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BEFORE THE WASHINGTON UTILITIES AND TRANSPORTATION COMMlSSlON

Docket Nos. UG-110723
Puget Sound Energy, Inc.'s :
~ Tariff Filing for Pipeline Integrity Program

WUTC STAFF DATA REQUEST NO. 22

WUTC STAFF DATA REQUEST NO. 22:

(a) The reply to Staff Informal Data Request No. 05 is not responsive. Please

provide complete copies of any documents that detail any improvement to-
~ pipeline safety and/or reliability.

(b) Please provide all supporting documents such as memos, meeting minufes, and
internal reports that lead to the conclusion that absent the requested accounting
treatment the reliability and safety of PSE’s natural gas system is compromised.

(c) In the Response to UTC Staff Informal Data Request No. 5, PSE states, “Absent
this tariff, PSE will continue to manage pipeline safety programs as it has done in
the past.” Does this imply that PSE's current management of plpellne safety

: programs results in an unsafe or unrellable pipeline system’?

(d) Please provide direct evidence that the replacement of bare steel pipes from
2003 through 2010 has reduced leaks and/or disaﬁstrous events.

(e) Please address the specific ways the requested accounting treatment will

enhance the safety and reliability of PSE’s pipeline system.

Response:

(a)  Attached is a copy of PSE’s 2010 Continuing Surveillance Report. This report
documents PSE’s review of system performance and operational measures related to
the safety and reliability of the gas distribution system. This report also analyzes data to
identify any emerging trends, describes the plan to initiate any new proactive measures
in response to these trends, and tracks subsequent progress related to addressing
these issues. The System Performance Measures and Trends section in the Executive
Summary of the report starting on page 7 provides a high level overview of safety and
reliability trends and improvements. In addition, figure 6 on page 22 of the report
illustrates the improvement in the number of active leaks in the system over time. Of

~ particular note is the continued reduction in grade “B” leaks.
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(b)  PSE does not believe that absent the requested accounting treatment that the
reliability and safety of our natural gas distribution system will be compromised. Per the
information provided in the response to (a) above, PSE’s system performance has been
improving due to existing integrity programs. ‘PSE will continue these programs and
continue to improve the safety and reliability of our distribution system even without the
approval of the PIP tariff. PSE is requestmg the PIP tariff to enhance |mprovements in
system rel|ab|I|ty and safety.

(¢)  This statement is not intended to imply any concern with the current
management of PSE’s pipeline safety programs. This statement is intended to
communicate that PSE believes the current program will continue to improve pipeline
reliability and safety, albeit at a potentiaily slower pace than would be allowed if the PIP
tariff is approved. :

(d)  This request asks for evidence that the replacement of bare steel pipes from
2003 through 2010 has reduced leaks and/or disastrous events. The leakage reduction
is illustrated by reviewing both the new leaks found as well as leak repair trends. Since
2003, we have had a 20% decrease in the number of new leaks found per mile of bare
steel leak surveyed. The following graph illustrates the number of leak repairs per year
relative to the cumulative footage of bare steel main replaced. As shown in this graph,
there has been almost a 50% reduction in the number of leak repairs since 2003.
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(e)  Approval of the PIP tariff will enhance the safety and reliability of PSE's pipeline
system by providing the opportunity to replace additional aging infrastructure. For

example, PSE now targets replacement of any steel wrapped main that has a risk score
- above 0.8 per foot. The risk score is based on repalred leaks, active leaks, indications
of corrosion or coating degradation found during pipe inspections and is normallzed by
the number of feet of main in the candidate section. With the PIP tariff approved, PSE
would work collaboratively with Staff to determine a lower threshold for pipe
replacement such as a risk score of 0.6 per foot allowing additional segments of main to
be replaced as well as Iarger segments. ‘
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ATTACHMENT A to PSE’s Response to
WUTC STAFF Data Request No. 22
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The following tepott provides the tesults of PSE’s review of system petformance and operational

measutes-of the 'ga,s distribution system in-2010.-This is the second annual (‘“'nnrimﬁ'no Surveillance:

" Report on PSE’s system. This report expands on the 2009 report incorporating additional analysis
and detail to provide insights into PSE’s system performance. The additional detail incorporates
new and expanded ways of analyzing the data based on insight gained from PSE’s development of
its Distribution. Integrity Management Program, PHMSA reporting and data quality initiatives and
discussions with consultants involved with the third party audit of our gas safety activities.

The focus of this ongolng review is to identify any emerging trends, describe the plan to initiate any
new proactive measures in response to these trends, and track subsequent progress. This report

~documents that the reviews requited in Section 5 of Gas Operating Standard (GOS) 2575.2700,
Continuing Sutveillance, have been performed and addmonal measures have been nnplemented
where appropriate.

This report also documents the following elements as required by GOS 2425.2600 Distribution
Integrity Management Program (DIMP):

¢ Documents the present system knowledge specifically related to risks,

o Presents data on threats to the system and ranks these risks,

o Discusses what is being done to mitigate those risks and whether additional mitigative
measutes should be implemented,

e Presents historical system performance, and

e Documents the plans to continue to improve system performance if appropriate.

Timely identification and remediation of individual issues that require immediate action is -
accomplished through existing processes such as those established in GOS 2575.2700 Continuing

* Sutveillance, GOS 2575.3100 Patrolling Program, GOS 2575.2800 Examining Buried Plpehnes and
GOS 2625 1300 Leakage Action Program

Addltlonally, identification of trends that may emerge during the year is important and is being
addressed through monitoring gas system metrics. These metrics are monitored on anongoing basis
and action Will be taken as a result of any emerging trends or concerns.

Included in this report is a broad review of system data and a detailed discussion of what thls data
indicates 1nclud1ng validation and confirmation of previously identified trends and the identification
of emetging trends; a desctiption of plans to initiate new proactive measures; any plans to continue
ot enhance existing proactive measures and provides a format for tracking and reporting on

" subsequent progress. If additional ot enhanced measures are needed, these plans will be
incotporated in the budget process for funding for the following calendar year.

© 2010 Continuing Surveillance Report — Forward ' ‘ Page 5 of 75
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System Performance Measures and Trends
Gas Maintenance Programs
Systetn Data

v N

Part 1: Executive Summary

The Executive Summary provides a hlgh level ovetview of the most significant trends identified and
the measures that have been implemented or are proposed to address these trends and maintain
system integrity.

Part 2: System Summary

The second patt is a System Summary which provldes background on PSE’s distribution system.
This includes a descnptlon of the various materials used in PSE’s system as well as information on
the relative amounts of pipe by material, vintage, and facility type.

- Part 3: System Performance Measures and Trends '
" The third part details the key System Performance Measures and Trends This section presents data
that has been analyzed to determine if existing programs are adequately addressing system risks or
whether there ate any emerging trends that indicate additional or revised measures are approptiate to
consider implementing to address the potential trend.  This analysis includes a discussion of
whether the performance metrics validate the current direction PSE has taken or identify areas that
warrant increased activities.

Part 4: Gas Maintenance Programs

' The fourth section reports on Gas Maintenance Programs. This includes providing information on
programs that have previously been identified through similar system reviews and other system
integrity dtivers;as-well-as-newly identified programs-or enhancements to existing programs that

* were identified as patt of this review. This section tepotts on the accomplishments of each program
as well as the future program plans. '

Part 5: System Data
The final section contains a summary of the system data that is presented in Appendix A The

_ system data presents information on vintages and classes of matetials installed in the disttibution
system, leak repairs by cause (hazardous and total), leak repairs by material and cause (hazardous and
total), and data on thé frequency of each threat.

2010 Conﬁﬁuidg Surveillance Report - Forward . Page 6 of 75
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Part 1: Executive Summary

System Summary

~PSE’s gas distribution system consists of over 12 ,000 miles of main and provides gas setvice to mote
than 750,000 customers. As shown in the table below, mote than 2/3 of the system is plastic,
almost 1/3 of the system is wrapped steel pipe, and less than 1% of the system is bare steel.

Plastic 67% 78%
Wrapped Steel (Protectedy | 32% 19%
Bare Steel and Wrought Iron (Unprotected and Protected) 1% 2%

- Materials and vintage are both important predictots of system petfotmance. Mote than 3/4 of the
systemn was installed after the initial federal pipeline safety regulations were adopted and more than
1/2 was installed after 1990 when-plastic pipe materials and construction practices had 31gmﬁcant1y
improved.

System Perfotﬁnance Measures and Trends

As required by the DIMP regulation, PSE has developed and will monitor its performance measures
. from an established baseline to evaluate the effectiveness of its integrity management program.
" While PSE established a moving 5-year average baseline, additional analysis may be required to
* accurately interpret whether performancc is improving. The number of hazardous and total leaks
tepaired in 2010 due to corrosion and excavation damage has continued to decline. These decreases
indicate that the overall system performance has improved as excavation. damage and corrosion have
been the largest threats to PSE's system. The number of hazardous leaks in each material type has
also declined. Excavation damages and.tickets also show a positive trend.

The active leak review indicates generally positive trends in system performance. As shown in the

~following graph, total active leaks have decreased by 50% since 1995 and active grade “B” leaks have
dectreased by 65% over the same timeframe: One of the primary reasons for this reduction in the
total active leaks is attributed to cast iron main replacement which was completed in 2007, The
reduction in grade “B” leaks has been accomplished primarily through replacing cast iron, bare steel,
and older vintage PE. plpe as well as a focus on more prompt repair of “B” leaks that wete not
associated with planned pipe replacement ateas.

2010 Continuing Susveillance Report — Part 1: Executive Summary Page 7 of 75
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With the completion of cast iron replacement, bare steel pipe is PSE’s next highiest priotity fot
system-wide replacement. This is highlighted by the fact that bare steel has the highest number of
" new leaks found per mile as shown in the following graph. In addition, bare steel has the highest
number of active leaks per mile, the highest number of repaired leaks per mile, and the highest
number of leaks scheduled for repair per'mile. The Bate Steel Replacement Program is focused on
replacing all bare steel and wrought iron main and setvices in PSE’s system by the end of 2014,

Active Leaks Per Mile by Material and Vintage
Main Only

Active Leaks per Mile

T - T _ — S

Bare Steel STW - 1971 and Oider  PE - 1985 and Older STW - 1972 and Newer  PE - 1986 and Newer
) Material and Vintage ’

The graph also shows that after bare steel, wrapped steel pipe older than 1972 and plastic pipe oldet
than 1986 have the next highest number of active leaks pet mile. PSE has three programs; the
Wrapped Steel Service Assessment Program (WSSAP), the Pte-1972 STW Main Replacement

2010 Continuing Surveillance Repost - Part 1: Executive Summary Page 8 0of 75
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Program, and the Older PE Pipe Replacement Program,; that are focused on identifying facﬂltles

within these populations for replacement and/or increased leak survey.

While replacing facilities that have integtity issues is an irnportant part of maintaining and improving
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PSE’s review of leakage data indicates positive trends relative to leak management. Leak survey’
trends illustrate that PSE’s leak survey frequencies are appropriately assigned for the diffetent types

" of facilities. The highest concentration of new leaks has been found on the facilitics that ate leak
surveyed the most frequently and the lowest concentration of new leaks has been found on those
facilities that ate surveyed the less frequently. The trends relative to leaks discovered by source and
grade indicate PSEs leak sutvey progtam, odotization program, and public education program are
effective in detecting and proacnvely mitigating leaks.

Leak repair data also indicates that excavation damage temains the leading threat to the system. As
shown in the following graph, 3 party damage was the cause of more than %z of the leaks tepaited

_ during the last 5 years. ‘In addition, 3rd party damage is the leading cause of fedetally tepottable
incidents. These trends ate consistent throughout the industry.

2006 - 2010 Repaired Leaks by Leak Cause
5-Year Average
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Even though 3* party damage remains the leading cause of leaks on out system, PSE has achieved a
significant reduction in 3rd party damage since 2003. The Common Ground Alliance.and industry

" in general has accepted representing the ratio of damages per 1,000 locates to better normalize the
impact of increasing and decteasing excavation activity. As shown in the graph below, PSE has
been very successful in reducing damages per 1,000 locate requests. This positive trend has been
achieved thtough a combination of efforts. The most significant reductions have been achieved by
excavatots using more careful excavation practices and increased public awareness of and adherence
to the regulations that require excavators to call for Jocates pnor to excavating,

. 2010 Continuing Sutveillance Report — Part 1: Executive Summary : ) Page 9 of 75
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Gas Maintenance Programs : ,
PSE has identified and established a number of gas maintenance progtams through system reviews
and by other system integtity drivets. New programs and enhancements to existing programs
continue to be identified and made through these reviews. PSE continues to monitot system data to
validate pteviously identified trends and to recognize changes or newly emerging trends. At this
time, the data confirms PSE is focusmg on the highest priotity ateas including reducing third party
damage and replacing and leak sutveying pipe where there ate integrity concerns. The following lists
_ these pipe integtity programs along with the additional maintenance ptograms designed to mitigate
or prevent safety and compliance risks and those programs that have been completed.

The following ate existing ptograms that address pipe integrity:
Bare Steel Replacement Program

Wrapped Steel Service Assessment Program (W SSAP)
Pre-1972 STW Main Replacement

Older PE Pipe Replacement

" The following ate existing maintenance programs developed to mitigate and prevent safety and
compliance risks:
e Isolated Facilities Extension Programs
Sidewalk Regulators
Above Ground Regulators
Steel Services in Casing
Extended Service Lines in Mobile Home Communities
Regulator Station Remediation

2010 Continuing Surveillance Report - Part 1: Executive Summary Page 10 of 75
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- Converted Single Service Farm Tap Progtam
Regulator Station Pipe Support Mitigation
Regulator Station Over Pressure Protection
Industrial Meter Set Remediation

Buried MSA Remediation
‘Traffic Protection Enhancements

¢ Rocks and Debris on Buried Pipe

e  Shallow Main and Service Remediation

Mobile Home Community (MHC) Encroachment Surveys .
Docks and Wharves Assessment

Bridge and Slide Remediation.

Atmospheric Corrosion at Hard-to-Reach Bridges

Aging High Pressure Valve Mitigation

Double Insulated Flange Valve Mitigation ,
High Voltage Alternating Cutrent (FHIVAC) Mitigation Program
High Pressure Main Evaluation and Assessment

Transmission Integrity Management Program

e o o

The following programs have been completed:
e Isolated Facilities Progtam
e Cast Iron Replacement Program
e Critical Bond Program

Overall, PSE’s distribution system petformance has improved ovet the yeats. PSE will monitor its

system petformance and continue analyzing its trends on leaks, failure analysis, system condition

repotts, federally reportable incident, and third party damage. As new emerging trends are identified,

PSE will develop strategies and programs whete appropriate to mitigate these risks to meet the
requitements of DIMP.
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Part 2: System Summary

PSE’s gas distribution system spans 6 counties in Washmgton State. The ma orlty of the system is
located in westetn Washington and a small portion is located in Kittitas County in eastern ,
Washmgton The system includes over 12,000 miles of main and mote than 800,000 services. PSE
serves residential, commercial and industrial customers throughout our service territory. PSE also
has peak-shaving plants including a propane-air plant in Renton and a LNG plant in Gig Harbor.

PSE’s distribution system includes mains and setvices of the- followmg materials:
-bare steel

wrought iron

wrapped steel (STW)

plastic ot polyethylene (PE)

copper (thls includes a limited number of services only)

Additional information on PSE’s Gas System Description can be found in the Syytem Data section of
this report as well as Gas Operating Standard (GOS)-2400.0500 Gas System Descﬂptlon The
following table and graph, Table 1 and Figure 1, summatizes the mains and services in PSE’s system
by material type as of the beginning of 2011.

Table 1. Percent of Mains and Setvices by Material Type

Plastic 67% 78%
Wreapped Steel (Protected) 32% 19%
Bare Steel and Wrought Iron (Unprotected and Protected) 1% 2%

Summary of Distribution System by Material Type

Mains ‘ Services | Plastic

1% 2%

' m Wrapped Steel
(Protected)

@ Bare Steel and
Wrought Iron
(Unprotected and
Protected)

Figure 1. Summaty of Distribution System by Material Type -
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“Table 2 summatizes the miles of main categotized by maximum operating pressute of both the
transmission and distribution systems as of the beginning of 2011.

‘Table 2. Maximum Operating Pressute of Mains!

Low Pressure (1 PSIG or Less) 9 0.1%
Intermediate Pressute (60 PSIG or Less) 11,095 94.9%
High Pressure (greater than 60 PSIG) 557 | 4,8%
Transmission : ' 28 | 0.2%
Total , 11,689 100.0%

! Total miles of main in the Low Pressure, Intermediate Pressure, and High Pressure categories are approximations and are based on system modeling -
data. The difference between the total miles reported on the annual DOT report in 2010 and as provided from the system model is less than 10%.

More than 99% of PSE’s gas main is distribution pit)ing with approximately 95% being operated at
or-below 60-psig-(intermediate-pressure).- Less than 5% of the system operates-at pressures-above 60
psig (high ptessure) and less than 1% of the system operates below 1 psig (low pressure).

The year the facilities were installed is also significant due to vatying material types, construction
practices, and operation and maintenance practices. The different material and vintages include bare -
steel pipe wrapped steel pipe installed prior to 1972, wrapped steel pipe installed in 1972 and later,
PE pipe installed prior to 1986, and PE installed since 1986. For steel pipe, 1972 is an important
yeat as the federal regulations governing pipeline safety were adopted in 1971, P1pehnes installed

. ptior to the adoption of the federal régulations did not requite cathodic protectlon and were not
installed to the same stnngent standards as subsequent installations. PE pipe installed prior to 1986

_included eatly genetations of plastic pipe tesins that have demonstrated less resistance to installation
techniques followed at the time, namely backfill and pipe joining. Material properties and
construction practices have improved over time and by 1986, these materlals and construction
practices had matured and significantly improved.

Table 3 and Figure 2 summarize the distribution of mains and setvices by installation petiod in
PSE’s system as of the beginning of 2011.

Table 3. Percent of Mains and Services by Installation Period -

Pre-1970 , 17% e 13%
1970-1989 28% , 23% -
Since 1990 ' 55% - 57%
Unknown - 1% 7%

2010 Continuing Surveillance Report — Part 2: System Summary ' Page 13 of 75
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Summary of Distribution System by Installation Period

Mains : Services
Unknown Unknown . : y
C 1% Pre-1970 9% Pre-1970 . B Pre-1970

17% 13%

& 1970-1989
1970-1939 w Since 1900
9,
Since 1990 2%
54, 19720;/ 989 Unknown
o

Since 1990
§7%

Figure 2. Summary of Distribution System by Installation Period

As this information indicates, over half of PSE’s system has been installed since 1990 using newer

- high performance matetials that are mote resistant to slow crack growth and brittle-like cracking and
modern construction practices including improved fusion and backfill procedures. Additionally,
more than 70% of the system has been installed since 1972 when the Federal regulations that govern
pipeline safety were adopted.

Many progtams have already been implemented and some completed to address the risk associated
with the older vintage materials and construction practices. These programs are described in the
section titled Gas Maintenance Programs. Progtams that have alteady been completed that address
older vintage material and construction practices include the Cast Iron Replacement Program,
Critical Bond Program and Isolated Facilities Program. Progtams that are currently in progtess
include the Bare Steel Replacement Program, the Wrapped Steel Service Assessment Program
(WSSAP), Pre-1972 STW Main Replacement, and Oldet PE Pipe Replacement.
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Part 3: System Petformance Measures and Trends

This section of the repott ptesents data that | has been analyzed to gain insight into- system
petformance. This includes repotting on specific performance measutes as specified in the DIMP
rule as well as more detailed analysis of system performance indicators. PSE-has evaluated a wide

-variety of data to determine if existing programs are adequately addressmg system risks and if there
~ are any emerging trends for which implementation of additional or revised preventive measures

should be considered. The data presented in the following sections focuses on communicating
where this review identified a meaningful trend or whete the infotmation was so significant in
understanding system performance that it merited discussion even if no trend is evident.

In some instances, changes to how the data is categorized have been implemented to enhance the
usefulness of the data. In other instances, additional training has been conducted to imptrove data
accuracy. Fot example, a reference sheet-of leak cause code definitions and examples was created

“and distributed to field petsonnel to help clartify the different leak cause codes and promote more

consistent and accurate reporting. These changes ate at times so substantial that they impact the -
ability to perform meaningful trend analysis but provide extremely valuable insight into our system

knowledge and system risks. With additional years of data, the trending of this data will be more
valuable. :

System Performance Measutes and Trends section includes information on the following:
e System Performance Measures '
- o Leak Trends
e Failure Analysis Trends
¢ System Condition Report Trends
e Federally Reportable Incident Trends
‘e Third Party Damage Prevention Program Trends

System Performance Measures

.The fo]lbwing tables present the petformance measures specifically requited in the DIMP regulation.

This data shows that the overall distribution system performance is improving significantly. This is
due to continued work on damage prevention as well as gas maintenance programs that are designed
to improve the integrity of the distribution system.

‘"The data in Table 4 illustrates that there continues to be a decline in the numbet of hazardous leaks

and the total number-of leaks repalred that ate attributable to cotrosion and excavation damage.
These decreases are important in realizing the improvement on the overall system petformance as
excavation damage and cortosion have been the largest threats to PSE's system. These positive

" trends are the result of pipe replacement programs and damage prevention activities. Effotts to

improve leak cause classification has reduced the number of leaks reported as “Other”. In addition,
there is a decrease in the number of hazardous leaks repaired due to natural forces and the total
number of leaks due to natural forces has remained telatively constant.

For all other categorles of leak causes, there is an increase in both the hazardous and total leaks
repalted PSE believes these increases are due to 1mprovcments in leak cause reporting and not an
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increase in failures. This is supported by the dectease in leaks classified as “Other” as well as the
dectease in the total number of both hazardous and total leaks repaired.

T'able 4. Performance Measure ~ Leaks Rep'aited, Categorized by Leak Cause

Cortosion 69 62 0.010 . 203 114 0.029

Natusal Forces ~ * 29 19| 0.001 2 23 © 0,001
Excavation Damnage 1,213 707 | 0.049 ‘ 1,294 716 0.053
Other Outside Force Damage 50| 63] . 0002 24 64 0.001
Matesial, Weld or Join.t Failure s8] 116 0.002 il 22 oowm
Equipment Failure ] 56 0.002 275 230 0.011
Incorrect Operation 17 311 0.001 191 55 0.001
Other | 187 112 0.008 422 312 | 0.017

Total 1 1671 1,166 0009 | 2433 1726 | 0015

The DIMP regulation tequites operators to develop and monitor performance measutes from an
established baseline to evaluate the effectiveness of its integrity management progtam. The 5-year

. average leaks repaired per mile of pipe by leak cause in Table 4 and by miaterial type in Table 5 are
PSE’s baseline for these performance measures. While this is the baseline from which future
petformance will be measured, additional analysis may be required to accurately interpret whether
petformance is improving. This is due primatily to imptovements in data accuracy especlally as it
relates to classifying leak causes. : :

Table 5 shows there has been a decrease in the number of hazardous leaks repaired on each type of
material. While bare steel has the fewest number of leaks repaited, it makes up less than 1% of the
pipe in the distribution system. As a result, the 5 year average leaks repaired pet mile of main for

- bare steel-and wrought iton is higher than wrapped steel or plastic. ' ‘
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Table 5. Petformance Measure — Hazatdous Leaks Repaired, Categorized by Material -

~Bare Steel and Wrought Ifon 45 34 0:091
Wrapped Steel : ‘ 257 220 0.040
___ Plastic : 1,357 865 0.077

As shown in Table 6, there has been a dectease in both the number of damages due to excavation as
well as the numbet of locate requests. The decrease in locate requests is most likely due to the

. significant teduction in construction activity attributed to the economic slowdown. Even with the
decrease in the number of locate requests, the number of damages per 1,000 locate requests has
decreased significantly.

The baseline performance measure for the excavation damage prevention prograrn is the 5-year
average number of damages per 1,000 locate requests.

Table 6. Petformance Measure ~ Excavation Damage

Number of Excavation Damages 1410 | 824
Number of Excavation Tickets ' '
received from the notification 167,544 146,549
center
Number of Excavation Damages :
per 1,000 Excavation Tickets 8.42 5.62

System Performance Measures Conclusion

“The curtent system performance measures compared to the average of previous years shows
significant improvement. The number of hazardous and total leaks repaited due to cotrosion and
excavation damage has continued to decline. The number of hazatdous leaks in each material type

- has also declined. Excavation dathages and tickets also show a positive trend. In addition to the
system performance measures showing the general trends of the overall system, the following
sections on leaks, failure analysis, system condition repott, federally reportable incident, and third

. patty damage prevention program trends provide additional detail on a vatiety of system-

performance indicators that further validate the policies and mitigation activities that are in place.
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Leak Trends

Several leak trends atre reviewed in the following graphs. These include trends relative to:

New and Active Leak Trends
e New Leaks Found per Mile Surveyed by Leak Survey Type
¢  New Leaks by Leak Grade o
o Percent of Leaks Discovered by Soutce and Grade
o Active Leaks by Leak Grade
¢ Active Leaks Relative to Program Work
e . Active ‘L'eaks pet Mile by Matetial and Vintage

Leak Repair Trends »
® Repaited and Active Leak Ttends
Repaired Leak by Leak Cause

[ ]
e Cotrosion Leak Trends
[

Material, Weld or Joint Failure Leak Ttrends
¢ Leak Repairs by Material, Vintage, and Grade
¢ Leak Repait Methods

New and Active Leak Trends

"New and active leaks can be impacted by many factors, but are generally an indicator of how a
system is performing as it ages, i.e. whether more new leaks are being discovered on a particular
facility type or whether the severity (leak grade) is increasing over time, in combination with
reflecting the effect of maintenance versus replacement strategies. PSE has evaluated new leak
trends from a variety of petspectives. The following sections discuss why these data analyses are
important ‘what the trends are, and what PSE is doing as a result of these trends.

New Leaks Found per Mile Sutveyed by Leak Survey Type

' PSE has an extensive Leakage Survey Program which is documented in GOS 2625. 1100. This
standard specifies the frequency of leak survey for each type of facility. Unprotected steel pipe and
copper pipe is leak surveyed twice annually and the results of these surveys are depicted in Figure 3
as “Unprotected Survey 1”7 and “Unprotected Sutvey 27, tepresenting the first and second survey
each year, respectively. Pipe within areas that are designated as business districts, high occupancy
structure or area, and supply mains opetating above 250 psig ate leak sutrveyed annually. The tesults
of these sutveys are depicted in the same gtaph as “Annual (Business District)”. With the exception
of a few specialized leak surveys, all other surveys are required by pipeline safety regulations to be

. performed at least once every 5 years. In 2006, PSE began petforming these surveys every 3 years
and has continued to maintain this schedule due to efficiencies of combining leak survey activities
with atmosphetic corrosion monitoting. These surveys are depicted as “5-year (3-year)” on the
graph, :
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As shown in this graph the hlghest concentration of new leaks is found on the facilities that agre leak

surveyed the most frequently and the lowest concentration of new leaks is found on those facilities
that are surveyed the least frequently. This chart demonstrates that the different survey frequencies
-are approptiately distributed for the different types of facilities.

New Leaks Found per Mile Surveyed by Leak Survey Type

0.600

0.500

" //\\ —e— 5-Year (3-Year)
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3 A 3 )
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0.200 “/‘\\A/ > Burvey 1

vk Unprotected
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New Leaks Found Per Mile Surveyed
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(=]
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2008
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2008
2009
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Year

Figure 3. New Leaks Found Per Mile Surveyed by Leak Survey Type

In addition to demonstrating that the different sutvey frequencies ate apptoptiately assigned to the

different types of facilities, this graph shows a significant increase in new leaks found in 2007 on the

unprotected pipe leak surveys. PSE noticed this increase in new leaks being found and took steps to

ensute personnel were trained to propetly indentify and grade leaks as well as trained in PSE’s

phantom leak procedure. Subsequently, the number of new leaks found returned to more typical
“values. ’

'The graph also shows that for most yeats, the first unprotected pipe survey of the'year finds more
leaks than the second sutvey. PSE has explored this trend and found that while thete continues to
be variability between the new leaks found from the 1* and 2 sutvey of the year, the number of
new leaks found per survey cycle has decreased dramatically. In 2001, there wete ovet 330 new leaks
found on one sutvey cycle and in 2010 there were only 61 new leaks found on one survey cycle.

This shows a very positive trend related to reducing leakage through bare steel pipe replacement

* As the Bare Steel Replacement Program continues, PSE expects to see a decline in the number of
new leaks found because the plpe with the highest concentration of active and tepaired leaks ranks
high in the risk model used to priotitize the replacement wotk. ' PSE will continue to monitor this
data to identify if any changes are necessary over the remaining 4 years of the Bare Steel
Replacement Progtam. At this point, PSE believes-this graph does not indicate a trend warranting a
revision to this program.

As PSE has reviewed the performance of its individual wrapped steel systems, some systems have

. been identified for incteased leak survey based on system performance including elevated numbers
of active and repaired leaks and exposed pipe condition information. Some of these systems are -
targeted for teplacement while others are being leak surveyed to gain additional system performance -
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information as a method of addtessing indications in locations with potentially increased risk. More
.information on this is provided in the Gas Maintenance Programs section undet Pre-1972 STW

~Main Replacement Program.

. New Leaks Found by Leak Grade

PSE’s leak grading scale is documented in Gas Operatlng Standard 2625.1300, Leakage Action
Program, The leak grade determines what action shall be taken to monitor and repair the leak. Leak
grades include grades “A”, “BA”, “B1”, “B2”, and “C” in order of highest to lowest tisk priotity.
Grade “A” leaks are leaks that represent an existing or probable hazard and require prompt action,
-immediate repait, or continuous action until conditions are no longer hazardous. Grade “B” leaks
are leaks that are non hazardous at the time of detection but justify scheduled repair based on
potential future hazard. These leaks vary in how frequently they are monitored but all B leaks ate
requited to be repaired within a specified timeframe. Grade “C” leaks are leaks that are considered
nonhazatdous at the time of detection and are expected to temain nonhazardous. These leaks are
reevaluated each year until the leak is re-graded or repaired.

Figure 4 shows trends over the past 5 yeats related to the grade of new leaks found each year. This
trend shows that most new leaks found each year are “C” leaks; the lowest grade leak. It also shows

"a similar trend as seen in the previous graph with a large increase in the leaks identified in 2007.
Again, this large increase was mostly due to “C” leaks. In subsequent years, the number of new “C”
leaks found returned to previous levels.

The general trend for new grade “A” and “B” leaks shows a general decline in the number of new
leaks found pet year with a slight increase in 2010. PSE will continue to monitor this trend but
believes the overall dectease in the past 5 years is more indicative of an overall improvement in
system petformance and does not see any indication that wartants additional measures at this time.-

New Leaks Found by Leak Grade
excluding Excawation Damage

1200 y
1000 A ‘ .
800. /-\ ‘ | —#¢— Grade A orBA

‘600

' \,\”—________‘ —i#— Grade B1 or B2
400 .——__——-‘\l . ' ‘
o \._______. —*--Grade C

Number of New Leaks

200 1
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Figure 4. New Leaks Found by Leak Grade .
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Leaks Discovered by Source and Grade
Figure 5 shows additional data that provides insight into the effectiveness of PSE’s leak survey
program. As shown by this graph, over 70% of all “B1” and lower grade leaks ate found by leak-
survey. This graph also illustrates the effectiveness of PSE’s odotization and public awareness

“programs for the higher grade leaks (grade “A” and “BA”) that are found predominantly by the
public. ‘

The data presented in this graph is a 5-year avetage. PSE has reviewed the annual data to determine
if there afe any changes over time that indicate a potential trend. This evaluation concluded that the
representation of the data using a 5-year average is consistent with the annual data.

Percent of Leaks Discovered by Source and Grade
' (5-Year Average)
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80% -
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60% -

W Found by Public
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30% -
20% -
10% -
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A BA Bl B2 C

® Found by Company
# Found by Leak Survey

Figure 5. Percent of Leaks Discovered by Source and Grade

Active Leaks by Leak Grade

Figure 6 illustrates the active leak trends over the past 16 years. Active leaks are leaks that are being
monitored but have not yet been repaired. This graph shows the total number of active leaks at the
end of each calendar year as well as the number of “C” and “B” leaks that make up this total.
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.Figure'6. Active Leaks per Year by Leak Grade

Since 1995, PSE has reduced the total numbet of active leaks by over 50 percent and the number of
“B” leaks by ovet 65 percent. One of the primary réasons for this reduction in total active leaks can
be accredited to the cast iron replacement program which was completed in 2007. As seen in the
graph, there was a stgmﬁcant reduction in active leaks each year until it leveled off just ptior to the
completion of the cast iron replacement program. '

While the ovetall active leaks have trended downward over the 16—year perrod represented in the

- graph, there has been a slight increase between 2004 and 2010. As seen in the graph, this increase is
due to an increase in grade ““C” leaks as the “B” leaks have remained faitly constant during this
timeframe. PSE will continue to monitor this trend but believes the overall decrease in the past 5
yeats is mote indicative of an overall improvement in system performance and does not see any
indication that watrants additional measures at this time.

Active Leaks Relative to Program Work

As shown in Figure 7, the replacement of cast iton resulted in a substantlal decrease in the number

* of active leaks until 2005, at which point the trend leveled out. This graph also shows that as the cast -
iron replacement was completed PSE increased its bare steel replacement efforts. While the
amount of bare steel replaced each year is similar to the footage of cast iron replaced each year
duting the cast iron replacement program, the number of active leaks on bare steel are significantly
fewer than on cast iron. As a tesult, the number of active leaks are not expected to decrease as
significantly due to continued bare steel replacement as they did during the cast iron replacement

program.
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Figure 7. Active Leaks per Year Relative to Program Work

Active Leaks per Mile by Material and Vintage

In 2008 and 2009, PSE undertook an initiative to gain more information on the material and vintage
of active leaks. This information has not historically been available on active leaks as it is typically -
not populated until the leak is repaired. The results of this review are presented in Figure 8 and
confirm the ditection PSE is headed in continuing the Bate Steel Replacement Program as well as
developing and enhancing the Wrapped Steel Service Assessment Progtam, the Pre-1972 STW Main
- Replacement Program, and the Older PE Pipe Replacement Program. These programs are all
desctibed in the Gas Maintenance Programs section of this report. '

Active Leaks Per Mile by Material and Vintagé :
Main Only

Active Leaks per Mile

Bare Steel STW - 1971 and Older  PE - 1985 and Older  STW - 1972 and Newer  PE - 1986 and Newer
Material and Vintage

Figure 8. Active Leaks per Mile by Material and Vintage
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New and Active Leak Trends Conclusion

The teview of new and active leak data indicates several positive leak trends. This inclides a 50%

reduction in active leaks since 1995 and a 65% reduction in “B” leaks over the same timeframe.

This teduction has been accomplished ptimarily through teplacing cast iron pipe. As the cast iron

pipe replacement was completed, PSE increased its bare steel pipe replacement efforts; replacing

similar footage pet yeat. While this will have a positive impact on system integtity, bare steel leaks
“are not as dense as cast iton leaks and these replacement activities have not resulted in a decrease in
. active leaks-as experienced during the cast iton replacement program.

Bare steel pipe as a total population is now PSE’s highest priority for replacement. This is

- confirmed by the data that shows bare steel as having the highest numbet of new leaks found per
mile and the highest numbet of active leaks per mile. The data also shows that after bare steel,
wrapped steel pipe oldet than 1972 and plastic pipe older than 1986 have the next highest number
of active leaks per mile. PSE has three programs; the Wrapped Steel Setvice Assessment Program
(WSSAP), the Pre-1972 STW Main Replacement Program, and the Older PE Pipe Replacement

Program; that are focused on identifying facilities within these populations for replacement and/ot
- increased leak survey.

‘While replacing facilities that have integrity issues is an important part of maintaining and improving
system integrity, an effective leak management program is also an important patt of system safety.
PSE’s teview of leakage ttends indicates positive trends relative to leak management. ILeak survey
trends illustrate that PSE’s leak sutvey frequencies are approptiately assigned for the different types
of facilitiés. 'The highest concenttation of new leaks has been found on the facilities that are leak
sutveyed the most frequently and the lowest concentration of new leaks has been found on those
. facilities that ate sutveyed the least frequently. The trends relative to leaks discovered by source and
" grade indicate PSE’s leak sutvey progtam, odorization program, and public education program are
effective in detecting and proactively mitigating leaks. The trends relative to new leaks found by leak
grade show that most of the new leaks are grade “C” leaks. Italso shows a general trend of fewer
leaks found each year since 2007.

Leak Repair T'rends

In addition to. evaluaﬁng new and active leak ttends, PSE has looked at leak repair data from many -
_ different perspectives to gain insight into trends related to leak causes, leak severity, and material
petformance. The following sections discuss the results of this analysis and PSE’s plans to
incotporate this information into its system integtity plans.

Repairéd and Active Leak Trends

Figure 9 shows repaired and active leak trends since 1998. This graph excludes leaks repaired due to
third party damage as this trend is impacted by different factots than other leak causes. Detailed
analysis of leaks caused by thitd party damage is presented in the Third Party Damage Prevention

. Program Trends section, _ '
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Repaired and Active Leak Trends
Excluding Excavation Damage
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Figure 9. Repaired and Active Leak Trends

~As shown in this graph, both active anid repaired leaks wete steadily decreasing from 1998 until
2004. This is largely due to fewer new leaks occurring as cast iron mains with the largest leak
concenttations wete replaced. In 2004, the number of leak repaits incteased slightly and has

~ remained faitly steady in subsequent years. In 2005, the number of active leaks began increasing and

continued to slowly increase over the next few years. This trend is discussed in detail in the New and

Active Laak Trends section of this repott. As described in this section of the repott, PSE will
continue to watch this trend but expects that active leaks will remain stable or begin to decrease as

additional pipe replacement is performed.

' Repaited'Leak by Leak Cause

Figute 10 shows the trends related to leak repairs by leak cause over the past 5 years. As shown in

this graph, leaks repaired due to excavation damage and cotrosion have decreased significantly.

While there have been slight increases in the remammg leak cause categoties, the overall number of

leaks has continued to decrease. Where there was an increase in the number of leak repairs, these

increases are due mostly to the:fact that during this timeframe significant efforts were made to

improve the consistency in deslgnatmg the leak cause. These efforts have resulted in more accutate
and useful data and will assist in future trending of these threats.
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Figure 10. Leak Frequency of All Threats

Figure 11 shows similar information but represents the percent of leaks repaired over the same 5
year period by leak cause. As shown in this graph, excavation damage has consistently remained the
leading cause of leaks on the system. PSE’s 3" patty damage data aligns with industry trends and -
. highlights the importance of a robust Damage Prevention Program. PSE’s Damage Prevention
Program is working to reduce the damage caused by excavation. Thete is additional data presented

on these efforts in the Third Party Damage Prevention Program Trends section.
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2006 - 2010 Repaired Leaks by Leak Cause
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Figure 11, 2006-2010 Repaired Leaks by Leak Cause

The second leading cause of repaired leaks on PSE’s system is from the leak cause code category of
“Othet”. Analysis of the 5-year average leaks in this category indicates that more than half of these
leaks were on pipe that was repaited by replacement and a leak cause was not identified. For 2010,

_only 10%. of the leaks reported as “Other” wete due to repaits without exposing the leak. Analysis
of the temaining leaks in this category as well as the leaks in the “Equipment” categoty indicate that
the majority of these leaks were due to a vatiety of different causes and were frequently repaired by
greasing or replacing leaking valves, tightening fittings, and repaiting meter set assembly leaks. The
leaks in this category are typically found in a distribution system that was constructed with threaded
and flanged joints and plug valves. As a result, newer systems are constructed with welded joints
and ball valves which are less susceptible to leakage. While the data does not indicate an emerging
trend, PSE will continue to look for opportunities to proactively mitigate these leaks,

- The next leading cause of repaired leaks on PSE’s system includes corrosion and material and welds.
The root cause and mote detailed trends for each of these leak repair causes are discussed in mote
detail below. The remaining three leak cause categoties include Natural Forces, Other Outside
Force Damage, and Operations and each make up apprommately 1% of the leaks. There are no

trends identified at this time relative to these categones :

Corrosion Leak 'I‘rends

PSE has approximately 84 miles of bare steel and wrought iron pipe the maj onty of which is not

- cathodically protected. .PSE also has over 3,800 miles of wrapped steel pipe which is all cathodically
protected. As seen in Figure 10. Leak Frequency of All Threats, the number of corrosion leaks per
mile has significantly decreased over the past 3 years. This is largely due to replacing older vintage
steel pipe through the Bare Steel Replacement Program, Wrapped Steel Service Assessment

2010 Continping Surveillance Report — Part 3: System Performance Measures and Trends Page 27 of 75




ExhibitNo. __ (DAH-__ )
Docket UG-110723
Page 32 of 79

‘the Enerity To Do fiksat THings

Program, and Pre-1972 STW Main Replacement, These programs are desctibed in more detall in
the Gas Maintenance Programs section of this repott.

Material, Weld or Joint Failure Leak Trends

As shown in Figure 12, almost 85% of leaks tepaited due to matetial or weld failures were on older
. vintage plastic pipe and older vintage STW pipe. '

Material, We|d or Joint Failures - Repaired Leaks by Material and Vintage
2010

PE - 1986 and Newer Bare Steel
3% 4%

W Bare Steel

B STW - 1971 and Older

1\ STW -1871 and Older - | & 57w - 1972 and Newer

7oL,

oije

PE - 1985 and Older m PE - 1885 and Older

48%
® PE - 1986 and Newer

STW - 1972 and Newer
8%

. Figure 12. Material, Weld or Joint Failures — Repaired Leaks by Material

Additionﬂ information is ptovided regarding these failures in the Failure Analysis Trend section.

' Leak Repaits by Material, Vintage and Gtade

In addition to looking at trends related to leak causes, PSE has looked at its trends related to leak
repairs by matetial and vintage. As shown in the following chart below, the number of leaks
tepaired per mile of each type of pipe material and thage is consistent with the trend obsetved for
active leaks per mile by material and vintage.
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2010 Repaired Leaks Per Mile by Material and Vintage
Mains Only Excluding Excavation Damage
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Figure 13. 2010 Repaired Leaks per Mile by Material and Vintage

PSE has also looked at trends telated to the grade of leaks repaired by pipe material and vintage. As

--shownin Figute 14; bare steel has the highest concentration of “A” or “BA” leaks repaired per-mile o

followed by older vintage PE and older vintage wrapped steel.

2006 - 2010 Repaired Leaks by Leak Grade, Material, and Vintage - Main Only
Normalized and Excludes Excavatlon Damage

4.000
3.500
3.000 -
2500 » , M Bare Steel
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2.000  PE - 1985 and Older

B STW- 1972 and Newer

Repaired Leaks per Mile of Main’

1,500 B PE - 1986 and Newer
1.000 + )
0.500 -
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Grade Aor BA Grade B1 or B2 Grade C
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Figure 14. 2006-2010 Repaired Leaks by Leak Grade, Material, and Vintage — Mains Only

As this chatt shows, bare steel has the highest likelihood of Jeaks. Howevet, analysis of leak grades
shows that a leak requinng tepair on oldetr PE is 50% more likely to be a hazardous leak when found
than a leak requiring repair on any vintage or type of steel. Further analyzing the leak repairs on
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older PE, the data shows that most fusion and brittle-like cracking failures resultin a higher leak
grade than leak repaits on older STW due to corrosion, weld, and equiprnent failures. This trend

provmes m31ght into the consequence of a PE leak. Both the likelihood and consequence of a leak
are part of risk analysis and this knowledge will be incorporated into future risk assessments.

PSE has also analyzed leak grade trends for mains and setvices. Figure 15 presents data on the leak
grade and facility type for leaks that require repair. As discussed eatlier, leaks that requite repait
include all leaks that ate graded as an “A” ot “B” leak. As shown in the graph, setvice leaks that
require repair are mote frequently found with a higher grade than main leaks requiring repair.

2006 - 2010 Repalred Leaks by Original Grade and Facnlnty
Excludes Excavation Damage

Grade B1 or B2

Service Grade A or BA
14% Main

24%

&-Main-Grade-A-or-BA

m Main Grade Bt or B2
M Service Grade A or BA

@ Service Grade B1 or B2

Grade B1 or B2
Main
Grade A or BA 18%
Service

44%

Figure 15, 2006-2010 Repaired'Leaks by Original Grade and Facility

These ttends further support the direction PSE is headed in implementing programs to assess pipe
of these materials and vintages and implement further actions including pipe replacement and
increased leak sutveys as determined based on these assessments.

Leak Repair Methods

In addition to looking at trends related to leak causes and leak repairs by material and vintage, PSE

"has looked at trends telated to how leaks ate repaited. As discussed in the Leak Trends section of

" this report, apptoximately half of the leaks in the system that are repaired each year are due to
excavation damage. Those leaks ate repaired by a combination of maintenance and teplacement. .
For the remainder of the leaks, Figure 16 illustrates the mix of leak repa.lrs performed by replacing
or retiting mains and setvices ot by maintenance activities (i.e. greasing valves, ughtemng fittings,
etc) This graph shows that about 60% of leaks ate tepaited by replacing ot retiring the facility and
apptoximately 40% through maintenance activities. For leaks that ate repaited on mains, thete is
almost an equal distribution between those that are repaited by replacement and by maintenance,
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For services, significantly more leaks are repaircd by rcplacement rather than maintenance. This
data shows that PSE has well- balanced repair strategies that are approptiate for the toot cause.

Excludes Excavation Damage

Leaks Repaired by
-Maintenance - Mains
26%

Leaks Repaired by
Replacement/Retirement -
Services

33%

Leaks Repaired by
Maintenance - Services
16%

Leaks Repaired by
Replacement/Retirement -
) Mains
26%

2010 Leaks Repaired by Replacementhetlrement or Maintenance

® Leaks Repaired by Maintenance -
Mains

& Leaks Repaired by Ma]ntenance -
Services

I Leaks Repakred by
Replacement/Retirement - Mains

W Leaks Repaired by
Replacement/Retirement - Services

Figure 16, 2010 Leaks Repaired by Replacement/Retirement or Maintenance

While most leaks are eliminated by replacement, retirement or maintenance, leaks can also be
eliminated when it is determined that there was not actually a leak present. These leaks ate classified
“as phantom leaks. The Figure 17 shows thete has been a decrease in the number of phantom leaks
since 2007. This dectease is attributed to improvements in the leak repair documentation process
that more accurately tracks leaks that ate repaired through replacement and reduces those that may

have been classified as a phantom leak.

2007 - 2010 Phantom Leaks per Year

Number of Phantom Leaks

2007 2008 2009
‘ Year

2010

Figure 17, 2007-2010 Phantom Leaks per Year '
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Leak Repair Trends Conclusion

The review of leak repair data indicates that Excavation or 3rd party damage has consistently

remained the leading cause of leaks on the system which is consistent with industry ttends. After

- 3rd patty damage, the next leading cause of leaks is attributed to “Other” and “Equipment”. The -
-leaks in this category ate typical to find on a disttibution system of PSE’s age and are not indicative
of any emerging trend. .

Cottosion and material and weld failure are the next leading causes of leaks on the system
represenung 8% and 7% of the repaired leaks, respectively. ‘The actual number of cotrosion leak
tepaits is higher than represented in this data as most corrosion leaks on bare steel are repaired by
replacing the pipe. As a result, the leak i is not exposed and the leak cause is not able to be
conclusively determined.

" The leak repair trends support the direction PSE is headed in implementing programs to assess
wrapped steel and older vintage PE pipe in addition to the Bare Steel Replacement Program. The
data shows that bare steel has the highest likelihood of leaks and that PE is 50% more likely to be a
hazardous leak when found than a leak requiring repair on any vintage ot type of steel. These
trends provide insight into both the likelihood and consequence of failures that will be incotporated

into future risk assessments and help determine where pipe should be replaced or leak surveyed at
an increased frequency. -
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Failure Analysis Trends

To provide additional understanding of leakage and failure trends, PSE has developed and
implemented a failure analysis program as described in GOS 2575.1900 Investigating Failures of =
Pipeline Facilities. This program uses a combination of detailed failure analysis that is petformed on -

_physical specimens that ate obtained from the field after a leak has been repaired and data that is
obtained from the Leak Management System (L.MS) when the repair does not involve removal of a
failed specimen. Physical specimens are not obtained for a variety of reasons including leaks that aré
not exposed when the leak is repaired by replacement or the facility is repaired in place with a leak
clamp or by greasing, tichtening, etc.

The detailed failure analysis provides additional data beyond the high level leak cause category. LMS
information, such as material type, is confirmed and more detail on the failure such as failure type
and failure category is obtained. ‘The failure type includes classifying the failure as a weld failure,

- fusion failure, brittle-like ‘cracking failure, mechanical joint failute ot equipment failure. The failure
category classifies the failure as a material failure, construction defect ot a corrosion failure when
there is enough information to make this detetmination. This information is the basis for the annual
Construction Defect and Material Failure Report that PSE prepares for the WUTC. Beginning in
2011, this data will also be used to report mechamcal ﬁttmg failures that tesult in a hazardous leak to
PHMSA as requlred under DIMP.

Since | joining procedures and mechanical fitting designs are dramatically different for steel and
plastic systems, each material type will be reviewed separately, beginning with steel pipe. Figure 18
“illustrates the construction defect and matenal failure data from the failure analysis findings for steel

pipe and ﬁttlngs

2007-2010 Construction Defects and Material Failures
Steel Pipe and Fittings
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& W 2008
v 30
bt W 2009
Q@
2 m 2010
5 20
5
9 =]
T~ S
o 5 © @ bS]
- S o Q
z 8 F o
Equipment Fallure Mechanical Joirt Failure ) “Weld Failure
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Figure 18. 2007-2010 Construction Defects and Material Failures - Steel

While this graph shows a decrease in the weld failures in 2009 and 2010 relative to 2007 and 2008,
weld failure remains the leading cause of construction defect and matetial failure on steel pipe.
. Mechanical joint failures have increased in 2010 compared to previous years, but still represent a
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+ very small number. In 2010, these failures are due to two (2) dresser type fitting failures and two (2)
failed gaskets. This increase may be due to the improvements made to the Failute Analysis program
_to capture mote relevant and accurate data in preparation of reporting mechanical fitting failures.

There are no trends apparent in this data that indicate any new or revised mitigative measutres are
necessary.

Figure 19 shows the construction defect and material failure data on steel pipe by year the pipe was

installed. As shown in this graph, steel pipe installed prior to 1972 has experienced the majority of
failures due to these causes.

4-Year Average of Construction Defect and Material Failures - Steel
by Matenal thage

No Record
6%

1972 and Newer

18% E Pre-1972

1972 énd Newer

@ No Record

Pre-1972
76%

Figure‘ 19, 4-Year Average of Construction Defect and Material Failures - Steel

A similar review of construction defect and material failures was also analyzed for plastic pipe. This
data initially showed a significant increase in the number of failures due to brittle like cracking. Asa
result, a detailed review of the data that this report was based on was performed and it was
determined that the increase in brittle like cracking was due to a change in the way cracks on plastic
service tee caps wete repotted. In ptor years, these failures had been repotted as equipment failutes’

- and in 2010 they were reported as brittle like cracking failures. When these failures wete categotized
as an equipment failute consistent with previous reporting, there was actually a decrease in the-
number of failures due to brittle like ctacking as well as a dectease in the numbet of equipment
failures as shown in Figure 20. As a result of this analysis, PSE will evaluate whether an additional
category should be added to more accutately track the number of cracks on setvice tee caps and to .
ensure more consistent categotization of failure causes. Most of these’ PE setvice tee- caps that failed
due to cracking occurted on Plexco Celcon caps installed between 1986 and 1997. This is consistent
with industry trends. Plexco changed the matetial of theit caps from Celcon to MDPE in 1996.
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2007-2010 Construction Defects and Material Failures
Plastic Pipe and Fittings
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Figure 20. 2007-2010 Construction Defects and Material Failures - Plastic

A more detailed look at mechanical iniﬂr failures | indicaté&thaj;mosLoﬂthes@failure&moﬁseRn'('P

“bolt-on tees. Most of the leaks occurred at the location whetre the O-ting in the saddle makes
contact with the main. A more in depth failure analysls performed in January 2010 concluded that -
the root cause of failure was due to surface defects in the pipe surface that weakened the integrity
and seal of the O-ting over time. As a result of the analysis, the impottance of propet sutface
preparation was cornmumcated through a company newsletter.

As a result of incidents that occurred around the country due to pull—out of mechanical compression
couplings, PSE reviewed its histotical and current use of compression and mechanical ﬁttmgs Based

_on this review, PSE concluded that it has only installed pull-out resistant couplings to join PE to PE
ot PE to steel. Mote detail on couplings used in PSE’s distribution system can be found in the Syster
Data section.

A more detailed look at 2010 failures due to brittle-like cracking on pipe, as shown in Figure 21,
indicates that all brittle-like cracking failures occurted on older vintage plastic pipe. Beginning in
mid-2010, PSE began collecting additional data on the root cause of brittle like cracking. This
includes identifying whether there was a rock or a foreign facility adding external point loads to the’
pipe ot whether the crack occutred in a location that had previously been squeezed. Based on the

. data collected in 2010, rock impingement is the leading cause of brittle-like cracking on plastic pipe.
These root causes will continue to be monitored for trends as mote yeats of data ate collected.
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2010 Construction Defects and Material Failures - Plastic
Brittle-Like Cracking Root Causes
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Figure 21. 2010 Construction Defects and Material Failures - Plastic

Figure 22 provides additional information on construction defect and material failures on plastic.

. pipe by year the pipe was installed.

"~ 4-Year Average of Construction Defect and Material Failures - Plastic
by Material Vintage
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Figure 22. 4-Year Average of Construction Defect and Material Failures - Plastic

2010 Continuing Surveillance Report - Part 3:_System Performance Measures and Trends

Page 36 of 75




ExhibitNo. __ (DAH-__)
* Docket UG-110723

Page 41 of 79
As shown in this graph, plastic pipe installed prior to 1986 has expetienced the maj onty of failures

due to construction defects and material failures. PSE’s Older PE Pipe Replacement Program is
discussed in the Gas Maintenance Programs section and is focused on identifying and replacing
segments of pipe that ate susceptible to these types of failures. PSE will continue to monitor these
trends as additional years of data is obtained to determine if these trends indicate that adjustments
should be made to this program.

Failure Analysis Trends Conclusion

A review of the failure analysis data indicates the year of installation is a significant factot in
determining the likelihood of failute. The data indicates that steel pipe installed priot to 1972 and
plastic pipe installed prior to 1986 have experienced the majority of failures due to construction
defects and material failures. Other potential trends relative to wrapped steel and plastic pipe and
fitting failures will.continue to be evaluated and monitored, but at this time PSE’s Pre-1972 STW
Main Replacement Progtam and Older PE Pipe Replacement Program ate focused on identifying
and replacing segments of pipe that are susceptible to these types of failures and should be
addressing any potential future trends related to these failures.

- System Condition Report Trends

PSE obtains information about the condition of the distribution system through a variety of means.

.This includes information recorded during routine inspection and maintenance activities such as leak
surveys, leak repairs, cathodic protection test site monitoring, valve inspections, regulatot station

.inspections, etc. Where these inspections have identified issues requiring action or trends that
wartrant attention, information has been included in this report in the System Petformance Ttends
and Gas Maintenance Progtams. The following sections discuss information that is gained about
PSE’s system through two specific tepotts; the System Condition Repott (Blue Cards) and Exposed
Pipe Condition Repotts (EPCR). The System Condition Report is filled out anytime an employee or
conttactor obsetves a nonstandard condition. The EPCR is filled out every time steel pipe is

"exposed. The sections below summarize information gained about the system condition from each
of these reports. ' ' '

“System Condition Reports (Blue Cards)

In 2010, 42,452 System Condition Reports (Blue Cards - Form 3704) were forwatded to the GSI
depattment for disposition. These reports are grouped by the degree of potential hazard as required
by GOS 2575.2700, Section 3.1. Since all company and contract personnel are involved in reporting,
the conditions are considered suspected until reviewed by either Gas First Response (GFR) ot GSL.

o Suspected Unsafe Conditions are routed to and addressed by GFR to expedite resolution. A
small number of reports requmng complex resolutlon are received in GSI. GSI received and
documented 66 such reports in 2010.

e GSI received and documented 20,179 teports of Swspected Unsatisfactory Conditions in 2010,
primatily pertaining to MSAs with some portion of the aboveground piping or metet in
contact with the soil.

o GSI teceived and documented 22,207 treports of S, mpecz‘ed Nonstandard Conditions in 2010 for a
variety of issues. Many of these reports identify installations that do not meet current
construction standatds yet met the standard when installed and continue to provide
acceptable service.
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In addition to grouping these reports by degree of potential hazard, each report is classified by the
specific condition identified. GSI reviews the tepotts annually to identify any trends. Table 7
describes these trends based on repotted conditions from 2010 as well as a btief desctiption of plans

to address each trend. -

Table 7. List of Conditions As Reported on System Condition Reports

__(DAH-_)
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Shallow mains and services

{ Buried MSA components’ 19,200 | The repotts received in 2010 add to our knowledge of a known trend.
(meters, S‘h}lt off Yalves Additional information about this established program is detailed in the Gas
and transition fittings) Maintenance Programs section.

MSAs inaccessible for 21,125 | Because this condition prevents the timely completion of a required

complete atmospheric inspection, PSE is reviewing the best approach to address this situation to

corrosion inspection ensure these issues are addressed in a timely manner,

MSAs and Services with 413 | Because this condition may interfere with leak surveys or atmospheric

access obstructed by corrosion inspections, PSE is reviewing the best approach to address this

property modifications situation to ensure these issues are addressed irl a timely manner.

| MSA service regulator 870 | GFR responds to suspected unsafe conditions as required by GOS 2575.2700,
ventslocated Tessthan Section 24 Because operating standards-havechanged-over time; manyof the
standard distance from | " reports represent installations that met the standard at the time of installation,
other construction features while other reports speak to a change in the environment since installation.

’ GSl is developing a pilot program to further investigate a portion of the
teports to further evaluate this trend, identify which conditions merit
remediation, what remediation is requlred and refinement of the reporting

. i requirements. .

Missing MSA regulator 476 | Because PSE limits the time allowed for the replacement of missing vent

vent screens scteens, CS reports ate no longer used to report missing vent screens. GSI has

' returned these repotts to Maintenance Programs for prompt resolution of the

missing screens.

T'raffic protection does not 212 | The reports received in 2010 add to our knowledge of a known trend, GSI

meet current standard reviews teports of substandard traffic protectionand forwards priority
concerns to the service provider for reinspection and resolution. Additional
information about this established program is detailed in the Ga.r

_ Maintenance Programs section,

Rocks or debris on buried .65 | The reports received in 2010 add to our knowledge of a known trend. Reports

pipelines are forwarded to and considered by the program managers for cathodic

: protection and the Older PE Pipe Replacement Program, Additional

" information about this established program is detailed in the Gas
Maintenance Programs section.
91 | GSI priotitizes its response to reports of shallow facilities based on the

treported depth, the facility type and the facility environment. Pdority reports
of shallow services are forwarded to the service provider for replacement.
Priority reports of shallow mains are forwarded to GFR for further evaluation
of the severity and extent of the condition. Additional information about this

established program is detailed in the Gas Maintenance Programs section.
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. Exposed Pipe Condition Reports

On average, wrapped steel pipe is exposed at more than 5,000 locations each year due to routine
maintenance, system expansion, and new customet hook-ups Each of these exposures provides an

opportunity to examine and teport on the condition of the pipe. Flgure 23 presents data obtained
each time a section of wrapped steel plpe is exposed

This data shows that 98% of the time wrapped steel pipe is exposed thete is no corrosion ot only

minot sutface rust. Less than 2% of the time wrapped steel pipe is exposed thete is corrosion found
and of those times less than half requite remediation. -

Corrosion Reportings Through Exposed Pipe Condition Reports
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Figure 23. Corrosion Reportings through Exposed Pipe Condition Reports

PSE has limited the number of years of data that has been presented as additional training and
empbhasis on teporting cotrosion has been undertaken since 2008 to provide consistency and
additional clarity in the data. Data reported continues to improve and provide a more accurate
reptesentation of pipe condition. This makes it difficult to determine if there is a histofical (pre-
2008) trend related to corrosion, but will result in more accurate data in future years. PSE will

continue to monitor this data to determine 1f there is a trend fhat warrants additional or modified
' mlﬁgatlon activites.

Anytime co;:rosion is found on wrapped steel pipe, the Gas System Integrity (GSI) depattment is
notified and collects additional data. This data is then analyzed to determine if there are any trends
that warrant attention. The results of this analysis are presented in Figure 24,
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Corrosion Root Cause by Category
2003 - 2010
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Figure 24. Corrosion Root Cause by Catégory

~As shown in this graph, the most common cause of cotfosion is due to the pipe being shielded from
cathodic protection (CP) Shielding occuts when rocks or disbonded coatings prevent CP cutrent
from reaching the pipe. Figure 25 prowdes additional information on the root cause of corrosion.
due to shielding. The cause of the coating becoming disbonded vaties, but as shown in this graph,
the most common causes ate the coating being damaged by 3* party excavation, by rocks in the
backfill or because the coaung was incottectly applied or the incotrect coating used for the
application.

Corrosion Due to Shielding by Secondary Root Cause
2003-2010

Other
1%

Soil Stress
§%

Unknown
4%

@ Unknown
3rd Party Damage
Rock m Foreign Facllity

3rd P Da
26% arty Damage

28% & Incorrect Application
® Rock
m Soll Stress
w Other
Foreign Facility

3%

Incorrect Appllcation
33% .

- Figure 25. Cotrosion Due to Shielding by Secondary Root Cause 4
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Several measures have been implemented to address these issues. The Damage Prevention Program

helps minimize additional damages that could cause futute failures, backfill procedures have
improved so rocks should not damage the coating or shield the pipe from CP, and improved
coatings are used to provide for better coating application. Further research into the incorrect
application indicates that most of these failures occur where a field applied coal tar enamel tape
(referred to as hot wrap) coating has been used. These failures also occur most frequently on service
tees. This coating is difficult to correctly apply especially on itregular shaped sutfaces such as service
tees. Newer coatings that are now used for service tees include wax tape, mastic or epoxy. In

“addition, PVC or vinyl backed tape is ptimarily used for girth welds. These coatings are easiet to
apply and increase the likelihood of cotrect application. Hot wrap s still used in environments
whete there are hydrocarbons present that are not compatible with other types of coaﬂngs and only
on fittings with smooth contours.

Along with these improved processes and materlals PSE includes past failures in its risk model to
assess the tisk of additional failutes occutring in an area.

. Since shielding is a large contributor to corrosion failures, the soil types and pipe vintages ate further
analyzed to understand what combinations of factors may lead to shielding. This data will continue
to be monitored and may be incotporated into PSE’s tisk models if the data indicates this is
approptiate. Figure 26 shows the different soil types that have been found in the backﬁ]l of whete
shielding has occurred.

Corrosmn Due to Shielding by Soil Type

2003 - 2010
Other i
0,
Haf;i;an ™% ® Clay
Loam Sand
3% .
& Rocky
Gravel .
3% . g Gravel
Rocky ~ @Loam
9% m Hard Pan
‘ y Clay
Sand 64% . m Other
5% ’ ‘

Figure 26. Cosrosion Due to Shielding by Soil Type

Clay is the most dominant soil type found near cotrosion failures due to shielding. Clay is suspected
to worsen the condition of the disbonded coating as it binds to the coating and expands and
contracts with changes in moistute. Rocky and hard pan soils also coincide with the next latgest
percentage of corrosion due to shielding. As seen in Figure 27, shielding occurred mostly on older
vintage wrapped steel.
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Corrosiori Due to Shielding by Vintage
2003 - 2010
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Flgurc 27. Corrosion Due to Slueldmg by Vintage

While shleldlng of cathodic protectlon is responsible for the majority of corrosion leaks, only 4% of
the cotrosion found on steel pipe is attributed ditectly to inadequate cathodic protection as shown in
the eatlier graph, Figure 24. Corrosion Root Cause by Category. Ina’dequate cathodic protection is
documented as the cause only if the cathodic protectlon ctiterion is not met at the time the pipe is
exposed. '

PSE has reviewed recent years histoty of the number of cotrosion systems passing inspection (i.e.
found to be meeting cathodic protection cntenon) and found the number to be falrly stable from

year to year. One trend that has been identified is that the galvanic systems pass mspectmn far more
frequently than impressed current systems; 97% passing versus an avetage of 75% passing. This is
likely to be attributed to the telative size difference of the individual systems. Impressed current .
systems are much larger than galvanic systems. As shown in Table 8, impressed cuttent systems
protect 90% of the wrapped steel pipe while comptising less than 10% of the total numbet of CP
systems. In recent years, PSE has been working to make the impressed current systems. smaller.
This is beneficial as it makes troubleshooting low CP reads easier, thus decreasing the length of time
a system is down. It also provides better CP current distribution, resulting in more even cathodic

. protection throughout the system.

Table 8. Number of CP Systems and Miles of Pipe Protected
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Impressed Current 296 3,600
Galvanic 3,106 400
Total 3,402 4,000

Page 47 of 79

"Another interesting trend is the increase in the number of individual test sites that passed inspection.
These are test sites for individually protected wrapped steel services that are inspected every 9-10
years. As shown in Table 9, the percent of test sites passing inspection was faitly steady from 2000 —
2004. In 2005 the number passing began increasing and has remamed above previous levels,

-2000

Table 9. Number of Individual Test Sites Inspected and Passed Inspection

4024

94%

2001 3635 3420 94%
2002 3932 3702 94%
2003 2953 2750 93%
2004 3220 3037 94%
2005 2707 2581 95%
2006 3787 3670 97%
2007 - 5850 5659 97%
2008 9335 9198 99%
2009 7416 7277 98%
2010 5472 5535 97%

While only a small percentage of these individual test sites did not pass inspection, these test sites are
only inspected evety.9-10 yeats compated to system test sites that are inspected annually, As a
result, PSE is consideting whether additional measures should be taken such as more frequent

inspections ot teplacing or inspecting services found with low reads.

System Condition Report Trends Conclusion

The review of information obtained from the System Condition Reports (Blue Catds) reveals that
changes in the environment ate the most significant concern in efforts to inspect or maintain

. facilities neatrby. Reduced ability to inspect or maintain facilities is the prominént concern in 51% of
observable conditions reported. Changes in the envitonment also teduce the margin of protection
around facilities from 3 party damage, vehicular damage and vent locations in 1% of obsetvable
conditions. Programs which ate desctibed in the Gas Maintenance Programs section have been put in
place and are being developed to address trends identified in these repotts.
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Analysis of the data gained from Exposed Pipe Condition Repotts and data obtained when

© corrosion is found indicates that our cathodic protection is adequately protecting the Wrapped steel
pipe from corrosion. Over 98% of the time wrapped steel plpe is exposed there is no cortosion ot
only minot sutface rust. When cottosion is found, the cause is typically telated to shielding due to a
-local issue that is not indicative of system wide issues. Enhancements to'backfill procedutes,
improved materials, and reduced 3 party damages are all helping reduce futute failures. In addmon
the tisk models PSE uses to evaluate STW systemns incorporate these trends.

Federally Reportable Incident Trends

Thete are very few federally reportable incidents over the past 10 years, thus no trends have been
identified. However, these incidents are still worth examining as they represent specific situations
where the consequence of a risk is significant. In each of these instances, PSE has examined the

" root cause and where appropnate PSE has implemented additional measures as described below to
teduce future risks ‘

‘ Federally Reportable Incidents by Root Cause

2001 - 2010

5
g4
2
2 3 B Operator Error
% W Corrosion
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Year

Figure 28, Federally Reportable Incidents by Root Cause

This data illustrates that 3rd party dimage is not only the leading cause of leaks on PSE’s system but
is also the leading cause of reportable incidents. The Third Party Damage Prevention Trends section
dlscusses PSE’s Darnage Prevention Progtam and the efforts to continue to reduce 3 party damage.

- There wete only two incidents that were not caused by thitd party damage in the petiod from 2001
to 2010. The corrosion incident resulted in the Wrapped Steel Service Assessment Program
(WSSAP) that is discussed in the Gas Maintenance Programs section of this report. This program -
addresses the additional risk knowledge gained from this corrosion incident,

The opetator etror incident caused personal injury requiring hospltahzatmn. PSE’s review of this
incident concluded that PSE’s opetating standards and procedures in place at the time were
adequate and would have prevented that mc1dent if followed. Both PSE personnel and its -
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contractors reviewed the incident with their employees at safety meetings and reinfotced the need

and importance of following opetating standards and procedures.

Federally Reportable Incidents Trends Conclusion

"There are very few fedetally reportable incidents over time and as a result, there is not a significant
trend shown in this data. The data does show that 3rd party damage is the leading cause of
reportable incidents. '

Third Party Damage Prevention Program Trends

Through Damage Prevention and Public Awareness Programs, PSE proactively wotks with public
officials, conttactors and homeowners to increase awareness of RCW 19.122, Washington State’s

_ call-before-you-dig statute. PSE uses a variety of methods to communicate these messages including
bill inserts, direct mailings, on-site safety meetings, traiiing sessions, contractor dinners, home-
shows and memberships in state and local utility coordinating councils.

As shown by Figure 29, through 2007, locate requests had been surging as a result of the regibn’s
active growth and focused “call-before-you-dig” awareness programs. Since 2008, the number of
locate requests has steadily decreased, most likely due to the significant reduction in construction

activity attributed to the economic slowdown.

- 'The number of excavation damages is also presented on the graph to compare trends. This
compatison teveals that excavation damage has generally made a steady decline over this same
petiod of time, continuing a trend that began during the “boom” cycle prior to 2008. In addition,
the number of third patty damages in 2010 was the lowest reported in the prior 8 years.

Number of Locates and Third Party Damages and Trends
2003 - 2010
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Figure 29. Number of Locates and Third Party Damages and Treﬁds

Figure 30 is another way to look at the data and gain insight into 3 party damage trends. This
graph presents the data as a ratio of number of damages per 1,000 locate requests. The Common
Ground Alliance and industry in general has accepted representing the ratio of damages to locates in
~ this normalized method in otdet to better reflect the impact of increasing and decreasing excavation
activity on 3% party damage mettics.

Third Party Damages per 1,000 Locates
: 2003 - 2010

Damages/1000 Locates

2003 2004 2005 2006 2007 2008 2009 2010

Year

Figure 30. Third Party Damages per 1,000 Locates

This graph illustrates the success PSE has had in reducing damages per locate request. Thls positive
trend has been achieved through a combination of efforts. The most significant reductions have

" been achieved by excavators using mote careful excavation practices and increased public awateness
of and adherence to the regulations that tequire excavators to call for locates ptiot to excavating as
illustrated in Figure 31.
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Third Party Damages by Root Cause
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Figure 31. Third Party Damages by Root Causé

While there have been significant reductions in the number of damages due to “Failure to Use
Reasonable Care” and “Failure to Call for a Locate”, these two categories are still the leading cause
of third patty damages. PSE recognizes that a key element required to further reduce these damages
will requite an enhanced approach to enforcing the requtrements of RCW 19.122 relative to both -
calling before excavation and careful excavation practices. This is suppotted by research AGA has
“done to benchmark darnage preventlon programs actoss the country. Based on this research,
distribution companies opetating in states that have mechanisms to enforce damage prevention
legislation are able to achieve the lowest number of damages per 1,000 locates. Currently, thete is
proposed legislation in Washington State that would create a safety committee whose purpose would:
be to reduce damages to undetground and above ground facilities through cooperation,
coordination, and promoting safe excavation practices. As proposed in the draft legislation, this
committee would also assist in resolving disputes related to possible violations of RCW 19.122. 'This

safety committee may result in an improved approach to enforcing compliance with damage

. prevention regulations.

The graph also indicates there was an increase in 2008 in the number of damages due to inaccurate
locates. While thete was an increase in 2008, PSE took measures to provide clear expectations of its
locating contractots telative to timely and accurate locating and also implemented additional .
oversight of their petfotrmance. As a result, a significant reduction in the number of damages due to
inaccurate locating was achieved in 2009 and further improvement made in 2010.

Sewer Cross Bores

Another aspect of 3* Party Damage that has been of national intetest and of interest to PSE is
damage that occuts as a tesult of gas facilities installed using trenchless methods that intersect a
sewer line. Too help prevent this from occutring, PSE has been working with the WUTC and other
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stakeholders to revise RCW 19.122 to require sewer laterals within the public right-of-way to be
located. In conjunction with this, PSE is reinforcing the requitement to window all utilities when
using trenchless construction methods. PSE is also exploring the use of camera inspections and-
other technologies that may be used to confirm that the sewer has not been cross bored after
construction using trenchless methods. To identify where existing cross bores may exist, PSE has
begun a pilot program working in collaboration with the C1ty of Tacoma. This program will explore
a vatiety of methods that may be used to identify where existing installations may exist. In addition
to these efforts, PSE will continue to monitor developments in the industry that may help identify
‘best practices for preventing and remediating existing sewer cross bores.

Third Party Damage Prevention Program Trends Conclusion

PSE has achieved significant reductions in 3* party damage ovet the past several years. Even with
these improvements, 3* party damage remains the leading cause of leaks on out system. This trend
is consistent throughout industry and highlights the need to continue to work to reduce these
damages with a focus on collaborating with all stakeholdets to improve awareness of and
compliance with the damage prevention regulations. PSE is continuing to inctease and refine its
damage prevention awareness and education activities. One primary way this is being accomplished
""""""""""""""""""""" —is by teaching out to-all groups; organizations; and associations-who-either direetly or-indirectly —————————————
" patticipate in construction activities, Further PSE is committed to meeting the tequitements of RP
1162 specifically as it relates to Damage Prevention.
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Part 4: Gas Maintenance Programs

Gas maintenance programs are designed to address the overall condition of the natural gas system
and to take corrective action where necessaty to mitigate or prevent safety and compliance risks.
PSE performs ongoing gas system maintenance as a centralized, planned activity aimed at
maximizing cost benefits and meeting compliance requirements. PSE relies on routine activities such
as calibrations, patrols, surveys and inspections to assess the performance of components of the
natural gas delivery system. This process identifies conditions that require cotrective action, such as

.equipment repait or replacement. When a maintenance issue is identified, it is either addressed
through an immediate corrective action or evaluated for follow-up action. This method for
addressing maintenance issues is common across most of PSE’s maintenance programs. Unless
otherwise noted below, gas maintenance programs are ongoing. The overall scope of a non-
‘mandated program will vary from year to year based on the number of maintenance issues repotted
from field observations and the overall risk those issues present.

Current Programs

~———————Bare Steel Replacement Program

PSE is curtently working to replace all bare steel and Wrought iron facilities in PSE’s systern by the
end of 2014. In 2010, a total of 111,127 feet of bare steel and wrought iron main were retited. Since
2005, 646,491 feet (122.4 miles) have been taken out of service leaving approximately 446,469 feet
(84.6 miles) to be completed by the end of 2014. A summary of program progress is provided in the
chart below "

In 2009 PSE identified opportunities to reducc overall system tisks by integrating the tisk of
WSSAP Priority and Scheduled Replacement setvices with the Bare Steel Risk Model. This proposal
was presented and WUTC Staff approved the concept. This approach was incotporated in
ptioritizing the replacement plans for 2010 and resulted in reducing disruption for our
customers, fewer paving cuts in the streets, and lower program costs by replacing main and services
concuttently rather than replacing the services in 2010 and the main in latet yeats.

"Table 10. 2005-2011 Bare Steel Replacement Footages

Planned Replacement

(feet) 46,995 99,205 99,205 99,205 99,205 99,205 | 120,000
Actual : . ' .

Replacement (feet) 48,078 90,272 175,386 112,253 109,375 | 111,127 N/A
Cumulative Actual .

Replacement (feet) 48,078 | 138350 | 313,736 | 425989 | 535364 | 646,491 N/A
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Wrapped Steel Service Assessment Prdgré.rn (WSSAP)

The Wrapped Steel Setvice Assessment Program (WSSAP) was initiated in 2006 to evaluate the risk
of the wrapped steel services installed prior to 1972 and ensure those with high tisk are mitigated.
The program uses a risk model to categotize approximately 90,000 WSSAP services into four -
mitigation categories: Priority Replacement, Scheduled Replacement, Increased Leak Sutvey, and
Standard Mitigation. These categories specify what mitigation is required.

“The data in the tisk model is updated each year and a new risk score is calculated for each setvice.
Table 11 shows the results of the annual model run since inception of the progtam.

Table 11, Historical WSSAP Model Results

Prority . 516 216 22| - 79 91
Scheduled ) .

Replacement 8470 8,092 4,682 2,077 303
Increased Leak . ‘

Survey 23,100 | 23,258 22,913 22,760. 22,731
Standard . v
Mitigation 69,281 69,742 68,660 68,280 67,658
Subtotal 101,367 101,308 | - 96AGT. 93,196 - 90,783

The initial goal of WSSAP was to mitigate all services in the two highest priority categories (Priority
and Scheduled Replacement) by December 31, 2010, PSE achieved this goal with the exception of
18 of the scheduled replacement setvices. These setvices wete not able to be mitigated in 2010 due
to petmit issues and/or customet issues. As of April 29, 2011 nine of these setvices had been
mitigated. The temaining services will be mitigated after permits ate obtained and customet issues
resolved. -

PSE also conducted mote than 1,000 electtical sutveys on setvices from the two lowest risk
_ categories; increased leak sutvey and standard mitigation. These sutveys wete evaluated and direct
examinations performed based on the analysis of the survey data. These sutveys and direct .
examinations wete petformed to validate the risk model or determine if adjustments were needed to
improve the model. The results of this analysis did not indicate any adjustments wete needed to the
WSSAP model. As a result, PSE will continue to run this risk model annually and mitigate services
that migrate into the ptiotity ot scheduled replacement categories. PSE plans to migrate WSSAP
into our wiitten Disttibution Integtity Management Program (DIMP.)

In 2010, PSE mitigated more than 2,000 WSSAP setvices from all mitigation categories, Table 12

shows the services mitigated by categoty as well as the mitigation remaining to be completed in
2010. '
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Table 12, WSSAP Mitigation in 2010 and 2011 Tasget Mitigation

Priority , 5 26 | 31| - 77
- Scheduled i .
Replacement 658 | - 244 902 24
Increased Leak . :
Survey ' 90 546 636 ' NA
' Standard Mitigation 188 428 616 - NA
| Subtotal _ 941 1,244 2185 : 101

Pre-1972 STW Main Replacement ,

" Pre-1972 wrapped steel main ad]acent to WSSAP pnorlty and scheduled replacement services have
been reviewed to detetmine if thete is evidence of corrosion and whether they should also be
replaced. These segments are designated as WSSAP mains in Table 13. :

Additional pre-1 972 wrapped steel mains not adjacerit to WSSAP priority. and scheduled
replacement setvices wete also reviewed to determine if there was evidence of cortosion and

“whether replacement ot other mitigation was approptiate. These segments are designated as DIMP
mains in Table 13.

- PSE reviewed these using a risk model developed to rank wrapped steel segments as well as subject
matter experts input. Based on these reviews, these segments were classified as scheduled
replacement, increased leak survey, or standard mitigation. As shown in Table 13, over 6,000 feet of
main were teplaced in 2010 and over 18,000 feet ate tatgeted for teplacement in 2011. The mains
that are scheduled for replacement are leak surveyed semi-annually until they are replaced. The
mains that are designated as incteased leak sutvey ate leak surveyed annually until it is determined
that the main should be replaced ot moved to standard mitigation. Approximately 10,000 feet of

main were designated as increased leak sutvey for 2010 and over 38,000 feet have been designated as
_increased leak survey for 2011.

Table 13, WSSAP and DIMP STW Main Replacement Footages

WSSAP Mains 4,000 feet _ 2,422 feet | 350 feet
DIMP Mains , ~ 14,000 feet .. 4062 feet . 18,000 feet
Total . ‘ ‘ 18,000 feet | . | 6,484 feet 18,350 feet
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Isolated Facilities Extension Programs

In 2009, the scope of the Isolated Facilities Program was expanded to mclude potential isolated

facﬂmes associated with sidewalk regulators, above ground regulators, steel services in casings, and

extended service lines in mobile home communities. More detail on each of these programs is
-included below. Each of these programs will be completed by the end of 2014.

Sidewalk Regu.lators — Thete are 96 sidewalk regulators tatgeted under this ptogtam. The primaty
maintenance issue is insufficient cathodic protectlon between the regulator and building wall. In
2009 efforts focused on assessment and investigation of over 600 sidewalk regulators to determine
the population of facilities requiting remediation. There were an additional 61 sidewalk regulators
found during the initial assessment phase where the only maintenance issue is non-standard vennng
These are not required by the 2014 program deadline and will be addressed undet a sepatate
initiative. In 2011, 35 sidewalk regulators are planned for remediation.

Above Ground Regulators — The focus of this initiative is on outside, above ground regulatots
with piping going below ground prior to entering a building. In 2009, several such installations were :
———found to havemsuffrcrenrcathoWecﬁoxrorrth&ptpmghetweerﬁh&regu}ateﬁne&h&buddmg— —
wall. In 2010, PSE completed a field assessment on 888 locations to confirm adequacy of cathodic
protection and that the facility does indeed meet the scope of the program. By the end of 2010, 636
locations were either remediated or eliminated from the scope of the program leaving 252 total
locations requiting remediation between 2011 and 2014. In 2011, 120 locations ate planned for
- remediation.

Steel Setvices in Caslng As part of the otiginal Isolated Facilities Program records review; 531

~ wrapped steel services were identified as being installed in steel casing. While not part of the original
program casmg commitment, it was recognized that a similar risk existed. Given the cost to expose
and examine these facilities, it was decided the most effective form of remediation was to teplace
these services, All 531 setvices will be replaced by the end of 2014. In 2010, 117 services wete
remediated or found to not require remediation (already replaced under other wotk, for instance).
In 2011, 354 setvices are planned for remediation.

Extended Service Lines in Mobile Home Communities — These facilities are defined as buried
piping installed to a mobile home in a mobile home patk between the gas metet and the mobile
home. In 2010, PSE performed i 1nspect10ns of all mobile home communities to develop a complete
inventoty of all such installations. At the time of inspection, each location was leak surveyed and
inspected. for atmospheric cotrosion. The mspecﬁon identified 369 installations thatinclude
Extended Setvice Lines. PSE will mitigate maintenance tisks with these facilities through full service
replacements. 25 such installations wete eliminated through replacement in 2010 with 89 additional
locations scheduled for replacement in 2011. All replacement work will be complete by the end of -

" 2014 and prior to replacement each installation will be leak surveyed twice annually.
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Regulator Station Remediation

Maintenance issues at regulator stations are typically identified by PSE Pressure Control during the
annual inspection required by PSE GOS 2575.1000. During the annual regulator inspection,
Pressure Control may be able to address minor maintenance issues such as replacement of small
equipment valves. More extensive maintenance issues that may represent a compliance or safety risk,
or otherwise impact the proper operation of the station are reported to GSI for remediation.

" Common issues reported to GSI include leaks, atmospheric cotrosion, inopetable
equipment/valves, access issues, and vault integtity issues. GSI works with Pressure Control and
Gas System Engineeting to determine a scope of wotk to mitigate or remediate the maintenance
issue(s) and to assist in prioritizing the work. In 2010, 19 regulator stations were remediated. This

- included 4 upgrades, 3 replacements, and 12 retirements. A total of 56 district regulators are targeted
for remediation in 2011.

Converted Single Service Farm Tap Program

The putpose of this progtram is to ensute that all single service farm taps (SSF'T) that were converted
to district regulators meet the more stringent regulatory requitements for pressure regulating
stations. In 2006, PSE catalogued the location of each SSFT and a list of potential issues that
. réquited remediation as a pressure regulating station. A total of 60 stations wete identified requirin, g ,,,,,,,,,,,,,,,,,,,,,,,
remediation. GSI developed a 5-year remediation schedule to bring each SSFT up to cutrent
pressute regulating station code beginning in 2008. At the end of 2010, 33 of the 60 stations had
been remediated. In 2011, the plan is to temediate 10 stations with all stations scheduled to be
remediated by the end of 2013,

Regulator Station Pipe Support 'Mitigation

In 2008, during the Thurston/Lewis County audit, the WUTC discovered pipe support structures at
the Olympla Gate Station which they determined inhibited an adequate inspection for atmosphetic
cotrosion. Subsequently, the WUTC requested that PSE submit a plan for an assessment and
remediation program of any similar installations system-wide by Match 2009. PSE cteated a listing
of 19 gate stations with conctete pipe supports that contributed to an inability to thoroughly inspect
for atmosphenc corrosion, Mote detail on PSE’s proposed approach to mitigating pipe supports at
the 19 gate stations is included in the white papet titled “Aimospheric Corrosion Inspection” dated
November 23, 2009.

In 2010, PSE implemented a pilot progtam to field test the proposed approach of performing an
inifial, indirect inspection ptiot to determining what (if any) remediation work is required ata
supportt. The intent of the pilot program was to validate PSE’s proposed apptroach to assessment
and remediation at pipe suppotts at gate stations and to expand the effort to the other 13 gate
- stations. The Pilot Study inspections (8 regulating stations, 61 pipe supports) were completed

on 4/30/2010. The data analysis was summarized in the report, “Puget Sound Energy Pipe Support

* Atmospheric Cortosion Pilot Study” dated September 21, 2010, The teport concluded there is good
correlation between the corrosion evidence ptior to temoving pipe supports and the condition of
the pipe after pipe support removal. A third party engineering firm, Kiefnet and Associates (KI1A),
was hired to review the data and critique the study. The KAI document supported the contentions
in PSE’s report and concluded that “...the absence of visible corrosion deposits indicates 2
condition that clearly and conservatively meets the requirements of 49 CFR Patt 192 regarding
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atmosphetic corrosion, specifically §192.479 and §192.481”. 'The data and conclusions were
presented to WUTC staff on April 21, 2011, Staff agreed with the findings and steps are being
outlined to move forwatd with the inspection protocols. The first stage of implementation will be

. the regulating stations maintained by pressure control. Documents supporting the implementation
ate scheduled to ready by the end of July 2011. It is believed that this risk-based approach to '
mitigating atmospheric corrosion concerns can be expanded to other facilities such as pipelines on -

btidges and industrial meter sets and will in the long run save PSE extensive and costly remediation
efforts

Regulator Station Over Pressure Protection

PSE petforms an annual review of all of its tegulator stations to ensure adequate relief capacity

 factoting in changes to station configurations and/or system operating pressures. Gas System
Engineeting (GSE) petforms the review in accordance with PSE GOS 2575.1000. Any stations
found to have insufficient relief valve capacity ate forwarded to GSI for scope development and
remediation. In 2010, thtee stations were temediated for relief capacity issues. In 2011, three more
stations will be remediated to ensure adequate relief valve capacity. The stations identified for
remediation in 2010 and 2011 were the result of a one-time research effort for the Regulator Station

———Database Project: Additional data was gathered on-attributes related to the regulator stations that led

to them failing their relief review — thete is no obsetvable trend in stauons failing relief reviews at
this time.

Industrial Meter Set Remediation

Industrial Meter Opetations (IMO) may identify maintenance issues at industrial meters duting
routine metet work, petiodic meter change outs, or when responding to other maintenance issues
such as a leak investigation. GSI works with the IMO Supetvisor and Gas System Engineeting .
(GSE) to document the maintenance need, prioritize and schedule any remediation wotk, and to
track remediation work to completion. Additionally, thete is a separate initiative to all Rockwell

. 5000 meters from PSE’s gas system because they are shown to have a tendency to fail their fixed
factor chécks. In 2010, 4 industrial meters and 9 Rockwell 5000 metets wete eliminated. In 2011,
the plan is to remediate 3 industrial meters and 7 Rockwell 5000 meters.

Buried MSA Remediation

The Buried MSA Remediation progtam commenced following identification of significant numbers
of buried meters in 2007. A pilot progtam was completed with the assistance of GFR in 2008 with a
full remediation effort beginning in 2009. The concetns addressed by the program include the

- corrosive effects of soil in contact with facilities not designed to be buried and the inability to

" inspect these facilities for corrosion, To date over 50,000 locations have been teported that require
reinspection and remediation. ‘Because remediation is a multi-year effort, all locations are mitigated
with increased leak survey beginning in 2010. Remediation is prioritized to first address buried
meters, then buried shut off valves, then buried transition fittings (both service head adaptors and
pte-built risers). The remediation process includes reinspection and possible remediation by GFR. If
needed, GFR forwards a work scope to the service provider. GFR efforts include communication
with the customer on the need to protect the MSA from reburial. In 2010, GFR relnspected 3030
locations. GFR tesolved 2360 of those teportts and service provider resolved 171. The remaining 499
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were scheduled for remediation in 2010. 2011 plans include 2460 additional inspections with %nany

resolved by landscaping or plumbing. The setvice prov:lder will continue to participate Wlth
approximately 130 riser replacements and 120 service replacements.

Traffic Protection Enhancements

The need fot new or improved traffic protection became apparent with an increasing number of
reports submitted in 2007, Guard posts or other approved protection are required to protect above
.ground gas facilities (primarily MSAs) whete traffic exists in the atea of the facility. GSI reviews all
tepotts of substandard traffic protection. Repotts telated to gas facilities on property used for
industrial, commertcial and other public uses are addressed as the highest priotity. Othet priority
work includes reports at multifamily and single family residential property where damage due to
vehicle traffic is reported and where regular traffic is reported. Locations with infrequent traffic are
lower in ptiority. GSI forwards requests to install ot upgtade traffic protection to the setvice
provider for installation as required to meet the current operaung standards, Guard posts were
installed at 35 locations in 2010 with plans for 110 locations in 2011.

‘Rocks and Debris on Buried Pipe

Increased numbers of repotts identifying rocks and debtis on butied pipe became apparent in 2008.
This condition is a concern because a significant amount of rocks near STW pipe can shield the pipe
from CP current. Rocks in contact with PE pipe put stress on the pipe that can eventually result in
leakage due to cracking. PSE and its setvice providers remove rocks and debris found on or near

- buried pipelines upon observation, The condition is repotted and reviewed as an indicator of the
possible environment around the pipeline neatby. These tepotts ate sorted according to the matetial
impacted and forwatded to either the Cathodic Protection Engineer or the progtam managet fot

" Older PE Pipe Replacement for evaluation of the potential impact on the pipeline. Reports of
imptoper backfill on older PE p1pe are considered in the Older PE Pipe Replacement Prograrn risk
model: A

Shallow Mam and Service Remedlatlon

Shallow main and setvice reports were first recognized as a trend in 2008 while teviewing CS records
from 2007. Concern with shallow pipe focuses on the increased likelihood of damage to the pipe

* . during 3* party construction. Mains and setvices are considered shallow where they have less cover
than requited for new construction in the gas opetating standards. Shallow mains are investigated to
determine the extent and sevetity of the condition, The reported depth, type of facility and
environment are consideted in détetmining which reports are priorities for investigation. Priotities
for remediation are based on the findings of the investigation and consideration of other
construction in the area. Shallow setvices are usually not investigated further but are instead planned
for full replacement. Investigations are requested by GSI and petformed by GFR. GFR provides
apptoximate depth measurements obtained by instrument readmgs throughout the shallow area. GSI
models the sevetity of shallow main to determine the risk of 2 given segment by applying a severity

- factor that considets the type of main, location of the main and the approximate amount of cover
over each part of the main (for example, an HP main with 24” of cover has a higher severity factor
than an IP main with 24” of cover and IP main 24" under a bar ditch has a higher severity factor
than IP main under the street). The severity score is the sum of the total footage in each severity
group by the sevetity factor fot each group. Genetally, the highest score/mile is the highest priority
project. Replacements of shallow facilities are requested by GSI and petformed by the service
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providet. 5 shallow main segments wete teplaced in 2010 with 7 mote planned for 2011, 1 shallow |
segment of HP was replaced in 2010. 18 shallow services wete replaced in 2010 With 14 more
planned for 2011. : , 1

Older PE Pipe Replacement

Some segments of older (defined as pre-1986) PE pipe have factors that lead to an incteased tisk of

repeat failures including fusion failures and brittle cracking. These factots include substandatd fusion
and backfill practlces and a pipe tesin inferior to that in use today. In 2008, PSE implemented

- improved processes in matetials failure analysls that greatly enhanced the abihty to identify fusion
and brittle-like cracking failures on oldet PE pipe, especially the HDPE pipe manufactured by
DuPont that is most susceptible to these failures. Additionally, in 2010 PSE implemented a new
policy to replace pre-1986 PE services included as part of larger main replacement programs such as
Bare Steel Replacement. The cost to test-and-tie an existing setvice is almost 40% of the cost to
replace it under these programs - this policy was put in place to the additional risk these services
pose instead of spending additionally money to keep them active and subsequently maintain them.

'In 2009, PSE developed a risk model for DuPont pipe segments based on their failure hlstory The
risk model was developed to align (as closely as possible) with the risk model used to rank main
segments for the Bare Steel Program. This has allowed for a tisk compatison between programs to

assist in validating the approach and scope of PSE’s DuPont pipe replacement efforts. This
methodology will continue to be evaluated and refined as both progtams progtess and PSE’s new
DIMP is implemented. In 2010, 9541 of DuPont PE pipe were teplaced. In 2011 the plan is to
replace 23,615 of DuPont PE pipe. : :

- "Mobile Home Community (MHC) Encroachméht Surveys -

Gas First Response (GFR) sutrveys each mobile home community once very three years for setvice
and main encroachments as well as idle risers. Over time, mobile home units have changed in size,
and a number of mobile home communities have reconfigured their lots. As a result, many mobile
homes are encroaching on buried natural gas lines. This multi-year maintenance program assesses
the extent of the problem and remediates pipeline enctoachment and other maintenance issues such
as idle risers (risers tied to the pipeline but no longcr having a meter). In addition, PSE educates
community ownets and managets of efictoachment issues to prevent recurrence, There are currently
* 172 MHCs in PSE’s operating system and PSE conducted 53 MHC patrols in 2010. The results of
each MHC sutvey are documented; and if encroachments ot idle tisers ate found, that information is
. sent to GSI for priotitization and scheduling. GSI ranks each MHC based on the extent and type of
tnaintenance issues in order to assist with prioritization and scheduling of any remediation work.

In 2010, remediation was petformed in 25 different parks and tesulted in elimination of 315

combined main and setvice encroachments, and the cut and cap of 182 idle risers. In 2011,

remediation will be pérformed in 27 dlffcrent parks and result in elimination of 244 combmed main
and service encroachments and the cut and cap of 86 idle risers.

Docks and Wharves Assessment

In 2011, GSI is beginning a comprehensive assessment of all mains and services installed on docks
and wharves. The ovetall goal of this effort is to permanently document everywhete there exists a -
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main or setvice installed on a dock or wharf and to establish quarterly patrols at each of those

‘locations. Goals for 2011 include completing an inventory of candidate locations, development of
initial inspection ctiteria/documentation, and inspection of all candidate locations. GSI will be
recording the results of each inspection, the condition of PSE facilities, and whether a full inspection
is possible ot if special equipment or access is needed with the intent of prioritizing each location for
follow-up activity. As maintenance concetns are discovered, they will be assessed by GSI and
scheduled for remediation as required. It is expected that work under this initiative will continue into
2012 including inspection of the most difficult locations and the majority of remediation activities.

.Bridge and Slide Remediation

GFR petforms periodic patrols of gas mains and services installed on bridges and within known
slide ateas. In 2010, 1492 patrols were conducted. The intent of the patrols is to identify
maintenance issues assoclated with pipe coating/wrap, atmosphetic corrosion, pipe suppotts, and
other issues with the site or pipe that may present a safety of compliance risk. The patrols are
petformed quartetly, however, more frequent patrols are established when site conditions warrant
* such as during periods of heavy rainfall. When GFR identifies a maintenance issue, GSI reviews the
issue and develops a plan to mitigate ot temediate the concern. In 2010, 16 remediation projects
_were completed at btidge and slide sites that included the replacement of 2445’ of main. Also in
2010, GSI continued to have incteased leak sutrveys at 2 sites where immediate resolution of the
maintenance issue was not possible due to project development time. In 2011, 21 bridge/slide
projects are scheduled to be completed.

Atmospheric Corrosion at Hard-to-Reach Bridges

In 2006, GSI worked with GFR to identify gas mains and setvices installed on bridges whete access
or the configuration of the bridge and plpe prevented a complete atmospheric cotrosion (AC)

. inspection. A total of 38 bridge sites meeting this criterion wete identified. AC inspections on

. pipelines exposed to the atmosphéte are requited every three years per PSE GOS 2600.1800. The
gas facilities included as part of this initiative wete determined to pose a potential safety and
compliance risk until a complete AC inspection could be conducted.

Each identiﬁ‘ed site was assessed by GSI, GFR and the PSE Setvice Provider as to how it could be
inspected for AC with initial efforts focused on the use of boom trucks ot specialized climbing
equipment to allow access to the pipelines. By the end of 2010, 32 of the 38 locations had been -
completely inspected, determined not to be a hatd to reach location (i.e. able to be inspected with

" cutrent equipment), ot the pipeline was teplaced due to other, existing maintenance concerns. Of
the six sites that remain, four are in casing (and therefore considered to not be applicable for an
atmospheric cotrosion review), and one will be teplaced in 2011. Two sites were inspected for a
second time in 2010,and thtee inspections and one replacement are planned in 2011 for sites that
have been previously inspected.

In 2009, upon ongoing teview of the AC results for the 38 locations, GSI found thatall of the

bridge sites wete rated at “level 2” ot lower and that toughly 90% of the inspections were rated at
“level 1”. As such, GSI has begun investigation into altetnative, less costly forms of inspections for

these bridges. Together with GFR and GSE, GSI has begun using video equipment that can be used
. to get close to pipe sutfaces normally not v151b1e to GFR petsonnel. The inspection results can be
saved on DVD as a permanent record of the inspection. GFR is on-site duting the inspection and
can evaluate the AC rating for the pipeline based on the data collected in the video. Any areas of
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concern can be flagged and sent to GSI and GSE for further evaluation and possible mitigation. The
cost to petform this type of inspection is a fraction the cost of using a boomtruck when permitting,
traffic control, and crew time are factored in. In 2010, 2 of the 38 sites were evaluated by video
equipment in con]uncuon with the standard PI inspector site review. In 2011 and going forward,
Maintenance Programs in conjunction with Gas Fitst Response will determine what sites should be
evaluated by this method, with support from GSI Maintenance Planning as needed.

vAgmg High-Pressure Valve Mitigation

In recént years, PSE has identified a growing trend of leakage on Rockwell F1g 1487 valves. These -
valves wete installed on PSE’s 16” and 12” high pressure (HP) supply mains in the 1950’s and
1960’s. The valves have a spur gear that orients vertically and this orientation can allow moisture to
collect on the uppet bonnet of the valve. Over time this leads to-degradation of the steel and leakage
can occut. Attempts to tepair these valves in place proved not to be practical or cost effective due to
the extensive amount of excavation required and that often critical HP supply main pressures have
“to be lowered in to attempt repairs: Leakage on these valves can temporarily be mitigated by
greasing the valve, but longet tetm, replacement has proven to be the most practical and cost
effective way of deahng with the issue. In 2006, GSI compiled a complete list of 62 Fig. 187
Rockwell valves still active in PSE’s natural gas system and continually monitors them for leaks and
other maintenance issues to detetmine when replacement is necessary. These valves are also
reviewed against other gas system wotk and public improvement projects to take advantage of
potential opportunities for replacement. Given the cost to replace one of these valves there is
cutrently not enough justification to proacnvely replace these valves short of an existing
safety/compliance tisk or another cost savings opportunity. In 2010, one Fig. 1487 valve was
: replaced and in 2011 thete are no valves planned for replacement. As leakage or other maintenance
issues arise, valves will be planned for replacement.

Double Insulated Flange Valve Mitigation

A double insulated flanged valve is a valve that is isolated from the cathodlc protection system. The
Double Insulated Flanged Valve progtam resulted from a year 2000 discovety during the Critical
Bond program. Starting in July 2000, all valve bodies at accessible valves wete tested duting the
remainder of the Critical Bond program; inaccessible valves were accessed, tested and remediated

"only if the plat map showed a double insulated flanged valve. At the close of the Critical Bond
program, PSE committed to addressing double insulated flanged valves.

Documentation of the tested and/or remediated valves is limited, and there are several unknowns
such as the fact that the double insulated valves are not platted in the legacy Southern Division area.
As such, a full plat map review was started in 2009 to identify the population of valves that may be
double insulated or othetwis¢ isolated from the cathodic protection system. This plat map review
was completed in 2010. The information from this review has been compiled and PSE will

_ determine a long-term strategy on how to mitigate any safety or compliance issues. Currently, these
valves are being remediated if there is an oppottunity to do so in concert with other maintenance
work, Although initial consensus is that these valves do not pose a significant system risk, possible
forms of on-going mitigation may include increased monitoring or surveys. PSE is cutrently
developing its written DIMP plan and risk ranking and remediation plans for these valves ate being
included in this program. Continued field data acquisition under DIMP is also cuttently being
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considered to aid in the prioritization and risk assessment of these valves. This includes creating an

intetnal form for valves reviewed during field opportunities, as well as selection of candidate valves
for pilot program review based on field and location and operational information.

High Voltage Alternating Cutrent V(HVA‘C) Mitigation Program

PSE operates pipelines in the ROW shared by power transmission. Overhead power rnéy induce

.voltages on parallel conductors such as steel pipelines. Pipelines that share ROW with overhead
powert ate also at tisk of becoming energized when lines are knocked down duting storm activity,
cat-pole accidents and similar incidents resulting in ground faults. Lightning may also energize the
pipelines. When the pipelines are energized with a sufficient amount of energy, the result can be
damaged coatings, leaks, fires and shock hazards. Energized pipelines can be mitigated through the
application of standard industry technologies. Applying these technologies reduces damage to out
facilities and creates a safer envitonment fot out employees and the public.

Beginning in 2008, GSE began identifying PSE owned pipelines subject to induced AC voltages or -
- ground faults which could compromise the safety of field personnel or the integrity of the pipeline,
pipeline coating, or associated pipeline facilities, This applied to overhead power transrhission only.
Underground transmission cables have minimal impact on the gas distribution system. This research
and investigation effott was latgely completed in 2009 and GSE has compiled a list of coated steel *
pipeline segments at tisk for induced AC or ground fault interference from high voltage, .overhead
power lines. Current efforts are focused on mitigation with one project belng completed in 2010. In

2011, three mitigation projects ate scheduled to be completed (the remaining three have been.
rescheduled to 2012).

' Looking ahead, the high risk areas have been established and are planned to be mitigated by the end
of 2012. New locations will likely be identified in future yeats and mitigation will be developed and
implemented as needed

High Pressure Main Evaluation and Assessment

Beginning in 2011, high pressure pipelines and non-HCA transmission pipelines will be addressed
under DIMP. In the past, PSE has constructed and maintained its high pressute mains to standards

 that exceed the federal requirements for a disttibution pipeline and frequently met the requirements
for a transmission pipeline. Cuttently, PSE is developing a formal strategy on evaluating the risks on
high pressure mains and the methodology in assessing those risks. The approach will focus on
identifying segments ot systems that would likely have a higher consequence of failure and
prioritizing those segments for tisk ranking. Appropriate mitigative measures will then be - :
implemented based on this risk ranking. As DIMP evolves, performing ECDA and other forms of
data gatheting on high pressute mains will be considered to gain more knowledge. This strategy will
be included in the written DIMP plan and will continue to be developed to address the risks on high
pressure mains.

Transmission Integrity Management Program

. On December 17, 2003, the USDOT adopted the final rule on Pipeline Integtity Managernent in
High Consequence Areas (HCA) for Gas Transmission Pipelines (49 CFR 192). As a result of this
regulation, PSE developed an integtity management program to assess and manage the condition of
the approximately 30 miles of transmission pipe on the gas system. PSE has trained field staff to
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perform an external corrosion ditect assessment (ECDA), which is the primary method used to

assess the condition of the transmission main, This initial nsk assessment was accomplished by the
December 17, 2004 deadline. ~

" " Based on risk profile data, PSE pipelines were segmented accotding to the different risk attributes
along the pipeline. Each segment was then scored, and a corrosion assessment was scheduled,
starting with the higher risk segments. A baseline schedule was established to inspect all 9.5 miles in
HCAs over the subsequent seven yeats. Bach HCA is evaluated annually, possibly affecting the
inspection schedule. In 2010, the amount of piping in HCAs was reduced from 9.5 miles to 4.4 miles

' by tetnoving piping operating below 20% SMYS from the HCA requirements.

A éummary of 2010 field work and the progtam plan through 2012 is given in Table 14. The 2012
“numbers represent the amount of wotk requited to meet the program required footage assuming the
2011 work is completed as planned.

Table 14. Summary of 2010-2012 TIMP Activity

ECDA (includes casings) 1.10 miles 0.03 miles _ 0.00 miles
Casings Examined 1 3 : 21~ 0
Casmg Footage 205’ 160 » %
Examined '

Completed Programs

Isolated Facilities Program

In 2005, PSE agreed to develop the Isolated Facilities Program to identify elcctrically isolated steel
facﬂmes ‘that requite cathodic protection. The identification included setvices, mains, extended utility
facilities (EUFs) and casings. After these facilities were identified, they were assessed to verify the
ongoing effectiveness of the cathodic protection. Facilities that wete not part of the cutrent
monitoring program wete added and inspected. Facilities that lacked adequate cathodic protection

“were remediated by addlng additional cathodic protection, replacing exls’clng pipe with polyethylene
(PE) pipe, ot retiting the pipe.

By the end of 2010, PSE had completed inspection of 735,473 service risets (100% of total) and
resolved 21,441 isolated facilities (99.9% of total) through setvice/ EUF replacements, riser
replacements, ot the installation of anodes. One remaumng pro]ect was completed in early 2011 to
get to 100% completxon
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Cast Iron Replacement Program '

The cast iron replacement program was a 15—yeat program that began in 1992 and focused on
replacing all cast iron pipe system wide. Cast iron was a high tisk to the system because as the pipe
aged it became miore susceptible to leakage. As PSE completed the replacement, records were
teviewed to confirm that all documented cast iron was replaced. At the end of the progtam in 2007,

~ PSE had identified and replaced a total of 1,516,275 feet of cast iron. The footage réplaced each year
and the camulative footage replaced over the course of the program is summarized in Table 15,

Table 15, Cast Iron Pipe Replacement Footage

1993 136,689 136,689 |
1994 ' 97,933 . 234,622
1995 143,875 378,497
1996 117,828 , 496,325
1997 ‘ 110,909 ' 607,234
1998 106,185 713,419
1999 _ o 98,886 | . 812,305 |
2000 92,572 904,877
2001 111,043 " 1,015,920
2002 : 95,039 | 1,110,959
2003 | 121,354 - 1,232,313
2004 105,079 1,337,392
2005 62,539 . 1,399,931
2006 - 79,275 1,479,206
T 2007 37,069 | 1,516,275

Cntlcal Bond Program

PSE began the Critical Bond Program in 1996 to ensure that all cathodlca]ly protected systems had
adequate test sites installed. With PSE’s system consisting of more than 3,000 individual cathodic

: protection'systems protecting approximately 4,413 miles (23,300,000 feet) of pipe and tens of
thousands of services, PSE initiated and completed 100% quality assurance review of all CP systems.
Mote than 270 impressed current systems and 3,000 galvanic systems wete reviewed, which included
reviewing records and field testing. At the end of the program, more than 23,000 additional test sites
were identified and added to PSE’s computer system to ensute that these test sites will continue to
be monitoted. The knowledge and skill obtained through this program ensures that future steel pipe
installations are not isolated and are maintained appropriately.

Part5: System Data

Appendix A presents detailed system data including:

¢ Summary of Material Types and Years Installed |
* Summary of Compression and Mechanical Fittings
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2010 Number of Hazardous Leaks Repaired, Categorized by Leak Cause
2010 Total Number of Leaks Repaired, Categotized by Leak Cause
Total Number of Leaks Repaired, Categorized by Material
Number of Hazardous Leaks Repaited, Categorized by Material
Thteat Leak Frequency by Threat Category

. ¢ Corrosion

e Natural Forces _
e Excavation Damage

s  Other Outside Force Damage
o Matetial, Weld ot Joint Failure
e Equipment Failure
‘& Incorrect Operations
e  Other '
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Table 16, Summary of Material Types and Years Installed?

Notne

Cast Iron Replaced - Re}ﬁlaced -

Bare Steel (Protected and Unprotected) 56 1958 and Older 18,542 1958 and Older.

Wrought Iron 30 - -

Wrapped Steel (Protected) 1959 - Present 1959 - Present
Weapped Steel - 1971 and Older 3,845 1959 - 1971 158,837 1959 - 1971

L__Wrapped Steel - 1972 and Newer 1972 - Present 1972 - Present

Plastic - early 1970s - Present early 1970s - Present
Polyethylene - HDPE 3306 - Phillips Driscopipe early 1970s - 1977 *_early 1970s - 1977
Polyethylene - HDPE 3406 - Dupont Aldyl HD 1977 - 1985 1977-1985
Polyethylene - HDPE 3406 - Phillips Driscopipe M7000 eatly 1980s - 1984 early 1980s - 1984
Polyethylene - HDPE 3408 - Phillips Driscopipe M8000 8,059 1984 - 1988 636,997 . 1984 - 1988

" Polyethylene - HDPE 3408 - Plexco (Performance Pipe)

Yellowstripe 1988 - Present 1988 - Present
Polyethylene - MD 2406 - Plexco (Performance P1pe) ' :

Yellowpipe 1995 - 2008 1995 - 2008
Polyethylene - MD 2406 /2708 - Performance Pipe ' -

Driscoplex 6500 2008 - Present 2008 - Present

Copper - 40 B

N/a

2 ‘Totals in each material type equal the totals repotted in the anntal 2010 DOT report. Years of installation are approximations for the different
material types and are based on available records, notes, and subject mattet expert knowledge.
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Steel to Steel | 1972 to Compression Dresser (Style Join steel No
cutrent Coupling, Cap, 90) service '
' Street Tee extension to
steel service
stub
Steel to Steel | 1972 Compression Smith-Blair Y, 17, 1- No
Coupling | Rockwell) . 1/47,1-
(insulated) 1/27,27
Steel to Cast | 1972 to Compression Dresser (Style | 47,67, 8”7, | Join steel main | No
Iron or Steel | current Coupling 39, 39-62 127
to Steel (insulated)) '

' Steel to Steel | 1983 Compressiofi Romac (Style Through | Join steel to No
or Steel to Coupling 501 (insulated” | 127 steel or steel to
CastIron - and non- cast iron pipe

insulated) :
Steel to Compression Continental 5/8” and | Join plastic Yes
*| Plastic Coupling 1-1/8” service to: 1.
‘ . steel gas
carrying riser;
ot 2. to steel
service tee
w/weld outlet
Steel to Steel Punch-It Continental 5/8” and | Main to service | Yes
Plastic Service Tee with 1-1/8” tie-in
‘Cotnpression
‘ outlet _ )
Plastic to Late 1970°s to | Mechanical Amp-Fit 5/8”,1- Join plastic Yes
Plastic . early 1980’s Fittings : 1/81- extensionto
(coupling, elbow, 1/47,27 plastic stub
tee, reducers) _ o ‘
Plastic to 1995-current | Mechanical “RW Lyall 5/87and | Join plastic Yes
Plastic Fittings 1-1/8” extension to
(coupling, elbow, - plastic stub -
tee, cap, reducer)
Plastic to 1979 —1980’s | Repair Coupling | Norton 1-1/87,1- | Repair to Yes
Plastic McMurray 1/47,2” damaged
Manufactuting plastic mains
Company :
(Notmac)
Plastic to 1970’ to Repair Coupling | Dresser (Posi- | 37,47, 67 Repair to- Yes
Plastic eatly 1980’s o Hold) damaged
" plastic mains
Plastic to 1991 Mechanical Perfection 5/8” 1- M Yes
Plastic Fittings Corporation 1/8”, 1-
(coupling, tee, (Permasert) 1/4,2”
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reducer, end cap)
Plastic to Late 1970’s'to | Mechanical bolt- | Amp-fit 5/8”,1- | Main to service | Yes
Plastic early 1980’s on service tee 1/87,1- tie-in
1/4°, 27
Plastic to 1998 Mechanical bolt- | RW Lyall 5/87,1- Main to service | Yes
Plastic on service tee 1/8” tie-in
with Lycofit
mechanical
coupling outlet

3 Source: Source: “Mechanical Compression Coupling Fittings”, Standards Department
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Natural forces ) ) _ 5 14
Excavation ' . 79 627
Other Outside Force Damage v 0 63
Material, Weld or Joint Failure 59 57

o : g
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Table 19, 2010 Total Number of Leaks Repaired, Categdrized by Leak Cause

Natural forces 9 14
Excavation, . 84 632
Other Outside Force Damage 0 - 64
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. ‘Table 20 Number of Excavation Damages

2009 1031
2008 1438
2007 1802
: | 2006 1955

Table 21. Number of Excavation Tickets
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Polyethylene - 1985 and older ‘
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mep eel (Protected) 1972 and newet
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Corrosion

0.0355

2010 3949 177419 53 61 114 1 0.0134 0.0344 0.0168
2009 3987 180567 70 63 133 0.0176 0.0349 0.0193
2008 4009 183571 79 106 185 0.0197 0.0577 0.0266
2007 4045 186655 161 167 328 0.0398 0.0895 0.0465
2006 4087 189263 110 144 254 " 0.0269 0.0761 0.0356
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i To Do Lirestt Things

Table 25. Natural Forces Threat Leak Frequency -

Natural Forces 0.0009 0.0002. 0.0003 0.0022 0.0009 0.0009 - - No
‘ : | : S : SE e b
2010 ok 12008 814416 9 14 23 0.0007 0.0017 . 0.0009
2009 11979 811733 27 27 54 0.0023 0.0033 0.0022
2008 11896 805636 2 : 5 7 0.0002 | . . 0.0006 0.0003
2007 11740 792353 1 3| 4 |. 0.0001 0.0004 » 0.0002
2006 . 11524 775155 : 0 22 22 0.0000 " 0.0028 0.0009

Table 26. Excavation Damage Threat Leak Frequency

: o
[ % 3 e 3 = 5
Excavation Damage
Number of Tickets 168643 185479 174940 162108 | 146549 167544 4 No
Number of Leaks © 1800 1653 1356 946 716 1294 No
Leaks / Ticket 4 0.0107 00089 | 00078 | - 0.0058 0.0049 0.0076 | . No
Leaks / Facility Mile 0.0750 0.0675 0.0545 0.0378 0.0285 0.0527 -~ No
2010 12008 | 814416 84 632 | . 716 0.0070 0.0776 0.0285
- 2009 1 11979 | 811733 120 826 946 0.0100 01018 0.0378
. 2008 - 11896 | 805636 | . 202 1154 1356 | 0.0170 0.1432 0.0545
2007 - 11740 | 792353 | . 251 1402 1653 00214 0.1769 0.0675
2006 11524 | 775155 268 © 1532 1800 0.0233 0.1976 00750
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Table 27. Other Outside Force Damage Threat Leak Frequency

Outside Force Damage 0.0000 0.0001 0.0011 0.0011 - 0.0025 0.0010 \ Ys

2010 12008 814416 64 64 0.0000 0.0079 0.0025
2009 11979 811733 10 18 _ 28| - 0.0008 ©0.0022 .0.0011
2008 11896 805636 | 6. 21 27 0.0005 0.0026 -0.0011
2007 : 11740 792353 _ 0. 2 2 0.0000 0.0003 0.0001
2006 11524 775155 1 0 ' 1 0.0001 0.0000 : 0.0000

Table 28. Material, Weld or Joint Failure Threat Leak Frequency

Material, Weld or Joint Failure 0.0063 0.0076 | 0.0058 ©0.0070 0.0084 0.0070 Yes

2010 12008 | 814416 | 130 | g2 212 0.0108 00101 | 0.0084
2009 11979 | 81733 | 113 62 175 0.0094 0.0076 ' 0.0070
2008 11896 | 805636 796 48 144 0.0081 0.0060 | 0.0058
2007 11740 | 792353 125 61 186 0.0106 0.0077 0.0076
2006 11524 | 775155 1] . | 152 00105 0.0040 0.0063
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Table 29. Eqﬁipment Failure Threat Leak Frequehcy

Equipment Failure

0.0029

0.0220 0.0160

0.0056

0.0092

0.0111

- 2010 12008 814416 152 78 230 0.0127 0.0096 0.0092
2009 11979 811733 86 "54 140 0.0072 0.0067 0.0056
2008 11896 805636 197 201 398 0.0166 0.0249 0.0160
2007 11740 792353 317 221 538 0.0270 0.0279 0.0220

-2006 11524 775155 47 23 70 0.0041 10,0030 0.0029

Table 30. Incorrect Operation Threat Leak Frequency

Incorrect Operation

0.0000 0.0002

0.0012

0.0022

2010 12008 814416 21 34 55 - 0,0017 0.0042 0.0022
2009 11979 811733 20 10 30 0.0017 0,0012 0.0012
2008 11896 805636 5 0.0002 0.0004 0.0002
2007 11740 792353 1 1 0.0000 0.0001 0.0000
2006 11524 775155 0 2 2 0.0000 0.0003 0.0001
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Table 31. Other Threat Leak Frequency

Other Threat 0.0292 | 0.0113 0.0103 0.0224 0.0124 0.0171 No

2010 » 12008 | . 814416 138 174 312 . 00115 0.0214 0.0124
2009 11979 | 811733 240 . 322 562 | ° 0.0200 0.0397 0.0224
2008 © 11896 | 805636 143 Lm2| 255 00120 0.0139 ~ 0.0103
2007 11740 | 792353 142 135 277 0.0121 0.0170 0.0113
2006 | 11524 | 775155 312 390 702 0.0271 0.0503 0.0292
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