Pennsylvania Public Utility Commission,

Docket No. R-00072711. 2008. Concerning rate design, on behalf of the Masthope Property
Ovwmers Council.

Hllinois-American Water Company Proposed increase in water and sewer rates, Illinois Commerce
Commission, Docket No. 07-0507. 2008. Concerning rate design and demand studies, on behalf
of the Illinois Office of Attorney General. '

Central Ilinois Light Company, d/b/a AmerenCILCO; Central fllinois Public Service Company, d/bja
AmerenCIPS; Hlinois Power Company, d/b/a AmerenlP: Proposed general increase in rates for
electric delivery service, Tllinois Commerce Commission Docket Nos. 07-0585, 07-0536,
07-0587. 2008. Concerning rate design and cost of service studies, on behalf of the Hlinois
Office of Attorney General.

Commonwealth Edison Company: Proposed general increase in electric rates, Dlinois Commerce
Commission Docket No. 07-0566. 2008. Concerning rate design and cost of service studies, on
behalf of the Illinois Office of Attorney General.

In the Matter of Application of Ohio American Water Co. to Increase fts Rates, Public Utilities
Commission of Ohio, Case No. 07-1112-WS-AIR. 2008. Concerning rate design and cost of
service, on behalf of the Office of the Ohio Consumers” Counsel.
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Dominian East Ohio Gas Campany Exhibit SIR-4
Case Nos. 08-169-GA-ALT, et al.

Unaccounted for Gas (Percent} - DEO and Peer Group, 2007

Peer Group Unaccounted for Gos (%)
ATLANTA GAS LIGHT CO 163
COLUMBIA GAS OF OHIO INC 0.10
CONSUMERS ENERGY CO 0.63
MICHIGAN CONSOLIDATED GAS CO {MICHCON) 1.40
NORTHERN INDIANA PUBLIC SERVICE CO 0.23
OKLAHOMA NATURAL GAS CO 156
PUBLIC SERVICE CO OF COLORADO 1.67
PUBLIC SERVICE ELECTRIC & GAS CO 0.43
PUGET SOUND ENERGY 0.80
ATMIOS ENERGY CORPCRATION, MID-TEX DIVISION 2.71
Average 112

Dominion East Ohio 0.27

Source: US Office of Pipeline Safety, Annual Reparts for Gas Distribution Utilities,
http://ops.dot.gov/stats/DT98.htm


http://ops.dot.gov/stats/DT98.htm

Dominion East Ohio Gas Company Exhibit SJR-5

Case Nos. 08-169-GA-ALT, et al.

Number of Leaks Eliminated or Repaired, by Type, During 2007 - DEO and Peer Group

Peer Group % of Total DEQ % of Total
Corrosion - Mains 5,872 27.2% 3,582 79.8%
Natural Forces - Mains 3,663 17.0% 18 0.4%
Excavation - Mains 4,544 21.1% 161 3.6%
Other Outside Force- Mains 328 1.5% 73 1.6%
Material or Welds - Mains 1,617 7.5% 111 2.5%
Equipment - Mains 1,036 48% 51 1.1%
QOperations - Mains 1,158 5.4% 10 0.2%
Other - Mains 3,350 15.5% 484 10.83%
Total Leaks in Mains 21,565 100.0% 4,450 100.0%
Total Miles 203,955 19,584
Leaks per 100 Miles 106 229
Peer Group % of Total DEO % of Total
Corrosion - Services 8,386 17.7% 4,054 51.5%
Natural Farces - Services 3,328 7.0% 38 0.5%
Excavation - Services 14,687 31.1% 634 B.0%
Other Qutside Force - Services 910 1.9% 391 5.0%
Material or Welds - Services 4,974 10.5% 203 2.6%
Equipment - Services 4,256 9.0% 281 3.6%
Operations - Services 3,751 7.9% 50 0.6%
Other - Services 6,986 14.8% 2,227 28.3%
Total Leaks in Services 47,278 100.0% 7,878 100.0%
Total Services 11,909,749 1,294,905
Leaks per 1000 Services 4.0 6.1
Leaks Awaiting Repair at Year End 18,258 593
Total Miles 203,955 19,584
Known Leaks per 100 Miles 9.0 30
Total Leaks 87,101 12,961
Total Leaks per 100 Miles 427 b6.2
Total Leaks per 1000 Services 73 10.0

Source: US Office of Pipeline Safety, Annua! Reports far Gas Distribution Utilities,

http://ops.dot.gov/stats/DT9I8.htm


http://ops.dot.gov/stats/DT98.htm
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