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PACIFIC GAS AND ELECTRIC COMPANY 

GAS TRANSMISSION AND STORAGE SAFETY REPORT 

NO. 2017-02 

REPORTING PERIOD 

JULY 1 – DECEMBER 31, 2017 

IN COMPLIANCE WITH CPUC DECISION 16-06-056 

SUBMITTED MARCH 1, 2018 

Introduction and Background 

This Gas Transmission and Storage (GT&S) Safety Report is submitted in 

compliance with the California Public Utilities Commission (CPUC or Commission) 

Decision (D.) 16-06-056 in Pacific Gas and Electric Company’s (PG&E or the Company) 

2015 GT&S Rate Case Application (A.) 13-12-012.  Pursuant to Conclusion of Law 112, 

PG&E will continue preparing and serving this report on a semi-annual basis, consistent 

with the requirements in the Gas Accord V Decision.1 

This safety report (GT&S Safety Report No. 2017-02) reflects the reporting period of 

July 1 through December 31, 2017.  PG&E is serving this report on the directors of the 

Commission’s Safety and Enforcement Division, the Energy Division, as well as the 

service lists in the 2011 and 2015 GT&S Rate Case proceedings (A.09-09-013 and 

A.13-12-012). 

Pipeline Safety Enhancement Plan 

D.12-12-030, issued December 28, 2012, approved Phase 1 of PG&E’s Pipeline 

Safety Enhancement Plan (PSEP).  Ordering Paragraph 10 of D.12-12-030 required 

PG&E to submit quarterly compliance reports on PSEP activities through the end of 

Phase 1 (2014).  Consistent with prior GT&S semi-annual reports, PG&E continues to 

include PSEP activities in this report.  In Appendix B, PG&E has included an updated 

list of PSEP projects that were completed in the reporting period, under construction or 

yet to begin construction.  As of December 31, 2017, there are two PSEP projects that 

have not been completed.  In Appendix C, PG&E has included a table that provides 

PSEP costs from inception to date broken down by month and by activity. 

                                            

1 Ordering Paragraph 5 of D.11-04-031 directed PG&E to prepare, on a semi-annual basis, a 
“Gas Transmission and Storage Safety Report” containing information to address each of 
the eight requirements in Appendix C of the Decision. 
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Summary 

In total, PG&E budgeted approximately $1.5 billion for 2017 in GT&S-related capital 

and expense.2  PG&E’s 2017 recorded spending totaled $1.2 billion in capital 

expenditures and expense for GT&S related activities, aligned with approved levels of 

funding from the 2015 GT&S rate case.3  The following contributed to the underspend in 

budget:  implementing efficient processes in the work plan, lower-than-anticipated 

strength test costs, cancellation of the Saratoga line extension due to updated load 

forecast, and shifting some work into 2018.  PG&E continues to focus on executing the 

important safety work approved in this rate case. 

Capital 

PG&E’s adjusted annual budget as of December 31, 2017 was $840 million on 

GT&S capital Major Work Categories (MWC) (not including StanPac Projects of 

$11 million) for 2017.  The total recorded capital spending through December 31, 2017 

was $707.5 million:  $703.7 million for safety and reliability capital, and $3.8 million for 

StanPac projects.  See Table 1 for a summary of the capital costs described above.  

See Table 2-1 in Section 2 for further details. 

Expense 

PG&E’s adjusted annual budget as of December 31, 2017 was $629.3 million on 

GT&S expense MWCs (not including StanPac Projects of $7.3 million) for 2017.  The 

total recorded expense spending through December 31, 2017 was $488.8 million:  

$485.2 million for safety and reliability related expense, and $3.6 million for StanPac 

projects.  See Table 1 for a summary of the expense costs described above.  

See Table 2-2 in Section 2 for further details. 

                                            

2 For details on the GT&S related capital and expense MWCs that are included in this report, 
see Section 2. 

3 All recorded costs, and 2017 annual full-year budget amounts reflect SAP data as of 
January 9, 2018.  There is a potential for additional adjustments that could impact the final 
costs related to GT&S activities.  If any adjustments materially change the reported costs, 
PG&E will provide an update in the next GT&S Safety Report.  
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TABLE 1 

2017 GAS STORAGE, PIPELINE SAFETY, INTEGRITY AND RELIABILITY PROJECTS 

REPORTING PERIOD JULY 1 – DECEMBER 31, 2017 

(MILLIONS OF 2017 DOLLARS) 

 
 

For the second half of 2017, PG&E completed operations and maintenance (O&M) 

activities including 48,182 cumulative miles of pipeline inspections, and 9,424 facility 

inspections. 

The pipeline inspection activities include: 

• 7,064 miles of pipeline leak surveys; 

• 40,765 miles of pipeline patrols; 

• 207 miles of pipeline hydrostatic testing work; and 

• 146 miles of Integrity Management (IM) assessments. 

The facility inspection activities include:  

• 4,554 Cathodic Protection reads; and 

• Maintenance and inspections performed on 2,742 district regulator stations and 

2,128 valves. 

In addition, PG&E standby personnel were sent out to 5,070 individual sites where 

third parties were performing excavation work.  See Table 7-1, Gas Transmission (GT) 

Pipeline Inspection Plan, for more details on the work described above for the current 

reporting period. 

This report also includes detailed information on over 1,194 capital projects and 

work activities and over 1,113 expense projects and work activities, as shown in 

Table 3-1. 

  

Line 

No. Costs 
(a)

Annual 

Budget 

1/1/17 
(b)

Adjusted Annual 

Budget as of 

12/31/17
(c)

Recorded Spend 

7/1-12/31

YTD 

Recorded 12/31

Annual Adopted/

Imputed
(d) 

1 Capital 829.3 840.0 418.2 703.7 748.8

2 Expense 622.8 629.3 258.7 485.2 462.0

(a)
 Excluding StanPac and CEMA costs. All numbers presented using the new cost allocation methodology. 

(b)
 1/1/17 annual budget for the entire 2017 year, including shareholder funded dollars.  Due to order 

     realignment in the second half of 2017, the annual budget and adjusted annual budget have been updated.
(c)

 PG&E updates its annual 2017 full-year budget during the year based on new information. 
(d)

 Based on amounts adopted in D. 16-12-010 converted to the new cost allocation methodology at the 

  MAT and MWC levels for comparability; adjusted for adopted Post Test Year escalation. Excludes StanPac. 
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1. Explanation for Ranking Gas Transmission Pipeline, Storage, Safety, 

Integrity, Inspection, Reliability and Operations and Maintenance Projects 

A thorough description and explanation of the strategic planning and 

decision-making approach PG&E uses to determine and rank the gas storage 

projects, pipeline transmission safety, integrity, and reliability of its pipeline projects, 

O&M activities, and inspections of its gas transmission pipelines.  If there has been 

no change in PG&E’s approach for determining and ranking which projects and 

activities are prioritized since the last Safety Report, the Safety Report may 

reference the earlier Safety Report. 

Response 

Strategic Planning 

Similar to the planning process described in GT&S Safety Report No. 2015-02, 

PG&E established plans and budgets for its 2017 GT capital expenditures and 

expenses as part of its Integrated Planning Process.  Please refer to the GT&S 

Safety Report No. 2015-02 for details on the planning process. 
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Budgeting and Spending 

2. Explanation of Funds Budgeted and Spent for Each Major Work Category 

The Safety Report must describe the amount of funds budgeted at the 

beginning of each calendar year and over the rate case period, as well as the 

amount spent during the reporting period and for that calendar year, for each MWC 

related to gas storage, pipeline safety, integrity and reliability for capital 

expenditures and for O&M activities.  To the extent these funds are specified in the 

settlement or other document, such as work papers or testimony, references to 

where these amounts are mentioned must be provided. 

Response 

The 2017 amounts budgeted and spent for the capital and expense MWCs 

related to GT&S safety, integrity, and reliability are displayed in Tables 2-1 and 2-2.  

PG&E also included in Table 2-1 and Table 2-2, the imputed amounts based on the 

2015 GT&S Decision (D.16-12-010, Appendix D), adjusted to reflect post-test-year 

escalation. 

As previously reported, PG&E implemented a new cost allocation methodology 

effective January 1, 2016, referred to as the new cost model in Report 

No. 2016-01.4  This report presents all costs (adopted/imputed, budgeted, and 

recorded) using PG&E’s new cost allocation methodology. 

2017 Budget 

PG&E’s budgets are approved by management on an annual basis in the 

fourth quarter of the previous year, and updated as needed throughout the year.  

PG&E’s initial 2017 budget for GT Capital MWCs (excluding $11 million for StanPac 

Projects) was $829.3 million.  PG&E’s adjusted annual budget as of December 31, 

2017 (excluding $11 million for StanPac Projects) was $840.0 million.  Adjustments 

to the GT Capital MWC budget primarily include increases in pipeline and storage 

wells, offset by a reduction to corrosion.  The GT organization used the planning 

process framework outlined in Section 1, as described in Report No. 2015-02, and 

completed a risk-based reallocation of funding. 

PG&E’s initial 2017 budget for GT Expense MWCs (excluding $7.3 million for 

StanPac Projects) was $622.8 million.  PG&E’s adjusted annual budget as of 

                                            

4 Refer to GT&S Safety Report 2016-01 for additional information describing the cost 
allocation methodology change. 
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December 31, 2017 (excluding $7.3 million for StanPac Projects) was 

$629.3 million.  Adjustments to the GT Expense MWC budget primarily include 

increases in pipeline maintenance and station maintenance, offset by a reduction to 

reliability and corrosion. 

To the extent that there are material differences in the initial 2017 annual 

budget by MWC and the recorded spend at Year-End, those variance explanations 

can be found in the response to Section 5. 

This report organizes MWCs based on current reporting structure which may 

have changed over time due to various business reasons.  As a result, this report 

introduces new MWCs from those previously reported.  To preserve the 

adopted/imputed value connections with the Commission’s 2015 GT&S decision, 

PG&E has not modified imputed values for any MWC re-alignments.  

The following MWCs are included in this report, consistent with prior GT&S 

Safety Reports: 

• Capital:  73 (Pipeline Capacity); 75 (Pipeline Reliability); 76 (Station Reliability); 

84 (Gas Gathering); 98 (Integrity Management); 2H (Pipeline Safety 

Enhancement Plan); 3K (Corrosion); 3L (Storage Wells); 2J (Implement 

Regulatory Change); 44 (Stanpac) 

• Expense:  CM (Operate System); DF (Locate & Mark); GJ (Corrosion); 

II/HP (Integrity Management); JO (Pipeline Maintenance); JP (Station 

Maintenance); JT (Reliability & General Maintenance); KE (Pipeline Safety 

Enhancement Plan); KF (Implement Regulatory Change); 34 (Stanpac) 

The following MWCs were created in 2017 as part of a MWC/Maintenance 

Activity Type (MAT) re-design effort to further align the work programs to the 

accounting structure, and are new to this report.  

• Expense:  AH (Maint Gas Storage Fac); LV (Station Assessments); LU 

(Manage Critical Documents) 
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TABLE 2-1 

2017 GAS STORAGE, PIPELINE SAFETY, INTEGRITY AND RELIABILITY PROJECTS CAPITAL 

BUDGET BY MAJOR WORK CATEGORY 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017 

(THOUSANDS OF 2017 DOLLARS)(a) 

 
 

MWC MWC Description

Annual 

Adopted/

Imputed
 (b)

Annual 

Budget 

1/1/17 
(c)

Adjusted 

Annual 

Budget as of 

12/31/17 
(d)

Recorded 

Spend

7/1-12/31 

YTD 

Recorded 

12/31

73 GT Pipeline Capacity 148,335 184,380 173,972 70,595 119,646         

75 GT Pipeline Reliability 365,621 288,769 328,596 194,705 311,525         

76 GT Station Reliability 138,896 135,735 136,543 69,427 117,386         

84 GT Gas Gathering System Manage 1,721 2,075 5,856 3,981 5,312              

98 GT Integrity Management 94,183 70,515 70,515 40,877 70,687           

2H GT PL Safety Enhance Plan- Cap 0 23,858 23,858 7,152 14,884           

3K Gas Trans Remediate Corrosion
(e) 0 111,772 76,272 10,535 37,701           

3L Gas Trans Storage Wells
(f) 0 12,185 24,385 21,006 26,625           

2J GT&D Impl Regulatory Change
(g) 0 0 0 (88) (64)                  

Gas Transmission Capital 748,756 829,289 839,997 418,189 703,701

StanPac

44 Gas Capital:GasTrans-Subsidiary 6,392 10,952 10,952 3,540 3,818              

755,148 840,241 850,949 421,729 707,519
(a) All costs presented using the new cost allocation methodology.  Excludes CEMA costs.

    MWC levels for comparability; adjusted for adopted Post Test Year escalation. 
(c) 1/1/17 annual budget for the entire 2017 year, including shareholder funded dollars.  Due to order realignment 

    in the second half of 2017, the annual budget and adjusted annual budget have been updated.
(d) 

PG&E updates its annual 2017 full-year budget during the year based on new information. 
(e)

 MWC 3K was created in 2015 to separate corrosion related work within MWC 75 to promote greater visibility.
(f)

 MWC 3L was created in 2015 to separate storage related work within MWC 76 to promote greater visibility. 
(g)

 MWC 2J has recorded costs without budget as it includes carryover PSEP close-out costs. 

Gas Transmission Capital- Including StanPac 

(b) Based on amounts adopted in D. 16-12-010 converted to the new cost allocation methodology at the MAT and 
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TABLE 2-2 

2017 GAS STORAGE, PIPELINE SAFETY, INTEGRITY AND RELIABILITY O&M ACTIVITIES 

BUDGET BY MAJOR WORK CATEGORY 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017  

(THOUSANDS OF 2017 DOLLARS)(a) 

 
 
  

MWC MWC Description

Annual 

Adopted/

Imputed
(b)

Annual 

Budget 

1/1/17 
(c)

Adjusted 

Annual 

Budget as of 

12/31/17 
(d)

Recorded 

Spend

7/1-12/31 

YTD 

Recorded 

12/31

JO GT Pipeline Maintenance 34,172 20,543 53,221 14,147 26,597

JP GT Station Maintenance 17,825 14,809 17,243 6,951 15,212

JT GT Reliability & General Maint 195,257 320,763 302,377 122,107 232,861

CM GT Operate System
(e) 32,510 31,895 30,914 16,231 29,893

KE GT PL Safety Enhance Plan-Exp
(f) 0 66 0 398 885

KF GT&D Impl Regulatory Change
(f) 0 0 0 37 106

DF G&E T&D Locate & Mark 6,224 9,225 9,225 4,319 9,579

GJ Gas Transmission Mitigate Corr
(g) 0 59,885 48,028 12,489 19,781

II / HP GT Integrity Management 176,056 136,243 137,022 69,844 128,729

LU GTS Station Assessments
(h) 0 8,988 8,988 1,718 4,663

LV GTS Manage Critical Documts
(h) 0 9,178 9,178 3,937 7,895

AH Maint Gas Storage Fac
(i) 0 11,204 13,123 6,523 9,045

Gas Transmission Expense 462,044 622,798 629,320 258,701 485,247

StanPac

34 Maintain Gas Trans-Subsidiary 3,154 7,287 7,287 1,411 3,584

465,199 630,084 636,607 260,112 488,831
(a) All costs presented using the new cost allocation methodology. Excludes CEMA costs. 

    levels for comparability; adjusted for adopted Post Test Year escalation. 
(c) 1/1/17 annual budget for the entire 2017 year, including shareholder funded dollars.  
(d) PG&E updates its annual 2017 full-year budget during the year based on new information. 

(f) MWC KE and KF represent PSEP Expense construction close-out costs. 
(g) MWC GJ was created in 2015 to separate corrosion mitigation work within MWC HP to promote greater visibility. 
(h) MWCs LU and LV were created in 2017 to separate station work from withing MWC JT to promote greater visibility. 
(i )

 MWC AH was created in 2017 to capture Expense-related programs for PG&E’s underground storage field operations.

    are trued-up to match recorded spend per CFCA/NCA balancing account guidelines. 

Gas Transmission Expense- Including StanPac 

(b) 
Based on amounts adopted in D. 16-12-010 converted to the new cost allocation methodology at the MAT and MWC 

(e) MWC CM records some costs directly dedicated Receiver Cost Centers; Annual Budgets and Adjusted Annual Budgets 



 

-9- 

3. Scheduling Project Capital and O&M Costs Exceeding $250,000, Including 

Whether Costs Were Included in Previous Rate Cases 

The Safety Report must identify and describe each gas storage project, pipeline 

safety, integrity and reliability capital project and any applicable high-risk ranking, 

and the pipeline integrity O&M work activities, which were planned to start during 

the reporting period, and the project costs associated with each project or work 

activity exceeding $250,000.  For each project or work activity with a cost of 

$250,000 or less, those may be reported as an aggregate total by MWC.  PG&E 

must also identify in the Safety Report whether each such capital project and O&M 

work activities was included in any prior gas transmission and storage rate case 

application request, and provide a reference to those prior documents supporting 

such a request.  PG&E must also describe if the planned capital project is to be 

undertaken in response to a federal and/or Commission requirement or advisory 

and/or a recommendation of the National Transportation Safety Board (NTSB).  

PG&E must also identify whether the capital project is included in PG&E’s Risk 

Management Top 100 report, or a successor report, and whether the capital project 

is located in a high consequence area. 

Response 

Table 3-1 in Appendix A shows the data requested in Sections 3 and 4.  

Table 3-1 includes each gas storage project, pipeline safety, integrity, and reliability 

capital project, as well as the pipeline integrity O&M work activities with a project or 

work activity cost exceeding $250,000. 

The individual projects or work activities shown in Table 3-1 have met all of the 

following criteria: 

1. On the MWC inclusion list shown in the response to Question 2; 

2. Total net project forecast > $250,000; and 

3. GT orders with actual recorded costs or previously forecasted costs between 

July 1, 2017, and December 31, 2017. 

SAP and Primavera 6.0 (P6), a project scheduling tool for GT, are the sources 

for the data provided in Table 3-1.  A description of the table columns and the data 

they contain follows: 

• Column B – This column identifies if the project is Capital or Expense. 

• Column C – This column identifies if the project is driven by PSEP (Phase 1) 

projects. 
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• Column D – This column identifies if the project was included in previous GT&S 

Safety Reports. 

• Column E – This column lists the Order Number.  Orders capture recorded 

costs for a project. 

• Columns F and G – These columns list the MWC and description. 

• Columns H and I – These columns list the MAT code and MAT code 

description.  These include information about the type of work each project is 

completing. 

• Column J – This column lists the Planning Order.  GT uses planning order to 

track project budget. 

• Column K – This column includes the order description. 

• Column L – This column lists the planning order description of work performed. 

• Column M – This column shows the Order Begin date.  This is the first date that 

a project is entered into SAP. 

• Column N – This column lists the actual start date for construction or forecasted 

construction date if construction has yet to begin. 

• Column O – This column indicates the project construction completion date or 

the forecasted completion date if the project is not yet complete.  In some 

instances, the completion date reflects projects for which construction is 

complete and the asset has been placed into service, but additional job close 

out activities are still in progress. 

• Column P – This column lists the operative date for each project. 

• Column Q – This column lists if the project starts within the reporting period. 

• Column R – This column indicates if a project is underway in the reporting 

period.  Since moving away from the use of Project Status Reporting System 

and gathering data through P6, for the current report, PG&E defines projects 

considered underway if a project remains in construction at the end of the 

reporting period. 

• Column S – This column indicates if the project was completed in the reporting 

period. 

• Columns T, U and V – These columns list the amount spent in the reporting 

period and the total amount spent since inception for each project.  Year-to-date 

actuals may have negative dollars, which may be driven by over accruals, 
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journal entry adjustments, corrections to erroneous charges and customer 

reimbursements. 

• Column W – This column lists the total forecast project cost as of the end of the 

reporting period. 

• Column X – This column identifies whether projects were included in the Risk 

Management Legacy Top 100 reports5 from 2007, 2008 or 2009 for each 

project or work activity.  The number in parenthesis indicates the ranking the 

project had in the 2009 Legacy Top 100 Report. 

• Column Y – This column indicates if a project is determined to be in a High 

Consequence Area (HCA).  This is not applicable to expense projects. 

• Column Z – This column identifies projects that were included in past GT&S 

Rate Case or PSEP capital workpapers.6  The number in parentheses is the 

workpaper page number where these projects can be found in the relevant prior 

proceeding.  The references to the applicable GT&S Rate Case and PSEP 

capital workpapers are as follows: 

– 2004 – GAII, Chapter 10, Amended (A.01-10-011) 

– 2005 – GAIII, Chapter 4, (A.04-03-021) 

– 2008 – GAIV, Workpapers Supporting Capital Expenditures (A.07-03-012) 

– 2011 – GAV, Updated Workpapers Supporting Chapter 6, Capital 

Expenditures (A.09-09-013) 

– 2011 – PSEP, Workpapers Supporting the Following Chapters 

(R.11-02-019): 

• Chapter 3, Pipeline Modernization Program 

• Chapter 4, Valve Automation Program 

• Chapter 5, Pipeline Records Integration Program 

– 2015 – GT&S Rate Case, Workpapers Supporting the Following Chapters: 

• Chapter 4A, Transmission Pipe Integrity and Emergency Response 

Programs 

• Chapter 4B, Transmission Pipe Engineering Programs 

                                            

5 PG&E stopped using the Legacy Top 100 Report to analyze risk or prioritize work after 
2009.  For this column, PG&E indicated if any project was included in the 2007, 2008 or 
2009 Legacy Top 100 Report. 

6 The first Gas Accord did not include a specific capital project list in the workpapers 
supporting the case.  The Gas Accord that first included a specific capital project list in the 
workpapers supporting the case was the 2004 Gas Accord. 
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• Chapter 5, Asset Family – Storage 

• Chapter 6, Asset Family – Facilities 

• Chapter 7, Corrosion Control 

• Chapter 9, Program Management Office 

• Chapter 10, Gas System Operations 

• Chapter 11, Information Technology 

• Chapter 12, Other Gas Transmission and Storage Support Plans 

• Column AA – This column identifies capital projects that were undertaken in 

response to a federal and/or Commission requirement or advisory and/or a 

recommendation of the NTSB.7 

• Column AB – This column identifies the location of the project by district, 

division and county. 

Regarding Column AA, it should be noted that inclusion of a project in a rate 

case request does not necessarily mean that the project was included in the final 

litigated or settled revenue requirement at the requested expenditure level.  

Additionally, rate case requests are forecasts, and like all forecasts, they change 

over time and are replaced with better forecasts as more information becomes 

available and business needs change. 

Tables 3-2 and 3-3 detail costs aggregated by MWC for those projects or work 

activities amounting to $250,000 or less. 

                                            

7 PG&E interprets the order to note capital projects that were undertaken in response to:  
(1) a federal and/or Commission requirement or advisory; and/or (2) a recommendation of 
the National Transportation Safety Board.  The Table indicates capital projects specifically 
identified to be undertaken by PG&E as a direct result of a specific federal or Commission 
regulatory directive.  PG&E uses MWCs 2H and 2J to track this type of work.  For 
completeness, PG&E also included CPUC ordered KF1 expense work. 
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TABLE 3-2 

TOTAL CAPITAL PROJECT COSTS $250,000 OR LESS 

STARTED OR UNDERWAY 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017 

(2017 DOLLARS)(a) 

 
 

TABLE 3-3 

TOTAL EXPENSE PROJECT AND EXPENSE WORK ACTIVITY COSTS $250,000 OR LESS 

STARTED OR UNDERWAY 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017 

(2017 DOLLARS)(a) 

 
 

MWC Description
Recorded Spend

7/1-12/31 
(b)

YTD Recorded 

12/31

Total Costs Since 

Inception 
(b)

2H GT PL Safety Enhance Plan-Cap (870,831)                        (1,590,233)                (19,966,665)

2J GT&D Impl Regulatory Change (109,202)                        (103,742)                    51,459

3K Gas Trans Remediate Corrosion (97,868)                          4,876,055                  13,464,213

3L Gas Trans Storage Wells 387,759                         546,919                     1,092,676

44 Gas Capital:GasTrans-Sub 12,339                            72,523                       227,901

73 GT Pipeline Capacity (5,492,574)                     (5,245,755)                (10,269,400)

75 GT Pipeline Reliability 3,479,110                      3,717,664                  7,029,310

76 GT Station Reliability (316,696)                        (2,407,558)                8,502,826

84 GT Gas Gathering System Manage 222,818                         274,620                     823,561

98 GT Integrity Management 869,961                         2,391,887                  11,896,280

Total (1,915,184) 2,532,380 12,852,161 
(a) All costs presented using the new cost allocation methodology.
(b)

Negative numbers in some of the MWC categories listed in this table are primarily due to an allocation of costs

   between the MWCs and cancelled projects for the recorded spend during the reporting period. In addition, this 

   table only includes projects less than $250K, and therefore does not include offsetting projects greater than $250K

   that could bring the MWC total to a positive value.

MWC Description
Recorded Spend 

7/1-12/31 
(b)

YTD Recorded 

12/31

Total Costs Since 

Inception 
(b)

AH Maint Gas Storage Fac (851,338)                        (467,458)                    527,628

CM GT Operate System 38,716                            42,403                       42,403

DF G&E T&D Locate and Mark 906,587                         1,966,547                  3,148,343

GJ Gas Transmission Mitigate Corr 1,966,956                      3,004,277                  14,194,467

HP/II CGT Balancing Accounts 5,505,715                      7,884,895                  15,793,629

JO GT Pipeline Maintenance 7,914,033                      15,627,066               22,731,917

JP GT Station Maintenance 2,148,830                      6,561,550                  11,644,256

JT GT Reliability & General Maint 5,822,144                      13,899,463               10,998,305

KE GT PL Safety Enhance Plan-Exp (2,015,216)                     (4,083,033)                (13,516,159)

KF GT&D Impl Regulatory Change 37,077                            102,870                     340,619

LU GTS Manage Critical Documts (6,093,550)                     (6,008,041)                (5,854,204)

LV GTS Station Assessments (1,881)                             (1,020,565)                (3,591,880)

34 Maint Gas Trans-Subsid (117,771)                        (33,641)                      893,685

Total 15,260,303 37,476,332 57,353,008 
(a) All costs presented using the new cost allocation methodology.
(b)Negative numbers in some of the MWC categories listed in this table are primarily due to an allocation of costs

   between the MWCs and cancelled projects for the recorded spend during the reporting period. In addition, this 

   table only includes projects less than $250K, and therefore does not include offsetting projects greater than $250K

   that could bring the MWC total to a positive value.
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4. For Projects Exceeding $250,000, Status and Amounts Spent During 

Reporting Period, Calendar Year and Total Amounts Spent, and 

Reprioritization if Any 

For each project or work activity with a cost exceeding $250,000, the Safety 

Report must identify and describe each capital project, and the pipeline integrity 

O&M work activities, that were started, underway, or completed during the reporting 

period, and the amount spent on each project and activity during the reporting 

period, the amount spent during the calendar year, and the total amount spent on 

each project or activity.  For projects or work activity with a cost of $250,000 or less, 

those may be reported as an aggregate by MWC.  The Safety Report must include 

the start date, the completion date or anticipated completion date, and a description 

of the work that was performed during the reporting period.  If PG&E began a 

project or O&M activity during the reporting period that was not previously identified 

as a planned project or activity in a prior Safety Report, PG&E must provide an 

explanation of why that project or activity proceeded ahead of other projects or 

activities that were previously listed as a planned project or activity, and the source 

of the monies to be used on this project or activity. 

Response 

Table 3-1 in Appendix A shows the data requested in Question 4.  A brief 

description of the columns and the data they contain was included in the previous 

section.  In this report, Table 3-1 includes projects forecasted to spend over 

$250,000, but may have zero spending in any or all of the financial columns.  There 

are many reasons why a previously planned project may show no spending in the 

planned reporting period.  These reasons include: 

a. Changes in Project Scope – Projects in the early planning stage may have 

similar scopes of work to other projects.  When these instances are identified, 

one project may be combined with another, leaving one project to be cancelled. 

b. Placeholder Projects – Some planned projects may be general in nature and 

serve as placeholders for specific projects, the exact details of which have not 

yet been determined.  As specific project details are validated, the placeholder 

project may be cancelled to reflect the specific project. 

c. Changes in Project Schedule – A project’s schedule may also change due to 

critical system operational needs, outage coordination issues, weather, 
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environmental requirements, permitting delays, land acquisition complexities, or 

resource scheduling conflicts. 

d. Problem Resolution – A project may be cancelled or its funding reduced when 

there is a change in operational need, or modification of other equipment 

resolves the initial objective. 

Projects that were not identified in GT&S Safety Report No. 2017-01 are shown 

at the bottom of the capital and expense sections of Table 3-1 as indicated in 

Column D.  The remaining projects that started in the July 1 to December 31, 2017 

reporting period (but were not identified in GT&S Safety Report No. 2017-01) are 

discussed below. 

127 Capital Projects Started Construction in the Reporting Period 

These projects fall into eight general categories: 

1) Pipeline Replacements 

2) Pipeline Reliability Projects 

3) Station Reliability Projects 

4) Capacity Projects 

5) Integrity Management 

6) Emergency and Unforeseen 

7) Storage/Well Rework 

8) GT Remediate/Cathodic Protection 

Some of this work was newly identified during the year and added to the 

forecast spending plan for 2017.  Some of this work was planned to proceed in 

2017, but did not have a specific Job ID or order number assigned until the second 

half of 2017. 

85 Expense Projects Started Construction in the Reporting Period 

These projects fall into four general categories: 

1) Gas Transmission Mitigation Correction – Casing and Casing Remediation 

2) Reliability and General O&M 

3) Emergency and Unforeseen 

4) Integrity Management 

Some of this work was newly identified during the year and added to the 

forecast spending plan for 2017.  Some of this work was planned to proceed in 

2017, but did not have a specific Job ID or order number assigned until the second 

half of 2017.  



 

-16- 

5. Explanation of Any Variances for Budgeted Capital and Expense 

If PG&E does not spend the entire amount budgeted for gas storage capital 

projects, pipeline-related capital projects, or O&M activities related to pipeline 

safety, reliability, and integrity, PG&E must provide an explanation in its Safety 

Report.  Similarly, if PG&E spends in excess of the amount budgeted for these 

capital projects or O&M activities, PG&E must provide an explanation in its 

Safety Report. 

Response 

Table 5-1 shows the expense O&M budgets and recorded amounts for 2017.  

The expense program (excluding StanPac) under spent by $137.5 million compared 

to the initial 2017 budget.  StanPac under spent by $3.7 million compared to the 

initial 2017 budget. 

Table 5-2 shows the capital budget and recorded amounts for 2017.  The 

capital program (excluding StanPac) under spent by $125.6 million compared to the 

initial 2017 budget.  StanPac under spent by $7.1 million compared to the initial 

2017 budget.  

There are a number of reasons that PG&E under-spent compared to its initial 

2017 budgets.  Lower than anticipated strength test costs contributed to the 

underrun.  Strategic decisions resulting in executing the work plan more efficiently, 

such as bundling of projects, played a role in current levels of underspend.  Finally, 

PG&E updated its load forecast and cancelled the Saratoga Capacity Project, some 

projects were delayed or rescheduled, and in some instances, labor costs were 

lower than forecast.  

Cost overruns in expense programs were largely the result of General Order 

(GO) 112-F below ground leak repair activities, costs to comply with new 

regulations of the California Division of Oil, Gas, and Geothermal Resources 

(DOGGR), and some carry over costs from 2016.  Cost overruns in capital 

programs were primarily due to capital projects resulting from the discovery of 

inoperable or hard-to-operate valves and DOGGR emergency regulation 

compliance. 

The detailed variance explanations of over spending or under spending greater 

than $0.1 million by MWC are provided below. 
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Gas Transmission Expense 

• MWC JO:  $6.1 million (29.5%) overrun of budget primarily due to a ramp-up in 

below ground leak repair as well as an increase in pipeline markers compared 

to the initial plan. 

• MWC JP:  $ 0.4 million (2.7%) overrun of budget primarily due to new 

incremental work associated with DOGGR emergency regulations. 

• MWC JT:  $87.9 million (27.4%) underrun of budget primarily due to lower unit 

cost per mile for strength testing projects, as well as process improvement 

initiatives, lower find rates, and work delays in the station assessment program. 

• MWC CM:  $2.0 million (6.5%) underrun of budget due to lower internal labor 

costs than initially planned. 

• MWC KE:  $0.8 million overrun due to prior year carry-over costs for PSEP and 

Pipeline Feature Lists (PFL). 

• MWC KF:  $0.1 million overrun due to class location validation dig projects. 

• MWC DF:  $0.4 million (3.8%) overrun of budget driven by higher costs of 

stand-by requests than planned. 

• MWC GJ:  $40.1 million (67.0%) underrun was mainly due to a decision to 

implement activities to drive future cost efficiencies ahead of starting projects, 

rescheduling projects to include the majority of outstanding casing mitigations to 

2018, and efficiencies realized in 2018.  

• MWC II/HP:  $7.5 million (5.5%) underrun of budget due to less IM pipeline 

replacement work, decreased costs in the In-Line Inspection (ILI) program, and 

lower internal labor costs in the Transmission Integrity Management Program 

(TIMP) engineering program. 

• MWC LU:  $4.3 million (48.1%) underrun of budget due to work delays aimed at 

researching, reviewing, validating, and updating documentation related to 

stations.  

• MWC LV:  $1.3 million (14.0%) underrun of budget due to lower find rates for 

changes to equipment or operations that would be required to achieve 

compliance, as well as improved processes that led to more sound engineering, 

which yielded less need for field work. 

• MWC AH:  $2.1 million (19.3%) underrun of budget due to scope reduction from 

initial plan as well as project risks/contingencies not materializing. 
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StanPac 

• MWC 34:  $3.7 million (50.8%) underrun primarily due to scope change for SP-

5 digs and engineering projects, as well as lower cost than initially planned for 

SP-3 strength testing project. 

Gas Transmission Capital 

• MWC 73:  $64.7 million (35.1%) underrun due to elimination of the need for the 

Saratoga line extension, which was the result of an update to PG&E’s load 

forecast.  Additionally, efficiencies were realized in the Line 407 project, relative 

to planned spending, as well as a reduction in certain land settlement costs, 

which were delayed to 2018. 

• MWC 75:  $22.8 million (7.9%) overrun due to emergent valves and increased 

spend in our measurements and controls program. 

• MWC 76:  $18.4 million (13.5%) underrun of budget due to rescheduling of two 

SCADA security projects into 2018. 

• MWC 84:  $3.2 million (156.0%) overrun of budget due to scope change in 

excess of initial budget for Gas Gathering program. 

• MWC 98:  $0.2 million (0.2%) overrun of budget due to higher than planned 

costs incurred for ILI upgrades.  Drivers included increased scope and features 

to upgrade lines. 

• MWC 2H:  $9.0 million (37.6%) underrun of budget mainly due to environmental 

permit restrictions on emissions, preventing projects from being completed 

concurrently, which caused projects to be postponed into future years. 

• MWC 3K:  $74.1 million (66.3%) underrun was mainly due to a decision to 

implement activities to drive future cost efficiencies ahead of starting projects, 

rescheduling projects to include the majority of outstanding casing mitigations to 

2018, and efficiencies realized in 2018. 

• MWC 3L:  $14.4 million (118.5%) overrun of budget due to increased scope for 

well reworks. 

StanPac 

• MWC 44:  $7.1 million (15.8%) underrun due to delay of large non-compliance 

project to 2018 (R-402). 
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TABLE 5-1 

SUMMARY OF O&M ACTIVITIES SPEND 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017 

(THOUSANDS OF 2017 DOLLARS)(a) 

 
 

MWC MWC Description

Annual 

Budget 

1/1/17
(b)

Adjusted 

Annual 

Budget as of 

12/31/17
(c)

Recorded 

Spend

7/1-12/31

Recorded 

Spend 2017 

YTD

Variance

(YTD Recorded 

- Budget 1/1)

JO GT Pipeline Maintenance 20,543 53,221 14,147 26,597 6,054

JP GT Station Maintenance 14,809 17,243 6,951 15,212 404

JT GT Reliability & General Maint 320,763 302,377 122,107 232,861 (87,902)

CM GT Operate System
(d) 31,895 30,914 16,231 29,893 (2,001)

KE GT PL Safety Enhance Plan-Exp 66 0 398 885 819

KF GT&D Impl Regulatory Change    0 0 37 106 106

DF G&E T&D Locate & Mark 9,225 9,225 4,319 9,579 354

GJ Gas Transmission Mitigate Corr 59,885 48,028 12,489 19,781 (40,104)

II / HP GT Integrity Management 136,243 137,022 69,844 128,729 (7,513)

LU GTS Station Assessments
(e) 8,988 8,988 1,718 4,663 (4,325)

LV GTS Manage Critical Documts
(e) 9,178 9,178 3,937 7,895 (1,282)

AH Maint Gas Storage Fac
(f) 11,204 13,123 6,523 9,045 (2,159)

Gas Transmission Expense 622,798 629,320 258,701 485,247 (137,551)

StanPac

34 Maintain Gas Trans-Subsidiary 7,287 7,287 1,411 3,584 (3,702)

Gas Transmission Expense- Including StanPac 630,084 636,607 260,112 488,831 (141,253)
(a)All costs presented using the new cost allocation methodology.  Excludes CEMA costs.
(b) 1/1/17 annual budget for the entire 2017 year, including shareholder funded dollars.  
(c) PG&E updates its annual 2017 full-year budget during the year based on new information. 

    are trued-up to match recorded spend per CFCA/NCA balancing account guidelines. 
(e)

 MWC LU and LV were created in 2017 to separate station work from within MWC JT to promote greater visibility. 
(f)

 MWC AH was created in 2017 to capture Expense-related programs for PG&E’s underground storage field operations.

(d) 
MWC CM records some costs directly dedicated Reciever Cost Centers; Annual Budgets and Adjusted Annual Budgets 
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TABLE 5-2 

SUMMARY OF CAPITAL PROJECT SPEND 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017 

(THOUSANDS OF 2017 DOLLARS)(a) 

 
  

MWC MWC Description

Annual 

Budget 

1/1/17
(b)

Adjusted 

Annual 

Budget 

12/31/17
(c)

Recorded 

Spend

7/1-12/31

Recorded 

Spend 2017 

YTD

Variance

(YTD Recorded

- Budget 1/1)

73 GT Pipeline Capacity 184,380 173,972 70,595 119,646 (64,734)

75 GT Pipeline Reliability 288,769 328,596 194,705 311,525 22,756

76 GT Station Reliability 135,735 136,543 69,427 117,386 (18,350)

84 GT Gas Gathering System Manage 2,075 5,856 3,981 5,312 3,237

98 GT Integrity Management 70,515 70,515 40,877 70,687 172

2H GT PL Safety Enhance Plan- Cap 23,858 23,858 7,152 14,884 (8,974)

3K Gas Trans Remediate Corrosion 111,772 76,272 10,535 37,701 (74,071)

3L Gas Trans Storage Wells 12,185 24,385 21,006 26,625 14,440

2J GT&D Impl Regulatory Change
(d) 0 0 (88) (64) (64)

Gas Transmission Capital 829,289 839,997 418,189 703,701 (125,588)

StanPac

44 Gas Capital:GasTrans-Subsidiary 10,952 10,952 3,540 3,818 (7,134)

Gas Transmission Capital- Including StanPac 840,241 850,949 421,729 707,519 (132,722)
(a) All costs presented using the new cost allocation methodology.  Excludes CEMA costs.
(b)

 1/1/17 annual budget for the entire 2017 year, including shareholder funded dollars.  Due to order realignment in the second 

    half of 2017, the annual budget and adjusted annual budget have been updated.
(c)

 PG&E updates its annual 2017 full-year budget during the year based on new information. 
(d) MWC 2J has recorded without budget as it includes carryover PSEP close-out costs. 
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Risk and Integrity Management 

6. Current Status of Legacy Top 100 

The Safety Report must attach PG&E’s most recent Risk Management Top 100 

report, or its successor report, and PG&E must identify any changes from the prior 

report and explain the reasons for the changes.  If the Risk Management Top 100 

report or its successor is unchanged from the prior Safety Report; PG&E may 

provide a reference to the earlier Risk Management Top 100 report or its successor 

report. 

Response 

As stated in PG&E’s Safety Report No. 2011-01, dated September 30, 2011, 

PG&E has moved away from using a “Top 100” listing of the pipe segments as a 

tool for identifying, assessing, managing and mitigating risk associated with its 

natural GT pipelines.  Table 6-1 of the GT&S Safety Report No. 2015-02 provided 

the final status of each segment based on traceable, verifiable, and complete 

records, and indicated the status as “Complete,” “Deactivated,” or “Monitoring.”  

There have been no changes since prior reports. 
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7. Most Recent Pipeline Inspection Plan, Progress, Methods, Locations, 

Results and Discrepancies With Prior Records 

The Safety Report must attach PG&E’s most recent gas transmission pipeline 

inspection plan.  If the gas transmission pipeline inspection report is unchanged 

from the prior Safety Report, PG&E may provide reference to the earlier gas 

transmission pipeline inspection report.  PG&E must describe in the Safety Report 

the progress of performing those inspections, the results of the inspections, and the 

inspection method that is being used to examine each specific pipeline segment.  

PG&E must also provide a location description of the pipelines that have been or 

are planned to be inspected, and identify and describe any discrepancies with 

PG&E’s pipeline records that are uncovered by the inspection. 

Response 

PG&E’s GT Pipeline Inspection Plan is shown in Table 7-1.  The table shows 

the MWC under which that inspection activity falls, as well as the inspection method 

and a brief description.  PG&E defines “inspection plan activities” as routinely 

scheduled field inspections where data collection is a primary part of the inspection.  

In the normal course of performing inspections, a corrective notification may be 

generated if there is an item which needs additional attention.  A corrective 

notification is a form that is completed and entered into SAP, which indicates some 

type of follow up action is necessary based on the inspection.  The form also 

contains the recommended timeline for follow up action to be scheduled.  These 

notifications are then scheduled and tracked to completion in SAP.  The corrective 

notification may already be completed or could still be outstanding depending on 

what corrective action is needed and by when. 

PG&E continued to review and evaluate its cathodic protection monitoring 

requirements and results for transmission pipe in light of industry best practices.  

This led to the update of procedure TD-4181B-004 - “Changes to Cathodic 

Protection Monitoring Frequencies,” which became effective on January 1, 2017.  

Additional test points are now required for gas transmission pipeline.  Moreover, in 

implementing the procedure, PG&E increased or decreased cathodic protection 

monitoring frequencies for some of its assets. 
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Table 7-1 shows progress towards performing the inspections under the “Total 

Units Planned” and “Units Complete” columns.8  A summary of the results of each 

inspection method is included in Table 7-1. 

PG&E’s pipeline patrol program has designated aerial patrol, which includes 

field responses to aerial observations, as the predominant patrol method.  The 

program continues to support video review of aerial patrols as a quality control 

measure and in identifying new construction that may change Class Location. 

The Commission ordered that “California natural gas operators shall comply 

with [General Order] GO 112-F as soon as feasible but no later than January 1, 

2017” (D.15-06-044, p. 15).  GO 112-F included the requirement to increase the 

frequency of leak surveys of the gas transmission pipeline system to twice a year.  

PG&E elected to meet this requirement in 2016 (with the exception of a small 

number of isolated locations that were surveyed once).  PG&E performed the first 

full-system semi-annual leak survey covered by the “Gas Transmission Pipeline 

Inspection Plan Reporting Period January 1 to June 30, 2017” during April and May, 

and the second during October and November.  The “Total Units Planned” and 

“Units Complete” in Table 7-1 consist of both semi-annual leak surveys, plus 

additional survey units as a consequence of prior CPUC agreements. 

The planned units for the IM Assessments were gathered from the 

Transmission Integrity Management Assessment Plan, and were prioritized by 

compliance dates, risk reduction per PG&E’s System-Wide Piggability Study for ILI, 

and neighboring HCAs for some External Corrosion Direct Assessment (ECDA) 

projects.  The completed units for ILI and pressure test assessments were 

reproduced from the GT Integrity Management Monthly Progress Report for all 

assessments complete through the end of December 2017. 

Information contained within the monthly progress report is acquired after the 

completion of each IM assessment and provides the Transmission Integrity 

Management organization with a comparison of planned versus completed units. 

                                            

8 Units planned and completed as reported in Table 7-1 are subject to change pending 
adjustments to the maintenance plan and close out of work. 
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TABLE 7-1 

GAS TRANSMISSION PIPELINE INSPECTION PLAN 

REPORTING PERIOD JULY 1 – DECEMBER 31, 2017 

MWC/ 
MAT 

Inspection 
Method 

Description 

Total Units 
Planned 

(1/1/2017-
12/31/2017) 

Units 
Complete 
(1/1/2017-
6/30/2017) 

Units 
Complete 
(7/1/2017-

12/31/2017) 

Total Units 
Completed 

in 2017 
Results Location 

JO / 
JOE / 
JOW / 
HP /  
HPE 

Leak Survey 

GT leak survey is conducted semi-
annually, quarterly, or bi-monthly (in 
the case of PSEP special survey).  
Leak survey involves taking 
instrumented reads over the pipeline in 
order to determine the presence of any 
gas leaks.  All leaks that are found are 
either fixed immediately if deemed 
hazardous (Grade 1) or graded and 
scheduled for repair or recheck 
(Grade 2 or 3). 

13,914 Miles 6,957 Miles 7,064 Miles 14,021 Miles 

As a result of the transmission 
leak survey inspections for all of 
2017, a total of 818 leaks were 
found: 

35 Grade 1 leaks 
558 Grade 2 leaks 
225 Grade 3 leaks 

Leak Survey was 
performed system wide 
on GT pipelines. 

JO / 
JOA / 
JOB 

Cathodic 
Protection (CP) 
Monitoring 

CP Monitoring includes taking pipe-to-
soil reads (which provides information 
about the cathodic protection levels on 
the pipeline) and rectifier reads.  GT 
rectifier reads are taken every other 
month (bi-monthly) and pipe-to-soil 
reads are required, at a minimum, 
annually. 

9,683 Reads 5,130(a) Reads 4,554 Reads 9,684 Reads 

As a result of 2017 GT CP 
monitoring, a combined 87 GT 
corrective notifications were 
issued, and 1,031 Troubleshoot 
notifications were issued.  
Corrosion Engineering 
completed 324 Casing without 
wires or vents reads in 2017. 

CP Monitoring was 
performed system wide 
on GT pipelines. 

JO / 
JOI / 
JOH / 
JO1 / 
JOG / 
JOK / 
JOX / 
JP / 
JPE  

District 
Regulator 
Maintenance 

GT district regulator stations receive 
two different types of maintenance 
inspections.  An “A” inspection consists 
of a diagnostic test of the regulator 
function, visual inspection of the 
regulator environment and operation of 
all valves, and is conducted annually.  
A “B” inspection consists of everything 
that is required in the “A” inspection 
and it also includes an internal 
inspection of the regulator equipment 
and replacement of all rubber goods.  
The “B” inspection is performed, at a 
minimum, once every 4 years. 

6,278 District 
Regulator 
Operations 

3,499 District 
Regulator 
Operations 

2,742 District 
Regulator 

Operations 

6,241 District 
Regulator 
Operations 

As a result of 2017 GT regulator 
maintenance inspections, 
228 GT corrective notifications 
were issued.  An AMBBS Data 
Clean project was initiated in 
2017, resulting in adjustments 
to the planned and completed 
through 6/30/2017 units 
reported in GT&S Safety Report 
2017-01. 

District Regulator 
Maintenance was 
performed system wide 
on GT pipelines. 
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TABLE 7-1 

GAS TRANSMISSION PIPELINE INSPECTION PLAN 

REPORTING PERIOD JULY 1 – DECEMBER 31, 2017 

(CONTINUED) 

MWC / 
MAT 

Inspection 
Method 

Description 

Total Units 
Planned 

(1/1/2017-
12/31/2017) 

Units 
Complete 
(1/1/2017-
6/30/2017) 

Units 
Complete 
(7/1/2017-

12/31/2017) 

Total Units 
Completed 

in 2017 
Results Location 

JO / 
JOI / 
JOH / 
JO1 / 
JOG / 
JOK / 
JOX / 
JP /  
JPE  

Valve 
Maintenance 

GT valve maintenance involves 
operating and inspecting the valve on 
an annual basis. 

6,604 Valve 
Operations 

2,384 Valve 
Operations 

2,128 Valve 
Operations 

4,512 Valve 
Operations 

As the result of GT valve 
maintenance inspections during 
2017, 202 GT corrective 
notifications were issued.  An 
AMBBS Data Clean project was 
initiated in 2017, resulting in 
adjustments to the planned and 
completed through 6/30/2017 
units reported in GT&S Safety 
Report 2017-01. 

Valve Maintenance 
was performed system 
wide on GT pipelines. 

JO /  
JOV / 
JOF 

Pipeline Patrol 

Transmission pipeline patrols are 
currently conducted by fixed-wing 
aircraft, helicopter, and also on the 
ground by four-wheeled vehicle and 
on foot.  These patrols are conducted 
quarterly, at a minimum, but the goal 
is once a month (weather and 
equipment permitting). 

64,548 Miles 53,880 Miles 40,765 Miles 94,645 Miles 

In addition to July 1 – 
December 31 patrol units, a 
total of 1,179 miles of special 
patrols were performed.(b)  
A total of 876 observations were 
reported. 

Pipeline Patrol was 
performed system wide 
on GT pipelines, and 
GT systems. 

DF / 
DFB 

Standby/Field 
Meets 

Whenever a proposed excavation is 
within 10 feet of our gas transmission 
pipelines/Critical facilities, a field meet 
with the excavator is required.  If the 
proposed excavation is confirmed to 
be within 5 feet of the gas 
transmission pipeline/Critical facility a 
standby employee will be present 
during the excavation. 

10,282 
Standby / 
Field Meet 
Requests 

5,050 
Standby / 
Field Meets 
Performed 

5,070 
Standby / 
Field Meets 
Performed 

10,120 
Standby / 
Field Meets 
Performed 

Trained and operator qualified 
employees provide excavators 
with instruction, coaching, and 
direction on correct excavation 
practices.  These can and will 
lead to stop work authority 
actions. 

Standby and Field 
Meets were performed 
system wide on GT 
pipelines and Critical 
facilities. 
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TABLE 7-1 

GAS TRANSMISSION PIPELINE INSPECTION PLAN 

REPORTING PERIOD JULY 1 – DECEMBER 31, 2017 

(CONTINUED) 

MWC / 
MAT 

Inspection 
Method 

Description 

Total Units 
Planned 

(1/1/2017-
12/31/2017) 

Units 
Complete 
(1/1/2017-
6/30/2017) 

Units 
Complete 
(7/1/2017-

12/31/2017) 

Total Units 
Completed 

in 2017 
Results Location 

HP / 
HPF / 
JT / 
JTC / 
JTD /  
75 /  
75N 

Pipeline 
Hydrostatic 
Testing 

The hydrostatic testing work involves 
two parallel efforts.  Pressure tests are 
performed by filling the inside of the 
pipeline with water and carefully 
raising the pressure to a 
predetermined value and holding it for 
a period of time.  The other work 
associated with the testing is pipeline 
replacement, where necessary. 

241.5(c) Miles 45.68 Miles 207.20 Miles 252.88 Miles 

PG&E has validated the 
integrity of 252.88 miles of 
transmission pipe on fifteen 
pipelines through hydrostatic 
testing. 

Hydrostatic testing was 
performed on the 
following pipelines:  
DFM 1603-01, DFM 
1813-02, DFM 6605-
01, DFM 7203-01, 
DFM 7203-02, L-002, 
L-021B, L-103, L-109, 
L-134A, L-186, L-215, 
L-300A, L-300B, 
L-301B 
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TABLE 7-1 

GAS TRANSMISSION PIPELINE INSPECTION PLAN 

REPORTING PERIOD JULY 1 – DECEMBER 31, 2017 

(CONTINUED) 

MWC 
/ MAT 

Inspection 
Method 

Description 

Total Units 
Planned 

(1/1/2017-
12/31/2017) 

Units 
Complete 
(1/1/2017-
6/30/2017) 

Units 
Complete 
(7/1/2017-

12/31/2017) 

Total Units 
Completed 

in 2017 
Results Location 

HP / 
HPB / 
HPC / 
HPF / 
HPK / 
HPR /  
JT / 
JT6 

Integrity 
Management 
Assessments 

IM Assessments involve using one of 
the federally approved methods to 
assess transmission pipeline segments 
in HCA.  These assessment methods 
include ILI, DA, Pressure Testing or a 
combination of these methods.  
Baseline assessments are scheduled 
upon risk.  Subsequent re-assessments 
are typically scheduled on either a 5 or 
7-year cycle, but may be accelerated on 
conditional factors. 

236.8 Miles 40.8 Miles 145.7Miles 186.5 Miles 

In the second half of 2017, 
PG&E made 47 repairs as a 
result of ILIs.  Six were 
scheduled repairs and 22 
were immediate repairs (19 
were Non-Prioritized 
Indications). 

In the second half of 2017, 
PG&E made 14 ECDA 
repairs including ten 
immediate repairs and two 
scheduled repairs (one 
monitored and one non-
prioritized).  

Repair types for ECDA 
repairs include clock springs, 
cut outs, and sleeves.  Some 
assessments initially 
planned for 2017 were both 
not due for assessment, 
based on the compliance 
cycle (until 2018 or later), 
and moved out of the 2017 
work plan. 

ILI – L-119C, L-100, 
L-191, L-SP5, 
L-0617-03, 
L-0617-06, 
L-0617-07, 
L-0617-08, L-124A, 
L-300B, L-406, 
L-021E 

L-105N-3, L-021E, 
L-105A, L-114, 
L-2406-01, L-021G, 
L-021F, L-132, 
L-407, L-1519-04, 
L-050A 

ECDA – L-021A, 
L-021B, L-021C, 
L021F, L-021G, 
L-021H, L050A, 
L-057, L-0617-06, 
L-105, L-107, L-116, 
L-119, L-121, L-131, 
L-138, L-172A, 
L-220, L-2408-05, 
L-331, L-372 

Hydrotest – 
L-2403-12, L-142N 

_______________ 

(a) The units completed for the first half of the year is different from Report 2017-01 because the data pulled was a snapshot in time.  Additional notifications were completed in SAP after 
the 2017-01 Report was submitted. 

(b) “Special patrol” is conducted in addition to regular, routine patrolling activities.  It is usually in response to a natural disaster or a special request for temporary additional monitoring. 

(c) The “total units planned” decreased to 241.5 miles because Report 2017-01 included non-budgeted contingency work in addition to the units planned and budgeted in 2017.  
Contingency work consists of projects prepared to help mitigate common issues that delay long length strength testing (e.g., securing long lead permits and identifying the appropriate 
contractors for construction).  These projects fall outside of the planned units, and as such, create a different metric. 
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Table 7-2 contains the records discrepancies found as a result of the planned 

inspections during the July 1 to December 31, 2017 reporting period.  The following 

38 items were discovered which required updates or corrections to the pipeline 

records.  These 38 items are primarily from two sources:  (1) discrepancies 

gathered by work stream managers in the course of performing inspections listed in 

Table 7-1; and (2) map corrections sent to PG&E’s Asset Knowledge Management 

group between July 1 and December 31, 2017 from PG&E’s Corrective Action 

Program (CAP) that were determined to be actual discrepancies.9 

In 2017, PG&E had approximately 145 instances of preventative maintenance 

notifications which included SAP digital records discrepancies system wide.  These 

discrepancies can include, but are not limited to, leak survey information 

corrections, updates to measurement and read points, maintenance location 

corrections, date management, and addressing human error (e.g., typos).  PG&E is 

continuing the process of improving its procedures for collecting and evaluating this 

information for future reports. 

                                            

9 For the latter category, we used the date of the CAP submittal as a proxy for the date of 
inspection. 
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TABLE 7-2 

INSPECTIONS RECORDS DISCREPANCIES REPORT 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017 

Date(s) of  
Inspection 
(Start-End) 

Type of 
Inspection 

Location of  
Inspection 

(Line, Mile Point) 

What document was 
discrepancy found 

Brief description of Discrepancy 

8/9/17 – 
8/18/17 

ECDA 331B-1, 0.74 Plan & Profile Sheet 
(MAOP00092967) 

Pipe coating updated from Double Wrap to Plastic 
tape for feature 4.1. 

10/17/207 – 
10/18/2017 

ECDA 304, 3.29 Material Requisition 
(MAOP10161057) 

Pipe coating was updated from Other-Double 
Wrapped to Hot Applied Asphalt (HAA) for feature 
193.2.  

10/23/2017 ECDA 021G, 21.84 As Built (4800165, 
0800264s7) 

Pipe coating was updated from Tape - Wrapped to 
Wax Tape and powercrete for features 1183-1185.  
Tee Wall Thickness (WT) was updated to 0.500” from 
0.375” for features 1183-1185. 

9/29/2017 ECDA 021C, 50.15 As Built (383083s15) Pipe coating was updated from Other-Double 
Wrapped to HAA for feature 4626. 

10/5/2017 ECDA 0.21H, 2.07 As built 
(MAOP00578160) 

Pipe WT was updated to 0.259” from 0.281” for 
feature 156.  Elbow WT was updated to 0.5 from 
0.375 for feature 155. 

9/18/2017 ECDA 021C, 35.74 Invoice 
(maop00279324) 
Material Requisition 
(maop00279337, 
MAOP00279328) 

Pipe coating was updated to “HAA” and WT was 
updated from 0.250” to 0.288” for feature 3553. 

9/11/2017 Transmission 
Integrity 
Management 

1307-01, 1.214 N/A As-builts for DFM 1307-01 showed pipe relocated 
below a creek crossing, but Gas Transmission 
Geographic Information System (GT-GIS) did not 
properly map the pipeline. 

7/27/2017 Strength Test 
(T-1251A) 

L-300B, Mile Point 
349.19 

As-Built As-builts for Line 300B did not show a sleeve, but the 
field found a sleeve at the tie-in location. 

8/29/2017 Replacement 
(RT-722) 

SP3, Mile Point 
173.06 

As-Built As-builts for SP3 did not show a miter bend 
approximately 22’ west of MLV 173.06, but the field 
found this bend. 

9/22/2017 Strength Test 
(T-1290) 

DFM 6605-01, 
Mile Point 6.00  

As-Built As-builts for DFM 6605-01 showed buried insulated 
flanges, but the field found an insulating kit on the 
existing valve on the downstream side of the weld 
neck flange. 

9/22/2017 Strength Test 
(T-1290) 

DFM 6605-01, 
Mile Point 6.00  

As-Built As-builts for DFM 6605-01 showed a two feet off-set 
with two 90º elbows, but the field found a double 
stack 90º elbows (elevation drop rather than offset). 

9/22/2017 Strength Test 
(T-1290) 

DREG 5497, Mile 
Point 1.00 

As-Built As-builts for DREG5497 showed a side tap Pressure 
Control Fitting (PCF), but the field found the PCF type 
to be a line-stopper. 

12/6/2017 Replacement 
(RT-886) 

GCUST5838, Mile 
Point 0.00 

As-Built As-Builts for GCUST5838 showed the tap-off of 
DFM1606-01 with a bottom tap PCF, but the field 
found GCUST5838 to be tapped off the DFM with an 
8”x6” reducing tee. 

12/16/2017 Strength Test 
(T-1268) 

L-215 Mile Point 
20.08 

As-Built As-Built showed pipe for Line 215 showed pipe 
specification as 12.750” Outside Diameter (OD) x 
0.375” WT, American Petroleum Institute (API) 5L, 
Grade (GR) B, Seamless (SMLS), but Tensile/Charpy 
Tests confirmed the pipe specification to be 12.750” 
OD x 0.250” WT, API 5L, X-46, SMLS. 
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TABLE 7-2 

INSPECTIONS RECORDS DISCREPANCIES REPORT 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017 

(CONTINUED) 

Date(s) of  
Inspection 
(Start-End) 

Type of 
Inspection 

Location of  
Inspection 

(Line, Mile Point) 

What document was 
discrepancy found 

Brief description of Discrepancy 

12/21/2017 Strength Test 
(T-1181) 

L-103 MP 3.82-
4.20 

As built 
(MAOP00042884) 

As-builts for Line 103 showed two back to back 
elbows, but the field found one rolled elbow.   

9/26/2017 – 
10/21/2017 

Direct 
Examination 
(Digs)  

D-798; TD17-
210B-02;  

L-210B, MP 
25.977 - MP 
25.980 

MAOP10151325.jpg As-builts for Line 210B showed the pipe features 
2477 and 2468 to be SMLS or Electronic Resistance 
Weld long seam, but the field found Single 
Submerged Arc Weld long seam through X-Ray 
examination. 

12/27/2017 Corrective 302-072:  
MP 1.00 - V-459 

B-MAOP08115386.pdf 

B-MAOP15104010.pdf 

As-builts for Line 302-072 did not indicate valve 
type/make/model, but valve card indicated this was 
a plug valve.  Valve was confirmed to be a Grove 
B-4C. 

12/5/2017 Corrective 302-227:  
MP 0.00 - T-26 

B-MAOP14213726.pdf 

B-MAOP15104434.pdf 

As-builts for Line 302-227 did not indicate valve 
type/make/ model, but valve card indicated this was 
a plug valve.  Valve was confirmed to be a Grove 
B-4B. 

12/6/2017 Corrective 302E: MP 20.46 - 
V-445 

B-MAOP14213732.pdf 

B-MAOP15600726.pdf 

As-builts for Line 302E did not indicate valve 
type/make/model, but valve card indicated this was 
a plug valve.  Valve was confirmed to be a Grove 
B-4B. 

12/20/2017 Transmission 
Integrity 
Management 

101 at MP 35.47 Material req. 
MAOP05332871.jpg & 
Cost Report 
MAOP05332841.jpg 

As-builts for Line 101 showed the pipe feature 3314 
to SMLS, but the field confirmed the long seam to be 
A.O. Smith. 

10/19/2017 Transmission 
Integrity 
Management 

DFM 0613-01 MP 
4.13-4.20 

119B_MP2.0_Lab-
SMYS-
Test_70194_5004-
3186e.pdf 

As-builts for DFM 0613-01 showed the pipe feature 
477 long seam to be A.O. Smith with an SMYS of 
33,000 psi, but destructive testing confirmed the 
pipe to be X-56 (modern) and Grade C (Vintage). 

11/7/2017 Transmission 
Integrity 
Management 

L-118A MP 28.58 Transport tag 
(MAOP11020233.jpg) 

As-builts for Line 118A showed pipe feature 2250 
SMYS to be 35,000 psig (Grade B), but destructive 
testing confirmed the pipe to meet current API 5L 
X-46 requirements. 

8/30/2017 Transmission 
Integrity 
Management 

L-300A MP 
397.34 

Shipping tags 
(MAOP05423986.jpg) 

As-builts for L-300A showed pipe feature 20483.6 
WT to be 0.406”, but testing confirmed the pipe to 
be 0.416” WT. 

9/1/2017 Transmission 
Integrity 
Management 

L-132 MP 51.50 MAOP00886145.pdf As-builts for Line 132 showed pipe feature 8414.5 
SMYS to be 33,000 psi (records showed 39,000 psi, 
but 33,000 was used as a conservative value), but 
destructive testing confirmed the pipe to be X-42 for 
both Modern and historic API 5L requirements. 

12/18/2017 Strength Test GCUST5943 N/A As-Builts for GCUST5943 did not show the removal 
of the meter set, but the field found the meter set to 
be removed and no associated as-builts were 
identified. 
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TABLE 7-2 

INSPECTIONS RECORDS DISCREPANCIES REPORT 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017 

(CONTINUED) 

Date(s) of  
Inspection 
(Start-End) 

Type of 
Inspection 

Location of  
Inspection 

(Line, Mile Point) 

What document was 
discrepancy found 

Brief description of Discrepancy 

7/5/2017 Asset 
Knowledge 
Management; 
Dist. 
Mapping; 
New business 

SA; DCUST off 
DFM 0602-01 at 
38.237814, -
122.095522 

PFL, As-built or GIS; 
and 2013 records 

Mapping Correction (MC) Unmapped DCUST in GT-
GIS/PFL SACTO, DCUST was built on job 30755074 
in 2013, but was not mapped in a PFL or in GT-GIS. 

7/10/2017 Transmission 
Portfolio 
Management 
& 
Engineering 

YO; DCUST10536 
off DFM 7223-01 
MP4.16 

PFL, As-built or 
GT-GIS 

MC Gas Pipe not in Mapping System, DCUST10536 
was built, but was not mapped on the Operating Map 
or in GT-GIS. 

7/24/2017 GC 
Distribution 
South 

ST; TYPHP-64  PFL, As-built or GIS MC - GD-GIS transmission pressure main info wrong, 
District Reg station DR T64 was initially mapped in 
GD-GIS (D-Plat) as 8” services, but per as-builts and 
field verification document the service was 4.” 

7/12/2017 Gas Pipeline 
Operations & 
Maintenance 

NB; DREG3982; 
411 
Wellesley(second) 

PFL, As-built or GIS 
(if second) 

MC map correction, DREG3982 was removed on job 
30995231 and Operating Map (3801257) was 
corrected to remove the DREG.  The removal of the 
DREG was not mapped on the PFL or properly on the 
D-Plat. 

8/10/2017 Gas System 
Operations 

SA PFL, As-built or GIS MC Elk Grove DFM MLV incorrect position, MLV A-
23 was drawn as closed valve on the Operating Map 
(385161) and D-plat (2654-G7), but the correct 
position is open. 

8/31/2017 Gas Contract 
Management 
and Admin 

ST; DREG21264 
(37.657091, -
121.291749) 
DCUST19996 
(37.876569, -
121.2513151) 

PFL, As-built or 
GT-GIS  

MC-2 L-108 Two Tap Issues in GT-GIS, GT-GIS did 
not properly map DREG21264 (MP4.6168) or 
DCUST19996 (MP23) off Line 108. 

8/23/2017 Gas Contract 
Management 
and Admin 

KE; DCUST2493 
off 300B 
MP257.52 
(35.164005, -
118.819076) 

PFL, As-built or 
GT-GIS  

MC-1 DCUST2493 appears twice in GT-GIS, GT-GIS 
incorrectly mapped DCUST2493. 

9/7/2017 M&C / Leak / 
Corrosion- 
South 

CC; Central Ave PFL, As-built or GIS MC (1) GT Greenfield 4155-E6, GD-GIS incorrectly 
mapped a service on Central Avenue. 

10/4/2017 Gas Pipeline 
Operations & 
Maintenance 

SA PFL, As-built or GIS MC 2648, C-8 Solano Plat Map Corrections, D-Plat 
incorrectly mapped V-20 on a DFM near R-19, per 
the valve history and maintenance record this valve is 
V-11. 

10/5/2017 Gas System 
Operations 

NB; 0407-05, 
0408-03, 0407-01, 
DREG3977, 
DREG3959, 
DREG3967 and 
DREG3909 

PFL, As-built or 
GT-GIS  

MC (7) Napa Op Map 3801257 Rev. 27, DREGs 
were deactivated on job 30995227, but the Operating 
Map (3801257) was still showing the DREG as 
active.  GT-GIS and the PFL need to incorporate this 
job. 
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TABLE 7-2 

INSPECTIONS RECORDS DISCREPANCIES REPORT 

REPORTING PERIOD JULY 1 TO DECEMBER 31, 2017 

(CONTINUED) 

Date(s) of  
Inspection 
(Start-End) 

Type of 
Inspection 

Location of  
Inspection 

(Line, Mile Point) 

What document was 
discrepancy found 

Brief description of Discrepancy 

11/7/2017 Asset 
Knowledge 
Management 

EB; DCUST26341 
off 0111-02 

PFL, As-built or 
GT-GIS  

MC PM30914012 to be mapped in GT-GIS, PFL 
Services to update PFL for DFM 0111-02 and 
DCUST26341 using dual asset job records. 

11/9/2017 Asset 
Knowledge 
Management 

EB; DCUST8799 
off 0111-02 
MP2.206 

PFL, As-built or 
GT-GIS  

MC PM31022481 to be mapped in GT GIS, a DCUST 
service that replaced DCUST8799 was installed on 
job 31022481, but was not mapped in the PFL or in 
GT-GIS, this is a dual asset job. 

11/14/2017 Asset 
Knowledge 
Management 

ST; 108 
DCUST7108, 
DCUST26647 

PFL, As-built or GIS MC PM30953637 to Be Processed by GTDM, 
DCUST17108 was removed and DCUST26647 was 
installed on job 30953637, but was not mapped in the 
PFL or in GT-GIS, this is a dual asset job. 

 

As PG&E indicated in Report 2017-01, PG&E undertook a review of the 

procedures it has followed regarding the reporting of record discrepancies in these 

GT&S Safety Reports.  As a result of that review, PG&E provides the following 

information in the appendices for this report: 

(1) We reviewed all Gas Transmission map corrections submitted through CAP 

from January 1, 2014-June 30, 2017.  (July 1-December 31, 2017 map 

corrections received through CAP are included in Table 7-2, above).  Included 

in Appendix D are approximately 271 map corrections with dates between 

January 1, 2014 and June 30, 2017.  Not all of the CAP submittals in 

Appendix D are records discrepancies; rather, PG&E took a conservative 

approach, and is including all map corrections received through CAP in 

Appendix D.  

(2) In 2016, PG&E reviewed H-Forms that had been submitted during a four-year 

period for possible discrepancies with our records that could affect the 

calculation of Maximum Allowable Operating Pressure (MAOP).  That review 

resulted in four H-Forms that contained confirmed records discrepancies, which 

are also included in Appendix D. 

Some of the items noted in Appendix D may have been reported as records 

discrepancies in prior reports.  In an abundance of caution, PG&E is including 

records discrepancies confirmed as a result of our review of historic H-Forms, in the 

event that they were inadvertently omitted from prior reports.  In addition, PG&E has 

improved its process for documenting and reporting on records discrepancies.  
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8. Status of Compliance with Federal Code on Pipeline Integrity Management 

PG&E must provide in each Safety Report the status of PG&E’s compliance 

with Title 49 of the Code of Federal Regulations (CFR), Part 192, Subpart O – 

Pipeline Integrity Management. 

Response 

Per the requirements of 49 CFR Section 192.907, PG&E developed a written 

Transmission Integrity Management Program (TIMP) on December 9, 2004.  The 

latest version of the procedure that describes the process for implementing each 

program element, “TD-4810S – Gas Transmission Integrity Management Program,” 

is included as Appendix Q of this report.  In the second half of 2017, PG&E 

published updates to several IM procedures.  The published procedures can be 

found in the table below, and are all attached as part of the appendix of this report. 

TABLE 8-1 

INTEGRITY MANAGEMENT PROCEDURES PUBLISHED IN 2017 

Document Number Title Appendix 

TD-4810P-01, Rev. 1 
(Former RMP-01) 

Risk Management E 

TD-4810P-11, Rev. 1A In-Line Inspections F 

TD-4810P-16, Rev. 1 Threat Identification G 

TD-4810P-17, Rev. 1 Continual Evaluation H 

TD-4810P-25 In-Line Inspection Crack Acceptance I 

TD-4810P-28 Gas Transmission Pipeline Geohazard Assessment J 

TD-4810P-29 Gas Transmission Performance Metrics and Effectiveness K 

TD-4810P-90 External Corrosion Direct Assessment Process L 

TD-4810P-91 External Corrosion Direct Assessment – Pre-Assessment M 

TD-4810P-92 External Corrosion Direct Assessment – Indirect Inspection N 

TD-4810P-93 External Corrosion Direct Assessment – Direct Examination O 

TD-4810P-94 External Corrosion Direct Assessment – Post-Assessment P 

TD-4810S, Rev. 1 Gas Transmission Integrity Management Program Q 

TD-4813P-01, Rev. 1 Gas Transmission Pipelines Reduced Cover Evaluation R 

 

In accordance with PG&E’s written TIMP, a completed 2004 Baseline 

Assessment Plan (BAP) contained all transmission pipeline segments that PG&E 

initially identified as HCAs.  These HCA segments are subject to the requirements 

of Title 49 of the CFR, Part 192 Subpart O – Pipeline Integrity Management. 
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The initial 2004 BAP contained 975 miles of HCAs.  Based on the Pipeline and 

Hazardous Materials Safety Administration (PHMSA) 7100.2-1 report submitted in 

March 2017 for end-of-year 2016, PG&E has identified approximately 1,512 miles of 

HCAs.  The 537-mile increase in HCA mileage over the 2004-2016 period is 

primarily due to new construction around the pipeline, changes in identified sites, 

and updates to pipeline characteristics when pipeline is replaced or new data 

become available.  These changes are identified through the annual HCA analysis.  

Per the requirements of Section 192.945(a), PG&E has submitted the required 

annual reports to the U.S. Department of Transportation’s PHMSA since 

August 2004.  The annual reports submitting information for calendar year 2017 will 

be filed with PHMSA by March 15, 2018. 

Per the requirements of Section 192.921(d), PG&E assessed 100 percent of the 

2004 BAP as of December 17, 2012 for all PG&E and StanPac covered segments.  

The Transmission Integrity Management Assessment Plan reflects the assessment 

schedules for the 2004 BAP HCA reassessments and new HCAs identified after 

2004.  PG&E has moved from producing a Transmission Integrity Management 

Assessment Plan annually to actively managing the plan on an ongoing basis. 
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TABLE 3-1
GAS TRANSMISSION CAPITAL AND EXPENSE 

A B C D E F G H I J K L M N O P Q R S T U V W X Y Z AA AB

Line 
#

Capital/
Expense

PSEP/
Base

Project 
Listed in 
Previous 
CPUC 
Safety 

Reports
(Y/N)

Order # / 
Planning 
Order #

MWC MWC Description MAT MAT Description
Planning 

Order 
Group

Order Description Planning Order Description

Order Start 
Date for work 

started or 
underway in 
the reporting 

period

Construction 
Start Date

Construction 
Complete 

Date

Operative 
(In Service) 

Date

Project 
start in 

reporting 
period 
(Y/N)

Project 
Underway 

in 
Reporting 

Period 
(Y/N)

Project 
completed 
in reporting 
period (Y/N)

 Net Amount 
spent in the 
Reporting 

Period 

 Net Total 
Amount Spent 
YTD through 

End of Reporting 
Period 

 Net Total amount 
spent since project 
inception to End of 
Reporting Period 

 Net Total 
Forecast 

Top 100 Report
(Report Year

 or Blank)

HCA
(Y/N
N/A)

Capital Project 
Described in any Rate 

Case Work papers 
(Case Year or Blank)?

Government 
Requirement/

Recommendation 
(Y/N/
N/A)

District/Division/County

1 CAPITAL Base N 30886414 98 GT Integrity Management 98C ILI Upgrades 5505679 Pipeline Integrity Management Program EQUIPMENT FOR ILI PROGRAM 10/27/2011 - - - N N N -  7,349 257,272 257,272      - Y - N/A 007-Contra Costa County

2 CAPITAL Base Y 31100865 98 GT Integrity Management 98C ILI Upgrades 5505679 Pipeline Integrity Management Program 2015 PORTABLE ILI EQUIPMENT 04/14/2015 - - - N N N -  13,880               400,098 400,098      - N/A - N/A 001-Alameda County

3 CAPITAL Base N 30983987 98 GT Integrity Management 98D Long Term Integrity Mngmt Plan 5511359 IM Short Replacements ("RIM") >50' RIM - 078 DF3430 MP 4.33 CUT- OUT 03/18/2013 - - - N N N 14,962         14,962               277,646 277,646      - N - N/A 044-Santa Cruz County

4 CAPITAL Base N 1013922 98 GT Integrity Management 98# Not assigned 5513804 2011 GT&S REG TARGET MWC 98 Spoil Disposal - MWC 98 - - - - N N N 1,905,895   1,905,895          1,905,895             1,905,895   - N/A - N/A 099-Multiple Counties

5 CAPITAL Base N 31184770 98 GT Integrity Management 98C ILI Upgrades 5519379 l-110 ILI Upgrade project I-110D PIPELINE FEATURE PROJECT 2 09/15/2015 1/4/2016 1/4/2016 2/22/2018 N Y N 1,725           (3,900)  1,624,805             1,649,805   - Y - N/A 045-Shasta County

6 CAPITAL Base Y 74005680 98 GT Integrity Management 98C ILI Upgrades 5522460 DFM 1202-16 Emergency ILI Cutout DFM 1202-16 EMERGENCY ILI CUTOUT 05/27/2016 - - - N N N 5,658           14,985               336,974 336,974      - Y - N/A 010-Fresno County

7 CAPITAL Base N 31276925 98 GT Integrity Management 98C ILI Upgrades 5524149 I-127z L-105A ILI REC - LAND ACQUIRE I-127C  L-105A ILI REC - LAND ACQUIRE 06/07/2017 - - - N N N 1,007           1,893 1,000,771             1,000,771   - Y - N/A 001-Alameda County

8 CAPITAL Base N 74009380 98 GT Integrity Management 98C ILI Upgrades 5524682 I-188Z L-0611-01 ILI UPGRADE I-188Z L-0611-01 ILI UPGRADE LAND 12/07/2016 - - - N N N -  423 330,237 330,237      - Y - N/A 034-Sacramento County

9 CAPITAL Base N 74011648 98 GT Integrity Management 98C ILI Upgrades 5525952 I-357B 2016 ILI upgrade continuation I-357B 2016 ILI UPGRADE CONTINUATION 03/27/2017 3/30/2017 - 5/3/2017 N N N 510,035      747,359             747,359 799,677      - N - N 099-Multiple Counties

10 CAPITAL Base N 74013881 98 GT Integrity Management 98C ILI Upgrades 5527284 I-385B L-21E NT ILI PCF MP 117.3 I-385 L-21E NT ILI PCF MP 117.3 08/21/2017 - - - N N N 316,840      316,840             316,840 334,340      - Y - N/A 023-Mendocino County

11 CAPITAL Base Y 30677902 98 GT Integrity Management 98C ILI Upgrades 5722990 30677902-L-132 Mp 0.00-31.93 Ili Upgrade I-013A L-132 MP 0 TO 32 93 ILI UPGRADE 12/01/2009 8/22/2012 3/7/2013 11/21/2013 N N N 3,823           11,811               27,006,976           27,018,627 - N/A - N 043-Santa Clara County

12 CAPITAL Base N 30603909 98 GT Integrity Management 98C ILI Upgrades 5723868 P.03638-L-105N ILI MP 7.75 to 22.85 Upgr L-105N MP 7.75-22.85 ILI UPGRADE 09/16/2009 8/3/2013 8/8/2013 4/18/2014 N N N 4,043           53,419               9,367,548             9,367,548   - N/A - N/A 001-Alameda County

13 CAPITAL Base Y 30603910 98 GT Integrity Management 98C ILI Upgrades 5723869 30603910-L-108 MP 14.62-36.96 ILI UPGRAD L-108 MP 14.62-36.96 ILI UPGRADE 07/14/2008 - - - N N N 25,687         42,727               4,786,482             4,786,482   - N/A - N 039-San Joaquin County

14 CAPITAL Base Y 30603914 98 GT Integrity Management 98C ILI Upgrades 5723872 30603914-L-210c Mp 19.46-32.11 Ili Upgra L-210C MP 19.46-32.11 ILI UPGRADE 08/22/2011 - - - N N N 4,702           9,896 7,759,398             7,759,398   - Y - N/A 048-Solano County

15 CAPITAL Base Y 30603915 98 GT Integrity Management 98C ILI Upgrades 5723873 30603915-L-300a Mp256.21-299.01 Ili Upgr L-300A MP256.21-299.01 ILI UPGRADE 10/23/2009 - - - N N N 29,913         46,675               7,242,651             7,242,651   - Y - N/A 015-Kern County

16 CAPITAL Base Y 30603916 98 GT Integrity Management 98C ILI Upgrades 5723874 30603916-L-300b Mp256.64-299.00 Ili Upgr L-300B MP256.64-299.00 ILI UPGRADE 11/04/2009 - - - N N N 11,835         51,047               7,178,935             7,178,935   - Y - N/A 015-Kern County

17 CAPITAL Base Y 30603920 98 GT Integrity Management 98C ILI Upgrades 5723901 30603920-L-57a Mp 9.29-16.68 Ili Upgrad L-57A  MP 9.29-16.68 ILI UPGRADE 07/14/2008 - - - N N N 2,284           3,596 2,527,823             2,527,823   - N/A - N 039-San Joaquin County

18 CAPITAL Base N 30677903 98 GT Integrity Management 98C ILI Upgrades 5733910 30677903-L-109 MP 0.00-43.47 ILI UPGRADE I-043 L-109 MP 0.00-43.47 ILI UPGRADE 09/15/2010 - - - N N N 12,021         17,517               3,436,698             3,436,698   - Y - N/A 043-Santa Clara County

19 CAPITAL Base N 30603913 98 GT Integrity Management 98C ILI Upgrades 5734538 30603913-L-210b Mp 1.37-25.98 Ili Upgrad L-210B MP 1.37-25.98 ILI UPGRADE 07/15/2008 - - - N N N 1,609           4,547 263,531 263,531      - Y - N/A 034-Sacramento County

20 CAPITAL Base N 30712760 98 GT Integrity Management 98C ILI Upgrades 5735320 30712760-L-215 MP 0.00-20.05 ILI UPGRADE I-056A WEST AVE REG STA ILI UPGR REC 01/06/2014 10/7/2015 12/3/2015 12/30/2015 N N N 40,478         51,257               3,092,138             3,092,138   - Y - N/A 050-Stanislaus County

21 CAPITAL Base Y 30603912 98 GT Integrity Management 98C ILI Upgrades 5741598 30603912-L-1509-05 MP 0.00-6.49 ILI UPGR L-1509-05 MP 0.00-6.49 ILI UPGRADE 11/02/2009 - - - N N N -  7,756 1,440,377             1,440,377   - N/A - N 058-Yuba County

22 CAPITAL Base N 30712993 98 GT Integrity Management 98C ILI Upgrades 5747997 30712993-L-101 Mp 11.83-33.68 Ili Upgrad I-015A L-101 MP 11.83-33.68 ILI UPGRADE 08/19/2011 12/17/2013 3/28/2014 5/21/2014 N N N (161)            5,890 15,111,544           15,111,544 - N/A - N/A 041-San Mateo County

23 CAPITAL Base Y 30712995 98 GT Integrity Management 98C ILI Upgrades 5748018 30712995-L-101 Mp 0.00-11.85 Ili Upgrade I-014B L-101 MP 0.0-11.85 ILI UPGRADE S. 05/02/2011 4/29/2013 5/10/2013 11/25/2013 N N N 22,817         39,866               14,626,140           14,626,140 - N/A - N 043-Santa Clara County

24 CAPITAL Base Y 30901389 98 GT Integrity Management 98C ILI Upgrades 5750982 30901389-L-132 HEALY STATION LAUNCHER L-132 HEALY STATION LAUNCHER 02/07/2012 2/15/2019 4/15/2019 5/2/2019 N N N 42,033         61,618               784,897 1,169,674   - N/A - N/A 041-San Mateo County

25 CAPITAL Base N 30965873 98 GT Integrity Management 98C ILI Upgrades 5757254 30965873 - L-153 ILI UPGRADE MP 17.63-27 I-010 L-153 MP 17.65-18.02 ILI UPGRADE 12/12/2012 3/16/2015 7/3/2015 8/17/2015 N N N 98,483         283,900             9,689,607             9,707,059   - Y - N/A 001-Alameda County

26 CAPITAL Base Y 31011200 98 GT Integrity Management 98C ILI Upgrades 5757303 31011200 - L-57C MP 0.00 - 6.41 ILI UPGR I-066 L-57C MP 0.00 - 6.41 ILI UPGR PRJ 07/30/2013 3/18/2015 8/8/2015 8/20/2015 N N N 10,993         37,591               1,791,741             1,791,741   - N/A - N 039-San Joaquin County

27 CAPITAL Base Y 31018615 98 GT Integrity Management 98C ILI Upgrades 5757322 31018615 - L-101N ILI UPGRADE MP 32.57-3 L-101N ILI UPGRADE MP 32.57-33.68 09/05/2013 - - - N N N 22,955         45,233               613,427 613,427      - N/A - N/A 041-San Mateo County

28 CAPITAL Base Y 31037507 98 GT Integrity Management 98C ILI Upgrades 5757349 31037507 - L-114 ILI UPGRADE MP 28.98-34 I-045 L-114 MP 28.98-34.06 ILI RECV UPGD 11/20/2013 6/15/2015 7/30/2015 8/29/2015 N N N 23,994         78,875               3,571,865             3,571,865   - Y - N/A 039-San Joaquin County

29 CAPITAL Base N 31037510 98 GT Integrity Management 98C ILI Upgrades 5757350 31037510 - L-119A ILI UPGRADE MP 9.69-16 I-053C L-119A MP 9.69-12.15 ILI UPGRADE 12/13/2013 6/12/2015 7/23/2015 9/4/2015 N N N 4,426           26,157               1,435,976             1,435,976   - N/A - N/A 034-Sacramento County

30 CAPITAL Base Y 74000717 98 GT Integrity Management 98C ILI Upgrades 5757354 31040326 - L-402 ILI UPGRADE MP 10.14-28 I-044C L-402 MP 0.02-9.54 ILI UPGRADE 03/25/2015 4/4/2016 6/22/2016 6/22/2016 N N N 9,967           27,978               2,402,552             2,402,552   - N/A - N 045-Shasta County

31 CAPITAL Base N 31040364 98 GT Integrity Management 98C ILI Upgrades 5757355 31040364 - L-0617-06 ILI UPGRADE MP 11.0 I-046C DFM-0617-06 MP11.01-13.01 ILI UPG 12/05/2013 8/31/2015 10/19/2015 6/24/2016 N N N 96 9,205 1,897,576             1,897,576   - Y - N/A 034-Sacramento County

32 CAPITAL Base N 31040414 98 GT Integrity Management 98C ILI Upgrades 5757356 31040414 - L-0617-08 ILI UPGRADE MP 0.00 I-047C DFM-0617-08 ILI UPGRADE MP0-3.25 12/05/2013 8/26/2015 11/15/2015 3/15/2016 N N N 2,425           2,425 974,417 974,417      - Y - N/A 034-Sacramento County

33 CAPITAL Base N 31041568 98 GT Integrity Management 98C ILI Upgrades 5757358 31041568 - L-132A ILI UPGRADE MP 0.00-1. L-132A ILI UPGRADE MP 0.00-1.49 12/04/2013 6/3/2015 8/18/2015 10/15/2015 N N N 5,309           17,427               1,937,475             1,937,475   - N/A - N/A 043-Santa Clara County

34 CAPITAL Base N 31087562 98 GT Integrity Management 98C ILI Upgrades 5759345 31086474-DFM 0617 ROSEVILLE ILI UPG LNCR I-047B DFM-0617-03 MP 0.00-1.04 ILI UPGR 07/08/2014 8/24/2015 10/4/2015 3/15/2016 N N N 1,986           7,498 3,052,391             3,052,391   - N/A - N/A 034-Sacramento County

35 CAPITAL Base N 31101189 98 GT Integrity Management 98C ILI Upgrades 5759857 L-300A MP 203.02-256.21 I-101A L-300A MP 203.02-256.21 03/24/2015 7/8/2017 10/6/2017 2/16/2018 Y Y N 2,188,482   2,794,971          3,088,844             3,336,851   - N - N/A 015-Kern County

36 CAPITAL Base N 31101190 98 GT Integrity Management 98C ILI Upgrades 5759858 L-300B MP 203.07-256.64 I-102A L-300B MP203.07-256.64 UPLAUNCHER 03/24/2015 3/16/2017 6/9/2017 10/3/2017 N N Y 618,563      2,580,974          2,811,041             2,831,041   - N/A - N/A 016-Kings County

37 CAPITAL Base N 31100831 98 GT Integrity Management 98C ILI Upgrades 5759859 L-177A ILI Upgrade MP 163.04-178.18 I-104A L-177A LAUNCHER AT CUMMINGS CREEK 05/04/2015 5/26/2017 11/29/2017 3/1/2018 N Y N 756,173      1,306,213          2,028,241             2,078,241   - N - N/A 051-Sutter County

38 CAPITAL Base Y 31100830 98 GT Integrity Management 98C ILI Upgrades 5759860 L-173 ILI Upgrade MP 3.22-17.56 I-103B L-173 ILI UPGRADE MP 3.22-17.56 06/05/2015 6/15/2021 10/26/2021 11/15/2021 N N N 66,988         163,275             2,031,911             5,583,621   - N - N/A 031-Placer County

39 CAPITAL Base N 31100829 98 GT Integrity Management 98C ILI Upgrades 5759861 L-119C ILI Upgrade MP 0.00-6.669 I-110B L-119C ILI UPGRADE MP 0.00-6.669 06/29/2015 7/12/2016 11/15/2016 2/22/2018 N Y N (254,689)     (116,817)           4,283,334             4,308,334   - Y - N/A 034-Sacramento County

40 CAPITAL Base N 31100866 98 GT Integrity Management 98C ILI Upgrades 5759864 L-142N BAKERSFIELD REG ILI UPGD R I-100A L-142N BAKERSFIELD REG ILI UPGD R 06/03/2015 9/8/2016 9/29/2016 12/9/2016 N N N 241,656      249,725             2,617,089             2,617,089   - N - N/A 015-Kern County

41 CAPITAL Base N 31101663 98 GT Integrity Management 98C ILI Upgrades 5759866 L-2408-05 ILI Upgrade MP 0.00-4.89 I-105D L-2408-05 ILI UPGR MP 0.00-4.89 06/18/2015 1/27/2021 3/29/2021 4/15/2021 N N N 18,308         35,641               453,017 9,286,017   - N - N 001-Alameda County

42 CAPITAL Base Y 31100867 98 GT Integrity Management 98C ILI Upgrades 5759867 L-21E ILI Upgrade MP 114.89-123.54 I-112C 021E ILI UPGR INSTAL LAUNC 125.85 03/09/2015 12/4/2015 12/4/2015 1/29/2016 N N N 553              66,940               1,894,798             1,894,798   - N/A 2015 N 012-Humboldt County

43 CAPITAL Base Y 31100832 98 GT Integrity Management 98C ILI Upgrades 5759870 L-191/SP5 ILI Upd MP3.88/0.11-10.60/3.87 I-111C L-191 MP 3.88-9.44 ILI UPGRADE 06/09/2015 8/22/2016 10/15/2016 12/6/2016 N N N (7,470)         31,265               1,950,365             1,950,365   - N/A - N 007-Contra Costa County

44 CAPITAL Base Y 31100868 98 GT Integrity Management 98C ILI Upgrades 5759874 L-2403-12 ILI Upgrade MP 0.00-2.88 I-113B L-2403-12 ILI UPGRADE LAUNCHER 06/03/2015 4/4/2019 8/2/2019 8/21/2019 N N N 35,542         57,046               547,447 2,185,091   - N/A - N/A 001-Alameda County

45 CAPITAL Base Y 31155756 98 GT Integrity Management 98C ILI Upgrades 5759875 2015 Portable ILI Equipment 2 PORTABLE LAUNCHER/RECEIVER UNITS 2015 05/21/2015 - - - N N N -  371,982             372,585 372,585      - N/A - N/A 038-San Francisco County

46 CAPITAL Base Y 31051618 98 GT Integrity Management 98C ILI Upgrades 5759876 L-21H ILI UPGRADE MP 0.00-1.52 LAUNCHER L-21H ILI UPGRADE MP 0.00-1.52 01/08/2014 2/17/2015 9/25/2015 2/23/2018 N Y N (2,253)         6,089 947,096 947,096      - Y - N/A 048-Solano County

47 CAPITAL Base N 31086127 98 GT Integrity Management 98C ILI Upgrades 5762495 31086127-I-056B L-215 MP 0.00-20.05 ILI I-056B L-215 MP 0.00-20.05 ILI UPGRADE 07/09/2014 10/23/2015 11/1/2015 12/30/2015 N N N 5,230           6,494 1,208,074             1,208,074   - Y - N 050-Stanislaus County

48 CAPITAL Base N 31086128 98 GT Integrity Management 98C ILI Upgrades 5762496 31086128-L-215 MLV 8.40- MLV 17.10 ILI U I-056C L-215 MLV 8.40- MLV 17.1 ILI UPGR 07/09/2014 4/25/2016 5/13/2016 6/9/2016 N N N 58,830         48,335               5,692,580             5,692,580   - N - N/A 050-Stanislaus County

49 CAPITAL Base N 31086130 98 GT Integrity Management 98C ILI Upgrades 5762498 31086130-L215 MLV12.99-WESTAVE REGSTA IL I-056D L-215 MLV12.99-W. AVE REG ILI UPG 07/09/2014 10/7/2015 12/3/2015 12/30/2015 N N N 4,110           11,893               2,082,963             2,082,963   - Y - N/A 050-Stanislaus County

50 CAPITAL Base N 31037502 98 GT Integrity Management 98C ILI Upgrades 5762500 31037502-L-138 ILI UPGRADE MP 43.58-49.4 I-051B L-138 ILI UPGRADE MP 43.58-49.43 11/05/2013 5/27/2015 7/16/2015 8/8/2015 N N N 1,958           6,253 2,617,691             2,617,691   - Y - N/A 010-Fresno County

51 CAPITAL Base N 31086479 98 GT Integrity Management 98C ILI Upgrades 5762501 31086479-DFM-0617-06 MP 11.01 LAUNCHER I-046A DFM-0617-06 MP 11.01 LAUNCHER 07/02/2014 8/1/2015 10/20/2015 8/15/2016 N N N 23,472         80,296               3,153,153             3,153,153   - Y - N/A 034-Sacramento County
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52 CAPITAL Base N 31086521 98 GT Integrity Management 98C ILI Upgrades 5762502 31086521-DFM-0617-06 MP 13.01 RECEIVER I-046B DFM-0617-06 MP 13.01 RECEIVER 07/28/2014 8/17/2015 12/15/2015 2/28/2018 N Y N 27,400         89,469               4,053,472             4,131,972   - N/A - N 034-Sacramento County

53 CAPITAL Base N 31086289 98 GT Integrity Management 98C ILI Upgrades 5762503 31086289-ANTIOCH TERMINAL ILI UPGRADE LA I-052A ANTIOCH TERMINAL ILI UPGR LAUNCHR 07/17/2014 8/10/2015 10/3/2015 11/6/2015 N N N 10,793         50,341               3,976,946             3,976,946   - N - N/A 007-Contra Costa County

54 CAPITAL Base N 31086284 98 GT Integrity Management 98C ILI Upgrades 5762504 31086284-L-132A SIERRA VISTA STA ILI UPG L-132A SIERRA VISTA STA ILI UPGRADE LAUN 07/10/2014 5/30/2015 9/8/2015 3/9/2016 N N N -               1,370                 4,574,345             4,574,345   - Y - N/A 043-Santa Clara County

55 CAPITAL Base N 31086338 98 GT Integrity Management 98C ILI Upgrades 5762505 31086338-L-132A RENGSTORFF STATION ILI U L-132A RENGSTORFF STATION ILI UPGRADE RE 07/01/2014 10/19/2015 1/5/2016 3/3/2016 N N N (69,456)       26,341               4,820,547             4,820,547   - N - N 043-Santa Clara County

56 CAPITAL Base N 31086466 98 GT Integrity Management 98C ILI Upgrades 5762506 31086466-L-107 MILPITAS TERMINAL ILI UPG L-107 MILPITAS TERMINAL ILI UPGRADE RECE 07/01/2014 7/14/2015 5/7/2016 2/17/2018 N Y N 9,834           58,316               7,831,252             7,831,252   - Y - N/A 043-Santa Clara County

57 CAPITAL Base Y 74000910 98 GT Integrity Management 98C ILI Upgrades 5762507 31117575-L402/401 Crosstie                          ED OFF L-401 IL 02/23/2015 6/29/2015 9/8/2015 2/20/2018 N Y N 17,462         24,415               2,203,109             2,203,109   - N - N/A 045-Shasta County

58 CAPITAL Base N 31084917 98 GT Integrity Management 98C ILI Upgrades 5762508 31084917-TARPEY REG STATION ILI UPGRADE I-049A TARPEY REG STATION ILI UPGR  REC 07/08/2014 6/24/2015 9/21/2015 11/20/2015 N N N 15,733         21,675               3,124,894             3,124,894   - Y - N/A 010-Fresno County

59 CAPITAL Base N 31086124 98 GT Integrity Management 98C ILI Upgrades 5762509 31086124-L-138C MP 43.58-50.02 ILI UPGRA I-049B L-138C MP 43.58-50.02 ILI UPGRADE 06/30/2014 5/11/2015 8/21/2015 11/20/2015 N N N 147              (1,265)                1,872,292             1,872,292   - Y - N/A 010-Fresno County

60 CAPITAL Base N 31086126 98 GT Integrity Management 98C ILI Upgrades 5762510 31086126-CHESTNUT AND CLAY STA BYPASS IL I-049E CHESTNUT & CLAY STA BYPAS ILI UPG 06/30/2014 4/29/2015 7/2/2015 11/20/2015 N N N 5,697           33,737               1,475,367             1,475,367   - N/A - N 010-Fresno County

61 CAPITAL Base N 31037504 98 GT Integrity Management 98C ILI Upgrades 5762513 31037504-DFM 1202-16 MP 2.59-4.60 ILI UP I-049C DFM 1202-16 MP 2.59-4.6 ILI UPGR 11/18/2013 4/29/2015 7/2/2015 11/20/2015 N N N 5,155           24,072               1,375,396             1,375,396   - N/A - N/A 010-Fresno County

62 CAPITAL Base N 31086381 98 GT Integrity Management 98C ILI Upgrades 5762515 31086381-FRESNO GAS LOAD CTR ILI UPGRADE I-051A FRESNO GAS LOAD CTR ILI UPGR REC 07/01/2014 4/27/2015 5/21/2015 8/8/2015 N N N 3,071           21,570               1,394,872             1,394,872   - Y - N/A 010-Fresno County

63 CAPITAL Base Y 31120713 98 GT Integrity Management 98C ILI Upgrades 5763747 RT-131 L-21E MP 83.11 REPL 20FT OF 12IN RT-131 L-21E MP 83.11 REPL 20FT OF 12IN 12/08/2014 4/7/2015 4/23/2015 5/15/2015 N N N 2,300           5,326                 439,781                439,781      - N/A - N 049-Sonoma County

64 CAPITAL Base N 31064392 98 GT Integrity Management 98C ILI Upgrades 5764710 L-101 MP 32.57 Remove Aviador Station L-101 MP 32.57 REMOVE AVIADOR STATION 03/20/2014 9/8/2015 10/12/2015 2/25/2016 N N N 707              2,578                 1,129,564             1,129,564   - N/A - N/A 043-Santa Clara County

65 CAPITAL Base N 31162068 98 GT Integrity Management 98C ILI Upgrades 5765038 021E ILI UPGARDE MP 114.89-125.85 Launch I-112D L-021E MP 125.85 ILI REC INSTALL 06/19/2015 6/20/2019 10/1/2019 10/18/2019 N N N 92,113         160,280             432,145                3,406,863   - N/A - N/A 023-Mendocino County

66 CAPITAL Base Y 31161832 98 GT Integrity Management 98C ILI Upgrades 5765041 L-114/131 PIGGABLE WYE I-147 L-114/131 PIGGABLE WYE 06/17/2015 1/21/2021 2/24/2021 3/24/2021 N N N 16,668         49,319               378,129                378,129      - N/A - N/A 007-Contra Costa County

67 CAPITAL Base N 31164898 98 GT Integrity Management 98C ILI Upgrades 5765081 1202-16 ILI UPGRADE MP 0-2.59 Receiver I-115A TARPEY REG ST ILI 6" REC  1202-16 06/29/2015 5/31/2016 8/24/2016 8/12/2017 N N Y 141,762      156,124             3,247,544             3,247,544   - Y - N/A 010-Fresno County

68 CAPITAL Base N 31164943 98 GT Integrity Management 98C ILI Upgrades 5765082 1202-16 ILI UPGRADE MP 0-2.59 I-115B DFM 1202-16 ILI UPGR MP 0.00-2.59 06/29/2015 1/25/2019 2/26/2019 3/15/2019 N N N 41,032         29,108               1,081,444             4,343,955   - N - N 010-Fresno County

69 CAPITAL Base N 31164952 98 GT Integrity Management 98C ILI Upgrades 5765086 L-300A ILI UPGRADE 218.73 237.5 I-101C L-300A ILI UPGR MOJAVE STATIONS 07/10/2015 6/30/2017 10/6/2017 2/16/2018 N Y N 1,098,153   1,499,942          1,676,638             1,774,570   - N 2015 N/A 015-Kern County

70 CAPITAL Base N 31164956 98 GT Integrity Management 98C ILI Upgrades 5765088 L-300A ILI UPGRADE 237.5 256.21 I-101F L-300A ILI UPGRADE 237.5 256.21 08/13/2015 9/7/2017 10/21/2017 2/28/2018 Y Y N 158,887      204,322             282,235                309,870      - Y - N/A 015-Kern County

71 CAPITAL Base N 31164957 98 GT Integrity Management 98C ILI Upgrades 5765089 L-300A ILI UPGRADE MP  203.02 - 256.21A I-101G L-300A ILI UPGR MP 203.02-256.21A 06/22/2015 9/12/2017 10/21/2017 2/28/2018 Y Y N 1,498,725   1,990,238          2,154,553             2,347,313   - N/A - N 015-Kern County

72 CAPITAL Base N 31164980 98 GT Integrity Management 98C ILI Upgrades 5765091 L-300B ILI UPGRADE 203.07 221.27 I-102B L-300B ILI UPGRADE 203.07 221.27 07/10/2015 3/31/2017 6/9/2017 9/5/2017 N N Y 557,661      1,916,844          2,056,997             2,101,997   - N/A - N 015-Kern County

73 CAPITAL Base N 31164981 98 GT Integrity Management 98C ILI Upgrades 5765092 L-300B ILI UPGRADE Mojave Separator I-102C L-300B ILI UPG MOJAVE SEPARATOR 07/10/2015 4/4/2017 6/9/2017 9/5/2017 N N Y 676,185      2,090,065          2,227,781             2,262,781   - N - N/A 015-Kern County

74 CAPITAL Base N 31164984 98 GT Integrity Management 98C ILI Upgrades 5765094 L-300B ILI UPGRADE RCV-237.50B I-102E L-300B ILI UPGR RCV-237.50B 08/13/2015 2/21/2017 3/28/2017 10/3/2017 N N Y (119,639)     2,118,220          2,377,258             2,412,258   - Y - N/A 015-Kern County

75 CAPITAL Base N 31165042 98 GT Integrity Management 98C ILI Upgrades 5765096 L-300B ILI UPGRADE MP  203.02 - 256.21A I-102G L-300B ILI UPG MP  203.07-256.64 08/10/2015 5/30/2017 6/29/2017 7/11/2017 N N Y 960,624      2,133,144          2,282,724             2,312,724   - N - N/A 015-Kern County

76 CAPITAL Base Y 31164746 98 GT Integrity Management 98C ILI Upgrades 5765121 L-173 MP 3.22-9.79 ILI UPGRADE I-103C L-173 MP 3.22-9.79 ILI UPGRADE 07/30/2015 6/15/2021 9/24/2021 10/13/2021 N N N 54,940         115,707             1,308,993             4,656,096   - N/A - N/A 031-Placer County

77 CAPITAL Base Y 31164748 98 GT Integrity Management 98C ILI Upgrades 5765123 L-173 ILI UPGRADE LAUNCHER I-103A L-173 LAUNCHER MP 3.22 08/04/2015 6/15/2021 9/1/2021 9/21/2021 N N N 313,520      336,860             1,503,920             3,601,120   - N/A - N 031-Placer County

78 CAPITAL Base Y 31164751 98 GT Integrity Management 98C ILI Upgrades 5765124 DFM 2403-12 ILI UPGRADE RECEIVER I-113C DFM 2403-12 ILI UPGRADE RECEIVER 08/03/2015 4/4/2019 8/2/2019 8/21/2019 N N N 53,666         42,006               799,189                4,701,517   - N/A - N/A 001-Alameda County

79 CAPITAL Base N 31166114 98 GT Integrity Management 98C ILI Upgrades 5765222 L-300A ILI Upgd MP 0.0 - 40.89 Launcher I-125A L-300A ILI UPGD MP 0.64-40.87 LAU 07/23/2015 7/31/2017 1/17/2018 3/9/2018 Y Y N 696,356      717,142             851,871                1,035,715   - N/A - N 036-San Bernardino County

80 CAPITAL Base N 31166116 98 GT Integrity Management 98C ILI Upgrades 5765224 L-300A ILI MP 0.0 - 40.89 Receiver I-125B L-300A ILI UPGR MP 0.64-40.87 REC 08/10/2015 3/11/2019 4/12/2019 5/1/2019 N N N 52,142         191,258             409,426                3,981,995   - N - N/A 036-San Bernardino County

81 CAPITAL Base N 31167444 98 GT Integrity Management 98C ILI Upgrades 5765273 Pipeline Features MP 8.59 - 11.30 I-100C L-142N PL FEAT UPGD MP 8.53-11.30 07/16/2015 9/13/2016 11/19/2016 1/27/2017 N N N (19,737)       402,657             3,751,338             3,751,338   - N/A - N 015-Kern County

82 CAPITAL Base N 31167445 98 GT Integrity Management 98C ILI Upgrades 5765274 L-142N PL FEAT UPGD MP 11.30-12.5 I-100D L142N PL FEAT UPGD MP 12.57-14.05 07/10/2015 8/8/2016 1/0/1900 9/13/2016 N N N 2,493           28,823               765,776                765,776      - N - N/A 015-Kern County

83 CAPITAL Base N 31167259 98 GT Integrity Management 98C ILI Upgrades 5765286 Install Launcher DFM-2408-05 MP 0.00 I-105A INST LAUNCHER DFM-2408-05 MP 0.00 08/05/2015 1/27/2021 3/15/2021 4/1/2021 N N N 10,792         20,629               251,920                3,082,920   - N - N/A 001-Alameda County

84 CAPITAL Base N 31167440 98 GT Integrity Management 98C ILI Upgrades 5765287 Install Receiver 2408-11 MP 3.57 I-105B L RECEIVER 2408-11 MP 3.57 08/10/2015 2/2/2021 4/14/2021 5/3/2021 N N N 14,483         56,557               294,775                3,534,775   - Y - N/A 001-Alameda County

85 CAPITAL Base N 31167441 98 GT Integrity Management 98C ILI Upgrades 5765288 ILI Upgrades Santa Rita Station I-105C ILI UPGRADES SANTA RITA STATION 08/06/2015 10/21/2015 12/9/2015 12/26/2015 N N N 91                91                      2,110,934             2,110,934   - Y - N/A 001-Alameda County

86 CAPITAL Base Y 31167449 98 GT Integrity Management 98C ILI Upgrades 5765289 177A ILI UPGRADE MP 163.04 - 170.39 I-104E 177A ILI UPGR MP 163.04 - 170.39 09/03/2015 6/12/2017 7/29/2017 10/21/2017 N N Y 1,410,146   2,168,882          2,428,187             2,483,187   - N/A 2015 N 012-Humboldt County

87 CAPITAL Base N 31167450 98 GT Integrity Management 98C ILI Upgrades 5765290 177A ILI UPGRADE MP 170.38 - 173.90 I-104F 177A ILI UPGR MP 170.39 - 173.90 09/04/2015 6/19/2017 8/12/2017 12/15/2017 N N Y 1,536,232   1,991,973          2,238,053             2,273,053   - Y - N/A 012-Humboldt County

88 CAPITAL Base N 31167451 98 GT Integrity Management 98C ILI Upgrades 5765291 ILI UPGRADE MP 173.89 - 178.19 I-104G ILI UPGRADE L189 REPL MP0.00-0.07 09/04/2015 6/28/2017 9/26/2017 1/10/2018 N Y N 1,715,896   2,040,892          2,335,198             2,395,198   - N - N/A 012-Humboldt County

89 CAPITAL Base N 31167452 98 GT Integrity Management 98C ILI Upgrades 5765292 ILI UPGRADE MP 178.18 - 182.40 I-104H ILI UPGRADE MP 178.19 - 182.40 09/21/2015 6/5/2017 6/28/2017 8/25/2017 N N Y 517,037      1,204,639          1,373,155             1,423,155   - N - N/A 012-Humboldt County

90 CAPITAL Base Y 31167453 98 GT Integrity Management 98C ILI Upgrades 5765293 ILI UPGRADE MP 182.39 - 187.28 HUM04I 177A ILI UPGR MP 182.40-185.60 09/04/2015 8/28/2017 10/9/2017 10/24/2017 Y N Y 865,053      1,017,894          1,219,939             1,219,939   - N/A - N 012-Humboldt County

91 CAPITAL Base N 31167446 98 GT Integrity Management 98C ILI Upgrades 5765294 ILI UPGRADE Ryans Slough Receiver I-104B ILI UPGR RECEIVER AT HBPP 07/23/2015 8/18/2017 10/18/2017 12/15/2017 Y N Y 1,672,756   2,032,256          2,507,828             2,507,828   - N/A - N/A 012-Humboldt County

92 CAPITAL Base Y 31167447 98 GT Integrity Management 98C ILI Upgrades 5765295 ILI UPGRADE Tompkins Hill Reg Sta Bypas I-104C TOMPKINS HILL STATION BYPASS 07/21/2015 7/14/2017 12/1/2017 1/26/2018 Y Y N 1,428,076   1,676,162          2,192,756             2,252,756   - N/A - N 012-Humboldt County

93 CAPITAL Base N 74000911 98 GT Integrity Management 98C ILI Upgrades 5765297 L-402 MP 9.54 - 27.41 ILI UPGRADE I-044E L-402 MP 9.54-33.52 ILI UPGRADE 09/24/2014 2/29/2016 7/29/2016 11/30/2018 N Y N (18,858)       144,542             9,385,454             9,385,454   - Y - N/A 045-Shasta County

94 CAPITAL Base N 74000912 98 GT Integrity Management 98C ILI Upgrades 5765298 L-402 MP 27.41-28.97 ILI UPGRADE I-044F L-402 MP 21.71 ILI UPGRADE LAUNCH 09/24/2014 3/23/2016 7/29/2016 2/17/2018 N Y N 799,989      1,399,834          6,081,869             6,417,869   - Y - N/A 045-Shasta County

95 CAPITAL Base N 31167594 98 GT Integrity Management 98C ILI Upgrades 5765299 L-119C ILI Upgrade Launcher I-110A L-119C ILI UPGRADE LAUNCHER 07/09/2015 7/12/2016 11/15/2016 2/22/2018 N Y N 15,184         855,639             3,031,810             3,296,020   - Y - N/A 034-Sacramento County

96 CAPITAL Base N 31167596 98 GT Integrity Management 98C ILI Upgrades 5765301 I-099B ADAMS & ELM ILI UPGD LNCHR & RCVR I-129A L-138 ILI UPGRADE LAUNCHER 38.59 07/08/2015 7/28/2016 9/10/2016 12/2/2016 N N N 15,435         22,512               3,635,600             3,635,600   - N/A - N/A 010-Fresno County

97 CAPITAL Base N 31167597 98 GT Integrity Management 98C ILI Upgrades 5765302 I-100B L-142N DOWNING AVE ILI UPGD LNCHR I-100B L-142N DOWNING AVE ILI UPGD LNCHR 07/09/2015 5/4/2016 7/21/2016 11/18/2016 N N N 835              40,364               2,312,053             2,312,053   - N/A - N/A 015-Kern County

98 CAPITAL Base Y 31167599 98 GT Integrity Management 98C ILI Upgrades 5765304 L-132 MP 46.6 LAUNCHER L-132 MP 46.6 LAUNCHER 08/06/2015 7/23/2016 7/31/2016 2/16/2018 N Y N 11,063         68,759               1,823,960             1,823,960   - N - N 038-San Francisco County

99 CAPITAL Base Y 31167621 98 GT Integrity Management 98C ILI Upgrades 5765306 L-132 MP 42.25-42.37 Repl 24" ILI Upgrad L-132 0.12MI MP 42.25-42.37 REPL 07/29/2015 2/19/2019 4/2/2019 4/18/2019 N N N 28,167         45,230               462,830                4,227,724   - Y - N/A 041-San Mateo County

100 CAPITAL Base Y 31176105 98 GT Integrity Management 98C ILI Upgrades 5765512 2016 L-131 MP 24.89-50.54 Convert Launch I-153A L-131 MP24.89-50.54 CONV LAUNCH T 10/22/2015 3/7/2016 4/15/2016 6/24/2016 N N N 12,623         (3,575)                1,079,025             1,079,025   - N - N/A 007-Contra Costa County

101 CAPITAL Base Y 31135666 98 GT Integrity Management 98C ILI Upgrades 5765516 2016 L-300B MP 393-450 Convert Launcher I-149 L-300B MP 393-450 CONVERT LAUNCH T 02/19/2015 5/30/2016 6/18/2016 9/15/2016 N N N (716)            7,821                 1,112,263             1,112,263   - N - N/A 016-Kings County

102 CAPITAL Base N 31135673 98 GT Integrity Management 98C ILI Upgrades 5765519 2017 L-021F ILI UPGRADE MP 0-21.16 I-235A L-021F ILI UPGRADE MP 0.00-21.16 02/19/2015 4/18/2016 6/9/2016 8/3/2016 N N N 1,548           2,710                 1,301,129             1,301,129   - Y - N/A 028-Napa County
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103 CAPITAL Base N 31135748 98 GT Integrity Management 98C ILI Upgrades 5765520 2017 L-021G ILI UPGRADE MP 0-20.83 I-235B L-021G ILI UPGRADE MP 0.00-20.83 11/09/2015 4/18/2016 6/3/2016 8/3/2016 N N N 1,863           2,590                 1,290,992             1,290,992   - N/A - N 021-Marin County

104 CAPITAL Base N 31174903 98 GT Integrity Management 98C ILI Upgrades 5765858 L-142N PL FEAT UPGD MP 11.30-12.57 I-100E L-142N PL FEAT UPGD MP 11.30-12.5 08/10/2015 8/23/2016 11/10/2016 1/20/2017 N N N 52,577         224,271             3,576,928             3,576,928   - Y - N/A 015-Kern County

105 CAPITAL Base N 31174905 98 GT Integrity Management 98C ILI Upgrades 5765859 L-142N V-12.06 MLV REPL I-100F L-142N V-12.06 MLV REPL 08/10/2015 8/23/2016 11/10/2016 1/20/2017 N N N 11,549         187,472             1,574,409             1,574,409   - N - N 015-Kern County

106 CAPITAL Base N 74002521 98 GT Integrity Management 98C ILI Upgrades 5766059 L-402B MP 12.99 Receiver L-402B LAUNCHER MP9.96 RECEIVER MP12.99 12/03/2015 - - - N N N 1,583           324,224             6,559,603             6,591,603   - N - N/A 045-Shasta County

107 CAPITAL Base N 31179341 98 GT Integrity Management 98C ILI Upgrades 5766162 Line 138 MP 45.09 - 45.60 I-051D LINE 138 MP 45.09 - 45.60 08/27/2015 11/2/2015 12/5/2015 12/9/2015 N N N 4,661           14,557               924,712                924,712      - Y - N/A 010-Fresno County

108 CAPITAL Base Y 31179411 98 GT Integrity Management 98C ILI Upgrades 5766163 Line 138 MP 45.60 - 49.43 I-051E LINE 138 MP 45.60 - 49.43 08/27/2015 11/2/2015 12/5/2015 12/9/2015 N N N 12,523         19,614               376,268                376,268      - Y - N/A 010-Fresno County

109 CAPITAL Base N 31184993 98 GT Integrity Management 98C ILI Upgrades 5766223 L-119C ILI UPGRADE MP 3.54 & 3.65 I-110C L-119C ILI UPGRADE MP 3.54 & 3.65 09/17/2015 7/12/2016 11/15/2016 2/22/2018 N Y N (38,710)       (124,943)           1,094,949             1,119,949   - N - N 034-Sacramento County

110 CAPITAL Base N 74012849 98 GT Integrity Management 98C ILI Upgrades 5766421 0639-01 ILI UPGRADE LAUNCHER I-106A DFM-0639-01 ILI UPGR. LAUNCHRCONV 03/18/2016 3/1/2022 4/4/2022 4/19/2022 N N N 30,408         271,947             271,947                1,699,627   - Y - N/A 034-Sacramento County

111 CAPITAL Base N 31185444 98 GT Integrity Management 98C ILI Upgrades 5766422 0639-02 ILI UPGRADE-CASING CROSSING I-106B 0639-02 ILI UPGR-CASING CROSS'G 11/16/2015 1/31/2022 3/3/2022 3/22/2022 N N N 24,008         (3,544)                504,829                1,722,008   - Y - N/A 034-Sacramento County

112 CAPITAL Base Y 31196096 98 GT Integrity Management 98C ILI Upgrades 5767022 L-215 CONVERT PORTABLE LAUNCHER TO PERMA I-056G L-215 CONVERT PORTABLE LAUNCHER T 10/29/2015 3/28/2016 4/27/2016 6/9/2016 N N N 915              12,284               1,217,900             1,217,900   - N - N/A 050-Stanislaus County

113 CAPITAL Base N 31196039 98 GT Integrity Management 98C ILI Upgrades 5767024 L-138 S. East E. North ILI Upgrade RCVR I-129B ILI UP SE & EN LAUNCH CONV MP43.4 11/23/2015 1/9/2017 2/1/2017 3/22/2017 N N N 7,975           307,559             995,169                2,629,917   - N - N/A 010-Fresno County

114 CAPITAL Base Y 74000861 98 GT Integrity Management 98C ILI Upgrades 5767244 I-044A L-402 MP 0.02 ILI Upgrade Launche I-044A L-402 MP 0.02 ILI UPGRADE LAUNCHE 09/24/2014 3/7/2016 6/22/2016 6/22/2016 N N N 14,377         48,645               3,113,052             3,113,052   - N - N 045-Shasta County

115 CAPITAL Base Y 74000909 98 GT Integrity Management 98C ILI Upgrades 5767245 I-044B L-402 MP 33.52 ILI Upgrade Receiv I-044B L-402 MP 33.52 ILI UPGRADE RECEIV 03/25/2015 7/29/2016 7/29/2016 2/16/2018 N Y N (25,206)       149,792             2,866,067             2,899,067   - N - N 045-Shasta County

116 CAPITAL Base Y 31202238 98 GT Integrity Management 98C ILI Upgrades 5767273 I-128F Upgrade L-132B Martin Station I-128D UPGRADE L-132B MARTIN STATION 11/21/2015 9/27/2016 11/13/2016 1/13/2017 N N N (81,141)       113,044             2,533,141             2,533,141   - Y - N/A 041-San Mateo County

117 CAPITAL Base N 31206169 98 GT Integrity Management 98C ILI Upgrades 5767864 PCF installations on L-109-3 MP 40.35-40 I-146B L-109-3 MP 40.35-40.73 NT ILI-PCF 12/14/2015 - - - N N N -               (132)                   423,262                423,262      - N/A - N/A 041-San Mateo County

118 CAPITAL Base N 31206167 98 GT Integrity Management 98C ILI Upgrades 5767878 L-109 ILI Upgrade MP 0.13 Replace Tee L-109 ILI UPGRADE MP 0.13 REPLACE TEE 12/15/2015 3/7/2017 3/22/2017 4/12/2017 N N N (7,922)         958,854             1,059,222             1,069,222   - Y - N/A 043-Santa Clara County

119 CAPITAL Base N 74002405 98 GT Integrity Management 98C ILI Upgrades 5768122 L-307A, 307B & L-134A ILI Upgrade I-352A L-307A SPRECKLES SUGAR LAUNCHER 12/01/2015 8/28/2017 11/2/2017 3/2/2018 Y Y N 1,317,564   1,651,840          2,115,122             2,215,122   - N - N/A 010-Fresno County

120 CAPITAL Base N 74002515 98 GT Integrity Management 98C ILI Upgrades 5768124 L-7226-01 ILI Upgrade I-178A L-7226-01 ILI LAUNCHER 12/17/2015 6/22/2021 8/2/2021 8/19/2021 N N N 52,847         110,729             284,782                3,859,815   - Y - N/A 050-Stanislaus County

121 CAPITAL Base N 74002511 98 GT Integrity Management 98C ILI Upgrades 5768128 L-121 ILI Upgrade I-182 L-121 ILI UPGRADE 12/17/2015 2/22/2021 3/29/2021 4/15/2021 N N N 7,547           84,776               316,013                377,292      - N/A - N/A 051-Sutter County

122 CAPITAL Base N 74002509 98 GT Integrity Management 98C ILI Upgrades 5768130 L-177B & L-177A ILI Upgrade I-184A L-177A/B GERBER COMP STA LAUNCHER 12/17/2015 2/20/2020 3/26/2020 4/14/2020 N N N 11,179         23,094               258,967                306,371      - N/A - N 004-Butte County

123 CAPITAL Base N 74002508 98 GT Integrity Management 98C ILI Upgrades 5768131 L-167 ILI Upgrade I-185A L-167 LAUNCHER ILI UPGRADE 12/17/2015 2/12/2018 7/16/2018 8/2/2018 N N N 554,482      1,202,736          1,548,399             3,827,896   - N/A 2011 N 011-Glenn County

124 CAPITAL Base N 74002507 98 GT Integrity Management 98C ILI Upgrades 5768132 L-301A ILI Upgrade I-186A HOLLISTER STATION L-301A LAUNCHER 12/17/2015 8/7/2017 1/17/2018 8/7/2018 Y Y N 162,628      348,021             479,609                754,621      - N/A - N 044-Santa Cruz County

125 CAPITAL Base N 74002500 98 GT Integrity Management 98C ILI Upgrades 5768228 L-300A ILI Upgrade I-202A L-300A MP 103.72 PLS2 LAUNCHER IL 12/17/2015 5/14/2018 8/31/2018 3/15/2019 N N N 177,096      254,165             426,423                3,144,669   - N - N/A 036-San Bernardino County

126 CAPITAL Base N 74003004 98 GT Integrity Management 98C ILI Upgrades 5768573 L-300B ILI Upgrade MP 103.51 to 161.02 I-218A L-300B MP 103.51 PLS2 LAUNCHER IL 01/01/2016 5/14/2018 12/17/2018 3/5/2019 N N N 109,835      128,108             266,051                3,119,997   - N - N/A 036-San Bernardino County

127 CAPITAL Base N 31222538 98 GT Integrity Management 98C ILI Upgrades 5768998 I-050C  DFM 0126-01 MP 0.176 Blowdown I-050C DFM 0126-01  MP.26  INST BLOWDOWN 03/01/2016 7/11/2016 7/27/2016 10/28/2016 N N N 8,197           51,910               1,211,300             1,211,300   - N/A - N 007-Contra Costa County

128 CAPITAL Base N 31222094 98 GT Integrity Management 98C ILI Upgrades 5769202 L-177A ILI Upgrade, L-189 MP 1.07-1.72 I-104K L-177A ILI UPG, L-189 MP1.07-1.72 03/10/2016 8/24/2017 9/26/2017 12/20/2017 Y N Y 1,378,419   1,506,375          1,693,762             1,753,762   - Y - N/A 012-Humboldt County

129 CAPITAL Base N 74004034 98 GT Integrity Management 98C ILI Upgrades 5769324 L-124A ILI Upgrades 2016 I-227 L-124A ILI UPGRADES 2016 03/08/2016 4/4/2016 4/30/2016 8/31/2016 N N N 425              10,262               1,075,394             1,075,394   - Y - N/A 031-Placer County

130 CAPITAL Base N 31223532 98 GT Integrity Management 98C ILI Upgrades 5769340 DFM 1202-16 ILI Upgrade MP 3.34-4.24 I-049F DFM 1202-16 ILI UPGRADE MP 3.34-4 02/22/2016 3/13/2016 4/24/2016 5/12/2016 N N N 7,495           22,302               1,665,272             1,665,272   - N/A 2015 N 010-Fresno County

131 CAPITAL Base N 74004783 98 GT Integrity Management 98C ILI Upgrades 5770121 L-401 ILI UPGRADE RECEIVER L-401 ILI UPGR MP 197.81-233.89 RECEIVER 04/13/2016 6/18/2018 8/11/2018 8/29/2018 N N N 121,828      128,476             250,045                3,807,011   - N/A - N 034-Sacramento County

132 CAPITAL Base N 74004982 98 GT Integrity Management 98C ILI Upgrades 5770199 L-401 ILI Upgrade Receiver L-401 ILI UPGR MP 233.89-317.91 RECEIVER 04/22/2016 4/16/2018 6/23/2018 9/12/2018 N N N 102,662      109,344             276,346                3,747,085   - N/A - N/A 007-Contra Costa County

133 CAPITAL Base N 31217646 98 GT Integrity Management 98C ILI Upgrades 5770418 I-048D L-132A REPLACE 99 DEG ELBOW I-048D L-132A REPLACE 99 DEG ELBOW 02/05/2016 6/8/2016 7/12/2016 2/17/2017 N N N (8,683)         (2,499)                1,575,468             1,575,468   - N/A - N 043-Santa Clara County

134 CAPITAL Base N 74005320 98 GT Integrity Management 98C ILI Upgrades 5770438 L109 MP 30.77-43.23 ILI Upgrade L109 MP 30.77-43.23 ILI UPGRADE 05/01/2016 10/31/2016 12/15/2016 2/20/2017 N N N (35,202)       248,990             2,287,666             2,287,666   - Y - N/A 041-San Mateo County

135 CAPITAL Base Y 31167448 98 GT Integrity Management 98C ILI Upgrades 5770537 I-104D L-177A HMBLDT HILL PIGGING FACLTY I-104D L-177A HMBLDT HILL PIGGING FACLTY 07/27/2015 5/26/2017 7/1/2017 1/26/2018 N Y N 772,247      1,815,198          2,623,981             2,683,981   - N/A - N 012-Humboldt County

136 CAPITAL Base N 31164954 98 GT Integrity Management 98C ILI Upgrades 5770559 I-101E L-300A ILI UPGR RCV-237.50A I-101E L-300A ILI UPGR RCV-237.50A 08/19/2015 8/29/2017 10/21/2017 2/16/2018 Y Y N 1,304,074   1,687,236          1,865,583             2,079,423   - Y - N/A 015-Kern County

137 CAPITAL Base N 31087565 98 GT Integrity Management 98C ILI Upgrades 5770560 I-047F DFM-0617-06 MP 5.22 DFM-0617-08 I-047F DFM-0617-06 MP 5.22, DFM-0617-08 07/24/2014 8/31/2015 11/19/2015 3/15/2016 N N N 25,951         (108,311)           4,646,814             4,646,814   - Y - N/A 034-Sacramento County

138 CAPITAL Base N 31087566 98 GT Integrity Management 98C ILI Upgrades 5770561 I-047G DFM-0617-8MP3.25-3.28/0617-07 MP0 I-047G DFM-0617-8MP3.25-3.28/0617-07 MP0 07/25/2014 8/21/2015 9/19/2015 3/15/2016 N N N 2,915           3,898                 795,241                795,241      - Y - N 034-Sacramento County

139 CAPITAL Base Y 31017384 98 GT Integrity Management 98C ILI Upgrades 5770562 I-103E L-173 MP 7.63 REPL MLV-7.63 I-103E L-173 MP 7.63 REPL MLV-7.63 08/27/2013 2/26/2016 3/2/2016 3/2/2016 N N N 1,519           1,748                 846,734                846,734      - N/A - N 031-Placer County

140 CAPITAL Base N 31086288 98 GT Integrity Management 98C ILI Upgrades 5770563 I-041G L-108 MP 71.91-74.93 ILI UPGRADE I-041G L-108 MP 71.91-74.93 ILI UPGRADE 07/01/2014 5/12/2016 5/16/2016 2/17/2018 N Y N (273,107)     (171,568)           10,451,848           10,451,848 - N/A - N/A 034-Sacramento County

141 CAPITAL Base N 31186610 98 GT Integrity Management 98C ILI Upgrades 5770564 I-056F L-215 MP 19.48 HWY 99 HDD ILI UPG I-056F L-215 MP 19.48 HWY 99 HDD ILI UPG 09/23/2015 4/19/2016 5/13/2016 7/12/2016 N N N 21,000         48,238               2,142,493             2,142,493   - Y - N/A 050-Stanislaus County

142 CAPITAL Base Y 31186162 98 GT Integrity Management 98C ILI Upgrades 5770565 L107 MP26.01 & L131 MP46.34 CONVRT PERM I-153B L107 MP26.01 & L131 MP46.34 CONVR 10/27/2015 3/21/2016 4/15/2016 9/1/2016 N N N 14,837         170,749             1,981,364             1,981,364   - N/A - N 001-Alameda County

143 CAPITAL Base Y 31176104 98 GT Integrity Management 98C ILI Upgrades 5770566 L-100 MP138.43-150.14 CONVERT LAUNCHER T I-151 L-100 MP138.43-150.14 CONVERT LAUN 10/14/2015 1/25/2016 4/1/2016 6/24/2016 N N N 3,124           22,514               1,079,616             1,079,616   - N/A - N 043-Santa Clara County

144 CAPITAL Base Y 31185459 98 GT Integrity Management 98C ILI Upgrades 5770567 L-124A MP0-26 ILI CONVERT RCVR TO PERM I-148B L-124A MP0-26 ILI CONVERT RCVR TO 11/10/2015 2/4/2016 2/10/2016 3/2/2016 N N N 17,567         42,249               759,222                759,222      - N - N 058-Yuba County

145 CAPITAL Base N 31136645 98 GT Integrity Management 98C ILI Upgrades 5770568 L-109 ILI SWITCHING STATION MP 23.30 L-109 ILI SWITCHING STATION MP 23.30 02/17/2015 11/17/2015 12/29/2015 2/17/2018 N Y N 565,334      757,791             5,711,410             5,711,410   - Y - N 041-San Mateo County

146 CAPITAL Base Y 31185458 98 GT Integrity Management 98C ILI Upgrades 5770569 10124A MP0-26 ILI CONVERT LAUNCH TO PERM I-148A 10124A MP0-26 ILI CONVERT LAUNCH 11/10/2015 1/25/2016 2/11/2016 3/2/2016 N N N 314              1,977                 662,633                662,633      - N/A - N 058-Yuba County

147 CAPITAL Base Y 31176103 98 GT Integrity Management 98C ILI Upgrades 5770570 L-119B MP 0-10.16 CONVERT RCVR TO PERM L-119B MP 0-10.16 CONVERT RCVR TO PERM 11/05/2015 1/25/2016 3/2/2016 6/1/2016 N N N (8,664)         (12,044)              704,331                704,331      - N/A - N/A 034-Sacramento County

148 CAPITAL Base Y 31135753 98 GT Integrity Management 98C ILI Upgrades 5770571 I-111B L-191 SP5 ILI UPGR 3.88 / 0.11-1 I-111B L-191 SP5 ILI UPGR 3.88 / 0.11-1 07/13/2015 8/15/2016 10/15/2016 12/12/2016 N N N 5,245           85,904               2,478,761             2,478,761   - N/A - N/A 007-Contra Costa County

149 CAPITAL Base N 31085889 98 GT Integrity Management 98C ILI Upgrades 5770572 I-041B L-108 SAC GAS LOAD CTR ILI UPG I-041B L-108 SAC GAS LOAD CTR ILI UPG 06/30/2014 8/10/2015 10/21/2015 2/17/2018 N Y N 11,086         42,225               3,389,844             3,389,844   - Y - N/A 034-Sacramento County

150 CAPITAL Base Y 31186161 98 GT Integrity Management 98C ILI Upgrades 5770573 L-109 MP0-31.93 - CONV RCVR TO PERM I-152 L-109 MP0-31.93 - CONV RCVR TO PER 10/22/2015 5/23/2016 6/29/2016 7/11/2016 N N N -               10,478               1,084,409             1,084,409   - Y - N 043-Santa Clara County

151 CAPITAL Base N 31086474 98 GT Integrity Management 98C ILI Upgrades 5770574 I-047A DFM 0617 ROSEVILE REG UPG LAUNC I-047A DFM 0617 ROSEVILE REG UPG LAUNC 07/02/2014 8/31/2015 11/23/2015 11/30/2016 N N N 46,766         195,396             8,016,925             8,041,925   - Y - N/A 034-Sacramento County

152 CAPITAL Base Y 31142033 98 GT Integrity Management 98C ILI Upgrades 5770575 L-132 ILI UPGRADE MP 40.07 - 46.59 L-132 ILI UPGRADE MP 40.07 - 46.59 03/20/2015 2/15/2019 5/21/2019 6/11/2019 N N N 39,443         55,960               407,053                729,525      - Y - N/A 041-San Mateo County

153 CAPITAL Base N 31140939 98 GT Integrity Management 98C ILI Upgrades 5770576 I-115C L-1202-16 ILI UPGR MP 0.00-2.59 I-115C L-1202-16 ILI UPGR MP 0.00-2.59 03/12/2015 2/5/2019 3/27/2019 4/15/2019 N N N 27,695         47,137               498,927                3,731,554   - N/A - N/A 010-Fresno County
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154 CAPITAL Base Y 31186163 98 GT Integrity Management 98C ILI Upgrades 5770577 L-21C/D/E MP 31.8-53.1 CONV L&R TO PERM I-155 L-21C/D/E MP 31.8-53.1 CONV L&R TO 11/16/2015 6/20/2016 7/22/2016 10/1/2016 N N N 30,161         58,816               1,601,557             1,601,557   - N/A - N/A 049-Sonoma County

155 CAPITAL Base N 30913665 98 GT Integrity Management 98C ILI Upgrades 5770578 L-21E MP 64.53-93.55 ILI UPGRADE L-21E MP 64.53-93.55 ILI UPGRADE 06/26/2012 - - - N N N 1,739           1,739                 784,995                784,995      - Y - N/A 023-Mendocino County

156 CAPITAL Base N 31086346 98 GT Integrity Management 98C ILI Upgrades 5770579 I-053D L-119A MP 12.15-16.46 LI UPGRADE I-053D L-119A MP 12.15-16.46 LI UPGRADE 06/30/2014 7/17/2015 7/28/2015 9/4/2015 N N N 1,165           1,628                 736,877                736,877      - N/A - N 034-Sacramento County

157 CAPITAL Base N 31086067 98 GT Integrity Management 98C ILI Upgrades 5770580 I-053A L-119A YOLO CAUSEWAY STA ILI UPGR I-053A L-119A YOLO CAUSEWAY STA ILI UPGR 06/30/2014 6/12/2015 7/28/2015 9/4/2015 N N N 287              2,609                 1,550,754             1,550,754   - N - N/A 057-Yolo County

158 CAPITAL Base N 31086068 98 GT Integrity Management 98C ILI Upgrades 5770581 I-053B L-119A N. SAC UNDRGRND HLDR ILI U I-053B L-119A N. SAC UNDRGRND HLDR ILI U 06/30/2014 6/12/2015 7/14/2015 9/4/2015 N N N 3,066           6,214                 1,219,687             1,219,687   - Y - N/A 034-Sacramento County

159 CAPITAL Base N 31125448 98 GT Integrity Management 98C ILI Upgrades 5770582 I-043C L-109 REPLACE MLV-4.52 GT I-043C L-109 REPLACE MLV-4.52 GT 01/06/2015 3/10/2015 4/18/2015 5/12/2015 N N N 10,325         12,486               986,158                986,158      - N/A - N/A 043-Santa Clara County

160 CAPITAL Base N 31085892 98 GT Integrity Management 98C ILI Upgrades 5770583 I-041D L-108 MP 66.80-67.87 ILI UPGRADE I-041D L-108 MP 66.80-67.87 ILI UPGRADE 07/15/2014 3/16/2015 4/29/2015 7/27/2015 N N N 31                12,330               953,243                953,243      - Y - N/A 034-Sacramento County

161 CAPITAL Base N 31125449 98 GT Integrity Management 98C ILI Upgrades 5770584 I-043B L-109 REMOVE 1D ELBOW MP 0.68  I-043B L-109 REMOVE 1D ELBOW MP 0.68 01/06/2015 2/11/2015 4/17/2015 6/5/2015 N N N 1,342           3,001                 4,255,593             4,255,593   - N - N 043-Santa Clara County

162 CAPITAL Base N 31125444 98 GT Integrity Management 98C ILI Upgrades 5770586 I-043D L-109 REPLACE GUADALUPE CREEK I-043D L-109 REPLACE GUADALUPE CREEK 01/06/2015 8/10/2015 10/13/2015 11/14/2015 N N N 1,390           2,616                 1,897,675             1,897,675   - N/A - N/A 043-Santa Clara County

163 CAPITAL Base N 30932744 98 GT Integrity Management 98C ILI Upgrades 5770589 R-268 L 57B MP 0.0152-0.0194 REPLACEMENT R-268 L 57B MP 0.0152-0.0194 REPLACEMENT 06/20/2012 5/1/2013 6/10/2013 6/24/2013 N N N 1,281           6,214                 1,289,605             1,289,605   - Y - N/A 039-San Joaquin County

164 CAPITAL Base Y 30906228 98 GT Integrity Management 98C ILI Upgrades 5770591 L-210A MP 19.5-25.9 ILI UPGRADE L-210A MP 19.5-25.9 ILI UPGRADE 02/16/2012 5/28/2013 8/27/2013 10/19/2013 N N N 2,640           3,177                 568,544                570,544      - N/A - N 028-Napa County

165 CAPITAL Base N 31086520 98 GT Integrity Management 98C ILI Upgrades 5770597 I-047H DFM-0617-07 MP 1.11 RECR ILI UPG I-047H DFM-0617-07 MP 1.11 RECR ILI UPG 07/25/2014 8/15/2015 9/17/2015 11/30/2016 N N N 27,252         30,211               4,355,141             4,380,141   - Y - N/A 034-Sacramento County

166 CAPITAL Base N 31085887 98 GT Integrity Management 98C ILI Upgrades 5770598 I-041A L 108 PIG RECEIVER AT THRONTON ST I-041A L 108 PIG RECEIVER AT THRONTON ST 06/30/2014 7/27/2015 8/4/2015 2/17/2018 N Y N 998              4,356                 2,604,886             2,604,886   - N/A - N/A 039-San Joaquin County

167 CAPITAL Base Y 31136965 98 GT Integrity Management 98C ILI Upgrades 5770599 R-570 L-147 MP 2.35 ILI CUT OUT (RT) R-570 L-147 MP 2.35 ILI CUT OUT (RT) 02/25/2015 4/21/2015 11/23/2015 7/17/2015 N N N 1,655           6,583                 3,295,647             3,295,647   - Y - N/A 099-Multiple Counties

168 CAPITAL Base N 74006744 98 GT Integrity Management 98C ILI Upgrades 5771401 ILI Upgr L-300A MP 40.87-103.72 I-293A L-300A MP 40.87 PLS1 LAUNCHER ILI 07/01/2016 5/14/2018 8/31/2018 3/15/2019 N N N 209,899      246,510             275,017                3,149,945   - N - N/A 036-San Bernardino County

169 CAPITAL Base N 74007203 98 GT Integrity Management 98C ILI Upgrades 5771784 l-185E L-167 ILI Wild Goose Valve Lot I-185E L-167 ILI WILD GOOSE VALVE LOT 07/20/2016 2/12/2018 9/10/2018 9/27/2018 N N N 152,521      333,680             355,233                5,026,627   - N/A - N 004-Butte County

170 CAPITAL Base N 74007205 98 GT Integrity Management 98C ILI Upgrades 5771786 l-185G L-167 Receiver Yuba City Holder I-185G L-167 RECEIVER YUBA CITY HOLDER 07/20/2016 2/12/2018 9/12/2018 10/1/2018 N N N 150,010      356,640             366,884                2,704,603   - Y - N/A 051-Sutter County

171 CAPITAL Base N 74007385 98 GT Integrity Management 98C ILI Upgrades 5771980 I-176C L-134A ILI Upgrade Receiver I-352D L-134B ILI UPGRADE ARBIOS BY PASS 12/01/2015 8/28/2017 11/28/2017 2/28/2018 Y Y N 476,022      623,447             701,002                801,002      - N - N/A 010-Fresno County

172 CAPITAL Base N 74007386 98 GT Integrity Management 98C ILI Upgrades 5771981 I-176C L-134A ILI Upgrade Receiver I-352F L-134B ILI UPGRADE RECEIVER 12/01/2015 10/10/2017 11/28/2017 2/28/2018 Y Y N 1,060,816   1,323,107          1,370,140             1,420,140   - N/A - N 010-Fresno County

173 CAPITAL Base N 74007543 98 GT Integrity Management 98C ILI Upgrades 5772011 L-191 Replace Valve at MP 3.86 L-191 REPLACE VALVE AT MP 3.86 08/31/2016 3/6/2017 3/29/2017 4/4/2017 N N N (19,649)       1,256,296          1,306,617             1,331,617   - Y - N/A 007-Contra Costa County

174 CAPITAL Base N 74007620 98 GT Integrity Management 98C ILI Upgrades 5772012 I-352B L-307A/B MP 0.00-12.05 ILI I-352B L-307A/B MP 0.00-12.05 ILI 12/01/2015 8/28/2017 11/2/2017 3/2/2018 Y Y N 1,072,581   1,189,084          1,213,014             1,313,014   - N - N/A 010-Fresno County

175 CAPITAL Base N 74007621 98 GT Integrity Management 98C ILI Upgrades 5772013 I-352C L-307A/B MP 8.63-16.92 ILI I-352C L-307A/B MP 8.63-16.92 ILI 12/01/2015 8/28/2017 11/2/2017 2/23/2018 Y Y N 635,507      763,444             786,852                886,852      - N/A - N/A 010-Fresno County

176 CAPITAL Base N 74007622 98 GT Integrity Management 98C ILI Upgrades 5772014 I-176C L-134A MP 0.00-27.04 ILI Upgrade I-352E L-134B MP 0-5.43 ILI UPGRADE 12/01/2015 9/11/2017 11/28/2017 1/5/2018 Y Y N 474,505      595,657             649,023                749,023      - N/A - N 020-Madera County

177 CAPITAL Base N 74008083 98 GT Integrity Management 98C ILI Upgrades 5772290 I-202D L300A MP149.64-159.17 ILI Upgrade I-202D L-300A MP 156.40-157.86 MOJAVE RI 09/01/2016 3/1/2018 4/18/2018 9/18/2018 N N N 203,169      420,413             434,510                17,131,707 - N/A - N/A 036-San Bernardino County

178 CAPITAL Base N 74008982 98 GT Integrity Management 98C ILI Upgrades 5773039 ILI Liquid Separator Procurement ILI LIQUID SEPARATOR PROCUREMENT 02/02/2017 - - - N N N 467,721      901,260             901,260                901,260      - Y - N/A 099-Multiple Counties

179 CAPITAL Base N 74009222 98 GT Integrity Management 98C ILI Upgrades 5773279 I-113Z L-2403-12 ILI Land Acquisition I-113C L-2403-12 ILI LAND ACQUISITION 11/30/2016 - - - N N Y 24,976         82,146               1,522,118             1,522,118   - N/A - N/A 001-Alameda County

180 CAPITAL Base N 74009626 98 GT Integrity Management 98C ILI Upgrades 5773479 I-090 L-0126-01 MP 0.00-1.84 PIG - CAP I-090 L-0126-01 MP 0.00-1.84 PIG - CAP 12/21/2016 - - - N N N 30,848         48,046               482,328                482,328      - N/A - N 007-Contra Costa County

181 CAPITAL Base N 74011082 98 GT Integrity Management 98C ILI Upgrades 5774740 L-142N Cut-outs MP 11.09-13.05 I-100H L-142N CUT-OUTS MP 11.09 # 13.05 03/01/2017 7/5/2017 9/8/2017 10/12/2017 Y N Y 2,093,035   2,671,592          2,671,592             2,886,630   - Y - N/A 015-Kern County

182 CAPITAL Base N 31316348 98 GT Integrity Management 98C ILI Upgrades 5775021 Trad ILI Prog Filter separators Purchase TRAD ILI PROG FILTER SEPARATORS PURCHASE - - - - N N N 1,116,087   1,201,096          1,201,096             1,201,096   - N/A - N/A 099-Multiple Counties

183 CAPITAL Base N 74013061 98 GT Integrity Management 98C ILI Upgrades 5776017 I-100I L-142N MP10.84-13.70 I-100I L-142N MP 10.84 - 13.70 06/01/2017 9/7/2017 10/14/2017 12/7/2017 Y N Y 1,777,275   1,777,431          1,777,431             1,853,350   - N/A - N 015-Kern County

184 CAPITAL Base N 74014080 98 GT Integrity Management 98C ILI Upgrades 5776920 L-105A MP 45.65-45.85 NT-ILI 1-424 L-105A MP 45.65 - 45.85 NT-ILI CAP 08/08/2017 - - - N N Y 274,068      274,068             274,068                289,068      - Y - N/A 007-Contra Costa County

185 CAPITAL Base Y 30927064 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5501688 GSM Reg Stations  L-164 AMADOR STATION- LEAK REPAIRS 05/23/2012 - - - N N N 2,736           1,081                 370,977                370,977      - N - N/A 010-Fresno County

186 CAPITAL Base Y 31187655 75 GT Pipeline Reliability 75D Valve Program 5507979 GAS VALVE/REG.STATION REP.MARIN SP.AUDIT L-021E MP 73.76 REPLACE INOP V-A & V-B 09/29/2015 11/30/2015 12/17/2015 4/15/2016 N N N 2,978           (206,872)           1,451,778             1,463,778   - Y - N/A 049-Sonoma County

187 CAPITAL Base N 30754673 75 GT Pipeline Reliability 75D Valve Program 5512241 G Trans Reliability - Pipeline L-131 MP-32.38 RECONFIGURE VALVE LOT 01/20/2010 - - - N N N 2,188           2,188                 4,216,346             4,216,346   - Y - N/A 001-Alameda County

188 CAPITAL Base Y 31037810 73 GT Pipeline Capacity 73D LNG / CNG 5512500 LNG/CNG Capital Equipment LNG AMBIENT VAPORIZERS 3-4 ABRICATION 11/21/2013 - - - N N N (11,844)       216,490             3,157,074             3,157,074   - N/A - N/A 031-Placer County

189 CAPITAL Base Y 31206058 73 GT Pipeline Capacity 73D LNG / CNG 5512500 LNG/CNG Capital Equipment PORTABLE CROSS COMPRESSOR #1-2 12/10/2015 - - - N N N 1,544,324   3,384,786          3,671,221             3,671,221   - N/A - N 039-San Joaquin County

190 CAPITAL Base N 31270884 73 GT Pipeline Capacity 73D LNG / CNG 5512500 LNG/CNG Capital Equipment LNG WATER BATH VAPORIZERS #1 AND 2 08/23/2016 - - - N N N 313,231      322,792             351,056                351,056      - N/A - N/A 099-Multiple Counties

191 CAPITAL Base N 31309373 73 GT Pipeline Capacity 73D LNG / CNG 5512500 LNG/CNG Capital Equipment 2 NEW CNG (8 TUBER) TRAILER PURCHASE 03/13/2017 - - - N N N 464,877      480,976             480,976                480,976      - N/A - N/A 099-Multiple Counties

192 CAPITAL Base N 31309374 73 GT Pipeline Capacity 73D LNG / CNG 5512500 LNG/CNG Capital Equipment 2 CNG AMBIENTS AHX-221 STYLE SERIES 01/30/2017 - - - N N N 513,033      518,063             518,063                518,063      - N/A - N/A 099-Multiple Counties

193 CAPITAL Base N 31309376 73 GT Pipeline Capacity 73D LNG / CNG 5512500 LNG/CNG Capital Equipment PURCHASE HIGH CAPACITY CNG TANKERS 1 & 2 01/30/2017 - - - N N N 900,298      901,341             901,341                901,341      - N/A - N/A 099-Multiple Counties

194 CAPITAL Base N 31360805 73 GT Pipeline Capacity 73D LNG / CNG 5512500 LNG/CNG Capital Equipment PORTABLE CROSS COMPRESSORS 3,4,5,6 10/02/2017 - - - N N N 4,157,330   4,157,330          4,157,330             4,157,330   - N/A - N/A 099-Multiple Counties

195 CAPITAL Base N 31360806 73 GT Pipeline Capacity 73D LNG / CNG 5512500 LNG/CNG Capital Equipment CNG GENERATORS 4,5,6,7 PURCHASE 10/02/2017 - - - N N N 1,329,190   1,329,190          1,329,190             1,329,190   - N/A - N/A 099-Multiple Counties

196 CAPITAL Base N 31094965 73 GT Pipeline Capacity 73D LNG / CNG 5514119 Capacity Program T-419-14, DFM-2403-01, TEST, FREMONT 09/05/2014 - - - N N N 9,856           11,569               288,788                288,788      - N - N/A 001-Alameda County

197 CAPITAL Base N 31105944 73 GT Pipeline Capacity 73D LNG / CNG 5514119 Capacity Program TRIM REGULATION TRAILER THX 503-505 09/30/2014 - - - N N N -               (118,383)           729,672                729,672      - N/A - N/A 058-Yuba County

198 CAPITAL Base Y 30866384 76 GT Station Reliability 76N Routine Spend C&P Capital 5516080 31098501-HINKLEY REPLACE POND #8 LYSIMET TOPOCK - INSTALL METERING AND ODORIZER 07/28/2011 - - - N N N 318              42,253               2,052,619             2,052,619   - N/A 2015 N 036-San Bernardino County

199 CAPITAL Base Y 31098501 76 GT Station Reliability 76N Routine Spend C&P Capital 5516080 31098501-HINKLEY REPLACE POND #8 LYSIMET HINKLEY REPLACE POND #8 LYSIMETERS 09/02/2014 1/28/2015 3/13/2015 3/14/2015 N N N 2,028           4,638                 584,493                631,638      - Y - N/A 036-San Bernardino County

200 CAPITAL Base Y 30630555 76 GT Station Reliability 76E Terminal Reliability 5516284 FORECAST ONLY - 76E BRENTWOOD  OPP ON L57A FROM L2 12/20/2011 1/22/2015 5/5/2015 5/8/2015 N N N 14,152         24,689               2,365,797             2,382,520   - Y - N/A 007-Contra Costa County

201 CAPITAL Base Y 31115226 75 GT Pipeline Reliability 75Q Pipe Replacement (IM) 5516340 2015 SHORTS 75N CAPITAL RT-128 DRIP7983 MP 0.0 U-1075 11/13/2014 2/11/2015 3/28/2015 4/24/2015 N N N -               4,394                 628,689                628,689      - Y - N/A 058-Yuba County

202 CAPITAL Base N 31159055 75 GT Pipeline Reliability 75D Valve Program 5518620 0837-01 MP 1.51 V-14-C2J SEAT LEAK ISSUE T-1100CAP 0837-01 MP 1.51 V-14-C2J SEAT 06/04/2015 - - - N N N 3,258           32,784               304,554                309,554      - N - N/A 043-Santa Clara County

203 CAPITAL Base N 31039594 75 GT Pipeline Reliability 75N Hydrostatic Testing 5518621 2015 SHORTS 75N CAPITAL DFM-1501-01 TEST MP 0.00-6.88 12/02/2013 - - - N N N 11,806         21,222               261,367                261,367      - Y - N/A 058-Yuba County

204 CAPITAL Base N 31179853 75 GT Pipeline Reliability 75N Hydrostatic Testing 5519039 R-588 1816-05 Mp 0.08 MAOP Validation R-588 1816-05 MP 0.08 MAOP VALIDATION 09/02/2015 8/15/2016 8/23/2016 8/26/2016 N N N 1,050           (9,189)                391,768                391,768      - N/A - N/A 044-Santa Cruz County
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205 CAPITAL Base Y 31188544 75 GT Pipeline Reliability 75Q Pipe Replacement (IM) 5519411 BD15184 & BD15185 REPLACE RT-664 L-021F 0.0259MI MP 10.836-10.841 09/30/2015 3/7/2016 4/24/2016 11/4/2016 N N N 7,864           52,531               3,133,090             3,133,090   - Y - N/A 021-Marin County

206 CAPITAL Base Y 31187737 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5519474 RT-100 GCUST 5835 MP 0.00-0.22 RETIRE RT-100 GCUST 5835 MP 0.22 DOWNGRADE TO D 09/30/2015 2/16/2016 2/29/2016 3/18/2016 N N N 1,742           16,938               745,937                745,937      - Y - N/A 039-San Joaquin County

207 CAPITAL Base N 31199301 75 GT Pipeline Reliability 75N Hydrostatic Testing 5519980 L-136 MP 5.87-12.79 T-1052 CAPITAL L-136 MP 5.87-12.79 T-1052 CAPITAL 11/10/2015 - - - N N N 5,320           2,834                 1,527,288             1,527,288   - N/A - N 004-Butte County

208 CAPITAL Base N 31200815 75 GT Pipeline Reliability 75Q Pipe Replacement (IM) 5519984 Portable Regulation Set_001 RT-702 PORTABLE REGULATION SET_001 11/17/2015 12/8/2016 - 9/20/2017 N N Y 120,155      429,349             1,041,139             1,051,139   - N/A - N/A 050-Stanislaus County

209 CAPITAL Base Y 31200816 75 GT Pipeline Reliability 75N Hydrostatic Testing 5519985 Portable Regulation Set_002 RT-703 PORTABLE REGULATION SET_002 11/17/2015 4/24/2017 6/30/2017 6/30/2017 N N N 90,614         813,556             842,347                857,347      - N - N/A 038-San Francisco County

210 CAPITAL Base Y 31211217 75 GT Pipeline Reliability 75N Hydrostatic Testing 5520479 T-1111 CAPITAL DFM 7204-01 MP 1.89-1.96 T-1111 CAPITAL 01/07/2016 - - - N N N 5,840           7,545                 386,081                386,081      - N - N/A 024-Merced County

211 CAPITAL Base Y 30609906 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5521718 Station Valves & Actuator M&C LTRAN DFM 0407-01 MP 3.11 PINE ST REG STA 02/12/2008 - - - N N N 3,474           5,868                 2,041,129             2,048,129   - N/A - N 028-Napa County

212 CAPITAL Base Y 30900891 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5521722 Station Valves & Actuator M&C L300N PLS6 OVER PRESSURE PROTECTION UPGRADE 01/21/2012 4/2/2018 5/21/2018 9/17/2018 N N N 325,317      632,682             3,279,308             5,748,556   - N/A - N/A 043-Santa Clara County

213 CAPITAL Base N 31233379 75 GT Pipeline Reliability 75D Valve Program 5521997 DFM0405-01 Grade 1 LK Rem Valves DFM 0405-01 GRADE 1 LK REM VALVES 04/19/2016 1/0/1900 - - N N N 14,895         19,753               266,618                266,618      - N/A - N/A 028-Napa County

214 CAPITAL Base N 31235698 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5522042 L-101 MP 44.52-44.56 & 44.59-44.60 Repla I-256 L-101 MP 44.52 - 44.56 & MP 44.59- 05/05/2016 4/4/2017 6/9/2017 7/14/2017 N N Y 239,094      3,032,517          3,062,087             3,102,087   - Y - N/A 038-San Francisco County

215 CAPITAL Base Y 31235694 75 GT Pipeline Reliability 75D Valve Program 5522081 L-136 MP 9.61_GR1 LEAK REPAIR L-136 GRD 1 LEAK RMV MLV 9.61 05/02/2016 4/5/2016 1/0/1900 4/7/2016 N N N 1,864           7,299                 312,394                312,394      - N - N/A 004-Butte County

216 CAPITAL Base N 74005920 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5522568 215_1.79_Pipe_Replacement L-215_MP 1.79_PIPE_REPLACEMENT 06/06/2016 - - - N N N 3,493           3,493                 1,362,791             1,362,791   - N - N/A 050-Stanislaus County

217 CAPITAL Base N 31262048 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5523439 L-138 MP 16.19-16.88 - Anode Replace L-138 MP 16.19-16.88 - ANODE REPLACE 08/11/2016 6/13/2017 1/0/1900 7/17/2017 N N Y 314,397      469,599             485,822                497,822      - Y - N/A 010-Fresno County

218 CAPITAL Base N 31276106 75 GT Pipeline Reliability 75K Water and Levee Crossings 5523740 Equipment for Bathymetric Survey EQUIPMENT FOR BATHYMETRIC SURVEY 08/11/2017 - - - N N N 2,775           584,823             584,823                584,823      - N/A - N/A 099-Multiple Counties

219 CAPITAL Base N 31273289 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5523979 L-101(N)MP11.85-32.57Casing Remediation L-101(N)MP11.85-32.57CASING REMEDIATION 09/27/2016 1/17/2017 1/0/1900 6/12/2017 N N N (401,959)     943,197             949,246                949,246      - Y - N/A 043-Santa Clara County

220 CAPITAL Base N 74008981 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5524107 R-309B L-107 MP32.37-33.55 LAND R-309B L-107 MP32.37-33.55 LAND 04/03/2014 - - - N N N -               304                    2,159,581             2,159,581   - Y - N/A 001-Alameda County

221 CAPITAL Base N 31285170 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5524559 EC15-107 Casing EC15-107 CAPITAL 11/22/2016 6/8/2015 1/0/1900 9/30/2015 N N N 649              30,842               858,652                858,652      - Y - N/A 001-Alameda County

222 CAPITAL Base N 31285171 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5524560 EC15-400-2 Casing EC15-400-2 DIGS CAPITAL 11/22/2016 8/31/2015 1/0/1900 12/15/2015 N N N 1,150           83,865               2,344,481             2,344,481   - Y - N/A 007-Contra Costa County

223 CAPITAL Base N 30940456 75 GT Pipeline Reliability 75N Hydrostatic Testing 5524624 DFM-1816-05 T-174-12 CAP MP. 0.00-0.80 DFM-1816-05 T-174-12 CAP MP. 0.00-0.80 07/31/2012 - - - N N N -               3,639                 339,764                339,764      - N/A - N/A 044-Santa Cruz County

224 CAPITAL Base N 31287909 76 GT Station Reliability 76N Routine Spend C&P Capital 5524683 Seal Asphalt Hinkley Comp - CAP 7002895 SEAL ASPHALT HINKLEY COMP - CAP 7002895 12/16/2016 - - - N N N -               (12,250)              607,868                607,868      - N/A - N/A 036-San Bernardino County

225 CAPITAL Base N 30928886 75 GT Pipeline Reliability 75Q Pipe Replacement (IM) 5524857 Pipe Replacement (IM) GCUST5779 MP 0.00 TO 0.02 (REPLACEMENT) 06/01/2012 - - - N N N 3,732           15,308               506,868                506,868      - Y - N/A 043-Santa Clara County

226 CAPITAL Base N 31290742 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5524867 L-118A Mp 28.59 Grd 1 Lk_Install PCF L-118A MP 28.59 GRD 1 LK INSTALL PCF 12/16/2016 12/19/2016 1/0/1900 12/21/2016 N N N 3,786           23,730               288,953                288,953      - N - N/A 020-Madera County

227 CAPITAL Base Y 31294952 75 GT Pipeline Reliability 75D Valve Program 5525079 DFM 3015-01 Mp 0.93 Grd 1 Lk V-A85 DFM 3015-01 MP 0.93 GRD 1 LK V-A85 01/08/2017 1/9/2017 - 1/9/2017 N N N 28,729         376,608             376,608                376,608      - Y - N/A 007-Contra Costa County

228 CAPITAL Base N 31309366 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5525639 Line 21E_MP130_Reroute LINE 21E MP130 REROUTE 03/01/2017 2/28/2017 3/13/2017 3/13/2017 N N N 258,517      1,386,606          1,386,606             1,426,590   - Y - N/A 023-Mendocino County

229 CAPITAL Base N 31312486 75 GT Pipeline Reliability 75P ILI Capital Repair (Non-BA) 5525782 RT-889 L-21E MP 78.78 Cut-Out (ID-47-30) RT-889 L-21E MP 78.78 CUT-OUT (ID-47-30) 01/11/2017 6/28/2017 7/16/2017 7/21/2017 N N Y 576,699      682,850             682,850                707,850      - Y - N/A 049-Sonoma County

230 CAPITAL Base N 74011131 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5525812 Line 002 MP 44.6 New DWA and Rectifier LINE 002 MP 44.6 NEW DWA AND RECTIFIER 03/21/2017 8/7/2017 1/0/1900 10/11/2017 Y N Y 252,028      273,146             273,146                281,146      - N - N/A 010-Fresno County

231 CAPITAL Base N 74011602 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5525912 2017 Trans RMU install-San Joaquin 2017 TRANS RMU INSTALL-SAN JOAQUIN 04/05/2017 - - - N N N 427,016      427,185             427,185                427,185      - UnkNwn - N/A 039-San Joaquin County

232 CAPITAL Base N 74011585 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5525918 2017 Trans RMU install-Solano 2017 TRANS RMU INSTALL-SOLANO 04/04/2017 - - - N N N 418,440      515,723             515,723                515,723      - UnkNwn - N/A 048-Solano County

233 CAPITAL Base N 31318283 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5525962 DFM 0617-06 MP 11.77 Emergency Cut-out DFM 0617-06 MP 11.77 EMERGENCY CUT-OUT 04/07/2017 2/27/2017 1/0/1900 3/2/2017 N N N 270,135      537,473             537,473                537,473      - N - N/A 034-Sacramento County

234 CAPITAL Base N 31321689 75 GT Pipeline Reliability 75D Valve Program 5526110 197C_MP23.02_Gr2_Valve Leak 197C MP23.02 GR2  VALVE LEAK 04/27/2017 12/5/2016 1/0/1900 4/6/2017 N N N 441,865      441,942             441,942                441,942      - Y - N/A 003-Amador County

235 CAPITAL Base N 31321680 75 GT Pipeline Reliability 75D Valve Program 5526126 1815-02 MP 14.65 V-2 GRD 1 LEAK 1815-02 MP 14.65 V-2 GRD 1 LEAK 04/24/2017 5/15/2017 5/23/2017 5/25/2017 N N N 63,417         576,830             576,830                585,023      - N - N/A 027-Monterey County

236 CAPITAL Base N 74012946 75 GT Pipeline Reliability 75P ILI Capital Repair (Non-BA) 5526741 RT-845 L-21E MP 91.65 CUT OUT RT-845 L-21E MP 91.65 CUT OUT 07/13/2016 7/24/2017 8/18/2017 8/29/2017 Y N Y 329,711      331,267             331,267                378,852      - Y - N/A 023-Mendocino County

237 CAPITAL Base N 74013468 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5527099 MORRO BAY PRIMARY & MM REMOVAL - Phase 1 MORRO BAY PRIMARY & MM REMOVAL - PHASE 1 01/29/2016 11/27/2017 12/14/2017 3/1/2018 Y Y N 1,016,381   1,016,381          1,016,381             1,253,551   - Y - N/A 040-San Luis Obispo County

238 CAPITAL Base N 74013469 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5527100 MORRO BAY PRIMARY & MM REMOVAL - Phase 2 MORRO BAY PRIMARY & MM REMOVAL - PHASE 2 07/10/2017 - - - N N N 265,968      265,968             265,968                3,465,168   - Y - N/A 040-San Luis Obispo County

239 CAPITAL Base N 74013882 75 GT Pipeline Reliability 75P ILI Capital Repair (Non-BA) 5527285 I-391B L-057A NT ILI CAPITAL I-391 L-057A NT ILI CAPITAL - - - - N N N 954,139      954,139             954,139                1,062,190   - Y - N/A 007-Contra Costa County

240 CAPITAL Base N 31339894 75 GT Pipeline Reliability 75I Valve Automation 5527290 - - - - N N N 255,201      255,201             255,201                255,201      - Y - N/A 021-Marin County

241 CAPITAL Base N 74014784 75 GT Pipeline Reliability 75D Valve Program 5527700 L300B MP192.31 Bridle replc (G1 Leak) L300B MP192.31 BRIDLE REPLC (G1 LEAK) 09/11/2017 1/8/2018 3/9/2018 3/15/2018 N N N 255,226      255,226             255,226                1,502,111   - N - N/A 036-San Bernardino County

242 CAPITAL Base N 74015653 76 GT Station Reliability 76G Station Reliability 5528136 OPP Enhancement M&L OPP (OVER PRES PROT)ENCHANCEMENT - M&L 10/25/2017 - - - N N N 413,113      413,113             413,113                413,113      - N/A - N/A 099-Multiple Counties

243 CAPITAL Base Y 74000718 76 GT Station Reliability 76X Compressor Replacements 5722950 30603707-Burney K-2, Gas Turbine Replace BURNEY K2, GAS TURBINE REPLACEMENT 08/28/2012 3/6/2017 12/20/2017 9/26/2018 N Y N 4,601,574   23,075,218        47,788,409           65,104,305 - N/A - N/A 045-Shasta County

244 CAPITAL Base Y 30604053 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5722957 7055443-Replace Valtek Recycle Valves GT  INDIAN SPRINGS STATION UPGRADE 11/03/2011 8/18/2014 9/12/2014 11/7/2014 N N N (290,935)     (286,429)           2,949,547             3,019,337   - N/A - N/A 045-Shasta County

245 CAPITAL Base N 30603879 73 GT Pipeline Capacity 73A Capacity for Load Growth 5722997 30603879-Inst L108/401 Crosstie, Vernali INST L108/401 CROSSTIE, VERNALIS TAP 04/29/2008 1/0/1900 6/13/2011 - N N N 5,434           20,496               4,212,564             4,236,564   - Y - N/A 039-San Joaquin County

246 CAPITAL Base Y 30604060 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5725828 30604060-Los Medanos Rework Well 4b LOS MEDANOS REWORK WELL 4B 10/24/2007 - - - N N N -               632                    1,304,193             1,304,193   - N/A - N/A 007-Contra Costa County

247 CAPITAL Base Y 30604061 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5725829 30604061-Mcd Island Rework Well Tc 1n (2 GT MCD ISLAND REWORK WELL TC 1N (2013) 01/28/2013 1/0/1900 1/9/2014 - N N N 1,519           76                      1,959,749             1,959,749   - Y - N/A 007-Contra Costa County

248 CAPITAL Base Y 30604096 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5725855 30604096-Mcd Island Rework Well Tc 2n (2 MCD ISLAND REWORK WELL TC 2N (2013) 02/21/2013 1/0/1900 1/9/2014 - N N N -               770                    1,570,304             1,570,304   - N/A - N/A 039-San Joaquin County

249 CAPITAL Base Y 30604188 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5726804 30604188-L-132 Mp 42.95-43.63 Replace - L-132 MP 42.95-43.63 REPLACE - SOUTH SF 01/17/2008 - - - N N N 3,643           25,961               20,470,267           20,470,267 - Y - N/A 041-San Mateo County

250 CAPITAL Base Y 31068339 76 GT Station Reliability 76N Routine Spend C&P Capital 5727139 HINKLEY UPGRADE K1 & K4 TURBOCHARGERS HINKLEY UPGRADE K1 & K4 TURBOCHARGERS 04/10/2014 4/6/2015 6/6/2015 8/21/2015 N N N 135              1,736                 663,503                725,845      - N - N/A 036-San Bernardino County

251 CAPITAL Base Y 30604310 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5729480 30604310-L-108 Repl 3.09mi Mp 40.27-43.5 R-009 108 MP 40.27-43.46 REPLACE 11/14/2011 9/3/2015 11/20/2015 12/19/2015 N N N 12,221         24,184               17,793,606           17,627,106 - N/A - N/A 034-Sacramento County

252 CAPITAL Base Y 30603775 76 GT Station Reliability 76R Compressor Unit Control Repl 5731521 30606068-Topock - Replace K-unit Control TOPOCK REPLACE K-UNIT CONTROL PANELS 02/13/2012 9/1/2013 5/13/2014 5/16/2014 N N N -               2,932                 5,987,718             5,987,718   - N/A 2011 N 036-San Bernardino County

253 CAPITAL Base N 74001459 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5732652 30629215-L131 M27.02-28.00 REPLACE 5100 R-707 L131 M27.02-28.00 REPLACE 5100 FT 12/09/2015 4/23/2018 9/13/2018 10/5/2018 N N N 73,704         253,274             508,713                12,369,502 - N - N/A 001-Alameda County

254 CAPITAL Base Y 30677708 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5733834 30677708-L-107m13.08-15.70retire13835'-2 L-107M13.08-15.70RETIRE13835'-24' TOP100 01/05/2010 6/22/2017 1/0/1900 10/13/2017 N N Y 2,901,428   3,257,865          3,800,233             3,800,233   - Y - N/A 001-Alameda County

255 CAPITAL Base N 30682529 73 GT Pipeline Capacity 73A Capacity for Load Growth 5734145 P.02137-L-406 Expansion Project L-406 CAPAY STATION 01/07/2009 - - - N N N -               1,835                 392,444                398,444      - N - N/A 034-Sacramento County
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256 CAPITAL Base N 1013920 76 GT Station Reliability 76# Not assigned 5734839 Spoil Disposal - MWC 76 - - - - N N N 981,424      981,424             981,424                981,424      - N/A - N/A 099-Multiple Counties

257 CAPITAL Base Y 30712214 75 GT Pipeline Reliability 75H Pipe Replacement Class Loctn 5735297 30712214-L-107 Livermore Junction Instal L-107 LIVERMORE JUNCTION INSTALL MONITOR 05/19/2009 - - - N N N -               (815)                   377,485                377,485      - N/A - N/A 039-San Joaquin County

258 CAPITAL Base Y 31184767 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5735330 P.04291-L-108 Repl 2.21MI MP 38.17-39.00 L-108 PH2 1.11MI MP 39.01-40.27 REPLACE 10/21/2015 10/3/2016 11/10/2016 11/23/2016 N N N 24,528         135,497             4,594,643             4,624,643   - N - N 039-San Joaquin County

259 CAPITAL Base N 30712875 76 GT Station Reliability 76N Routine Spend C&P Capital 5735334 Mcd Is Wss Rebuild MCD IS WSS  REBUILD 10/22/2010 1/0/1900 12/1/2013 - N N N 3,124           181,442             49,665,165           49,665,165 - N - N/A 039-San Joaquin County

260 CAPITAL Base Y 30716298 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5735705 30716298-L-107mp18.68-22.30retire19115'- L-107MP18.68-22.30RETIRE19115'-24"TOP100 11/17/2011 6/22/2017 1/0/1900 10/13/2017 N N Y 2,423,922   2,732,566          3,218,106             3,218,106   - N - N/A 001-Alameda County

261 CAPITAL Base Y 30716299 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5735706 30716299-L-107m22.34-26.01retire 11195' L-107M22.34-26.01RETIRE 11195' 24"TOP100 12/05/2011 6/22/2017 9/30/2017 10/13/2017 N N Y 1,003,689   1,354,399          1,843,099             1,843,099   - Y - N/A 043-Santa Clara County

262 CAPITAL Base Y 30726310 76 GT Station Reliability 76N Routine Spend C&P Capital 5736361 30726310-Los Medanos - Facility Automati LOS MEDANOS - FACILITY AUTOMATION 08/10/2009 1/0/1900 10/29/2010 1/0/1900 N N N 536              37,587               1,293,466             1,293,466   - N/A - N 007-Contra Costa County

263 CAPITAL Base Y 30763087 76 GT Station Reliability 764 Perform Complex Station Rblds 5738378 30763087-L-132 Mp46.59 Rebuild Martin St GT L-132 MP46.59 REBUILD MARTIN STATION 02/22/2010 8/13/2012 2/27/2013 4/23/2013 N N N 6,946           14,083               9,184,969             9,208,019   - Y - N/A 041-San Mateo County

264 CAPITAL Base Y 30625058 76 GT Station Reliability 76Z Physical Security - Capital 5739460 Topock Station Upgrds TOPOCK SECURITY SYSTEM INSTALLATION 11/20/2008 11/17/2014 5/28/2015 10/9/2015 N N N -               (1,655)                2,532,081             2,532,081   - N - N/A 036-San Bernardino County

265 CAPITAL Base Y 30804863 76 GT Station Reliability 76N Routine Spend C&P Capital 5740902 30804863-HINKLEY - INSTALL JW SURGE TANK HINKLEY - INSTALL JW SURGE TANKS & PUMPS 09/23/2010 9/28/2015 9/15/2016 12/21/2016 N N N 343,599      1,033,128          21,830,400           21,986,076 - N - N/A 036-San Bernardino County

266 CAPITAL Base Y 30804866 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5740904 30804866-CREED- CONTROLS & METERING UPGR CREED- CONTROLS & METERING UPGRADE 09/23/2010 5/8/2012 12/26/2012 12/30/2013 N N N 1,210           467                    7,122,048             7,122,048   - N - N/A 048-Solano County

267 CAPITAL Base Y 30750581 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5741099 30750581-Hershey Junction Plc & Reg Repl HERSHEY JUNCTION PLC & REG REPLACEMENT 12/28/2009 - - - N N N 1,462           3,748                 3,868,656             3,868,656   - N - N/A 057-Yolo County

268 CAPITAL Base N 30787955 76 GT Station Reliability 76N Routine Spend C&P Capital 5741100 30787955-Mcdi Mcs Upgrade Switchgear Rel MCDI MCS UPGRADE SWITCHGEAR RELAYING 07/15/2010 - - - N N N -               67                      746,264                746,264      - N - N/A 039-San Joaquin County

269 CAPITAL Base Y 30796277 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5741918 30796277-L-108 Mp 63.5 Inst 24   Mlv L-108 MP 63.5 INST 24" MLV 08/11/2010 - - - N N N 4,404           5,468                 3,330,791             3,330,791   - N/A - N 034-Sacramento County

270 CAPITAL Base Y 30837609 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5741918 30796277-L-108 Mp 63.5 Inst 24   Mlv R-678 GCUST6984 MP0.00 ABANDON POTRERO P 02/23/2011 8/14/2017 9/27/2017 9/26/2017 Y N Y 243,542      298,360             415,347                475,347      - Y - N/A 038-San Francisco County

271 CAPITAL Base Y 30677906 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5742284 30677906-System-wide Datel Replacement SYSTEM-WIDE DATEL REPLACEMENT 01/21/2011 3/4/2014 6/12/2015 6/19/2015 N N N (850)            4,692                 1,042,587             1,042,587   - N/A - N/A 099-Multiple Counties

272 CAPITAL Base Y 30676555 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5743040 30676555-L-105N MP-22.86 INSTALL ENRICO L-105N MP-22.86 INSTALL ENRICO STATION 02/01/2010 1/0/1900 10/4/2012 1/0/1900 N N N -               68                      2,700,609             2,700,609   - N/A - N/A 001-Alameda County

273 CAPITAL Base Y 30859798 76 GT Station Reliability 764 Perform Complex Station Rblds 5744023 30859798-L-109 Mp43.47 Rebuild Sullivan L-109 MP43.47 REBUILD SULLIVAN STATION 06/29/2011 9/19/2012 4/6/2013 5/3/2012 N N N 11,819         20,845               5,843,950             5,892,740   - N/A - N 041-San Mateo County

274 CAPITAL Base Y 30856313 76 GT Station Reliability 76N Routine Spend C&P Capital 5744061 30856313-TOPOCK INSTALL SUCTION SEPARATI TOPOCK INSTALL SUCTION SEPARATION 06/08/2011 6/3/2013 11/10/2013 1/17/2014 N N N -               5,539                 13,497,243           13,497,243 - Y - N/A 036-San Bernardino County

275 CAPITAL Base N 30863006 2J GT&D Impl Regulatory Change   2J1 CPUC 5744121 30862879-CLASS LOC L401-MP 378.49-REPLAC CLASS LOC L300A-MP 181.79-182.12 08/01/2011 - - - N N N 1,770           1,770                 2,934,351             2,934,351   - Y - Y 036-San Bernardino County

276 CAPITAL Base Y 30869841 2J GT&D Impl Regulatory Change   2J1 CPUC 5744678 30882997-L300a-mp 248.40-replace-seg-222 CLASS LOC PIPE REPLACEMENT - GENERAL 09/18/2011 - - - N N N 19,160         37,755               512,025                512,025      - N/A - Y 007-Contra Costa County

277 CAPITAL Base Y 30878687 76 GT Station Reliability 764 Perform Complex Station Rblds 5745002 Sheridan Rd Rebuild Station-econ Stim SHERIDAN RD  REBUILD STATION-ECON STIM 09/19/2011 1/25/2016 7/14/2016 7/14/2016 N N N 50,841         98,504               12,912,291           12,917,291 - N/A - N 043-Santa Clara County

278 CAPITAL Base Y 30895616 76 GT Station Reliability 76Z Physical Security - Capital 5746384 Panoche Security Upgrd PANOCHE SECURITY UPGRADE 01/04/2012 10/19/2015 5/17/2016 6/14/2016 N N N 9,718           (38,832)              4,364,538             4,364,538   - N - N/A 010-Fresno County

279 CAPITAL Base Y 30895703 76 GT Station Reliability 764 Perform Complex Station Rblds 5746478 Hermann Sta- Automate Bypass HERMANN STA- AUTOMATE BYPASS 12/22/2011 8/28/2014 11/4/2015 2/5/2016 N N N 14,302         32,885               18,398,979           18,398,979 - N/A - N/A 048-Solano County

280 CAPITAL Base N 30888835 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5746604 30888835-SAN PABLO STATION UPGRADE BALIP SAN PABLO STATION UPGRADE BALIP 11/08/2011 9/23/2013 11/6/2013 2/14/2014 N N N 44                5,064                 2,139,498             2,139,498   - N/A - N/A 007-Contra Costa County

281 CAPITAL Base N 30841104 76 GT Station Reliability 76O Inst Active Fire Supressn Sys 5746616 30841104-Delevan Install Fire Suppressio DELEVAN INSTALL FIRE SUPPRESSION SYSTEM 01/19/2012 12/16/2013 4/25/2014 7/28/2014 N N N -               1,382                 2,497,852             2,497,852   - N - N/A 006-Colusa County

282 CAPITAL Base Y 30901002 76 GT Station Reliability 76N Routine Spend C&P Capital 5746638 Delevan Mlvs Inst Opp L400 DELEVAN MLVS  INSTALL OPP 01/17/2012 8/31/2015 7/6/2016 1/23/2017 N N N 66,766         432,361             12,589,116           12,638,934 - N/A - N 006-Colusa County

283 CAPITAL Base N 30840649 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5748185 30840649-SACRAMENTO DIV. REMOTE P/S MONI SACRAMENTO DIV. REMOTE P/S MONITORS 04/26/2011 - - - N N N 9,548           10,538               922,485                922,485      - N/A - N/A 034-Sacramento County

284 CAPITAL Base Y 30841066 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5748186 30841066-Bakersfield Tap-replace Separto BAKERSFIELD TAP-REPLACE SEPARTOR-METER 06/14/2011 5/23/2016 8/30/2016 11/15/2016 N N N 103,666      173,445             4,766,968             4,766,968   - N - N/A 015-Kern County

285 CAPITAL Base Y 30841108 76 GT Station Reliability 76N Routine Spend C&P Capital 5748187 30841108-MCD IS TCS - REPLACE MCC MCD IS  TCS - REPLACE MCC 03/11/2013 6/22/2018 10/12/2018 12/3/2019 N N N 1,108,836   1,117,188          1,792,062             14,919,815 - N - N/A 006-Colusa County

286 CAPITAL Base Y 30868287 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5748188 30868287-Milpitas Controls Upgrade MILPITAS CONTROLS UPGRADE 08/11/2011 3/17/2014 6/12/2014 2/11/2015 N N N -               2,547                 3,097,613             3,097,613   - Y - N/A 043-Santa Clara County

287 CAPITAL Base Y 30883172 75 GT Pipeline Reliability 75D Valve Program 5748189 30883172-L-400, Mp 269.48 Replace Mlv 400 MP 269.48 REPLACE MLV 01/17/2012 - - - N N N 884              2,501                 3,336,107             3,336,107   - N - N/A 048-Solano County

288 CAPITAL Base Y 30903548 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5748194 30903548-Hollister-replace Monitor Actua GT HOLLISTER-REPLACE MONITOR ACTUATORS 02/01/2012 9/8/2014 10/28/2014 1/28/2015 N N N -               16,647               1,680,844             1,680,844   - Y - N/A 035-San Benito County

289 CAPITAL Base Y 30903739 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5748196 30903739-Irvington-replace Actuators On IRVINGTON-REPLACE ACTUATORS ON MONITORS 02/02/2012 4/22/2015 8/11/2015 3/8/2016 N N N -               11,307               3,469,799             3,469,799   - Y - N/A 001-Alameda County

290 CAPITAL Base Y 30879385 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5748699 30879385-L-197a, Mp 39.57-39.97 Pipe Rep L-197A, MP 39.57-39.97 PIPE REPL 09/27/2011 - - - N N N -               435                    1,460,047             1,460,047   - Y - N/A 039-San Joaquin County

291 CAPITAL Base Y 30919862 75 GT Pipeline Reliability 75D Valve Program 5748939 30919862-L-108 MP 38.17 MLV AND BRIDLE S L-108 MP 38.17 MLV AND BRIDLE SET 04/20/2012 - - - N N N 23                410                    1,526,593             1,526,593   - N - N/A 039-San Joaquin County

292 CAPITAL Base N 30935057 73 GT Pipeline Capacity 73B Capacity Betterment 5748941 P.04062-DFM-7221-10 REPL 4.05MI MP 12.07 R-003 DFM-7221-10 4.65MI MP 12.07-16.13 07/02/2012 - - - N N N 1,671           2,694                 5,887,940             5,887,940   - N - N 050-Stanislaus County

293 CAPITAL Base Y 30903157 76 GT Station Reliability 76N Routine Spend C&P Capital 5749345 MCD IS TCS-REBUILD WASTE WATER SYSTEM MCD IS TCS - REBUILD WASTE WATER SYSTEM 02/02/2012 8/16/2017 11/13/2017 12/15/2017 Y N Y 4,142,590   4,241,006          5,189,210             5,330,383   - Y - N/A 039-San Joaquin County

294 CAPITAL Base Y 30948132 75 GT Pipeline Reliability 75H Pipe Replacement Class Loctn 5749661 30948132-L-401 M325.00 RPLC 4 MILES 36-I R-496 L-401 MP 323.26-325.42 REPLACE 36" 09/11/2012 10/7/2015 2/12/2016 3/11/2016 N N N 14,535         24,427               12,090,302           12,090,302 - N - N 039-San Joaquin County

295 CAPITAL Base Y 30948014 76 GT Station Reliability 76N Routine Spend C&P Capital 5749714 30948014-TOPOCK REPLACE AIR COMPRESSORS TOPOCK REPLACE AIR COMPRESSORS & DRYERS 09/14/2012 4/2/2018 8/10/2018 10/24/2018 N N N 1,185,148   2,406,810          5,787,821             12,728,803 - N - N/A 036-San Bernardino County

296 CAPITAL Base Y 30952256 76 GT Station Reliability 76N Routine Spend C&P Capital 5749885 HINKLEY Inst SUCTION SEPARATION HINKLEY INSTALL SUCTION SEPARATION 10/03/2012 4/1/2019 9/20/2019 12/12/2019 N N N 6,914           38,286               1,003,671             11,313,376 - N - N/A 036-San Bernardino County

297 CAPITAL Base Y 30952266 76 GT Station Reliability 76N Routine Spend C&P Capital 5749887 30952266-HINKLEY STATION REPLACE GENIUS HINKLEY STATION REPLACE GENIUS BLOCKS 10/03/2012 3/14/2014 10/17/2014 10/17/2014 N N N 135              808                    517,713                580,311      - N - N/A 036-San Bernardino County

298 CAPITAL Base Y 74001625 75 GT Pipeline Reliability 75H Pipe Replacement Class Loctn 5749941 30948138-L-401 M327.53 RPLC 4800-FT 36-I R-705 L- 401 0.9MI MP327.53-328.44 RPLC 12/10/2015 6/26/2017 9/1/2017 10/25/2017 N N Y 8,666,204   10,371,945        10,638,091           10,990,217 - N/A - N 039-San Joaquin County

299 CAPITAL Base N 30955245 73 GT Pipeline Capacity 73B Capacity Betterment 5750001 P.04386-L-123 REPL 8.60MI MP 0.00-11.03 L-123 REPL 0.01MI MP 0.00-9.74 + BTRMNT 10/19/2012 - - - N N N 3,447           4,103                 2,153,400             2,165,855   - N - N/A 031-Placer County

300 CAPITAL Base Y 30955643 76 GT Station Reliability 76N Routine Spend C&P Capital 5750107 SANTA ROSA COMP STA Repl MCC SANTA ROSA COMP STA REPLACE MCC 10/20/2012 4/11/2016 11/30/2016 12/9/2016 N N N 165,771      621,299             7,051,194             7,148,158   - N/A - N 049-Sonoma County

301 CAPITAL Base Y 31176796 76 GT Station Reliability 76Z Physical Security - Capital 5750245 30903154-Helm Tap Station Upgrade HELM JUNCTION SECURITY UPGRADES 10/19/2015 10/12/2016 12/22/2016 1/26/2017 N N N (216,217)     27,358               2,399,606             2,449,606   - N - N 010-Fresno County

302 CAPITAL Base N 30815784 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5750300 30815784-1816-15 , Mp 1.61 Install Cp Mi 1816-15, MP 1.61 INSTALL CP MITIGATION 11/10/2010 - - - N N N -               1,705                 4,165,547             4,165,547   - N/A - N/A 044-Santa Cruz County

303 CAPITAL Base Y 30931793 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5750479 30931793-L -132 Ssf Mp 43.63 - Mlv Hills L-132 SSF MP 43.63-MLV HILLSIDE & HOLLY 06/18/2012 1/6/2015 4/28/2015 6/17/2015 N N N 10,469         61,126               6,120,951             6,170,951   - Y - N/A 041-San Mateo County

304 CAPITAL Base N 30966685 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5750482 P.04393-CASING REMEDIATION CAP CASING REMEDIATION L-401 MP 213.05 12/17/2012 1/0/1900 1/0/1900 1/0/1900 N N N -               2,499                 634,266                634,266      - N - N/A 011-Glenn County

305 CAPITAL Base Y 30660992 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5750641 30660992-Trona Tap V-180.11b Ledeen Actu TRONA TAP V-180.11B LEDEEN ACTUAT REPL 09/24/2008 3/13/2015 4/24/2015 4/24/2015 N N N 1,317           19,955               3,007,502             3,007,502   - N/A - N 036-San Bernardino County

306 CAPITAL Base Y 30941510 75 GT Pipeline Reliability 75T Exposed Pipe 5750643 30941510-L-300B MP 147.7 EOSION ON MOJAV R-408 L-300B 0.157MI MP 147.70-147.85 34 08/07/2012 6/11/2018 8/8/2018 9/13/2018 N N N 115,274      215,382             1,517,891             6,676,375   - N/A - N/A 036-San Bernardino County
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307 CAPITAL Base Y 30970180 76 GT Station Reliability 764 Perform Complex Station Rblds 5750645 30970180-DAVIS MTR & REG STATION REBUILD R-150 L-220 & DFM-0627-01 REBUILD DAVIS 01/02/2013 8/5/2013 2/5/2014 4/2/2014 N N N 2,380           12,503               2,194,809             2,195,809   - N/A - N/A 048-Solano County

308 CAPITAL Base N 30814693 75 GT Pipeline Reliability 75D Valve Program 5750755 30814693-L-118, V-81.68 RELOCATE VAULT L-118, V-81.68  RELOCATE VAULT LANDER AV 11/05/2010 - - - N N N 2,379           6,436                 633,870                633,870      - N - N/A 050-Stanislaus County

309 CAPITAL Base Y 30632740 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5750984 30632740-Pls4 Replace Relief Valve Syste PLS4 REPLACE RELIEF VALVE SYSTEM 10/20/2011 9/4/2014 12/5/2014 12/5/2014 N N N 1,281           25,696               2,780,452             2,780,452   - Y - N/A 015-Kern County

310 CAPITAL Base N 30676057 73 GT Pipeline Capacity 73A Capacity for Load Growth 5751319 30676057 - 0643-01 MP 0 -0.8 CAPACITY - 0643-01 MP 0 -0.8 CAPACITY - ARBUCKLE 05/23/2012 8/22/2013 5/2/2014 5/15/2014 N N N 468              4,846                 858,142                858,142      - N/A - N/A 006-Colusa County

311 CAPITAL Base Y 30676544 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5751323 30676544 - PLS-3, REPLACE INSERTION TURB PLS-3, REPLACE INSERTION TURBINE METERS 01/27/2011 - - - N N N -               (1,157)                332,275                332,275      - N/A - N/A 036-San Bernardino County

312 CAPITAL Base Y 30726195 76 GT Station Reliability 76N Routine Spend C&P Capital 5751343 30726195 - HINKLEY K10 REPLACE ACTUATORS HINKLEY K10 REPLACE ACTUATORS 03/09/2010 1/0/1900 4/2/2013 1/0/1900 N N N 1,944           5,619                 578,553                578,553      - N - N/A 036-San Bernardino County

313 CAPITAL Base N 74004042 75 GT Pipeline Reliability 75T Exposed Pipe 5751347 30732341 - LINE 137C MP 0.26 REPLACE RIV R-519 L-137C 0.02MI MP 0.26 REPLACE RYAN 10/09/2014 8/17/2020 9/30/2020 11/5/2020 N N N 372,150      598,566             1,076,922             3,491,155   - Y - N 012-Humboldt County

314 CAPITAL Base Y 30765962 84 GT Gas Gathering System Manage 84C GG- Reliability/Safety 5751375 30765962-302-040 MP 0.00 REPLACE 2500 L302-040 MP 0.00 REPLACE 2500' 03/22/2010 7/10/2021 11/29/2021 12/30/2021 N N N 8,047           16,362               256,182                1,456,182   - N - N 006-Colusa County

315 CAPITAL Base N 30810439 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5751409 P.02192-L-402 CASING ETS/VENT INSTALLATI L-402 CASING ETS/VENT INSTALLATION 10/19/2010 1/0/1900 1/0/1900 1/0/1900 N N N 1,087           2,454                 519,938                519,938      - Y - N/A 045-Shasta County

316 CAPITAL Base Y 74005083 75 GT Pipeline Reliability 75T Exposed Pipe 5751413 30815786 - L-300B, MP 500.46, DIVERT WAT R-826 L-300B MP 500.46 EXPOSED PIPE PENI 05/04/2016 8/21/2017 9/29/2017 10/13/2017 Y N Y 2,417,634   2,528,496          2,859,853             2,956,255   - N/A - N 043-Santa Clara County

317 CAPITAL Base N 30841027 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5751481 30841027 - TEST CASING KETTLEMAN TEST CASING KETTLEMAN 03/25/2011 - - - N N N -               (5,334)                269,335                269,335      - N/A - N/A 016-Kings County

318 CAPITAL Base N 30841062 73 GT Pipeline Capacity 73A Capacity for Load Growth 5751482 30841062 - DFM 1027-01 MP 8.19 OROVILLE R-490 1027-01 MP8.08-8.31 REPL 4IN W/6IN 02/10/2012 3/15/2017 5/10/2017 6/30/2017 N N N 436,466      2,882,175          3,298,639             3,394,639   - Y - N/A 004-Butte County

319 CAPITAL Base N 74013547 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5751483 30841063 - 1ST & 8TH STATION INSTALL FIL S-248 1ST & 8TH STREET STATION UPGRACONV 12/22/2014 2/27/2020 4/22/2020 5/21/2020 N N N 257,619      257,619             257,619                2,678,993   - Y - N/A 027-Monterey County

320 CAPITAL Base Y 30841070 73 GT Pipeline Capacity 73D LNG / CNG 5751488 30841070 - 0617-06 INST LNG INJ EL DORAD R-487 0617-06 INST LNG INJ EL DORADO HIL 03/14/2012 10/15/2015 10/30/2015 12/14/2015 N N N 1,485           2,686                 817,929                817,929      - N - N/A 058-Yuba County

321 CAPITAL Base N 30841074 73 GT Pipeline Capacity 73A Capacity for Load Growth 5751492 30841074 - DREG4093 WALERGA RD DFM UPRAT R-246 DREG4093 UPRATE WALERGA DFM 500 CA 01/19/2012 7/17/2013 10/7/2013 12/6/2013 N N N -               1,993                 3,062,215             3,062,215   - Y - N/A 034-Sacramento County

322 CAPITAL Base N 30841097 76 GT Station Reliability 76N Routine Spend C&P Capital 5751504 30841097 - HINKLEY CS INSTALL GAS COOLER HINKLEY CS INSTALL GAS COOLER DAVIT ARMS 02/21/2012 5/16/2016 5/20/2016 5/20/2016 N N N 807              5,382                 268,234                320,576      - N - N/A 036-San Bernardino County

323 CAPITAL Base Y 30841098 76 GT Station Reliability 76N Routine Spend C&P Capital 5751505 30841098 - HINKLEY - INSTALL OIL HEATER HINKLEY - INSTALL OIL HEATER K11 & K12 02/21/2012 4/3/2017 12/15/2017 12/22/2017 N N Y 416,537      1,514,591          2,453,089             2,611,093   - N/A 2015 N 006-Colusa County

324 CAPITAL Base Y 30859796 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5751539 30859796 - L-119A MP13.12-MP14.05 DEACTI L-119A MP13.12-MP14.05 DEACTIVATE 12-IN 06/27/2011 - - - N N N 2,223           536                    484,539                484,539      - N/A - N/A 034-Sacramento County

325 CAPITAL Base Y 30861963 76 GT Station Reliability 76O Inst Active Fire Supressn Sys 5751540 MCD IS- TCS REBUILD FIRE WATER SYSTEM MCDI TCS & WSS REBUILD FIRE WATER SYSTEM 07/11/2011 7/23/2018 11/15/2018 12/7/2020 N N N 230,669      405,525             1,260,337             2,857,153   - N/A - N/A 039-San Joaquin County

326 CAPITAL Base Y 30861966 75 GT Pipeline Reliability 75J Geo-Hazard Mitigations 5751541 30861966 - 021E MP 129.7 LAND SLIDE MITI 021E MP 129.7 LAND SLIDE MITIGATION 07/05/2011 - - - N N N 23                1,823                 595,113                595,113      - N - N/A 023-Mendocino County

327 CAPITAL Base Y 30869840 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5751547 30869840 - N SAC UNDRGRNDHOLDER DEACTIVA N SAC UNDRGRNDHOLDER DEACTIVATE 3BOTTLES 08/16/2011 - - - N N N -               583                    368,398                368,398      - N/A - N/A 034-Sacramento County

328 CAPITAL Base Y 30888570 76 GT Station Reliability 763 Perform Simple Station Rblds 5751570 30888570 - L-300A, MP 483.25 EMADO REPLA L-300A MP 483.25 EMADO STATION RETIREMNT 11/07/2011 12/12/2016 12/21/2016 12/21/2016 N N N 9,102           33,927               526,522                551,522      - Y - N/A 043-Santa Clara County

329 CAPITAL Base N 30888647 75 GT Pipeline Reliability 75D Valve Program 5751571 30888647 - L-119A MP 16.44 LEAK REPL 12I L-119A MP 16.44 LEAK REPL 12IN V-95 11/02/2011 - - - N N N 2,272           6,586                 696,544                696,544      - N/A - N/A 034-Sacramento County

330 CAPITAL Base Y 30889882 76 GT Station Reliability 763 Perform Simple Station Rblds 5751572 30889882 - VIERA REG STA REBUILD & RETIR VIERA REG STA REBUILD & RETIRE WILBUR DR 03/14/2012 11/8/2016 9/23/2016 12/28/2016 N N N 23,601         258,332             6,085,271             6,146,107   - Y - N/A 007-Contra Costa County

331 CAPITAL Base N 30896219 75 GT Pipeline Reliability 75A Cathodic Protection 5751590 30896219 - 1818-01 MP0 & 1816-50 MP1.05 1818-01 MP0 & 1816-50 MP1.05 2INSULATORS 12/29/2011 - - - N N N 5,437           9,453                 360,862                360,862      - Y - N/A 044-Santa Cruz County

332 CAPITAL Base Y 30903153 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5751608 30903153 - PLS7 MONITOR VALVES REPLACE A PLS7 MONITOR VALVES REPLACE ACTUATORS 02/01/2012 9/21/2015 12/2/2015 1/7/2016 N N N 41,525         42,433               3,324,785             3,329,785   - Y - N/A 043-Santa Clara County

333 CAPITAL Base Y 30903155 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5751609 30903155 - PANOCHE - INSTALL MONITOR V-1 PANOCHE - INSTALL MONITOR V-13 02/01/2012 10/6/2014 11/10/2014 11/10/2014 N N N -               344                    517,349                517,349      - N/A - N/A 010-Fresno County

334 CAPITAL Base Y 30903684 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5751613 OLD Rvr V5 REPLACMNT AND V4 CONTROLLR OLD RIVER  V5 REPLACMNT AND V4 CONTROLLR 02/01/2012 7/15/2015 1/0/1900 9/10/2015 N N N 165,707      214,179             1,139,573             1,593,919   - N - N/A 007-Contra Costa County

335 CAPITAL Base N 30903685 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5751614 30903685 - BRENTWOOD-REPLACE 2 BLOW-OFF BRENTWOOD-REPLACE 2" BLOW-OFF VALVES 02/01/2012 - - - N N N 11,243         22,155               300,460                300,460      - N/A - N/A 007-Contra Costa County

336 CAPITAL Base Y 30903726 76 GT Station Reliability 76F Emergency Shutdown upgrade 5751615 30903726 - HINKLEY - REPLACE FIRE DETECT HINKLEY - REPLACE FIRE DETECTION SYSTEMS 02/01/2012 6/23/2014 3/30/2016 3/1/2016 N N N 1,614           (12,572)              976,395                1,046,573   - N - N/A 036-San Bernardino County

337 CAPITAL Base N 30903734 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5751617 30903734 - MILPITAS REPLACE AUTO TRANSFE MILPITAS REPLACE AUTO TRANSFER SWITCH 02/02/2012 11/4/2013 1/10/2014 1/21/2014 N N N 28,173         28,173               848,463                878,563      - Y - N/A 043-Santa Clara County

338 CAPITAL Base Y 30904340 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5751622 30904340 - BRENTWOOD V-127 VALVE REPLACE BRENTWOOD V-127  VALVE REPLACEMENT 02/06/2012 5/9/2013 6/6/2013 6/8/2013 N N N -               (1,485)                598,882                615,605      - Y - N/A 039-San Joaquin County

339 CAPITAL Base Y 30905920 75 GT Pipeline Reliability 75D Valve Program 5751626 30905920 - L-197A MP 27.1 REPALCE MLV LO L-197A MP 27.1 REPALCE MLV LOT 02/15/2012 - - - N N N -               2,238                 613,021                613,021      - N - N/A 039-San Joaquin County

340 CAPITAL Base Y 30907360 84 GT Gas Gathering System Manage 84D Gas Gathering 5751629 30907360 - L318 RETIRE BLACK BUTTE PL AF L318  RETIRE BLACK BUTTE PL  AFTER SALE 02/23/2012 10/21/2013 1/0/1900 12/27/2013 N N N 3,224           6,907                 1,336,053             1,336,053   - N/A - N 011-Glenn County

341 CAPITAL Base Y 30909583 75 GT Pipeline Reliability 75T Exposed Pipe 5751639 30909583 - L-400 MP230.95 EXPOSED PIPE P R-407 L-400 0.023MI MP 230.95 RELOCATE 03/01/2012 8/7/2017 9/19/2017 10/13/2017 Y N Y 2,697,147   2,994,934          4,010,450             4,067,950   - N - N/A 057-Yolo County

342 CAPITAL Base N 74012789 76 GT Station Reliability 763 Perform Simple Station Rblds 5751641 30910203 - DREG5464 REBUILD PRI DRS MARI S-226 DREG5464 REBUILD PRI DRS MARIANI 07/29/2013 7/18/2022 9/12/2022 8/24/2022 N N N 61,751         273,141             273,141                511,538      - N/A - N/A 057-Yolo County

343 CAPITAL Base N 30910208 76 GT Station Reliability 76N Routine Spend C&P Capital 5751642 30910208 - TIONESTA - BENTLY NEVADA 3300 TIONESTA - BENTLY NEVADA 3300 SYST. REPL 09/27/2012 11/30/2015 12/2/2015 12/28/2015 N N N 2,016           9,475                 690,987                690,987      - N/A - N/A 025-Modoc County

344 CAPITAL Base Y 30918706 75 GT Pipeline Reliability 75D Valve Program 5751663 30918706 - L021F MP6.4 REMOVE V-1/T-01D L021F MP6.4 REMOVE V-1/T-01D 04/17/2012 - - - N N N 9,998           19,701               267,176                617,176      - N - N/A 021-Marin County

345 CAPITAL Base Y 30921685 75 GT Pipeline Reliability 75N Hydrostatic Testing 5751672 30921685 - DFDS3672_MP0.0000-0.3300..BOR DFDS3672_MP0.0000-0.3300..BORON REG PCF 05/01/2012 - - - N N N -               7,560                 355,185                355,185      - N/A - N/A 015-Kern County

346 CAPITAL Base Y 30927073 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5751693 30927073 - GCUST5767 REBUILD METER SET GCUST5767 REBUILD METER SET 05/21/2012 - - - N N N 3,476           14,135               539,639                539,639      - N/A - N/A 048-Solano County

347 CAPITAL Base Y 30928299 75 GT Pipeline Reliability 75D Valve Program 5751696 30928299 - L153 M-22.71 REPLACE MLV L153 M-22.71 REPLACE MLV 05/29/2012 - - - N N N -               1,077                 659,953                659,953      - Y - N/A 001-Alameda County

348 CAPITAL Base Y 30930681 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5751707 30930681 - 1502-01 MP1.84 - MP3.6 DEACTI 1502-01 MP1.84 - MP3.6 DEACTIVATION 06/11/2012 7/17/2013 10/3/2013 10/11/2013 N N N 3,639           22,070               836,865                836,865      - N/A - N 058-Yuba County

349 CAPITAL Base Y 30932717 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5751710 30932717 - 0405-01 MP 11.91-900 EXTENSIO GT R-387 DREG14523 MP 0 - 0.17 NEW 4" PI 06/22/2012 5/19/2014 6/17/2014 6/26/2014 N N N -               2,328                 1,776,183             1,776,183   - N/A - N 028-Napa County

350 CAPITAL Base Y 30933204 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5751713 30933204 - DFM 7228-09 MP 0.38-1.82 R-DR DFM 7228-09 MP 0.38-1.82 R-DRESSER COUPL 06/11/2012 - - - N N N -               2,413                 635,068                635,068      - N/A - N 050-Stanislaus County

351 CAPITAL Base Y 30939480 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5751728 30939480-Dfm 7228-16 Mp 2.16-5.83 Rem Co DFM 7228-16 MP 2.16-5.83 REM COUPLERS 07/25/2012 - - - N N N -               5,428                 668,439                668,439      - N/A - N/A 050-Stanislaus County

352 CAPITAL Base N 30941811 75 GT Pipeline Reliability 75M Shallow Pipe 5751737 30941811 - L-118A MP 78.57 REDUCED COVER L-118A MP 78.57 REDUCED COVER 08/07/2012 - - - N N N 1,385           1,457                 391,833                391,833      - N - N/A 050-Stanislaus County

353 CAPITAL Base Y 30948015 84 GT Gas Gathering System Manage 84D Gas Gathering 5751750 30948015 - L-168-1-1 RETIREMENT R-356 L-168-1-1 RETIREMENT 09/13/2012 6/1/2017 6/28/2017 6/28/2017 N N N 98,048         846,456             1,169,587             1,179,587   - N - N/A 034-Sacramento County

354 CAPITAL Base N 74012830 75 GT Pipeline Reliability 75M Shallow Pipe 5751753 30948584 - L-1816-01 MP17.83 POTHOLE/POS R-321 1816-01 0.05MI MP17.78-17.83CONV 06/10/2013 8/27/2018 10/15/2018 10/25/2018 N N N 281,521      502,904             502,904                4,638,067   - Y - N/A 044-Santa Cruz County

355 CAPITAL Base N 30957584 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5751781 30957584 - L-132B MP0.01 REMOVE 10 REG- L-132B MP0.01 REMOVE 10" REG-MON MARTIN 10/30/2012 - 2/3/2013 - N N N 1,581           1,581                 425,583                425,583      - Y - N/A 041-San Mateo County

356 CAPITAL Base Y 30959796 84 GT Gas Gathering System Manage 84C GG- Reliability/Safety 5751790 30959796 - SERPA - RETIRE PRODUCTION TAN SERPA - RETIRE PRODUCTION TANKS 11/14/2012 - - - N N N 4,827           10,901               440,859                440,859      - N - N/A 048-Solano County

357 CAPITAL Base Y 30961656 75 GT Pipeline Reliability 75D Valve Program 5751796 30961656 - L-400 MLV 16.26 36 VALVE REP L-400 MLV 16.26 36" VALVE REPLACEMENT 11/19/2012 10/7/2015 11/9/2015 12/4/2015 N N N 6,372           52,274               3,075,763             3,087,763   - N/A - N/A 025-Modoc County
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358 CAPITAL Base Y 30961721 75 GT Pipeline Reliability 75D Valve Program 5751797 30961721 - L-400 MLV 97.66 36 VALVE REP L-400 MLV 97.66 36" VALVE REPLACEMENT 11/19/2012 8/10/2017 10/26/2017 4/5/2018 Y Y N 2,283,603   2,509,896          2,520,507             2,551,702   - N - N/A 045-Shasta County

359 CAPITAL Base N 30962282 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5751805 30962282 - L302-095 MP 0.0 REPLACE REDUC GT RT-093 L302-095 MP 0.0 REPLACE REDUCE 11/27/2012 10/20/2014 11/4/2014 11/24/2014 N N N -               280                    387,438                387,438      - N/A - N/A 006-Colusa County

360 CAPITAL Base Y 30967167 76 GT Station Reliability 76N Routine Spend C&P Capital 5751819 30967167 - KETTLEMAN CAPACITOR BANK & PO KETTLEMAN CAPACITOR BANK & POWER QUALITY 12/20/2012 4/6/2015 4/29/2015 5/15/2015 N N N (1,289)         3,735                 537,911                537,911      - N - N/A 016-Kings County

361 CAPITAL Base Y 30967170 76 GT Station Reliability 76F Emergency Shutdown upgrade 5751820 30967170 - KETTLEMAN REPLACE GAS DETECTO KETTLEMAN REPLACE GAS DETECTORS 12/20/2012 2/17/2015 4/23/2015 5/15/2015 N N N -               3,659                 979,249                979,249      - N - N/A 016-Kings County

362 CAPITAL Base Y 30967171 76 GT Station Reliability 76F Emergency Shutdown upgrade 5751821 30967171 - HINKLEY REPLACE GAS DETECTORS HINKLEY REPLACE GAS DETECTORS 12/20/2012 5/11/2015 12/12/2015 2/4/2016 N N N 579              5,464                 2,297,673             2,358,168   - N - N 036-San Bernardino County

363 CAPITAL Base Y 30970181 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5751826 30970181 - L-116 MP 0.03-MP 3.86 DEACTIV R-159 L-116 MP 0.03-3.86 DEACTIVATE 8" 05/15/2012 11/14/2013 12/18/2013 7/3/2014 N N N 1,524           5,091                 1,931,591             1,932,591   - N - N/A 034-Sacramento County

364 CAPITAL Base N 30970383 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5751828 30970383 - L302-096 MP 0.45 REPLACE REDU GT RT-094 L302-096 MP 0.45 REPLACE REDUC 01/10/2013 10/20/2014 11/4/2014 11/24/2014 N N N -               (167)                   301,996                301,996      - N/A - N/A 006-Colusa County

365 CAPITAL Base N 74004020 75 GT Pipeline Reliability 75K Water and Levee Crossings 5751832 30971977 - DFM 1615-01 MP7.16 REMOVE DEA R-469 DFM 1615-01 0.0076MI MP 7.16 REMOV 06/26/2014 6/10/2019 6/25/2019 8/27/2019 N N N 81,610         133,838             425,726                579,780      - N - N/A 039-San Joaquin County

366 CAPITAL Base N 30972542 73 GT Pipeline Capacity 73A Capacity for Load Growth 5751834 30972542 - 0806-01 N 1ST SAN JOSE CAP UP OCG R-273 DFM-0806-01 UPGRADE N 1ST SAN 01/22/2013 11/19/2013 1/7/2014 1/14/2014 N N N -               207                    1,781,563             1,781,563   - N/A - N/A 043-Santa Clara County

367 CAPITAL Base Y 30974250 75 GT Pipeline Reliability 75T Exposed Pipe 5751841 30974250 - DFM 1306-01 MP3.56 EROSION MI DFM 1306-01 MP3.56 HDD LEVERONI RD BRIDG 01/30/2013 8/22/2016 9/15/2016 10/17/2016 N N N 21,766         34,279               2,024,279             2,054,279   - N - N/A 049-Sonoma County

368 CAPITAL Base Y 30976114 75 GT Pipeline Reliability 75D Valve Program 5751849 30976114 - L172A MP32.03 REPAIR VALVES V L-174 MP 32.03 REMOVE V-C & REPLACE V-D 02/08/2013 11/9/2015 12/4/2015 12/10/2015 N N N 6,370           17,064               854,298                854,298      - N/A - N 006-Colusa County

369 CAPITAL Base Y 30976243 75 GT Pipeline Reliability 75D Valve Program 5751854 30976243 - L302-E REPLACE MLV 22.90 L-302E REPLACE MLV 22.90 03/21/2013 11/23/2015 12/10/2015 12/21/2015 N N N 2,902           4,007                 1,017,164             1,017,164   - N/A - N 051-Sutter County

370 CAPITAL Base N 30976854 75 GT Pipeline Reliability 75D Valve Program 5751860 30976854 - L-21E MP55.34 V4, V5 VALVE RE L-21E MP55.34 V4, V5 VALVE REPLACEMENT 02/11/2013 - - - N N N -               4,080                 795,715                795,715      - Y - N/A 049-Sonoma County

371 CAPITAL Base Y 30976857 76 GT Station Reliability 76N Routine Spend C&P Capital 5751861 30976857-TIONESTA REPLACE GAS DETECTORS TIONESTA REPLACE GAS DETECTORS 02/12/2013 9/8/2014 10/22/2014 10/31/2014 N N N -               3,276                 694,197                694,197      - N/A - N 025-Modoc County

372 CAPITAL Base Y 30976991 76 GT Station Reliability 76G Station Reliability 5751864 FELL REG STATION OPP InstATION FELL REG STATION OPP INSTALLATION 02/12/2013 11/17/2014 7/29/2015 11/2/2015 N N N 16,786         55,686               5,553,537             5,553,537   - N - N/A 004-Butte County

373 CAPITAL Base Y 30977253 76 GT Station Reliability 76N Routine Spend C&P Capital 5751866 30977253 - BETHANY L-401 OPP BETHANY  L-401 OPP 02/15/2013 3/1/2019 5/30/2019 6/19/2019 N N N 69,160         104,724             664,186                3,075,647   - N - N/A 039-San Joaquin County

374 CAPITAL Base Y 30978917 76 GT Station Reliability 76N Routine Spend C&P Capital 5751874 30978917 - HINKLEY INSTALL WATER WELLS & HINKLEY INSTALL WATER WELLS & WATER LINE 11/18/2013 5/19/2014 4/6/2015 7/23/2015 N N N 266              (20,622)              1,646,494             1,738,368   - N/A - N/A 036-San Bernardino County

375 CAPITAL Base N 30979794 76 GT Station Reliability 76N Routine Spend C&P Capital 5751881 P.04337-MCD IS WSS REBUILD GATE 2 MCD IS WSS REBUILD GATE 2 02/27/2013 5/1/2013 12/23/2013 1/25/2014 N N N 2,655           8,887                 14,603,625           14,603,625 - N - N 039-San Joaquin County

376 CAPITAL Base Y 30980857 76 GT Station Reliability 76F Emergency Shutdown upgrade 5751891 30980857 - TOPOCK - REPLACE GAS DETECTOR TOPOCK - REPLACE GAS DETECTORS 03/05/2013 6/26/2017 12/13/2017 3/21/2018 N Y N 1,752,979   2,858,901          4,369,764             4,669,764   - N - N/A 036-San Bernardino County

377 CAPITAL Base N 74012855 76 GT Station Reliability 763 Perform Simple Station Rblds 5751894 30981020 - BIXLER V4/4R VALVE AND ACTUAT S-307 BIXLER ROAD LIMITORQUE ACTUATOCONV 11/21/2014 7/14/2020 9/8/2020 8/20/2020 N N N 79,306         355,976             355,976                4,505,785   - N - N/A 039-San Joaquin County

378 CAPITAL Base N 74004055 75 GT Pipeline Reliability 75T Exposed Pipe 5751897 30981611 - L-314 MP 26.6 LOWER PIPELINE R-319 L-314 MP 26.6 LOWER PIPELINE (RT) 04/01/2016 6/24/2019 12/19/2019 1/21/2020 N N N 117,043      198,621             453,913                686,271      - N/A - N 036-San Bernardino County

379 CAPITAL Base Y 31006760 75 GT Pipeline Reliability 75K Water and Levee Crossings 5753101 L195A-3 MP0.17-0.32 RMV SAC RVR - R-610 L195A-3 MP0.17-0.32 RETIRE SAC RIV 07/03/2013 6/1/2017 6/6/2017 6/28/2017 N N N 86,486         747,802             973,276                1,021,546   - N/A 2015 N 034-Sacramento County

380 CAPITAL Base Y 31010124 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5753659 DRIP7975 REMOVE MP 0.00-0.01 DRIP7975 REMOVE MP 0.00-0.01 08/06/2013 - - - N N N -               1,281                 1,377,561             1,377,561   - Y - N/A 007-Contra Costa County

381 CAPITAL Base N 31100835 75 GT Pipeline Reliability 75I Valve Automation 5754441 VALVE AUTO-ADOBE V-253 L-021C/021A MP 31.84 ADOBE 02/16/2016 2/26/2018 7/26/2018 10/31/2018 N N N 558,115      1,009,812          1,123,267             11,098,391 - Y - N/A 049-Sonoma County

382 CAPITAL Base Y 31074591 75 GT Pipeline Reliability 75I Valve Automation 5754442 VALVE AUTO-ALVARADO CROSSOVER VALVE AUTO - ALVARADO CROSSOVER PH2 05/08/2014 7/13/2015 12/15/2015 12/18/2015 N N N 1,353           1,928                 2,575,564             2,575,564   - N/A - N 001-Alameda County

383 CAPITAL Base N 31074856 75 GT Pipeline Reliability 75I Valve Automation 5754443 VALVE AUTO-ANTELOPE V-212 L-123 MP 0.00 ANTELOPE 05/09/2014 3/12/2018 6/29/2018 6/28/2018 N N N 214,097      618,404             737,660                2,570,055   - N/A - N/A 034-Sacramento County

384 CAPITAL Base Y 31101198 75 GT Pipeline Reliability 75I Valve Automation 5754444 VALVE AUTO-BAKERSFIELD V-240 L-142N MP 14.05 BAKERSFIELD REG ST 11/19/2014 9/6/2016 12/20/2016 12/30/2016 N N N (45,869)       (19,207)              2,903,131             2,903,131   - N/A - N/A 015-Kern County

385 CAPITAL Base Y 31101193 75 GT Pipeline Reliability 75I Valve Automation 5754449 VALVE AUTO-HOLLISTER V-227 L-300A HOLLISTER 05/07/2015 12/18/2017 1/0/1900 6/20/2018 Y Y N 244,675      262,719             567,002                2,354,396   - Y - N/A 043-Santa Clara County

386 CAPITAL Base Y 31101662 75 GT Pipeline Reliability 75I Valve Automation 5754450 VALVE AUTO-L021A, MP16.16 V-246 L-021A MP 16.16 STANLY LANE 04/27/2015 5/10/2017 11/14/2017 12/1/2017 N N Y 2,347,181   5,402,576          5,981,067             6,210,095   - N/A - N 028-Napa County

387 CAPITAL Base Y 31074596 75 GT Pipeline Reliability 75I Valve Automation 5754451 VALVE AUTO-L021C, MP 51.14 MONROE V-210 L-021C MP 51.14 MONROE 05/12/2014 3/18/2015 5/26/2015 12/29/2016 N N N 1,631           61,904               1,784,057             1,784,057   - Y - N/A 049-Sonoma County

388 CAPITAL Base Y 31086859 75 GT Pipeline Reliability 75I Valve Automation 5754452 VALVE AUTO-L021E, MP108.06 V-236 VALVE AUTO - L021E MP 108.06 PH2 09/19/2014 7/23/2015 11/18/2015 11/20/2015 N N N 4,527           5,905                 1,568,098             1,568,098   - N - N/A 023-Mendocino County

389 CAPITAL Base Y 31086889 75 GT Pipeline Reliability 75I Valve Automation 5754453 VALVE AUTO-L021E, MP114.89 V-237 VALVE AUTO - L021E MP 114.89 PH2 09/19/2014 9/28/2015 12/4/2015 12/9/2015 N N N 26,247         6,979                 1,613,135             1,613,135   - N/A - N 049-Sonoma County

390 CAPITAL Base Y 31074592 75 GT Pipeline Reliability 75I Valve Automation 5754455 VALVE AUTO-L103, MP17.98 OLD STAGE V-206 - L-103 MP 17.98 OLD STAGE RD 05/08/2014 7/11/2016 12/14/2016 4/10/2017 N N N (40,941)       30,269               3,809,199             3,819,199   - N/A - N/A 043-Santa Clara County

391 CAPITAL Base Y 31074589 75 GT Pipeline Reliability 75I Valve Automation 5754457 VALVE AUTO-L105A, MP 44.54 VALVE AUTO - L-105A MP 44.54 PH2 06/17/2014 6/18/2015 8/17/2015 8/21/2015 N N N 262              973                    856,039                856,039      - Y - N/A 007-Contra Costa County

392 CAPITAL Base Y 31074590 75 GT Pipeline Reliability 75I Valve Automation 5754518 VALVE AUTO-L105N, MP10.11 TIMBER VALVE AUTO - L105N MP 10.11 TIMBER PH2 05/08/2014 10/12/2015 12/1/2015 12/18/2015 N N N 25,616         27,735               1,287,295             1,287,295   - N/A - N 001-Alameda County

393 CAPITAL Base Y 31137423 75 GT Pipeline Reliability 75I Valve Automation 5754519 VALVE AUTO-L116, MP9.60 V-258 L-116 MP 9.60 NORTHPORT DR 02/26/2015 7/24/2017 9/19/2017 2/28/2018 Y Y N 1,118,625   1,581,710          1,917,013             2,044,564   - Y - N/A 034-Sacramento County

394 CAPITAL Base Y 31101197 75 GT Pipeline Reliability 75I Valve Automation 5754528 VALVE AUTO-L142N, MP6.19 V-239 L142N MP 8.59 DOWNING AVE STATION 11/17/2014 5/4/2016 11/29/2016 12/2/2016 N N N 4,142           3,700                 2,325,795             2,325,795   - Y - N/A 015-Kern County

395 CAPITAL Base Y 31101195 75 GT Pipeline Reliability 75I Valve Automation 5754529 VALVE AUTO-L142S, MP4.30 V-238 L142S MP 4.30 PH2 KERN SC STATION 11/17/2014 10/22/2015 10/20/2016 10/21/2016 N N N 9,791           34,987               1,559,958             1,559,958   - N/A - N 015-Kern County

396 CAPITAL Base Y 31086691 75 GT Pipeline Reliability 75I Valve Automation 5754530 VALVE AUTO-L153 MP22.71 VALVE AUTO - L153 MP 22.71 PH2 07/03/2014 4/24/2015 7/16/2015 7/31/2015 N N N 2,861           10,433               1,322,698             1,322,698   - N/A - N 001-Alameda County

397 CAPITAL Base Y 31101194 75 GT Pipeline Reliability 75I Valve Automation 5754533 VALVE AUTO-L173, MP 5.49 ROCKLIN V-234 L-173 MP 5.49 ROCKLIN REG STATION 04/20/2015 7/2/2018 9/28/2018 10/23/2018 N N N 422,897      815,346             1,443,639             4,616,262   - N/A - N 031-Placer County

398 CAPITAL Base N 74012827 75 GT Pipeline Reliability 75I Valve Automation 5754538 VALVE AUTO-L300A, MP455.16A V-230 L-300A MP 455.16ACONV 01/01/2015 6/1/2018 8/7/2018 9/6/2018 N N N 237,069      254,543             254,543                2,751,373   - N/A - N 035-San Benito County

399 CAPITAL Base N 74012828 75 GT Pipeline Reliability 75I Valve Automation 5754541 VALVE AUTO-L300B, MP455.20B V-231 L-300B MP 455.20BCONV 01/01/2015 7/2/2018 9/6/2018 10/5/2018 N N N 271,051      288,737             288,737                4,490,924   - N - N 035-San Benito County

400 CAPITAL Base N 74012826 75 GT Pipeline Reliability 75I Valve Automation 5754542 VALVE AUTO-L300B, MP470.38B V-228 L-300B MP 470.38BCONV 01/01/2015 5/14/2019 7/19/2019 8/19/2019 N N N 269,935      340,359             340,359                3,353,471   - N - N 043-Santa Clara County

401 CAPITAL Base Y 74002523 75 GT Pipeline Reliability 75I Valve Automation 5754544 VALVE AUTO-L402 MP14.76 V-215 L-402  MP 13.02 & L-402B MP 13.06 02/09/2015 3/23/2016 10/10/2016 11/30/2016 N N N 3,746           113,902             2,461,725             2,467,725   - N/A - N/A 045-Shasta County

402 CAPITAL Base Y 74002524 75 GT Pipeline Reliability 75I Valve Automation 5754545 VALVE AUTO-L402, MP20.72 V-216 L-402 MP21.71(REDDING METER & REG) 02/16/2015 8/28/2017 11/10/2017 2/22/2018 Y Y N 538,880      410,540             1,657,904             1,572,404   - Y - N/A 045-Shasta County

403 CAPITAL Base Y 74002525 75 GT Pipeline Reliability 75I Valve Automation 5754546 VALVE AUTO-L402, MP27.98 V-217 L-402MP28.48(CANADA DR&HILLTOP DR) 01/09/2015 8/28/2017 12/22/2016 11/3/2017 Y N Y 482,690      553,404             3,301,222             3,411,222   - Y - N/A 045-Shasta County

404 CAPITAL Base Y 74002526 75 GT Pipeline Reliability 75I Valve Automation 5754547 VALVE AUTO-L402, MP33.52 V-218 L-402 MP32.96(VIRGINIAAVE STATION) 02/18/2015 9/12/2017 12/13/2016 9/22/2017 Y N Y (11,080)       95,997               1,949,273             1,986,773   - N/A 2008, 2011 N 045-Shasta County

405 CAPITAL Base Y 74002522 75 GT Pipeline Reliability 75I Valve Automation 5754548 VALVE AUTO-L402, MP9.96 V-214 L-402 MP9.96 (BALLS FERRY & ADOBE) 02/18/2015 9/5/2017 9/7/2016 2/2/2018 Y Y N 16,276         142,877             2,310,845             2,315,845   - N/A - N 045-Shasta County

406 CAPITAL Base Y 31074595 75 GT Pipeline Reliability 75I Valve Automation 5754549 VALVE AUTO-LAGUNA DE SANTA ROSA V-209 VALVE AUTO-MADRONE L-021D MP31. 05/19/2014 4/6/2015 6/25/2015 12/14/2015 N N N 4,780           16,269               1,807,169             1,807,169   - N/A - N 049-Sonoma County

407 CAPITAL Base Y 31048322 75 GT Pipeline Reliability 75I Valve Automation 5754550 VALVE AUTO-LAS VINAS V-256 L-108 MP 43.49 TURNER ROAD 01/09/2014 7/12/2016 10/19/2016 10/22/2016 N N N 9,799           36,251               1,412,787             1,412,787   - N - N/A 048-Solano County

408 CAPITAL Base Y 31137395 75 GT Pipeline Reliability 75I Valve Automation 5754551 VALVE AUTO-LINCOLN JUNCTION V-252 L-123 MP 13.57 LINCOLN JUNCTION 02/26/2015 3/19/2018 6/19/2018 8/14/2018 N N N 102,061      639,078             859,035                2,996,556   - Y - N/A 034-Sacramento County
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409 CAPITAL Base N 74012825 75 GT Pipeline Reliability 75I Valve Automation 5754552 VALVE AUTO-NAPA Y V-261A L-021A MP 12.04 NAPA Y (S-305) 05/20/2015 4/16/2018 10/8/2018 12/4/2019 N N N 149,347      1,015,824          1,015,824             2,765,824   - N/A - N 028-Napa County

410 CAPITAL Base N 31074597 75 GT Pipeline Reliability 75I Valve Automation 5754553 VALVE AUTO-NORTH SACRAMENTO HOLDER V-211 L-1198 MP 0 NORTH SACRAMENTO HOLDR 05/09/2014 9/18/2017 10/31/2017 2/16/2018 Y Y N 1,106,810   1,142,723          1,245,934             1,265,934   - N/A - N/A 034-Sacramento County

411 CAPITAL Base Y 31137422 75 GT Pipeline Reliability 75I Valve Automation 5754557 VALVE AUTO-SAN RAFAEL METER & REG V-255A L-021G MP 20.90 SAN RAFAEL METER 02/26/2015 4/18/2016 7/18/2016 8/3/2016 N N N (46,702)       (36,436)              1,117,855             1,117,855   - Y - N/A 021-Marin County

412 CAPITAL Base Y 31101199 75 GT Pipeline Reliability 75I Valve Automation 5754558 VALVE AUTO-SANTA RITA VALVE AUTO - SANTA RITA PH2 11/17/2014 8/31/2015 12/9/2015 12/25/2015 N N N 37,429         51,363               1,523,488             1,523,488   - Y - N 001-Alameda County

413 CAPITAL Base Y 31137421 75 GT Pipeline Reliability 75I Valve Automation 5754559 VALVE AUTO-STONE DRIVE V-254A L-021F MP 13.91 STONE DRIVE 02/26/2015 9/11/2017 12/21/2017 2/22/2018 Y Y N 4,127,954   4,829,481          5,370,047             6,030,556   - N/A - N/A 021-Marin County

414 CAPITAL Base N 74012824 75 GT Pipeline Reliability 75I Valve Automation 5754560 VALVE AUTO-SWINGLE JUNCTION V-257 L116 MP3.86 SWINGLE JUNC. CONV 06/08/2017 6/12/2018 1/0/1900 10/22/2018 N N N 145,168      291,013             291,013                3,383,179   - N - N/A 034-Sacramento County

415 CAPITAL Base Y 31047725 75 GT Pipeline Reliability 75I Valve Automation 5754561 VALVE AUTO-THORTON V-203 L-153 MP 3.58 THORNTON 01/09/2014 5/22/2017 7/24/2017 7/24/2017 N N Y 218,655      1,296,499          1,811,416             1,861,416   - N/A - N 001-Alameda County

416 CAPITAL Base Y 31074594 75 GT Pipeline Reliability 75I Valve Automation 5754562 VALVE AUTO-US101 & OLD REDWOOD HWY V-208 L-021D MP24.59 US101 & OLD REDWOOD 07/10/2014 8/31/2015 2/2/2016 2/2/2016 N N N 56,717         (46,911)              4,271,014             4,271,014   - Y - N/A 049-Sonoma County

417 CAPITAL Base Y 31137069 75 GT Pipeline Reliability 75I Valve Automation 5754563 VALVE AUTO-YUBA CITY HOLDER V-251 L-124A MP 26.27 YUBA CITY UNDRGRND 04/29/2015 5/22/2017 7/31/2017 9/11/2017 N N Y 486,826      874,521             1,107,824             1,132,975   - Y - N/A 051-Sutter County

418 CAPITAL Base N 30959337 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5755658 30959337-L-021C REPL 0.89MI MP50.44-51.4 021C REPL 0.89MI MP 50.44-51.40 11/09/2012 10/7/2013 2/1/2014 4/8/2014 N N N 1,939           4,831                 7,911,254             7,911,254   - Y - N/A 049-Sonoma County

419 CAPITAL Base N 30928523 73 GT Pipeline Capacity 73A Capacity for Load Growth 5757244 30928523 - L-406 EXPANSION PROJECT - ILI D-109A L-406 MP 0.00 ID-28-1 05/30/2012 11/10/2014 1/0/1900 11/17/2014 N N N 184              5,604                 2,433,139             2,433,139   - N - N/A 057-Yolo County

420 CAPITAL Base Y 30950574 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5757246 30950574 - L-57B TILT METER REPLACEMENT L-57B TILT METER REPLACEMENT 09/25/2012 10/9/2013 1/0/1900 12/20/2013 N N N -               1,622                 693,851                693,851      - N - N/A 039-San Joaquin County

421 CAPITAL Base Y 30955891 75 GT Pipeline Reliability 75H Pipe Replacement Class Loctn 5757249 30955891 - L-300B MP 152.46 BRIDLE REPLC L-300B MP 152.46 BRIDLE REPLC  BARSTOW C 10/22/2012 - - - N N N 114,102      123,571             965,741                965,741      - Y - N/A 036-San Bernardino County

422 CAPITAL Base N 30959068 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5757250 30959068 - CASING REMEDIATION L-0813-09 CASING REMEDIATION L-0813-09 MP 0.60 11/08/2012 1/0/1900 1/0/1900 1/0/1900 N N N -               2,818                 277,460                277,460      - N - N/A 043-Santa Clara County

423 CAPITAL Base N 30966535 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5757256 30966535 - CASING REMEDIATION L-119D MP CASING REMEDIATION L-119D MP 0.93 12/18/2012 1/0/1900 1/0/1900 1/0/1900 N N N -               1,995                 293,653                293,653      - N - N/A 034-Sacramento County

424 CAPITAL Base Y 30983241 75 GT Pipeline Reliability 75D Valve Program 5757266 30983241 - RIDGECREST TRS & DREG 5496-RP RIDGECREST  TRS & DREG 5496-RPLC OF VLVS 03/15/2013 3/24/2014 5/23/2014 6/21/2014 N N N 468              3,318                 589,176                589,176      - Y - N/A 015-Kern County

425 CAPITAL Base N 30990361 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5757282 04/15/2013 12/1/2014 12/5/2014 12/5/2014 N N N 134              134                    340,969                340,969      - N - N/A 016-Kings County

426 CAPITAL Base Y 30990861 76 GT Station Reliability 764 Perform Complex Station Rblds 5757284 30990861 - L-301A MP 22.51 REBUILD DOLAN L-301A MP 22.51 REBUILD DOLAN RD MT STA 04/11/2013 6/4/2018 7/30/2018 11/16/2018 N N N 238,055      297,957             1,452,275             7,307,195   - N 2011 N 027-Monterey County

427 CAPITAL Base Y 30994888 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5757287 30994888 - 0613-09 MP 0.00-0.04 LEAK REP 0613-09 MP 0.00-0.04 LEAK REPAIR 05/06/2013 6/17/2013 8/5/2013 8/20/2013 N N N -               5,200                 770,476                770,476      - N/A - N/A 034-Sacramento County

428 CAPITAL Base Y 31002028 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5757292 31002028 - INTEGRITY INSPECTIONS & CTS I INTEGRITY INSPECTIONS & CTS INSTALLATION 06/11/2013 9/30/2013 1/0/1900 11/13/2013 N N N 425              9,191                 432,605                432,605      - N/A - N/A 034-Sacramento County

429 CAPITAL Base Y 31006657 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5757298 31006657 - L-167 MP 17.41-29.24 REPL 1.5 GT R-375 L-167 1.51MI MP 17.41-29.24 REP 07/03/2013 6/25/2014 9/28/2014 1/14/2015 N N N 4,497           6,868                 11,187,874           11,190,874 - N - N/A 051-Sutter County

430 CAPITAL Base Y 31015147 75 GT Pipeline Reliability 75D Valve Program 5757310 31015147 - DFDS3596 V-235 & 0206-01 V-23 DFDS3596 V-235 & 0206-01 V-236 REPLACE 08/17/2013 - - - N N N 2,098           3,976                 451,240                451,240      - Y - N/A 041-San Mateo County

431 CAPITAL Base Y 31017176 76 GT Station Reliability 764 Perform Complex Station Rblds 5757318 31017176 - CUMMINGS CREEK_REPLACE REG V- CUMMINGS CREEK_STATION REBUILD 08/29/2013 5/15/2017 1/19/2018 3/12/2018 N Y N 3,087,393   3,845,652          6,011,223             6,223,642   - N - N/A 012-Humboldt County

432 CAPITAL Base Y 31017635 76 GT Station Reliability 76G Station Reliability 5757319 31017635 - CREED INSTALL OPP FOR M-2 CREED INSTALL OPP FOR M-2 08/28/2013 7/27/2015 11/3/2015 12/19/2015 N N N 6,426           23,330               1,252,252             1,269,700   - N/A - N 048-Solano County

433 CAPITAL Base Y 31021267 75 GT Pipeline Reliability 75D Valve Program 5757323 31021267 - 2002-01 MP 2.9 VLV REPLACEMEN 2002-01 MP 2.9 VLV REPLACEMENT 09/30/2013 2/3/2014 2/14/2014 3/4/2014 N N N 1,109           1,306                 491,734                491,734      - N - N/A 007-Contra Costa County

434 CAPITAL Base Y 31021812 76 GT Station Reliability 764 Perform Complex Station Rblds 5757324 31021812 - SWINGLE JUNCTION STATION - RE SWINGLE JUNCTION STATION - REBUILD STA 09/19/2013 2/5/2018 8/9/2018 10/16/2018 N N N 1,680,825   2,556,627          4,998,898             25,726,265 - N/A - N 057-Yolo County

435 CAPITAL Base Y 31029511 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5757327 31029511 - MILPITAS ADD VOLUME BOOSTERS MILPITAS ADD VOLUME BOOSTERS TO MONITORS 01/10/2014 3/23/2015 3/31/2015 6/18/2015 N N N 13,029         18,452               555,549                603,710      - N - N/A 043-Santa Clara County

436 CAPITAL Base Y 31029545 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5757328 31029545 - 210C_29.96_REPLACE 80 OF 24IN 210C_29.96_REPLACE 80  OF 24INCH PIPE 09/24/2013 - - - N N N 2,190           502                    966,614                966,614      - Y - N/A 048-Solano County

437 CAPITAL Base Y 31033831 76 GT Station Reliability 76N Routine Spend C&P Capital 5757336 31033831 - BETHANY DECOMMISSIONING WATER BETHANY WATER WELLS & SEPTIC UPGRADE 11/05/2013 1/9/2017 1/23/2017 1/31/2017 N N N 3,119           122,120             800,859                800,859      - N/A - N/A 001-Alameda County

438 CAPITAL Base N 31033842 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5757337 31033842 - 1624-01_MP0-1.37_REMOVE_PCFS_ RT-076 1624-01_MP0-1.37_REMOVE_PCFS_P1B 11/04/2013 12/12/2013 12/23/2013 1/9/2014 N N N 23                329                    296,607                296,607      - N - N/A 039-San Joaquin County

439 CAPITAL Base N 31034594 75 GT Pipeline Reliability 75D Valve Program 5757338 31034594 - L-301F MP 3.37 VALVE SET REPL L-301F MP 3.37 VALVE SET REPLACEMENT 11/07/2013 1/30/2014 2/6/2014 2/22/2014 N N N 154              154                    469,926                469,926      - Y - N/A 027-Monterey County

440 CAPITAL Base N 31036172 75 GT Pipeline Reliability 75N Hydrostatic Testing 5757344 31036172 - 1202-01REMOVE U_BD1202-01 2-2 GT 1202-01REMOVE U_BD1202-01 2-2INCH VAL 11/14/2013 1/17/2014 1/0/1900 2/20/2014 N N N -               (363)                   290,064                290,064      - Y - N/A 010-Fresno County

441 CAPITAL Base Y 31036277 76 GT Station Reliability 764 Perform Complex Station Rblds 5757346 31036277 - LAS VINAS REGULATION UPGRADE LAS VINAS STA REGULATOR AND MONITOR REPL 11/15/2013 6/5/2017 8/14/2017 8/18/2017 N N Y 1,545,149   3,151,236          4,638,718             4,743,215   - N - N/A 048-Solano County

442 CAPITAL Base Y 31040016 76 GT Station Reliability 76Y Compressor  Retrofit Projects 5757352 31040016 - HINKLEY K-UNIT RETROFIT CAPIT HINKLEY K-UNIT RETROFIT CAPITAL UPGRADES 12/04/2013 6/24/2014 7/10/2014 5/15/2015 N N N 2,402           (18,409)              2,486,976             2,587,311   - N/A - N/A 036-San Bernardino County

443 CAPITAL Base Y 31040859 75 GT Pipeline Reliability 75D Valve Program 5757357 31040859 - L7228-16_MP0.93_REPLACE_4IN_M GT V-158 VALVE REPL - DFM-7228-16 MP 0.9 12/06/2013 1/6/2015 2/4/2015 2/18/2015 N N N -               (22)                     440,240                452,240      - N/A - N/A 050-Stanislaus County

444 CAPITAL Base N 31042554 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5757359 31042554 - L-0126-01 ILI UPGRADE MP 0.00 I-050B DFM-0126-01 MP 0.00 PIPE INSTALL 12/13/2013 7/10/2017 8/31/2017 9/29/2017 Y N Y 3,393,477   3,788,926          4,711,345             4,771,346   - N/A - N/A 007-Contra Costa County

445 CAPITAL Base Y 31052018 76 GT Station Reliability 76N Routine Spend C&P Capital 5757366 31052018 - MCD IS - VALVE REPLACEMENT PR MCD IS V-51 REPLACEMENT 01/24/2014 8/3/2015 8/8/2015 11/13/2015 N N N 3,914           6,607                 1,365,778             1,365,778   - N/A - N 039-San Joaquin County

446 CAPITAL Base Y 31055192 75 GT Pipeline Reliability 75D Valve Program 5757369 31055192 - 7217-01_MP1.97_N-HP-06_REPLAC 7217-01 MP 1.97 REPLACE VALVES 02/06/2014 8/19/2014 8/27/2014 8/29/2014 N N N 9,247           15,220               385,314                397,314      - N/A - N/A 050-Stanislaus County

447 CAPITAL Base Y 30850648 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5757560 30850648 - YUBA CITY HOLDER UPGRADE - 20 YUBA CITY HOLDER 05/09/2011 9/15/2014 12/4/2014 5/1/2015 N N N 14,618         23,277               3,067,700             3,085,148   - Y - N/A 051-Sutter County

448 CAPITAL Base Y 30923319 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5757562 30923319 - SHELL REFINERY METER AND REG SHELL REFINERY METER AND REG STA UPGRADE 05/07/2012 7/25/2017 1/10/2018 3/7/2018 Y Y N 4,045,850   4,301,788          5,747,987             6,782,987   - Y - N/A 007-Contra Costa County

449 CAPITAL Base Y 30979464 3L Gas Trans Storage Wells 3L5 WELL - Controls and Continuous Monitoring 5757563 30979464 - MCD IS-Repl OLD WELL CONTROLS MCDI OFF PLATFORM WELLS GHG UPGRADE 02/25/2013 8/3/2015 12/1/2015 11/23/2015 N N N (9,986)         7,236                 684,619                1,904,619   - N - N/A 039-San Joaquin County

450 CAPITAL Base Y 30980841 76 GT Station Reliability 764 Perform Complex Station Rblds 5757564 30980841 - OAKLAND STATION REBUILD OAKLAND REGULATOR STATION 03/04/2013 3/1/2018 8/30/2018 10/15/2018 N N N 1,036,343   1,532,782          3,771,136             19,796,822 - N/A - N/A 001-Alameda County

451 CAPITAL Base Y 31062832 76 GT Station Reliability 76N Routine Spend C&P Capital 5758161 31062832-LOS MEDANOS PAD ELECT&CTRL UPG LOS MEDANOS PAD ELECTRICAL CONTROLS 03/13/2014 9/8/2015 10/2/2015 10/23/2015 N N N 8,666           12,814               834,868                839,868      - N/A - N/A 007-Contra Costa County

452 CAPITAL Base Y 31048333 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5758243 31048333 - MILPITAS TERM - INSTALL MOIST MILPITAS TERM - INSTALL MOISTURE ANALYZE 01/10/2014 12/8/2014 2/11/2015 2/16/2015 N N N 1,854           7,911                 369,233                369,233      - N - N/A 043-Santa Clara County

453 CAPITAL Base N 31060776 75 GT Pipeline Reliability 75D Valve Program 5758250 31060776 - INSTALL FIRE VALVE, K-20 HURO 1213-01 MP 3.37 REPLC FIRE VALVE 03/03/2014 9/21/2014 9/24/2014 10/1/2014 N N N -               (1,517)                251,980                251,980      - N - N/A 010-Fresno County

454 CAPITAL Base Y 31060777 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5758251 31060777 - 7224-09_MP1.4811-1.5490_RELOC RT-091 DFM-7224-09 MP 1.4811-1.5490 RELO 03/13/2014 8/28/2017 9/21/2017 9/29/2017 Y N Y 1,143,591   1,238,971          1,496,553             1,547,060   - N/A - N 050-Stanislaus County

455 CAPITAL Base Y 31061065 75 GT Pipeline Reliability 75D Valve Program 5758257 31061065 - DFM 8807-01 MP 7.29 V-11-G8A V-161 VALVE REPL - DFM-8807-01 MP 7.29 V 03/05/2014 5/11/2015 6/18/2015 7/24/2015 N N N 468              3,888                 1,119,674             1,119,674   - Y - N/A 043-Santa Clara County

456 CAPITAL Base N 31061200 75 GT Pipeline Reliability 75D Valve Program 5758259 31061200 - L210A MP 18.56 CROSS-TIE V-3 L210A MP 18.56 CROSS TIE V-3 REPLACEMENT 03/06/2014 7/25/2014 8/17/2014 8/27/2014 N N N 1,109           1,539                 268,580                268,580      - N/A - N/A 048-Solano County

457 CAPITAL Base Y 31062960 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5758266 31062960 - STATION-ROB ROY CONTROL UPGRA STATION-ROB ROY CONTROL UPGRADES 03/13/2014 6/29/2015 7/15/2015 7/16/2015 N N N 2,735           7,597                 734,159                734,159      - N - N/A 044-Santa Cruz County

458 CAPITAL Base Y 31071242 76 GT Station Reliability 76N Routine Spend C&P Capital 5758270 31071242-MCS V-53 OPP MCD IS - MCS V-53 OPP 04/22/2014 3/15/2016 12/17/2015 4/28/2016 N N N 1,854           38,944               1,005,773             1,005,773   - N/A - N/A 039-San Joaquin County

459 CAPITAL Base Y 31191287 73 GT Pipeline Capacity 73D LNG / CNG 5758271 LNG/CNG Program Budget LNG TANKER SUPPORT 09/28/2015 - - - N N N 108,541      240,772             724,598                724,598      - N/A - N/A 010-Fresno County
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460 CAPITAL Base Y 31083066 84 GT Gas Gathering System Manage 84D Gas Gathering 5758699 193-018_MP0-0.2416_Retire_Pipeline R-472 193-018_MP0-0.2416_RETIRE_PIPELINE 06/17/2014 5/22/2017 6/5/2017 6/9/2017 N N N 21,063         259,509             269,948                279,948      - N/A - N/A 011-Glenn County

461 CAPITAL Base N 74004041 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5758700 Re-locate 700ft of 6" DFM 3006-01 MP 5.0 R-474 DFM-3006-01 0.02 MI MP 5.05 RELOCA 03/03/2016 4/18/2017 5/6/2017 6/1/2017 N N N (2,343)         972,732             1,341,652             1,381,652   - Y - N/A 007-Contra Costa County

462 CAPITAL Base Y 31060773 75 GT Pipeline Reliability 75H Class Location 5758743 31060773-L300B MP144.24 AND MP 144.71 CC R-459 L-300B MP 144.24 AND MP 144.71 CCC 03/04/2014 - - - N N N (3,244)         (2,423)                645,974                645,974      - Y - N/A 036-San Bernardino County

463 CAPITAL Base Y 31088890 76 GT Station Reliability 76N Routine Spend C&P Capital 5758842 Hinkley-P-Units Controls Problems HINKLEY-P-UNITS CONTROLS PROBLEMS 07/21/2014 5/26/2015 9/15/2016 9/15/2016 N N N -               4,023                 336,775                336,775      - N/A - N/A 036-San Bernardino County

464 CAPITAL Base N 31087247 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5758958 0630-01_1.33_Replace 0630-01_1.33_REPLACE 07/03/2014 - - - N N N 1,299           (242)                   267,274                267,274      - N - N/A 006-Colusa County

465 CAPITAL Base Y 30984355 76 GT Station Reliability 763 Perform Simple Station Rblds 5759052 30984355-L7224-19 MP1.4 OREGON/SANTA ANA L7224-19 MP1.4 OREGON/BENSON DRS REBUILD 03/20/2013 5/11/2015 8/12/2015 9/18/2015 N N N 64,528         104,721             7,507,113             7,531,836   - Y - N/A 050-Stanislaus County

466 CAPITAL Base Y 31013364 75 GT Pipeline Reliability 75N Routine Spend C&P Capital 5759057 31013364-L302-154_MP0_MITIGATE_PRESSRED_ GT RT-096 L302-154_MP0_MITIGATE_PRESSRED 10/22/2013 10/20/2014 11/9/2014 11/24/2014 N N N -               3,276                 330,299                330,299      - N/A - N/A 006-Colusa County

467 CAPITAL Base N 31077535 75 GT Pipeline Reliability 75D Valve Program 5759079 31077535-2403-02 RPLC 6-IN VALVE E47 GT V-185 2403-02 RPLC 6-IN VALVE E47 05/19/2014 12/15/2014 2/27/2015 3/13/2015 N N N 1,264           1,264                 681,079                693,079      - Y - N/A 001-Alameda County

468 CAPITAL Base Y 31017173 75 GT Pipeline Reliability 75D Valve Program 5759098 31017173-REPLACE FIREVALVE V-98 - INLET GT 0405-02 MP1.98 REPLACE V-98 INLET TO 08/28/2013 11/17/2014 12/9/2014 12/19/2014 N N N -               2,242                 356,146                356,146      - N/A - N/A 028-Napa County

469 CAPITAL Base Y 31025927 76 GT Station Reliability 764 Perform Complex Station Rblds 5759099 31025927-TESORO METER STA RPLC REGS & FI TESORO METER STA RPLC REGS & FILTER 10/03/2013 4/16/2019 8/8/2019 8/29/2019 N N N 48,727         147,414             707,313                3,795,010   - Y - N/A 007-Contra Costa County

470 CAPITAL Base N 31042670 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5759100 31042670-0404-04 MP2.4 DIGIN REPLACEMENT 0404-04 MP2.4 DIGIN REPLACEMENT 12/13/2013 - - - N N N 1,494           3,932                 278,426                278,426      - N - N/A 048-Solano County

471 CAPITAL Base N 31055193 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5759104 31055193-L118A_MP80.7419_GRADE2+_LEAK_RE L118A_MP80.7419_GRADE2+_LEAK_REPAIR 01/31/2014 - - - N N N 924              924                    312,119                312,119      - N - N/A 050-Stanislaus County

472 CAPITAL Base Y 31056098 75 GT Pipeline Reliability 75N Routine Spend C&P Capital 5759106 31056098-L-111A-1 MP 7.31 & 8.11 REMOVE GT L-111A-1 MP 7.31 & 8.11 REMOVE TDW &D 02/11/2014 10/27/2014 11/8/2014 11/21/2014 N N N 11,039         15,348               618,023                618,023      - N - N/A 010-Fresno County

473 CAPITAL Base Y 31056628 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759107 31056628-132 MP 0.93-1.26 ZANKER RD PIPE R-303 L-132 0.34 MI MP 0.93-1.87 VTA REP 02/13/2014 9/19/2016 12/21/2016 2/3/2017 N N N (157,687)     146,761             4,711,243             4,711,243   - Y - N/A 043-Santa Clara County

474 CAPITAL Base Y 31061721 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5759110 31061721-1816-01 MP 10.14 EMERGENCY TREE RT-086 1816-01 MP 10.14 EMERGENCY TREE D 03/07/2014 3/8/2014 3/17/2014 3/31/2014 N N N 425              10,008               1,209,325             1,209,325   - N - N 044-Santa Cruz County

475 CAPITAL Base N 74012906 76 GT Station Reliability 764 Perform Complex Station Rblds 5759112 31064146-EAST BAY SCADA REMOTE REPLACEME S-309 EAST BAY SCADA REMOTE REPLACEMCONV 04/07/2015 2/4/2019 4/1/2019 3/14/2019 N N N 84,792         349,193             349,193                749,193      - N/A - N/A 007-Contra Costa County

476 CAPITAL Base Y 31065648 75 GT Pipeline Reliability 75D Valve Program 5759115 31065648-2408-17 RPLC 4-IN VALVE D69 2408-17 RPLC 4-IN VALVE D69 03/27/2014 6/10/2014 6/23/2014 7/10/2014 N N N 22,758         24,299               397,395                397,395      - N - N/A 007-Contra Costa County

477 CAPITAL Base N 31069158 76 GT Station Reliability 76N Routine Spend C&P Capital 5759117 31069158-LOS MEDANOS K-1 CYLINDER 3R REP LOS MEDANOS K-1 CYLINDER 3R REPLACEMENT 04/14/2014 - - - N N N -               1,155                 726,752                726,752      - N - N/A 007-Contra Costa County

478 CAPITAL Base Y 31070879 75 GT Pipeline Reliability 75S Direct Assessment 5759120 31070879-RT-090 DFM 1401-01 REPLACE DFM RT-090 DFM 1401-01 REPLACE DFM W/660' OF 04/22/2014 11/2/2015 3/17/2016 3/25/2016 N N N 58,844         124,928             5,595,939             5,595,939   - N/A - N 038-San Francisco County

479 CAPITAL Base Y 31047726 75 GT Pipeline Reliability 75I Valve Automation 5759343 Valve Auto - Rousseau VALVE AUTO - ROUSSEAU PH2 01/09/2014 4/30/2018 6/5/2018 6/25/2018 N N N 552,127      785,131             1,169,876             4,384,069   - N/A - N/A 038-San Francisco County

480 CAPITAL Base Y 31100239 75 GT Pipeline Reliability 75D Valve Program 5759482 RT 6635-03 MP .19833 Replace V-5 Needles V-264 VALVE REPL - DFM-6635-03 MP 0.1983 09/03/2014 9/14/2015 9/22/2015 9/25/2015 N N N (16,828)       14,703               487,689                499,689      - N - N/A 036-San Bernardino County

481 CAPITAL Base N 74004040 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759488 R-401 DFM 0208-01 0.75MI MP1.77-2.48 RPL R-401 DFM 0208-01 0.75MI MP1.77-2.48 RPL 05/05/2014 5/22/2017 9/30/2017 12/22/2017 N N Y 9,542,121   10,831,905        12,565,999           13,303,936 - Y - N/A 041-San Mateo County

482 CAPITAL Base Y 31101064 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759546 50A_2 MP 17.08-18.41 R-503 L-50A MP 16.81-18.41 REPLCMNT 8" 02/02/2015 1/5/2016 6/28/2016 7/13/2016 N N N (551)            (774,467)           31,819,083           31,898,793 - Y - N/A 004-Butte County

483 CAPITAL Base Y 31101067 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759548 50A_1 MP 11.03-11.9 R-502 L-050A MP 11.03-11.9 REPLACMENT 8 02/02/2015 1/5/2016 4/16/2016 5/23/2016 N N N 60,573         67,361               9,539,091             9,563,702   - N/A - N/A 051-Sutter County

484 CAPITAL Base Y 31101244 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759549 L-100_1 MP 138.43-138.46 R-514 L-100 MP 138.43-138.46 REPLACEMENT 04/16/2015 1/9/2017 5/4/2017 6/16/2017 N N N 12,562         4,581,843          4,911,178             4,941,236   - N/A - N 043-Santa Clara County

485 CAPITAL Base Y 74001624 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759550 L-1818-01_MP 2.49-2.69 R-517 DFM 1818-01 0.49MI MP 2.49-2.69 RE 04/30/2015 7/17/2017 10/27/2017 12/15/2017 Y N Y 7,864,646   8,574,316          9,003,455             9,250,922   - Y - N/A 044-Santa Cruz County

486 CAPITAL Base Y 74004053 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759552 153_2 MP 7.34-9.18 R-501 153_2 MP 7.34-9.18 02/03/2015 3/30/2017 5/11/2017 6/23/2017 N N N 100,084      3,170,196          3,918,458             3,968,458   - N/A - N 001-Alameda County

487 CAPITAL Base Y 74004044 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759553 L-153_4 MP 5.32-5.46 R-504 L-153_4 MP 5.32-5.46 02/03/2015 3/30/2017 5/11/2017 6/16/2017 N N N 297,783      2,913,106          3,320,530             3,370,530   - Y - N/A 001-Alameda County

488 CAPITAL Base N 31200518 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation L 0611-09 MP 10.91 CASING REMEDIATION 12/02/2015 8/23/2016 1/0/1900 11/22/2016 N N N 7,810           94,994               986,925                986,925      - N - N 034-Sacramento County

489 CAPITAL Base N 31200576 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation L101 MP 44.13 CASING REMOVAL 12/03/2015 5/23/2016 1/0/1900 7/20/2016 N N N (27,564)       (15,849)              762,469                772,469      - N/A - N 038-San Francisco County

490 CAPITAL Base N 31200577 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation L101 MP 44.15 CASING REMOVAL 12/03/2015 5/23/2016 1/0/1900 7/21/2016 N N N -               (1,168)                619,006                629,006      - N/A - N/A 038-San Francisco County

491 CAPITAL Base Y 31200824 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation L314 MP 43.00 CASING REMEDIATION 11/25/2015 4/13/2016 1/0/1900 6/11/2016 N N N -               (2,952)                1,164,217             1,174,217   - N - N/A 036-San Bernardino County

492 CAPITAL Base N 31200949 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation DFM 1613-01 MP0.019 CASING REMOVAL 11/20/2015 1/12/2017 1/0/1900 3/25/2017 N N N 20,738         540,430             669,484                669,484      - N - N/A 039-San Joaquin County

493 CAPITAL Base N 31202058 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation DFM 1805-01 MP 1.61 CASING REMOVAL 12/01/2015 5/13/2016 1/0/1900 6/14/2016 N N N -               (50,184)              812,604                822,604      - Y - N/A 027-Monterey County

494 CAPITAL Base N 31202059 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation 6602-01 MP 0.0413 CASING REMEDIATION 12/07/2015 10/31/2016 1/0/1900 11/17/2016 N N N 22                (2,049)                569,636                579,636      - N/A - N/A 015-Kern County

495 CAPITAL Base N 31202100 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation DFM-1614-08 MP 0.58 CASING REMOVAL 12/07/2015 5/9/2016 1/0/1900 9/6/2016 N N N -               (80,661)              1,093,548             1,093,548   - N/A - N 039-San Joaquin County

496 CAPITAL Base N 31202106 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation L-100 MP 144.70 CASING REMEDIATION 12/01/2015 8/15/2016 1/0/1900 9/28/2016 N N N 909              15,887               548,169                548,169      - N/A - N/A 043-Santa Clara County

497 CAPITAL Base N 31202455 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5759558 3K5 Casings Remediation L 109 MP 3.3 CASING REMEDIATION 12/16/2015 7/11/2016 1/0/1900 8/20/2016 N N N 36,033         16,324               704,232                714,232      - Y - N/A 043-Santa Clara County

498 CAPITAL Base Y 31099961 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5759569 SP3/L191X-Tie Replace controls SP3/L191 X-TIE REPLACE MONITOR CONTROLS 01/07/2015 5/1/2020 6/26/2020 7/27/2020 N N N 64,314         133,835             585,617                606,141      - Y - N/A 007-Contra Costa County

499 CAPITAL Base N 31099977 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5759572 Kern River Station KERN RIVER - INSTALL GROUNDING GRID 01/08/2015 1/18/2016 7/14/2016 7/14/2016 N N N 2,483           19,881               601,747                626,747      - N/A - N/A 015-Kern County

500 CAPITAL Base N 74012854 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5759575 Irvington UPS replace S-224 IRVINGTON UPS REPL AND CTRL UPCONV 01/19/2015 4/11/2019 6/6/2019 6/28/2019 N N N 35,738         280,513             280,513                1,178,605   - N/A - N/A 001-Alameda County

501 CAPITAL Base Y 31099991 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5759580 Antioch Termianl Rexa Controls Repl ANTIOCH TERM REXA CONTROLS REPLACEMENT 01/20/2015 2/2/2015 3/14/2016 3/28/2016 N N N (8,001)         12,179               481,727                502,284      - N - N/A 007-Contra Costa County

502 CAPITAL Base Y 31099994 76 GT Station Reliability 763 Perform Simple Station Rblds 5759583 Vacaville Reg Sta Rebuild VACAVILLE REG STATION (R-09) REBUILD 01/27/2015 5/17/2019 10/18/2019 11/20/2019 N N N 36,003         307,537             866,187                3,160,204   - Y - N/A 048-Solano County

503 CAPITAL Base N 31099798 75 GT Pipeline Reliability 75D Valve Program 5759586 313 MP 12.63 Replc V-A & V-B L-313 MP 12.63 REPLACE V-A & V-B 10/20/2014 12/7/2015 1/14/2016 2/10/2016 N N N 14,895         14,895               1,623,938             1,635,938   - N - N/A 036-San Bernardino County

504 CAPITAL Base Y 31099941 75 GT Pipeline Reliability 75D Valve Program 5759587 313 MP 28.26 Rlpc V-1 L-313 MP 28.26 REMOVE V-1 10/21/2014 3/27/2017 4/19/2017 4/26/2017 N N N 134,662      786,744             794,048                806,048      - N - N/A 036-San Bernardino County

505 CAPITAL Base Y 31097415 75 GT Pipeline Reliability 75D Valve Program 5759593 187 MP 4.31 INOP MAINLINE VALVE SET 187 MP 4.31 INOP MAINLINE VALVE SET 08/27/2014 3/10/2015 4/3/2015 4/16/2015 N N N 19,764         56,438               860,454                872,454      - N/A - N 027-Monterey County

506 CAPITAL Base N 31099797 75 GT Pipeline Reliability 75D Valve Program 5759594 DREG4181 MP 0.42 INOP V-14-C6B REPLMT V-275 DREG4181 MP 0.42 INOP V-14-C6B RPL 10/23/2014 2/9/2015 2/13/2015 3/13/2015 N N N 31                1,859                 264,013                264,013      - N - N/A 043-Santa Clara County

507 CAPITAL Base Y 31088896 75 GT Pipeline Reliability 75D Valve Program 5759595 GCUST5815 V-3 Replace GCUST5815 V-3 REPLACE 07/19/2014 4/1/2015 4/21/2015 5/21/2015 N N N -               2,675                 421,490                433,490      - N - N/A 043-Santa Clara County

508 CAPITAL Base Y 31099943 75 GT Pipeline Reliability 75D Valve Program 5759596 0405-01_23.95_Replace Valve Cluster DFM-0405-01 MP 23.95 REPL VALVE CLUSTER 10/27/2014 4/23/2018 6/19/2018 7/13/2018 N N N 726,715      873,400             1,353,771             3,213,848   - N - N 028-Napa County

509 CAPITAL Base Y 31099944 75 GT Pipeline Reliability 75D Valve Program 5759597 InOp Valve - DFM 0601-01 MP 1.71 VV53 V-283 VALVE REPL - INOP VALVE - DFM 0601 11/05/2014 6/1/2015 6/12/2015 6/17/2015 N N N -               2,189                 288,559                288,559      - Y - N/A 048-Solano County

510 CAPITAL Base Y 31099945 75 GT Pipeline Reliability 75D Valve Program 5759599 InOp Valve - L159 MP 3.91 (PCreek) V-2 INOP VALVE - L159 MP 3.91 (PCREEK) V-2 10/21/2014 2/23/2015 3/4/2015 6/13/2015 N N N 2,776           4,983                 790,788                790,788      - N - N/A 057-Yolo County
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511 CAPITAL Base Y 31100126 75 GT Pipeline Reliability 75D Valve Program 5759603 DFM 8805-04 MP 1.19 V-49-H5A Replace V-281 VALVE REPL - DFM 8805-04 MP 1.19 V 02/05/2015 8/24/2015 9/2/2015 9/18/2015 N N N 1,264           26,987               325,245                337,245      - N - N/A 043-Santa Clara County

512 CAPITAL Base Y 31100139 75 GT Pipeline Reliability 75D Valve Program 5759605 L-1217-01 MP3.27 Replace Valve Z-06 L-1217-01 MP3.27 REPLACE VALVE Z-06 10/23/2014 4/27/2015 5/8/2015 5/23/2015 N N N -               2,583                 315,066                327,066      - N - N/A 010-Fresno County

513 CAPITAL Base Y 31100201 75 GT Pipeline Reliability 75D Valve Program 5759606 L177a_MP43.87_Replace BOV A&B V177A_MP43.87_REPLACE BOV A&B 10/15/2014 4/13/2015 5/29/2015 6/12/2015 N N N -               8,414                 1,182,138             1,182,138   - N - N 052-Tehama County

514 CAPITAL Base Y 31100202 75 GT Pipeline Reliability 75D Valve Program 5759607 P-03 HOV @ Central & DeWolf DFM-1209-05 MP 4.95 REMOVE VALVE P-03 08/28/2014 8/5/2015 8/25/2015 10/16/2015 N N N (14,064)       21,607               1,488,697             1,500,697   - N/A - N/A 010-Fresno County

515 CAPITAL Base Y 31100204 75 GT Pipeline Reliability 75D Valve Program 5759609 0804-01 V-51-F3AB REPLMNT-LK/STOP ISSUES 0804-01 V-51-F3AB REPLMNT-LK/STOP ISSUES 10/16/2014 9/11/2017 10/30/2017 11/20/2017 Y N Y 2,144,440   2,313,222          2,339,892             2,363,621   - Y - N/A 043-Santa Clara County

516 CAPITAL Base N 31100207 75 GT Pipeline Reliability 75D Valve Program 5759612 L402_MP 32.80_Repl V0.01 DREG5485 V-273 L402_MP 32.80_REPL V0.01 DREG5485 01/28/2015 5/14/2015 6/10/2015 6/12/2015 N N N -               2,135                 378,955                378,955      - N/A - N/A 045-Shasta County

517 CAPITAL Base Y 31099355 75 GT Pipeline Reliability 75H Class Location 5759620 L-300B MP 280.39-281.6 CCC R-495 L-300B 0.64MI MP 280.39-281.03 RPL 12/15/2014 11/2/2015 2/12/2016 3/4/2016 N N N 2,305           9,489                 5,585,500             5,585,500   - N/A - N 015-Kern County

518 CAPITAL Base Y 31100686 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759629 L-220, MP 19.55-19.59 R-188C L-220 0.04 MI MP 19.55 - 19.52 RE 02/02/2015 8/6/2018 9/5/2018 9/21/2018 N N N 212,248      398,735             718,088                3,126,588   - Y - N/A 048-Solano County

519 CAPITAL Base Y 74000788 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759630 153, MP 23.77-26.05 R-510 L-153 RP MP 23.77-25.96&26.48-26.5 01/21/2015 3/26/2018 6/22/2018 12/14/2018 N N N 635,721      1,091,113          2,702,861             47,394,688 - Y - N/A 001-Alameda County

520 CAPITAL Base Y 74004050 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759631 105N, MP 28.13-30.27 R-508 105N MP 29.52-29.80 REPLACEMENT 02/12/2015 7/16/2018 10/9/2018 10/18/2018 N N N 144,118      243,314             987,286                13,713,970 - Y - N/A 001-Alameda County

521 CAPITAL Base Y 74000789 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759635 153, MP 26.62-27.76 R-511 L-153 1.14MI MP 26.62-27.88 01/21/2015 3/26/2018 6/22/2018 12/14/2018 N N N 1,784,165   2,512,350          4,264,737             48,938,651 - Y - N/A 001-Alameda County

522 CAPITAL Base Y 74004052 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759636 0401-01, MP 3.15-3.7 R-506 DFM 0401-01 REPL MP 2.27-3.55 08/17/2015 4/30/2018 10/12/2018 11/9/2018 N N N 497,830      1,200,310          1,634,000             21,004,910 - Y - N/A 021-Marin County

523 CAPITAL Base N 74012788 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5759638 SF Gas Load Ctr. S-367 SF GAS LOAD CENTER BRISTOL VLVCONV 02/19/2015 6/4/2018 7/30/2018 7/31/2018 N N N 242,554      545,229             545,229                1,916,795   - Y - N/A 038-San Francisco County

524 CAPITAL Base Y 31098479 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5759640 Buckeye BUCKEYE 10/21/2014 10/31/2016 2/15/2017 2/22/2017 N N N 11,766         326,802             1,312,477             1,362,136   - N - N/A 057-Yolo County

525 CAPITAL Base N 74012791 76 GT Station Reliability 764 Perform Complex Station Rblds 5759641 Napa Y Meter S-305 NAPA Y STATION REBUILDCONV 04/18/2016 4/16/2018 10/8/2018 12/4/2019 N N N 616,980      968,154             968,154                13,906,874 - N/A - N/A 028-Napa County

526 CAPITAL Base N 31099481 76 GT Station Reliability 766 Becker System Upgrades 5759643 Topock CS BECKER SYSTEM UPGRADES - TOPOCK CS 02/19/2015 4/12/2017 5/2/2017 5/2/2017 N N N 33,341         209,935             376,922                386,922      - Y - N/A 036-San Bernardino County

527 CAPITAL Base N 31099483 76 GT Station Reliability 766 Becker System Upgrades 5759645 Richvale Wye BECKER SYSTEM UPGRADES - RICHVALE WYE 03/09/2015 2/1/2016 2/5/2016 2/5/2016 N N N (371)            13,834               388,758                388,758      - N - N/A 004-Butte County

528 CAPITAL Base N 31099484 76 GT Station Reliability 766 Becker System Upgrades 5759646 Ruby Interconnection BECKER UPGRADES - RUBY INTERCONNECTION 03/09/2015 8/22/2016 8/29/2016 8/29/2016 N N N 3,914           27,522               377,580                377,580      - N - N/A 025-Modoc County

529 CAPITAL Base N 31099485 76 GT Station Reliability 766 Becker System Upgrades 5759647 Bloomfield BECKER SYSTEM UPGRADES - BLOOMFIELD 01/05/2015 2/7/2017 2/16/2017 2/16/2017 N N N 14,107         282,067             478,650                483,650      - N - N/A 043-Santa Clara County

530 CAPITAL Base Y 31099487 76 GT Station Reliability 766 Becker System Upgrades 5759649 Gerber CS. BECKER SYSTEM UPGRADES - GERBER CS 01/08/2015 2/16/2016 2/24/2016 2/24/2016 N N N -               1,395                 303,671                303,671      - N - N/A 052-Tehama County

531 CAPITAL Base N 31099490 76 GT Station Reliability 766 Becker System Upgrades 5759652 Helm Jct BECKER SYSTEM UPGRADES - HELM JUNCTION 01/15/2015 3/7/2016 3/25/2016 3/25/2016 N N N 838              2,587                 352,472                352,472      - N - N/A 011-Glenn County

532 CAPITAL Base Y 31099491 76 GT Station Reliability 766 Becker System Upgrades 5759653 Sullivan Ave Reg Sta. BECKER SYSTEM UPGRADES - SULLIVAN AVE 03/02/2015 4/18/2016 5/2/2016 5/2/2016 N N N (14,482)       (11,861)              351,437                351,437      - N/A - N/A 041-San Mateo County

533 CAPITAL Base N 31099492 76 GT Station Reliability 766 Becker System Upgrades 5759654 Martin Reg Sta. MARTIN REG STA. 02/04/2015 4/5/2016 4/25/2016 4/26/2016 N N N (13,401)       (10,770)              473,205                473,205      - Y - N/A 041-San Mateo County

534 CAPITAL Base N 31099823 76 GT Station Reliability 766 Becker System Upgrades 5759655 Ripon Station RIPON STATION 01/07/2015 11/9/2015 11/17/2015 11/17/2015 N N N -               1,544                 381,976                381,976      - N - N/A 039-San Joaquin County

535 CAPITAL Base N 31099825 76 GT Station Reliability 766 Becker System Upgrades 5759657 Oak Flat OAK FLAT 02/11/2015 1/11/2016 2/4/2016 2/4/2016 N N N 857              5,230                 506,863                506,863      - N - N/A 050-Stanislaus County

536 CAPITAL Base N 31099832 76 GT Station Reliability 766 Becker System Upgrades 5759658 Sant Rosa CS. SANT ROSA CS. 02/18/2015 12/15/2015 1/14/2016 1/14/2016 N N N (6,966)         8,417                 986,132                986,132      - N - N/A 049-Sonoma County

537 CAPITAL Base N 31099916 76 GT Station Reliability 766 Becker System Upgrades 5759662 PLS 1A / 1B PLS 1A / 1B 12/03/2014 4/13/2017 5/3/2017 5/3/2017 N N N 34,322         142,752             450,371                460,371      - N - N/A 036-San Bernardino County

538 CAPITAL Base Y 31100221 76 GT Station Reliability 766 Becker System Upgrades 5759663 Delevan PLS 6 04/14/2015 5/26/2016 6/16/2016 6/17/2016 N N N 35                24,050               290,113                290,113      - Y - N/A 035-San Benito County

539 CAPITAL Base N 74000961 76 GT Station Reliability 764 Perform Complex Station Rblds 5759664 PLS 4A & 4B PLS-4A & B - STATION REBUILD 02/02/2015 2/12/2018 7/24/2018 8/17/2018 N N N 1,538,281   2,020,571          2,538,738             17,978,658 - N - N 015-Kern County

540 CAPITAL Base Y 31100220 76 GT Station Reliability 76M GT SCADA Visibility 5759665 GT SCADA Visibility TRANSMISSION SCADA VISIBILITY 10/20/2014 - - - N N N 436,461      478,230             632,824                1,777,697   - N/A - N/A 040-San Luis Obispo County

541 CAPITAL Base Y 31099033 76 GT Station Reliability 763 Perform Simple Station Rblds 5759672 Spreckels Suger Meter SPRECKELS SUGAR METER 01/05/2015 5/30/2019 7/25/2019 8/23/2019 N N N -               11,449               567,608                1,068,736   - N - N/A 010-Fresno County

542 CAPITAL Base N 74012841 76 GT Station Reliability 76N Routine Spend C&P Capital 5759676 TOPOCK REMEDY PROJECT S-195 TOPOCK REMEDYCONV 03/03/2014 1/10/2019 9/11/2019 5/16/2019 N N N 255,035      457,333             457,333                607,342      - N/A - N/A 036-San Bernardino County

543 CAPITAL Base Y 31099160 76 GT Station Reliability 76N Routine Spend C&P Capital 5759677 Santa Rosa CS Replace Blowdown Silencer SANTA ROSA CS REPLACE BLOWDOWN SILENCER 12/29/2015 11/15/2016 11/28/2016 4/14/2017 N N N 5,724           71,139               295,300                341,962      - Y - N/A 049-Sonoma County

544 CAPITAL Base Y 31098471 76 GT Station Reliability 76N Routine Spend C&P Capital 5759678 Tionesta Air Compressor Replacement TIONESTA AIR COMPRESSOR REPLACEMENT 02/01/2016 5/1/2017 6/29/2017 7/11/2017 N N Y 272,723      1,484,357          1,913,184             1,975,057   - N - N/A 025-Modoc County

545 CAPITAL Base Y 31098472 76 GT Station Reliability 76N Routine Spend C&P Capital 5759679 McD Is MCS K1/K2 Retrofit MCD IS - MCS K1/K2 GHG RETROFIT 12/23/2015 1/16/2018 2/28/2018 3/23/2018 N N N 8,810           331,054             753,818                1,247,800   - N/A - N 039-San Joaquin County

546 CAPITAL Base Y 31099802 76 GT Station Reliability 76N Routine Spend C&P Capital 5759680 Hinkley Environmental Risk Mitigation HINKLEY ENVIRONMENTAL RISK MITIGATION 01/27/2015 9/19/2016 12/29/2016 3/30/2018 N Y N 576,417      749,876             1,976,816             2,257,447   - Y - N 036-San Bernardino County

547 CAPITAL Base Y 31099804 76 GT Station Reliability 76N Routine Spend C&P Capital 5759681 Topock Environmental Risk Mitigation TOPOCK ENVIRONMENTAL RISK MITIGATION 01/09/2015 10/12/2015 10/19/2015 12/8/2015 N N N 491              693                    719,317                719,317      - N/A - N/A 036-San Bernardino County

548 CAPITAL Base Y 31099805 76 GT Station Reliability 76N Routine Spend C&P Capital 5759682 TK-1 Lube Oil Cooler Fan Motor Replacmnt TK-1 LUBE OIL COOLER REPLACEMENT 12/29/2014 5/1/2017 8/4/2017 8/14/2017 N N Y 1,269,143   2,563,403          3,025,155             3,080,340   - N/A - N/A 025-Modoc County

549 CAPITAL Base Y 31100040 76 GT Station Reliability 76N Routine Spend C&P Capital 5759683 Mcd Is - MCS Replace Tank D-1A MCD IS - MCS REPLACE TANK D-1A 01/02/2015 4/27/2016 11/10/2016 5/26/2017 N N N 26,499         267,330             1,530,903             1,555,903   - N/A - N 039-San Joaquin County

550 CAPITAL Base Y 31099807 76 GT Station Reliability 76N Routine Spend C&P Capital 5759685 TCS Replace Level Indicators MCD IS - TCS REPLACE LEVEL INDICATORS 02/05/2015 10/3/2016 1/11/2017 4/28/2017 N N N 17,782         127,510             1,985,503             2,005,503   - N - N/A 039-San Joaquin County

551 CAPITAL Base Y 31099809 76 GT Station Reliability 76N Routine Spend C&P Capital 5759687 Hinkley Pond #8 Liner Replacement HINKLEY POND #8 LINER REPLACEMENT 11/18/2015 6/4/2018 9/28/2018 10/17/2018 N N N 110,624      257,524             438,247                8,816,816   - N/A - N 036-San Bernardino County

552 CAPITAL Base Y 31099812 76 GT Station Reliability 76N Routine Spend C&P Capital 5759690 Hinkley K5 Replace Exhaust Manifold HINKLEY K5 REPLACE EXHAUST MANIFOLD 12/02/2014 8/10/2015 10/10/2015 10/10/2015 N N N 468              3,281                 403,160                403,160      - N/A - N/A 036-San Bernardino County

553 CAPITAL Base Y 31099815 76 GT Station Reliability 76N Routine Spend C&P Capital 5759693 Hinkley K-Unit Compressor Overhaul HINKLEY K-UNIT COMPRESSOR OVERHAUL 01/08/2015 10/24/2015 12/23/2015 12/23/2015 N N N 141              2,747                 335,789                335,789      - N/A - N/A 036-San Bernardino County

554 CAPITAL Base Y 31100044 76 GT Station Reliability 76N Routine Spend C&P Capital 5759694 Hinkley K12 - Engine Top End Overhaul HINKLEY K12 - ENGINE TOP END OVERHAUL 01/07/2015 10/21/2017 12/9/2017 2/2/2018 Y Y N 1,299,833   1,366,809          2,440,339             2,553,296   - Y - N/A 036-San Bernardino County

555 CAPITAL Base Y 31100362 76 GT Station Reliability 76N Routine Spend C&P Capital 5759698 DELEVAN CS REPLACE UPS DELEVAN COMPRESSOR STATION REPLACE UPS & 12/22/2014 11/15/2016 11/29/2016 12/23/2016 N N N 204,609      276,211             1,592,378             1,616,968   - N/A - N/A 011-Glenn County

556 CAPITAL Base N 31100363 76 GT Station Reliability 76N Routine Spend C&P Capital 5759699 Santa Rosa CS Replace air/gas switches SANTA ROSA CS REPLACE AIR/GAS SWITCHES 11/30/2015 8/21/2017 1/0/1900 3/30/2018 Y Y N 733,125      890,789             1,077,125             1,175,687   - Y - N 049-Sonoma County

557 CAPITAL Base Y 31100364 76 GT Station Reliability 76F Emergency Shutdown upgrade 5759700 Bethany Gas Detectors Replacement BETHANY GAS DETECTORS REPLACEMENT 02/02/2015 3/27/2017 5/5/2017 6/6/2017 N N N 38,219         875,507             1,135,995             1,194,812   - N - N/A 039-San Joaquin County

558 CAPITAL Base Y 30859799 76 GT Station Reliability 764 Perform Complex Station Rblds 5759701 Lomita Park L-101 MP33.68 REBUILD LOMITA PARK STN 06/29/2011 9/15/2014 2/26/2015 5/1/2015 N N N 431,127      499,637             8,825,125             8,902,704   - Y - N/A 041-San Mateo County

559 CAPITAL Base Y 31100372 76 GT Station Reliability 76N Routine Spend C&P Capital 5759702 Mcd Is - TCS Extend ESD Boundary MCD IS - TCS EXTEND ESD BOUNDARY 11/30/2015 10/15/2018 11/19/2018 12/20/2018 N N N 73,258         343,859             646,982                1,399,704   - N/A - N 039-San Joaquin County

560 CAPITAL Base Y 31100373 76 GT Station Reliability 76F Emergency Shutdown upgrade 5759703 Santa Rosa CS Gas and Fire Detection SANTA ROSA CS GAS AND FIRE DETECTION 02/10/2015 12/7/2015 1/13/2016 1/13/2016 N N N 5,132           6,058                 607,580                619,614      - N - N/A 049-Sonoma County

561 CAPITAL Base N 74012916 76 GT Station Reliability 76Z Physical Security - Capital 5759707 TBD_Physcial Security jobs S-350 TBD PHYSICAL SECURITY JOBS (PRCONV 01/12/2015 - - - N N N 149,234      1,319,332          1,319,332             3,269,332   - N/A - N/A 099-Multiple Counties
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562 CAPITAL Base Y 31100466 76 GT Station Reliability 76T Upgrade Station Controls 5759712 Gerber GB-PLC Controls GERBER UNIT & STATION CONTROLS UPGRADE 04/14/2016 4/16/2018 6/8/2018 8/10/2018 N N N 599,519      799,608             927,512                5,449,247   - N - N/A 011-Glenn County

563 CAPITAL Base Y 31100721 76 GT Station Reliability 763 Perform Simple Station Rblds 5759713 Santa Rosa Comp- Replace Plc And I/o SANTA ROSA COMP- REPLACE PLC AND I/O 03/03/2015 7/18/2016 12/13/2016 1/6/2017 N N N 25,199         153,268             1,937,363             1,985,265   - N - N/A 049-Sonoma County

564 CAPITAL Base Y 31100723 76 GT Station Reliability 76N Routine Spend C&P Capital 5759714 Tionesta Stn Blwdwn Valve/Actuat Replcnt TIONESTA STN BLWDWN VALVE/ACTUAT REPLCNT 11/16/2015 6/4/2018 7/12/2018 8/10/2018 N N N 16,708         63,653               337,710                1,636,876   - N - N/A 045-Shasta County

565 CAPITAL Base Y 31100934 76 GT Station Reliability 76N Routine Spend C&P Capital 5759719 Gerber Rplce Stn L-400 Blowdown Valves GERBER RPLCE STN L-400 BLOWDOWN VALVES 03/31/2016 4/16/2018 6/29/2018 8/10/2018 N N N 236,515      353,260             454,403                2,703,009   - N/A - N/A 011-Glenn County

566 CAPITAL Base Y 31100935 76 GT Station Reliability 76N Routine Spend C&P Capital 5759720 Topock x-tie, Suction PRV s, TW-1 OPP TOPOCK CROSSTIE & SUCTION PRVS 01/08/2015 2/12/2018 6/7/2018 7/9/2018 N N N 1,525,796   2,113,667          2,654,110             7,902,683   - N - N/A 036-San Bernardino County

567 CAPITAL Base Y 31101001 3L Gas Trans Storage Wells 3L4 WELL -  Repair and Replace 5759724 McD Is - WSS Replace Gathering Lines MCD IS   WSS Replace Gas Well Transmissi 02/03/2015 6/5/2018 10/18/2018 11/19/2018 N N N 896,258      1,113,066          2,788,794             13,466,247 - Y - N 039-San Joaquin County

568 CAPITAL Base Y 31101003 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5759726 MCD Isl Rework well TC-1AS (2015) MCD ISL REWORK WELL WS-1W (2015) 01/20/2015 3/2/2015 10/7/2015 3/31/2016 N N N 56,100         49,720               2,573,555             2,573,555   - N - N/A 039-San Joaquin County

569 CAPITAL Base Y 31101004 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5759727 MCD Isl Rework well TC-7S (2015) MCD ISL  REWORK WELL WS-3E (2015) 01/20/2015 3/2/2015 9/30/2015 3/31/2016 N N N -               13,602               1,793,092             1,793,092   - N - N/A 039-San Joaquin County

570 CAPITAL Base Y 31101005 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5759728 LM Rework Well 2A (2015 LOS MEDANOS REWORK WELL LM-11C (2015) 01/20/2015 3/2/2015 8/18/2015 9/8/2015 N N N -               2,149                 1,875,512             1,875,512   - N/A - N/A 007-Contra Costa County

571 CAPITAL Base Y 31101006 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5759729 MCD Isl Rework well TC-14S (2015) MCD ISL REWORK WELL TC-14S (2015) 01/20/2015 3/2/2015 8/18/2015 9/8/2015 N N N 19,307         107,213             2,306,435             2,306,435   - N - N/A 039-San Joaquin County

572 CAPITAL Base N 31101007 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5759730 MCD Isl Rework well TC-15S (2015) MCD ISL REWORK WELL TC-15S (2015) 01/20/2015 3/2/2015 8/20/2015 9/8/2015 N N N 51,574         73,485               1,536,282             1,536,282   - N - N/A 039-San Joaquin County

573 CAPITAL Base Y 30603874 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759750 DFM 1603-01 MP 2.15 1.5 MI 8   EXT LOUIS R-574 DFM 1603-01 MP 2.15 1.5 MI 8" EXT 10/08/2007 1/9/2017 5/1/2017 8/4/2017 N N Y 20,686         3,955,916          5,249,983             5,349,979   - N/A - N 039-San Joaquin County

574 CAPITAL Base N 74012796 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759754 3001-01 , MP 2.02-3.11 CAPACITY R-361 DFM 3001-01 1.06MI MP 2.05-3.11 RE 06/06/2017 5/29/2018 8/14/2018 9/6/2018 N N N 728,469      1,344,258          1,344,258             17,225,169 - N/A - N/A 007-Contra Costa County

575 CAPITAL Base N 30887534 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759762 DFM 2403 R-384 DFM-2403-01 1.18MI MP 1.64 REPLACE 01/19/2000 11/14/2016 11/30/2016 12/23/2016 N N N 13,856         157,004             13,261,157           13,261,157 - N/A - N/A 001-Alameda County

576 CAPITAL Base N 30911591 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759763 12296 L-331B MP 0.76 1.31 REINFORCEMENT R-296  L-331B MP 0.76 1.31 REINFORCEMENT 03/12/2012 11/30/2015 1/22/2016 2/5/2016 N N N 27,324         83,847               7,639,589             7,639,589   - Y - N/A 024-Merced County

577 CAPITAL Base N 30990729 76 GT Station Reliability 763 Perform Simple Station Rblds 5759766 STATION LAWRNCE EXPY & STEVENS CRK STG 3 LAWRENCE & STEVENS CREEK REG STATION 04/19/2013 5/7/2015 8/27/2015 2/12/2016 N N N (6,076)         8,295                 5,625,656             5,725,991   - N - N 043-Santa Clara County

578 CAPITAL Base N 31066825 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759771 R-68 (CA-29 & ZINFANDEL) STATION REBUILD R-68 (CA-29 & ZINFANDEL) STATION REBUILD 04/02/2014 5/24/2017 9/14/2016 6/30/2017 N N N 191,223      1,104,793          3,866,551             3,962,355   - Y - N/A 028-Napa County

579 CAPITAL Base N 31070469 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759772 210A TO 210B CROSS-TIE IN JAMESON CANYON R-492 L-210A/210B 0.04MI MP24.14-24.12 R 04/21/2014 9/2/2015 10/21/2015 11/3/2015 N N N 2,063           3,207                 1,699,467             1,717,519   - Y - N/A 028-Napa County

580 CAPITAL Base Y 30921689 75 GT Pipeline Reliability 75D Valve Program 5759774 137C MP 8.44 INSTALL FIRE VALVE 137C MP 8.44 INSTALL FIRE VALVE 05/02/2012 6/22/2015 7/16/2015 7/18/2015 N N N 2,178           6,189                 484,290                484,290      - N - N/A 012-Humboldt County

581 CAPITAL Base Y 30921691 75 GT Pipeline Reliability 75D Valve Program 5759775 137B MP 7.35 INSTALL FIRE VALVE GT 137B MP 7.35 INSTALL FIRE VALVE 05/02/2012 8/18/2014 9/12/2014 1/27/2015 N N N 595              5,131                 784,599                796,599      - Y - N/A 012-Humboldt County

582 CAPITAL Base Y 30993352 75 GT Pipeline Reliability 75D Valve Program 5759777 L-400 MP 204.01 V-1 REPLACEMENT L-400 MP 204.01 V-1 REPLACEMENT 05/02/2013 3/12/2015 3/20/2015 6/30/2015 N N N 7,014           25,470               760,475                760,475      - N/A - N/A 006-Colusa County

583 CAPITAL Base Y 31016861 75 GT Pipeline Reliability 75D Valve Program 5759778 L-132 MP 46.92 REPL V-754 SUNNYDALE SF L-132 MP 46.92 REPL V-754 SUNNYDALE SF 08/24/2013 4/20/2016 5/26/2016 9/21/2016 N N N (36,968)       5,817                 1,519,646             1,531,646   - Y - N/A 038-San Francisco County

584 CAPITAL Base N 31017729 75 GT Pipeline Reliability 75D Valve Program 5759782 L-121MP 2.02 MLV REMOVAL L-121MP 2.02 MLV REMOVAL 08/28/2013 3/14/2016 4/20/2016 6/30/2016 N N N 15,012         19,271               345,757                345,757      - N - N/A 051-Sutter County

585 CAPITAL Base Y 31055797 75 GT Pipeline Reliability 75D Valve Program 5759784 DREG5180 GONZALES TOWN V-1 REPLMT DREG5180 GONZALES TOWN V-1 REPLMT 02/10/2014 2/29/2016 3/15/2016 3/25/2016 N N N 519              15,282               616,343                628,343      - N/A - N/A 027-Monterey County

586 CAPITAL Base N 31060771 75 GT Pipeline Reliability 75D Valve Program 5759785 DREG5645 MP-0.29 RPLC 4-IN VALVE DREG5645 MP-0.29 RPLC 4-IN VALVE 03/04/2014 8/31/2015 9/18/2015 9/25/2015 N N N 10,130         22,049               300,915                300,915      - Y - N/A 007-Contra Costa County

587 CAPITAL Base Y 31070951 75 GT Pipeline Reliability 75D Valve Program 5759786 L118A_MP81.67_REPLACE_INOP_VALVES_V1_V2 L118A_MP81.67_REPLACE_INOP_VALVES_V1_V2 04/22/2014 5/4/2015 6/3/2015 7/3/2015 N N N 18,342         45,284               2,033,248             2,045,248   - Y - N/A 024-Merced County

588 CAPITAL Base Y 30604186 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759791 L-131 MP 46.34 - 50.57 RETIRE FREMONT L-131 MP 46.34 - 50.57 RETIRE FREMONT 03/11/2010 7/15/2015 1/0/1900 10/10/2015 N N N 3,931           13,014               6,405,812             6,405,812   - Y - N/A 001-Alameda County

589 CAPITAL Base Y 30628834 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759792 L-107 M26.01-26.61 REPLACE 3150FT - 36IN R-305 L-107 0.6MI MP26.01-26.61 REPLACE 05/03/2010 5/14/2014 10/5/2014 7/23/2015 N N N 8,387           (10,259)              20,251,517           20,251,517 - Y - N/A 001-Alameda County

590 CAPITAL Base Y 30859792 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759793 L-107 MP29.27-31.21REPL FREMONT-IRVING R-307 L-107 1.94MI MP29.27-31.21 REPL 06/28/2011 3/3/2014 10/20/2014 5/20/2015 N N N 980              565,520             44,906,310           44,906,310 - Y - N/A 001-Alameda County

591 CAPITAL Base Y 30877383 75 GT Pipeline Reliability 75H Class Location 5759794 L-300B , MP 344.5 CCC RPL 1800 FT OF 34 R-295 L-300B MP 344.5 REPL 1800FT 06/28/2011 9/22/2014 12/15/2014 1/26/2015 N N N 6,546           12,431               4,807,210             4,807,210   - Y - N/A 016-Kings County

592 CAPITAL Base N 30884606 75 GT Pipeline Reliability 75J Geo-Hazard Mitigations 5759795 021E MP 129.7 LAND SLIDE MITIGATION 021E MP 129.7 LAND SLIDE MITIGATION 10/20/2011 6/13/2016 8/26/2016 9/15/2016 N N N 115,335      548,546             7,126,310             7,326,310   - N/A - N 023-Mendocino County

593 CAPITAL Base N 30885310 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759796 L-132 MP41.83-42.95 REPLACE 3431-FT SSF0 L-132 MP41.83-42.95 REPLACE 3431-FT 10/21/2011 1/6/2015 4/28/2015 6/13/2015 N N N 1,429           14,999               17,449,367           17,449,367 - Y - N/A 041-San Mateo County

594 CAPITAL Base Y 30888833 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759797 REBUILD FOLEYS RANCH CROSSOVER BALIP R-304 L-131 0.0MI MP38.7-38.7 REBUILD 11/08/2011 7/30/2014 4/9/2015 10/2/2015 N N N 178,188      353,313             13,912,111           14,061,037 - N - N/A 039-San Joaquin County

595 CAPITAL Base N 30888834 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759798 WALNUT CROSSOVER REBUILD BALIP WALNUT CROSSOVER REBUILD BALIP 11/08/2011 9/18/2017 10/5/2017 10/12/2017 Y N Y 1,475,299   1,615,972          3,344,704             3,454,704   - N - N/A 007-Contra Costa County

596 CAPITAL Base N 30888836 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759799 L-107 M31.22-33.20 RPLC 9200 FT BALIP R-309A L-107 1.15MI MP31.22-32.37 BALIP 11/08/2011 5/18/2015 5/6/2016 5/25/2016 N N N 194,443      404,803             44,611,422           44,624,669 - Y - N/A 043-Santa Clara County

597 CAPITAL Base Y 30959335 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759800 L-153 REPL 0.12MI MP 3.45-3.58 R-149 L-153 0.12 MI MP 3.45 - 3.57 REPLA 11/09/2012 10/3/2016 5/11/2017 6/2/2017 N N N 79,310         10,115,866        13,699,874           14,573,245 - N/A - N 001-Alameda County

598 CAPITAL Base Y 30977175 75 GT Pipeline Reliability 75L Fault Crossings 5759801 L21A FAULT CROSSING MITIGATION R-326 L21A FAULT CROSSING MITIGATION 03/08/2013 6/8/2015 7/15/2015 7/31/2015 N N N 1,087           5,630                 1,990,039             1,990,039   - N/A 2015 N 028-Napa County

599 CAPITAL Base Y 74004062 75 GT Pipeline Reliability 75T Exposed Pipe 5759803 L-400 MP 141.7 EXPOSED PIPE SALT CREEK R-409 L-400 0.47MI MP 141.7-141.9 REPLAC 11/20/2014 10/18/2019 2/27/2020 2/3/2020 N N N 133,637      326,364             793,787                10,483,348 - N - N/A 052-Tehama County

600 CAPITAL Base Y 31004778 75 GT Pipeline Reliability 75T Exposed Pipe 5759804 191-1 MP XX LOWERING MAIN (CAPITAL) 191-1 MP XX LOWERING MAIN (CAPITAL) 06/28/2013 6/15/2015 7/27/2015 7/31/2015 N N N 7,248           10,420               3,207,918             3,207,918   - N - N 007-Contra Costa County

601 CAPITAL Base Y 31020334 75 GT Pipeline Reliability 75T Exposed Pipe 5759805 L134A_MP32.6_Replace_4in_HDD R-500 L-134A 0.05MI MP 32.66-32.71 RELO 09/10/2013 10/5/2015 10/26/2015 11/13/2015 N N N 11,871         25,241               1,263,358             1,263,358   - N - N/A 024-Merced County

602 CAPITAL Base Y 31044010 75 GT Pipeline Reliability 75M Shallow Pipe 5759806 L-103 REPL 1.27MI MP 17.99-19.26 R-498 L-103 1.27MI MP 17.99-19.26 REPLAC 12/19/2013 4/26/2016 8/25/2016 11/18/2016 N N N 64,195         91,279               5,213,836             5,213,836   - N 2008, 2011 N 043-Santa Clara County

603 CAPITAL Base Y 74000781 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759808 L-109 MP 46.00-48.21 REPLACE 26   LINER R-414 L-109 MP 46.00-48.21 REPLACE 26" L 12/16/2014 3/20/2017 8/20/2017 9/26/2017 N N Y 13,757,574 27,392,293        30,083,808           30,587,237 - N/A 2015 N 038-San Francisco County

604 CAPITAL Base Y 74000277 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759809 L-108 MP 45.95-49.19 INST 24  L-108 3.95MI MP 45.95-49.19 REPLACE 24" 01/21/2015 6/18/2018 10/19/2018 11/14/2018 N N N 2,292,595   2,640,007          3,248,066             26,107,475 - Y - N/A 039-San Joaquin County

605 CAPITAL Base N 30798747 75 GT Pipeline Reliability 75K Water and Levee Crossings 5759810 L-400/401 MP 246 CACHE CREEK RELO R-405 L-400 MP246 CACHE CREEK RELOCATION 10/03/2011 5/21/2015 10/13/2015 12/11/2015 N N N 35,317         82,894               8,970,223             8,990,280   - N - N 057-Yolo County

606 CAPITAL Base Y 30822663 75 GT Pipeline Reliability 75K Water and Levee Crossings 5759811 L-114MP 7.32 RETIRESANJOAQUIN RIVER XING R-306 L-114MP 7.32 RETIRESANJOAQUIN RIVE 12/13/2010 8/14/2017 1/0/1900 9/11/2017 Y N Y 437,081      440,349             4,788,339             4,863,339   - Y 2011 Y 034-Sacramento County

607 CAPITAL Base Y 31042579 84 GT Gas Gathering System Manage 84D Gas Gathering Divestiture 5759814 L196_MP0.886-1.727_REMV_PIPE_HOGSLU R-391 L-196 MP 0.886 - 0.9445 REMOVE PIP 12/13/2013 9/8/2015 1/0/1900 9/30/2015 N N N 880              8,252                 1,033,105             1,033,105   - N - N/A 039-San Joaquin County

608 CAPITAL Base Y 30911529 76 GT Station Reliability 76Z Physical Security - Capital 5759818 IRVINGTON INSTALL SECURITY SYSTEM IRVINGTON INSTALL SECURITY SYSTEM 03/15/2012 9/21/2015 12/30/2015 4/15/2016 N N N 680              7,759                 4,750,255             4,750,255   - N/A - N 043-Santa Clara County

609 CAPITAL Base N 30604063 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5759822 MCD ISLAND REWORK WELL TC-08S (2014) MCD ISLAND REWORK WELL TC-08S (2014) 01/07/2014 4/15/2014 9/6/2014 4/23/2015 N N N 153              220                    1,234,437             1,234,437   - Y - N/A 007-Contra Costa County

610 CAPITAL Base N 30966080 84 GT Gas Gathering System Manage 84D Gas Gathering Divestiture 5759847 L302 - DIVEST TO VENOCO R-369B L-302 DIVEST TO CRPC 12/12/2012 5/2/2016 5/12/2016 5/21/2016 N N N 10,578         22,693               626,147                640,394      - N - N/A 051-Sutter County

611 CAPITAL Base N 30990731 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759918 8807-01 Lawrence DFM uprate capital work OCG R-456 DFM 8807-01 MP 0.0-5.08 CAPACI 02/05/2013 10/8/2014 12/8/2014 12/31/2014 N N N 1,784           5,159                 2,844,830             2,844,830   - N - N/A 043-Santa Clara County

612 CAPITAL Base N 31053461 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5759919 L-147 MP 0.45-0.55 Replace 600 feet R-377 L-147 0.0MI MP0.052 -0.52 MITER 12/24/2013 10/6/2014 10/27/2014 11/26/2014 N N N 13,480         13,480               1,543,690             1,543,690   - Y - N/A 041-San Mateo County
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613 CAPITAL Base Y 31098514 75 GT Pipeline Reliability 75D Valve Program 5759926 InOp Valves - TAFB Valve Lot Rebuild INOP VALVES - TAFB VALVE LOT REBUILD 09/03/2014 6/22/2015 6/24/2015 9/28/2015 N N N 32,781         57,788               2,444,503             2,470,503   - N 2011 N 048-Solano County

614 CAPITAL Base N 31100369 76 GT Station Reliability 76F Emergency Shutdown upgrade 5759932 McD Is - MCS add ESD PBs & Gas Detec Lts MCD IS - MCS ADD ESD PBS & GAS DETEC LTS 01/15/2015 7/25/2016 11/15/2016 11/15/2016 N N N 815              21,083               481,509                498,232      - N - N/A 039-San Joaquin County

615 CAPITAL Base Y 31056010 76 GT Station Reliability 76R Compressor Unit Control Repl 5759933 TOPOCK RPLC K-3 & K-9 UNIT CONTROL PANEL TOPOCK RPLC K-3 & K-9 UNIT CONTROL PANEL 02/10/2014 5/12/2014 9/30/2014 10/13/2014 N N N 534              3,571                 6,088,864             6,088,864   - Y - N/A 036-San Bernardino County

616 CAPITAL Base Y 30987738 84 GT Gas Gathering System Manage 84C Gas Gathering - Pipe Reliability/Safety 5759935 Sherman Is. - Retire Dehy Equip. SHERMAN ISLAND - RETIRE DEHYD EQUIPMENT 04/06/2013 - - - N N N 21,025         39,995               532,187                532,187      - N - N/A 048-Solano County

617 CAPITAL Base Y 31100620 76 GT Station Reliability 764 Perform Complex Station Rblds 5759938 California Street Rossi Street Reg Station Relocation & Re 01/06/2015 1/0/1900 1/0/1900 1/0/1900 N N N 42,454         83,460               789,543                7,253,301   - Y - N/A 027-Monterey County

618 CAPITAL Base N 74013597 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5759980 TotalFlow Computers - Replace antiquated S-157 REPL FLOW COMPUTER AT POWER PLANTS 12/10/2015 10/10/2017 11/15/2017 11/23/2017 Y N Y 333,831      333,831             333,831                388,953      - N - N/A 007-Contra Costa County

619 CAPITAL Base Y 31103200 3L Gas Trans Storage Wells 3L5 WELL - Controls and Continuous Monitoring 5760439 Other GSM&TS Expense Specific Projects STORAGE WELL ANNULAR MONITORING 01/08/2015 1/11/2016 3/14/2016 8/31/2016 N N N 39,479         55,698               1,014,954             1,064,954   - N - N 099-Multiple Counties

620 CAPITAL Base Y 31084217 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5760543 31084217-BRENTWOOD TERMINAL STATION GROU BRENTWOOD TERMINAL GROUNDING 06/26/2014 9/14/2015 11/4/2015 11/3/2015 N N N 4,112           11,125               507,213                513,902      - N - N/A 007-Contra Costa County

621 CAPITAL Base N 31085620 75 GT Pipeline Reliability 75D Valve Program 5760938 31085620-DFM 0214-01 MP 1.03 REPLACE V-4 GT V-194 VALVE REPL - DFM-0214-01 MP 1.0 06/28/2014 1/7/2015 1/27/2015 2/6/2015 N N N 1,620           1,620                 526,068                526,068      - Y - N/A 041-San Mateo County

622 CAPITAL Base Y 31097407 75 GT Pipeline Reliability 75D Valve Program 5760942 31097407-INOP VALVE - L220 MP 34.11 V-1 GT RT-117 INOP VALVE - L220 MP 34.11 V-1 08/27/2014 2/4/2015 2/24/2015 3/2/2015 N N N -               463                    401,000                401,000      - N - N/A 057-Yolo County

623 CAPITAL Base N 31089702 73 GT Pipeline Capacity 73A Capacity for Load Growth 5760947 31089702-3300B MP 274.39, INSTALL 1600 GT 3300B MP 274.39, INSTALL 1600  OF 4" 05/13/2014 - - - N N N -               5,823                 679,773                679,773      - N - N/A 015-Kern County

624 CAPITAL Base Y 30900656 75 GT Pipeline Reliability 75L Fault Crossings 5761258 R-322, L-181B MP1.2 San Andreas Fault L181B MP 1.2 SAN ANDREAS FAULT REPLACE 01/19/2012 8/31/2015 10/1/2015 10/10/2015 N N N (2,090)         98,760               3,394,822             3,394,822   - N/A - N 044-Santa Cruz County

625 CAPITAL Base Y 31082515 75 GT Pipeline Reliability 75I Valve Automation 5761758 V-226 L021A MP24.15 & L021B MP11.18 Sche V-226 L-021A & L-021B SCHELLVILLE STA 06/13/2014 7/6/2016 11/18/2016 11/18/2016 N N N (15,433)       90,488               5,834,254             5,834,254   - Y - N/A 028-Napa County

626 CAPITAL Base Y 31100833 75 GT Pipeline Reliability 75D Valve Program 5761941 31100833-INOP VALVE - L168 TYLER ISLAND V-277 INOP VALVE - L168 TYLER ISLAND V-C 11/24/2014 11/16/2015 12/16/2015 4/19/2016 N N N 1,699           6,806                 656,083                656,083      - N - N/A 048-Solano County

627 CAPITAL Base N 31111882 75 GT Pipeline Reliability 75D Valve Program 5761942 31111882-INOP VALVE - L220 MP 12.18 V-1 V-266 INOP VALVE - L220 MP 12.18 V-1 (R- 10/30/2014 4/1/2015 4/11/2015 8/13/2015 N N N -               1,743                 259,319                259,319      - N/A - N/A 048-Solano County

628 CAPITAL Base Y 31094761 75 GT Pipeline Reliability 75D Valve Program 5761943 31094761-DREG4902_REPLACE_FIRE_VALVE_V1 DREG4902_REPLACE_FIRE_VALVE_V1 08/13/2014 10/19/2015 11/7/2015 11/18/2015 N N N 1,814           1,191                 953,834                953,834      - N/A - N/A 039-San Joaquin County

629 CAPITAL Base N 31084732 75 GT Pipeline Reliability 75N Hydrostatic Testing 5762018 DFM 1815-02 TEST MP12.74 - 14.75 CAPITAL T-243B-13, DFM-1815-02, TEST, MONTEREY 06/25/2014 - - - N N N 3,404           4,538                 645,365                655,365      - Y - N/A 027-Monterey County

630 CAPITAL Base N 31123822 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5762178 12/15/2014 2/6/2015 3/20/2015 3/20/2015 N N N 376,915      381,722             443,425                443,425      - N - N/A 011-Glenn County

631 CAPITAL Base Y 31123904 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5762181 L50A MP 31.64 Leak Repair L50A MP 31.64 LEAK REPAIR 12/15/2014 - - - N N N -               5,948                 807,434                807,434      - N/A - N/A 004-Butte County

632 CAPITAL Base Y 74004048 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5762459 DFM 0613-01 MP 3.29-4.1 R-582 DFM 0613-01 0.75MI MP3.29-4.04 RPL 04/30/2015 8/13/2019 11/1/2019 11/27/2019 N N N 184,192      431,017             829,782                7,716,563   - N/A - N/A 034-Sacramento County

633 CAPITAL Base Y 74000790 76 GT Station Reliability 764 Perform Complex Station Rblds 5762465 Hollister HOLLISTER - STATION FULL REBUILD 03/19/2014 8/7/2017 5/31/2018 7/20/2018 Y Y N 17,541,018 19,227,043        20,722,283           48,497,059 - Y - N/A 035-San Benito County

634 CAPITAL Base N 31100007 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5762466 Edgewood Station -Access Rd & Lighting EDGEWOOD RD STA -ACCESS RD & LIGHTING 05/01/2015 3/15/2018 4/20/2018 5/24/2018 N N N 117,178      341,850             573,847                773,847      - Y - N/A 041-San Mateo County

635 CAPITAL Base Y 31139179 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5762472 Los Medanos PLS- UPS Upgrade LOS MEDANOS PLS- UPS UPGRADE 03/06/2015 12/14/2015 5/23/2016 7/8/2016 N N N 1,654           15,231               1,285,651             1,290,885   - N/A - N 007-Contra Costa County

636 CAPITAL Base Y 31102569 76 GT Station Reliability 766 Becker System Upgrades 5762475 Becker System Upgrades - TID Almond BECKER SYSTEM UPGRADES - TID ALMOND 09/23/2014 12/15/2015 1/7/2016 1/7/2016 N N N 2,781           7,124                 349,573                349,573      - Y - N/A 040-San Luis Obispo County

637 CAPITAL Base N 31106692 76 GT Station Reliability 766 Becker System Upgrades 5762477 BECKER PROGRAM TOMPKINS HILL BECKER PROGRAM TOMPKINS HILL 10/10/2014 5/5/2016 5/24/2016 5/24/2016 N N N 9,582           17,301               348,763                348,763      - N/A - N/A 012-Humboldt County

638 CAPITAL Base N 31106698 76 GT Station Reliability 766 Becker System Upgrades 5762488 BECKER PROGRAM PLS 2 AX BECKER PANEL RETROFIT - PLS 2 AX 10/10/2014 4/3/2017 4/5/2017 4/5/2017 N N N 20,941         96,966               281,195                291,195      - Y - N/A 036-San Bernardino County

639 CAPITAL Base N 74012790 76 GT Station Reliability 763 Perform Simple Station Rblds 5762493 Valero Meter Station S-364 VLO ANNEX STATION VALERO)CONV 01/29/2015 4/15/2019 6/18/2019 7/18/2019 N N N 128,980      611,999             611,999                4,411,999   - N - N/A 049-Sonoma County

640 CAPITAL Base N 31086062 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5762512 31086062-SAN PABLO STATION ILI UPGRADE L I-050A DFM 0126-01 ILI UPGD LNCHR SAN PA 06/30/2014 8/30/2016 11/29/2016 2/24/2017 N N N (188,278)     (92,625)              4,034,604             4,034,604   - Y - N/A 007-Contra Costa County

641 CAPITAL Base N 1013919 75 GT Pipeline Reliability 75# Not assigned 5762523 75N-Capital Strength Tests-Test Spoil Disposal - MWC 75 - - - - N N N 2,999,577   2,999,577          2,999,577             2,999,577   - N/A - N/A 099-Multiple Counties

642 CAPITAL Base N 31133505 75 GT Pipeline Reliability 75D Valve Program 5762558 L197C MP 8.47 Replace V-A[_]V-B InOp Val 619387 MP8.47 REPLACE V-A V-B INOP VLVS 02/10/2015 8/11/2015 8/28/2015 8/31/2015 N N N 87                87                      801,672                801,672      - N - N/A 039-San Joaquin County

643 CAPITAL Base Y 31133506 75 GT Pipeline Reliability 75D Valve Program 5762560 0821-02 MP 2.35 InOp Valve V13-G8E Tully 0821-02 MP 2.35 INOP VALVE V13-G8E TULLY 02/09/2015 6/1/2015 7/2/2015 7/17/2015 N N N 425              1,846                 1,487,207             1,499,207   - N/A - N/A 043-Santa Clara County

644 CAPITAL Base Y 31133513 75 GT Pipeline Reliability 75D Valve Program 5762562 0616-02[_]MP-0.005[_]INOP Valve D-33 Myr RETIRE DFM 0616-02 BETW MP 0.00 AND 0.05 02/09/2015 1/8/2016 2/8/2016 3/4/2016 N N N 4,012           15,447               877,056                877,056      - N - N/A 034-Sacramento County

645 CAPITAL Base Y 31133517 75 GT Pipeline Reliability 75D Valve Program 5762564 0614-08[_]MP1.9[_]InOp V-D100 0614-08_MP1.9_INOP V-D100 02/09/2015 8/12/2015 8/19/2015 1/29/2016 N N N -               1,995                 545,567                545,567      - N - N/A 034-Sacramento County

646 CAPITAL Base N 31134226 75 GT Pipeline Reliability 75I Valve Automation 5762788 02/02/2015 8/28/2014 10/28/2015 10/28/2015 N N N 48                48                      759,300                759,300      - Y - N/A 048-Solano County

647 CAPITAL Base Y 31134968 75 GT Pipeline Reliability 75D Valve Program 5762858 DREG5300[_]0[_]0.00047[_]Replace Leaking R-564 DREG5300_0_0.00047_REPLACE LEAKING 01/08/2015 3/18/2015 4/2/2015 4/10/2015 N N N (821)            3,481                 767,263                767,263      - Y - N/A 001-Alameda County

648 CAPITAL Base Y 31135037 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5762859 L-314 MP 24.75-24.92 REPL 900FT ERW leak RT-146 L-314 MP 24.75-24.92 REPLACE 10" 02/17/2015 6/16/2015 8/8/2015 8/24/2015 N N N 8,723           18,889               1,374,624             1,374,624   - N/A - N/A 036-San Bernardino County

649 CAPITAL Base Y 31135035 75 GT Pipeline Reliability 75D Valve Program 5762862 7204-01 Gertrude Ave. & Winton Way. V-1 7204-01 GERTRUDE AVE. & WINTON WAY.  V-1 04/06/2015 9/28/2015 10/14/2015 1/29/2016 N N N 7,886           13,104               703,264                703,264      - N - N/A 024-Merced County

650 CAPITAL Base Y 31129912 76 GT Station Reliability 764 Perform Complex Station Rblds 5763298 20TH AVE & MLK_L108_INSTALL VALVES 20TH AVE & MLK_L108_INSTALL VALVES 01/22/2015 7/10/2019 8/12/2020 9/29/2020 N N N 241,392      508,276             1,091,250             4,769,060   - Y - N/A 034-Sacramento County

651 CAPITAL Base Y 31104822 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763332 0214-01_MP0.00-1.71 DFM-0214-01_MP 0.68 CASING REMEDIATION 12/19/2014 3/12/2018 - 4/13/2018 N N N 10,706         33,264               287,160                730,215      - N/A - N/A 041-San Mateo County

652 CAPITAL Base Y 31106015 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763333 0215-01_MP0.0000-0.9900 DFM-0215-01_MP 0.46 CASING REMEDIATION 10/08/2014 4/21/2015 - 5/13/2015 N N N -               240                    428,066                428,066      - N/A - N/A 041-San Mateo County

653 CAPITAL Base Y 31118736 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763334 0402-01_MP0.0000-5.6040 DFM 0402-01_MP 4.57 CASING REMEDIATION 12/15/2014 10/28/2015 - 4/5/2016 N N N 45                (3,096)                706,104                706,104      - N - N/A 028-Napa County

654 CAPITAL Base Y 31104824 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763336 0404-02_MP0.00-0.13 DFM 0404-02_MP 0.04 CASING REMEDIATION 01/12/2015 11/15/2015 - 12/19/2015 N N N -               (7,513)                662,471                662,471      - N/A - N/A 048-Solano County

655 CAPITAL Base N 31105693 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763386 153_MP0.00-27.88 L 153_MP 13.31 CASING REMOVAL 12/09/2014 1/30/2015 - 3/25/2015 N N N 13,973         13,973               540,850                540,850      - Y - N/A 001-Alameda County

656 CAPITAL Base Y 31104821 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763389 172A_MP45.7796-79.1330 L-172A_MP 70.83 CASING REMEDIATION 12/04/2014 7/21/2015 - 8/22/2015 N N N 89                191                    415,261                415,261      - N/A - N/A 034-Sacramento County

657 CAPITAL Base Y 30937475 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5763390 177A CTS INSTALLATIONS L-177A CTS INSTALLATIONS (42 sites) 09/14/2012 11/4/2016 - 11/8/2016 N N N 441,237      511,829             2,231,249             2,444,204   - Y - N/A 052-Tehama County

658 CAPITAL Base Y 31106008 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763391 1812-13_MP0.0000-2.1000 DFM-1812-13_MP 0.02 CASING REMEDIATION 10/07/2014 9/14/2015 - 10/16/2015 N N N 1,744           2,095                 642,272                642,272      - N - N/A 027-Monterey County

659 CAPITAL Base N 30937479 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5763396 220 CTS INSTALLATION 220 CTS INSTALLATION 07/17/2012 11/18/2013 - 1/0/1900 N N N 969              (1,063)                307,474                307,474      - N/A - N/A 048-Solano County

660 CAPITAL Base Y 31106004 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763397 3008-01_MP0.0000-8.0160 DFM-3008-01_MP 1.24 CASING REMEDIATION 10/07/2014 6/5/2015 - 9/24/2015 N N N 7,846           2,122                 807,386                807,386      - N/A - N/A 007-Contra Costa County

661 CAPITAL Base Y 31104825 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763402 7224-15_MP0.0000-0.7525 DFM 7224-15_MP 0.01 CASING REMEDIATION 01/22/2015 9/9/2015 - 10/23/2015 N N N -               445                    530,804                530,804      - N/A - N/A 050-Stanislaus County

662 CAPITAL Base Y 31082398 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763411 CASING REMEDIATION 021E MP 63.74 GT CASING REMEDIATION 021E MP 63.74 06/12/2014 11/5/2014 - 1/26/2015 N N N 23                2,701                 719,153                719,153      - Y - N/A 049-Sonoma County

663 CAPITAL Base Y 31082422 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763412 CASING REMEDIATION 021E MP 67.74 GT CASING REMEDIATION 021E MP 67.74 07/23/2014 10/16/2014 - 1/26/2015 N N N 23                1,937                 495,806                495,806      - N/A - N/A 049-Sonoma County
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664 CAPITAL Base N 31067198 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763414 CASING REMEDIATION 0608-01 MP 2.37 CASING REMEDIATION 0608-01 MP 2.37 04/01/2014 8/9/2014 - 10/30/2014 N N N 278              278                    462,642                462,642      - Y - N/A 034-Sacramento County

665 CAPITAL Base Y 31082399 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763415 CASING REMEDIATION 0608-01 MP 2.46 CASING REMEDIATION 0608-01 MP 2.46 06/12/2014 1/20/2015 - 4/9/2015 N N N 802              (64)                     1,029,576             1,029,576   - Y - N/A 034-Sacramento County

666 CAPITAL Base N 31065134 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763416 CASING REMEDIATION 301B MP 2.01 CASING REMEDIATION 301B MP 2.01 03/25/2014 10/20/2014 - 11/10/2014 N N N -               702                    302,271                302,271      - N - N/A 027-Monterey County

667 CAPITAL Base N 31065159 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763420 CASING REMEDIATION L-401 MP 323.19 CASING REMEDIATION L-401 MP 323.19 03/25/2014 10/14/2014 - 11/8/2014 N N N -               488                    350,722                350,722      - N - N/A 039-San Joaquin County

668 CAPITAL Base Y 31086219 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763422 CASING REMOVAL 0812-01 MP 0.67 GT CASING REMOVAL 0812-01 MP 0.67 07/01/2014 11/2/2014 - 12/15/2014 N N N -               1,897                 742,763                742,763      - N - N/A 043-Santa Clara County

669 CAPITAL Base Y 31081645 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763423 CASING REMOVAL 0821-02 MP 8.15 CASING REMOVAL 0821-02 MP 8.15 06/02/2014 10/19/2014 - 2/11/2015 N N N -               34                      796,685                796,685      - N - N/A 043-Santa Clara County

670 CAPITAL Base Y 31111234 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763427 DFM 0616-02 MP 0.31 DFM 0616-02 MP 0.31 CASING REMEDIATION 11/28/2014 3/4/2015 - 4/23/2015 N N N 89                (28,145)              505,607                505,607      - N - N/A 034-Sacramento County

671 CAPITAL Base Y 31065904 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5763437 L 132 CP INSTALL SAN BRUNO MTN L 132 CP INSTALL SAN BRUNO MTN 06/12/2014 9/22/2014 - 7/23/2015 N N N 9,360           21,900               364,930                364,930      - Y - N/A 043-Santa Clara County

672 CAPITAL Base Y 31118733 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763438 L021C-1 MP 35.52 CASING REMEDIATION L021C-1 MP 35.52 CASING REMEDIATION 12/02/2014 7/13/2015 - 8/22/2015 N N N 89                603                    800,361                800,361      - Y - N/A 049-Sonoma County

673 CAPITAL Base Y 30916746 3K Gas Trans Remediate Corrosion 3K4 Electrical Interference - AC 5763442 L-109 AC MITIGATION C-239 L-109 AC MITIGATION 04/09/2012 3/27/2015 - 5/12/2015 N N N -               697                    1,191,304             1,191,304   - Y - N/A 041-San Mateo County

674 CAPITAL Base Y 30916749 3K Gas Trans Remediate Corrosion 3K4 Electrical Interference - AC 5763446 L-132 AC MITIGATION C-240 L-132 AC MITIGATION 04/09/2012 9/20/2017 - 1/4/2018 Y Y N 392,047      455,547             893,555                965,555      - N/A - N/A 041-San Mateo County

675 CAPITAL Base Y 31049257 3K Gas Trans Remediate Corrosion 3K4 Electrical Interference - AC 5763451 L-191 AC MITIGATION C-283 L-191 AC MITIGATION 01/14/2014 9/21/2015 - 3/25/2016 N N N 75                2,371                 3,675,246             3,675,246   - Y - N/A 007-Contra Costa County

676 CAPITAL Base Y 31105000 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5763458 L-300A MP 462.4 ANODE INSTALLATION L-300A MP 462.4 ANODE INSTALLATION 10/02/2014 11/19/2014 - 11/17/2015 N N N -               4,832                 503,197                503,197      - N - N/A 043-Santa Clara County

677 CAPITAL Base N 31111061 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763467 LINE 0109-01 MP 1.39 LINE 0109-01 MP 1.39 CASING REMOVAL 10/27/2014 8/20/2015 - 10/30/2015 N N N 4,333           4,333                 1,357,688             1,357,688   - Y - N/A 001-Alameda County

678 CAPITAL Base N 31111238 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763475 LINE 0604-03 MP 0.36 LINE 0604-03 MP 0.36 CASING REMOVAL 12/17/2014 5/11/2015 - 8/19/2015 N N N 134              134                    687,620                687,620      - Y - N/A 048-Solano County

679 CAPITAL Base Y 31111047 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763476 LINE 0613-01 MP 2.58 LINE 0613-01 MP 2.58 CASING REMEDIATION 12/04/2014 - - - N N N 8,738           17,341               288,088                288,088      - Y - N/A 034-Sacramento County

680 CAPITAL Base N 31123019 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763478 LINE 0617-06 MP 0.73 LINE 0617-06 MP 0.73 CASING REMEDIATION 12/23/2014 2/25/2015 - - N N N 89                89                      638,078                638,078      - Y - N/A 034-Sacramento County

681 CAPITAL Base N 31113725 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763480 LINE 0821-02 MP 3.85 LINE 0821-02 MP 3.85 CASING REMEDIATION 11/06/2014 11/2/2015 - 11/21/2015 N N N 89                (858)                   332,025                332,025      - Y - N/A 043-Santa Clara County

682 CAPITAL Base Y 31112585 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763482 LINE 101 MP 3.12 LINE 101 MP 3.12 CASING REMEDIATION 01/13/2015 8/22/2016 - 12/14/2016 N N N 57,707         78,307               1,643,468             1,658,468   - N/A - N/A 043-Santa Clara County

683 CAPITAL Base N 31112593 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763491 LINE 103 MP 26.79 LINE 103 MP 26.79 CASING REMOVAL 12/05/2014 11/30/2015 - 1/22/2016 N N N 89                89                      646,028                646,028      - Y - N/A 043-Santa Clara County

684 CAPITAL Base Y 31113506 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763492 LINE 105A MP 39.94 LINE 105A MP 39.94 CASING REMEDIATION 11/05/2014 3/14/2016 - 7/22/2016 N N N 268              (47,067)              2,489,942             2,489,942   - Y - N/A 001-Alameda County

685 CAPITAL Base N 31130850 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763493 LINE 105A MP 42.0585 LINE 105A MP 42.0585 CASING REMEDIATION 01/27/2015 3/18/2015 - 3/30/2015 N N N 1,525           1,525                 279,940                279,940      - Y - N/A 007-Contra Costa County

686 CAPITAL Base Y 31112590 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763494 LINE 105A MP 45.68 LINE 105A MP 45.68 CASING REMEDIATION 01/02/2015 1/0/1900 - 1/0/1900 N N N 9,714           19,350               320,452                320,452      - Y - N/A 007-Contra Costa County

687 CAPITAL Base Y 31111592 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763496 LINE 105N MP 9.04 LINE 105N MP 9.04 CASING REMEDIATION 10/29/2014 6/1/2015 - 8/20/2015 N N N 89                (12,068)              768,888                768,888      - Y - N/A 001-Alameda County

688 CAPITAL Base Y 31113511 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763497 LINE 108 MP 19.10 CASING REMEDIATION LINE 108 MP 19.10 CASING REMEDIATION 11/06/2014 2/23/2015 - 4/8/2015 N N N 89                192                    635,283                635,283      - Y - N/A 039-San Joaquin County

689 CAPITAL Base Y 31113508 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763510 LINE 1202-16 MP 2.59 LINE 1202-16 MP 2.59 CASING REMEDIATION 11/06/2014 12/6/2015 - 2/4/2016 N N N 429              8,086                 970,523                970,523      - N/A - N/A 010-Fresno County

690 CAPITAL Base Y 31112463 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763520 LINE 134A MP 26.81 LINE 134A MP 26.81 CASING REMEDIATION 01/30/2015 11/23/2015 - 2/16/2016 N N N (2)                 (52,940)              683,295                683,295      - N/A - N/A 010-Fresno County

691 CAPITAL Base Y 31120214 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763522 LINE 138C MP 49.6 LINE 138C MP 49.6 CASING REMEDIATION 12/09/2014 6/17/2015 - 9/22/2015 N N N (24,591)       (24,389)              728,370                728,370      - Y - N/A 010-Fresno County

692 CAPITAL Base Y 31111591 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763523 LINE 153 MP 13.64 LINE 153 MP 13.64 CASING REMOVAL 10/29/2014 1/0/1900 - 1/0/1900 N N N 21,950         42,899               702,525                702,525      - N/A - N/A 001-Alameda County

693 CAPITAL Base Y 31109120 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763526 LINE 153 MP 26.13 LINE 153 MP 26.13 CASING REMOVAL 10/23/2014 12/22/2014 - 2/10/2015 N N N 188              2,505                 515,639                515,639      - N/A - N/A 001-Alameda County

694 CAPITAL Base Y 31111582 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763528 LINE 153MP 2.26 LINE 153MP 2.26 CASING REMOVAL 11/03/2014 1/24/2016 - 2/25/2016 N N N -               (13,417)              688,951                688,951      - N/A - N/A 001-Alameda County

695 CAPITAL Base Y 31113518 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763533 LINE 1805-01 MP 0.31 LINE 1805-01 MP 0.31 CASING REMEDIATION 01/06/2015 8/24/2015 - 10/6/2015 N N N 53                483                    623,159                623,159      - N/A - N/A 027-Monterey County

696 CAPITAL Base Y 31112538 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763535 LINE 1881-01 MP 0.03 LINE 1881-01 MP 0.03 CASING REMEDIATION 12/11/2014 8/3/2018 - 9/26/2018 N N N 10,772         22,742               313,896                758,694      - Y - N/A 027-Monterey County

697 CAPITAL Base N 31107412 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763536 LINE 191-1 MP 34.27 LINE 191-1 MP 34.27 CASING REMOVAL 10/14/2014 11/12/2014 - 12/25/2014 N N N 2,435           2,435                 553,765                553,765      - N - N/A 007-Contra Costa County

698 CAPITAL Base N 31111365 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763537 LINE 2405-01 MP 0.34 LINE 2405-01 MP 0.34 CASING REMEDIATION 10/28/2014 7/6/2015 - 7/31/2015 N N N -               538                    338,436                338,436      - N/A - N/A 043-Santa Clara County

699 CAPITAL Base Y 31109121 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763538 LINE 3006-01 MP 5.7 LINE 3006-01 MP 5.7 CASING REMOVAL 10/23/2014 1/5/2015 - 2/9/2015 N N N 111              1,347                 476,631                476,631      - Y - N/A 007-Contra Costa County

700 CAPITAL Base Y 31132728 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763539 LINE 3015-01 MP 0.94 LINE 3015-01 MP 0.94 CASING REMOVAL 01/13/2015 3/29/2015 - 7/2/2015 N N N -               34                      883,017                883,017      - N/A - N/A 007-Contra Costa County

701 CAPITAL Base Y 31111062 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763542 LINE 6625-01 MP 58 LINE 6625-01 MP 58 CASING REMEDIATION 10/27/2014 11/4/2015 - 12/24/2015 N N N -               1,165                 895,957                895,957      - N - N/A 036-San Bernardino County

702 CAPITAL Base Y 31111585 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763544 LINE 7223-01 MP 6.01 LINE 7223-01 MP 6.01 CASING REMEDIATION 11/03/2014 2/22/2016 - 5/5/2016 N N N (9,383)         (8,629)                960,749                975,749      - N - N/A 050-Stanislaus County

703 CAPITAL Base Y 31104748 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763548 LINE GCUST5760 (DETAILS TBD) LINE GCUST5760 MP 1.16 CASING REMEDIATIO 01/13/2015 6/14/2016 - 7/21/2016 N N N (32)               (78,734)              589,845                589,845      - N/A - N/A 041-San Mateo County

704 CAPITAL Base Y 31111589 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763550 LINE X6460 MP 18.07 LINE X6460 MP 18.07 CASING REMOVAL 10/29/2014 4/22/2015 - 10/28/2015 N N N 89                (38,156)              3,944,991             3,944,991   - N/A 2015 N 001-Alameda County

705 CAPITAL Base N 30864517 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5763551 LTIMP 153 MP 24.89-26.83 2 EXCAVATIONS LTIMP 153 MP 24.89-26.83 2 EXCAVATIONS 07/21/2011 - - - N N N -               2,079                 452,982                452,982      - Y - N/A 001-Alameda County

706 CAPITAL Base Y 31130746 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5763557 TEG INSTALL L-300A MP 25.88 TEG INSTALL L-300A MP 25.88 02/02/2015 7/27/2015 - 10/16/2015 N N N 17,702         36,464               400,859                400,859      - N/A - N/A 036-San Bernardino County

707 CAPITAL Base Y 31152545 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763558 TEST CASING LINE 197A MP 35.46 CASING REMOVAL 05/14/2015 11/5/2015 - 2/9/2016 N N N 1,395           442                    378,285                378,285      - N - N/A 005-Calaveras County

708 CAPITAL Base N 30924135 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5763564 TOPOCK  L-300B  MP 1  RECTIFIERANODE TOPOCK  L-300B  MP 1  RECTIFIER/ANODE 05/12/2012 2/11/2014 - 6/6/2014 N N N 1,109           12,148               308,433                308,433      - N - N/A 036-San Bernardino County

709 CAPITAL Base Y 30711355 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5763574 C-266 L-103 MP 0.01-17.97 INSTALL CTS C-266 L-103 MP 0.01-17.97 INSTALL CTS 06/17/2009 10/15/2015 - 4/1/2016 N N N -               5,154                 349,349                349,349      - N - N/A 034-Sacramento County

710 CAPITAL Base Y 30711356 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5763575 L301G INSTALL CTS MP 2.9 TO 22.67 L301G INSTALL CTS MP 2.9 TO 22.67 06/19/2009 10/26/2015 - 12/3/2015 N N N -               158                    282,355                282,355      - N/A - N/A 034-Sacramento County

711 CAPITAL Base Y 30933203 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5763582 C-265 L-306 MP 5.15-67.7 INSTALL CTS C-265 L-306 MP 5.15-67.7 INSTALL CTS 06/23/2012 9/1/2016 - 9/2/2016 N N N (14,548)       42,806               755,473                755,473      - Y - N/A 010-Fresno County

712 CAPITAL Base N 30948019 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5763585 L111A MP 18.5 RMDA 200  RECOAT L111A MP 18.5 RMDA 200  RECOAT 09/15/2012 - - - N N N -               2,163                 353,505                353,505      - Y - N/A 010-Fresno County

713 CAPITAL Base Y 31142939 75 GT Pipeline Reliability 75D Valve Program 5763720 7220-01_MP15.75_Replace_V-15.75_MLV 7220-01_MP15.75_REPL_V-15.75_&_V-C_RMV_V 03/24/2015 10/19/2015 11/12/2015 11/19/2015 N N N 8,306           8,650                 492,815                492,815      - N/A - N/A 024-Merced County

714 CAPITAL Base Y 31143520 75 GT Pipeline Reliability 75D Valve Program 5763721 1202-19_MP 0.016_remove valve B-24 L-1202-19_MP 0.016_REMOVE VALVE B-24 06/10/2015 - - - N N N 468              4,427                 309,112                309,112      - Y - N/A 010-Fresno County
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715 CAPITAL Base Y 31143523 75 GT Pipeline Reliability 75D Valve Program 5763722 8805-03_MP0.65_Replace_V-49-G6G(3349-G6) 8805-03_MP0.65_REMOVE_V-49-G6G (3349-G6G 04/01/2015 9/14/2015 10/2/2015 10/9/2015 N N N 20,870         25,695               668,054                668,054      - N/A - N/A 043-Santa Clara County

716 CAPITAL Base Y 31143530 75 GT Pipeline Reliability 75D Valve Program 5763723 L-169A_MP 5.07_Repl BOV D @ Valve 230 L-169A_MP 5.07_REPL BOV D @ VALVE 230 03/31/2015 8/31/2015 9/29/2015 9/29/2015 N N N 6,261           14,258               652,814                652,814      - N - N/A 011-Glenn County

717 CAPITAL Base Y 31143531 76 GT Station Reliability 76N Routine Spend C&P Capital 5763724 Kettleman CEMS Improvements KINTLEMAN CEMS IMPROVEMENTS 05/28/2015 2/22/2018 4/6/2018 5/7/2018 N N N 1,132,348   1,402,807          2,219,190             3,478,277   - N - N/A 016-Kings County

718 CAPITAL Base Y 31143751 75 GT Pipeline Reliability 75M Shallow Pipe 5763742 L-191-1 Lowering Main Site 1 & 8 R-576 L-191-1 LOWERING MAIN 04/02/2015 9/3/2015 9/18/2015 9/25/2015 N N N -               2,726                 767,400                767,400      - N - N/A 007-Contra Costa County

719 CAPITAL Base Y 30716297 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5763743 L-107M15.89-18.68RETIRE14730'-24" TOP100 L-107M15.89-18.68RETIRE14730'-24" TOP100 11/21/2011 6/22/2017 1/0/1900 10/13/2017 N N Y 1,019,702   1,261,044          1,701,995             1,701,995   - N/A - N 001-Alameda County

720 CAPITAL Base Y 31115829 75 GT Pipeline Reliability 75L Fault Crossings 5763744 RT-126 L-021E MP 137.36-137.38 REPL R-608 L-021E MP137.36 137.38 REL 256"/8' 11/19/2014 2/10/2016 3/18/2016 4/8/2016 N N N 9,046           16,862               1,743,375             1,758,375   - N 2015 N 012-Humboldt County

721 CAPITAL Base N 31101801 75 GT Pipeline Reliability 75P ILI Capital Repair (Non-BA) 5763746 RT-115L-21EMP73.59ILI Dig#4ReplacePipe GT RT-115 L-21E MP 73.59 ILI DIG #4 REPL 09/16/2014 2/9/2015 3/18/2015 4/6/2015 N N N 23                23                      1,178,299             1,178,299   - Y - N/A 049-Sonoma County

722 CAPITAL Base Y 31138805 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5763751 LINE DREG4034 MP 0.0108 CASING REMOVAL LINE DREG4034 MP 0.0108 CASING REMOVAL 03/05/2015 2/9/2015 1/0/1900 5/12/2015 N N N 89                2,245                 741,100                741,100      - Y - N/A 034-Sacramento County

723 CAPITAL Base N 31143521 75 GT Pipeline Reliability 75D Valve Program 5763761 L-123_8.00_V-1 Replace L-123_8.00_V-1 REPLACE 03/31/2015 6/12/2015 6/17/2015 6/22/2015 N N N -               4,541                 306,301                306,301      - N - N/A 031-Placer County

724 CAPITAL Base Y 74001622 75 GT Pipeline Reliability 75M Shallow Pipe 5763779 DFM-1817-01 REPL 2.46MI MP 0.00-3.21 R-208 DFM-1817-01 0.77MI MP 0.00-0.77 RE 12/10/2015 6/12/2018 9/13/2018 10/18/2018 N N N 110,579      335,142             540,343                10,723,151 - N/A - N 044-Santa Cruz County

725 CAPITAL Base Y 31039593 75 GT Pipeline Reliability 75N Hydrostatic Testing 5763782 DFM-7226-01 TEST MP 0.00 TO MP 5.5 DFM-7226-01 TEST MP 0.00 TO MP 5.5 12/02/2013 - - - N N N 15,587         29,906               386,971                386,971      - N/A - N/A 050-Stanislaus County

726 CAPITAL Base Y 31088713 75 GT Pipeline Reliability 75H Pipe Replacement Class Loctn 5763785 L-114 REPL 0.38MI MP 16.86-17.06 GT L-114 REPL 0.38MI MP 16.86-17.06 07/01/2014 8/22/2014 9/27/2014 11/4/2014 N N N 2,204           5,595                 2,119,508             2,119,508   - N/A - N 007-Contra Costa County

727 CAPITAL Base N 31098509 75 GT Pipeline Reliability 75L Fault Crossings 5763787 L-021A MP17.16 FAULT CROSSING MITIGATION R-482 L-021A MP 17.16 NAPA EARTHQUAKE ST 09/02/2014 8/24/2014 9/22/2014 11/14/2014 N N N 2,446           5,048                 1,015,552             1,015,552   - Y - N/A 028-Napa County

728 CAPITAL Base N 31099800 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5763788 L-314 MP 24.92 EMERGANCY LEAK REPAIR- GT L-314 MP 24.92 EMERGANCY LEAK REPAIR- 09/05/2014 9/7/2014 9/11/2014 9/19/2014 N N N 1,109           1,109                 444,406                444,406      - Y - N/A 036-San Bernardino County

729 CAPITAL Base N 31101296 75 GT Pipeline Reliability 75L Fault Crossings 5763789 L-021B MP 3.88 FAULT CROSSING MITIGATION R-483 L-021B MP 3.88 FAULT CROSSING MITI 09/05/2014 9/25/2014 11/5/2014 11/19/2014 N N N -               (1,486)                1,089,820             1,089,820   - N/A - N/A 028-Napa County

730 CAPITAL Base Y 31130133 75 GT Pipeline Reliability 75Q Pipe Replacement (IM) 5763793 RT-141 X6460 MP 17.65-17.67 REPL RT-141 X6460 MP 17.65-17.67 REPL 01/23/2015 3/16/2015 7/2/2015 8/27/2015 N N N -               33,122               872,607                872,607      - Y - N/A 001-Alameda County

731 CAPITAL Base Y 31132059 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5763795 21H MP 1.59 REPLACE DAMAGED PIPE 21H MP 1.59 REPLACE DAMAGED PIPE 02/02/2015 - - - N N N -               176                    488,596                488,596      - Y - N/A 048-Solano County

732 CAPITAL Base N 31136754 75 GT Pipeline Reliability 75N Hydrostatic Testing 5763802 L-121 MP 0.00-6.99 T-1002 CAPITAL L-121 MP 0.00-6.99 T-1002 CAPITAL 02/25/2015 - - - N N N (2,739)         (867)                   3,776,183             3,786,183   - Y - N/A 058-Yuba County

733 CAPITAL Base Y 31140545 75 GT Pipeline Reliability 75N Hydrostatic Testing 5763804 DREG5130/DF3430 MP 0.06-0.09 T-1085 CAP T-1085 CAP DREG5130/DF3430 MP 0.06-0.09 03/11/2015 - - - N N N (32,363)       3,563                 300,200                300,200      - N - N/A 044-Santa Cruz County

734 CAPITAL Base Y 31136758 76 GT Station Reliability 76N Routine Spend C&P Capital 5763853 MCDI K7/K8/K9 COMPRESSOR YARD UPGRADE MCDI K7/K8/K9 COMPRESSOR YARD UPGRADE 02/25/2015 11/19/2015 5/23/2016 10/17/2016 N N N -               28,780               489,148                489,148      - N - N/A 099-Multiple Counties

735 CAPITAL Base Y 31133333 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5763855 TOMPKINS HILL - U/S FILTRATION/ACTUATORS TOMPKINS HILL - U/S FILTRATION/ACTUATORS 02/10/2015 8/1/2017 12/20/2017 2/2/2018 Y Y N 1,823,577   2,241,403          2,636,328             2,835,920   - N - N/A 012-Humboldt County

736 CAPITAL Base N 31142924 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5763925 L-300B MP 0.24 REPLACE ANOE L-300B MP 0.24 REPLACE ANODE 04/07/2015 5/17/2016 1/0/1900 6/15/2016 N N N 1,572           13,226               309,602                309,602      - Y - N/A 036-San Bernardino County

737 CAPITAL Base Y 74000908 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5764033 L-107 M 31.22 - 33.20  RPLC SOUTH PHASE R-309B L-107 1.18 MI MP 32.37-33.55 REPL 01/02/2013 5/2/2018 8/23/2018 9/24/2018 N N N 889,048      1,119,889          2,569,121             31,169,295 - N/A - N 001-Alameda County

738 CAPITAL Base Y 31143013 73 GT Pipeline Capacity 73A Capacity for Load Growth 5764155 DFM8807-01 MP 0.04-5.05 CAPITAL R-594 DFM-8807-01 MP 0.0-5.07 CAPITAL UP 03/23/2015 5/29/2015 8/27/2015 10/6/2015 N N N 18,956         67,200               5,050,143             5,050,143   - Y - N/A 043-Santa Clara County

739 CAPITAL Base N 31144099 75 GT Pipeline Reliability 75K Water and Levee Crossings 5764276 L-401 MP 2465.00 Cache Creek Relocation R-585 L-401 MP246 CACHE CREEK RELOCATION 03/30/2015 5/21/2015 10/17/2015 12/11/2015 N N N 33,174         76,242               7,092,533             7,112,590   - N/A - N 057-Yolo County

740 CAPITAL Base Y 31151420 75 GT Pipeline Reliability 75D Valve Program 5764301 BD84 LEAK REPAIR GRADE 2 (L-101) BD84 LEAK REPAIR GRADE 2 (L-101) 04/28/2015 6/29/2015 7/25/2015 7/31/2015 N N N 573              7,710                 707,824                707,824      - Y - N/A 041-San Mateo County

741 CAPITAL Base Y 31153103 73 GT Pipeline Capacity 73A Capacity for Load Growth 5764341 L-150 MP 15.82 REPLACE TAP VALVE / SVC R-600 L-150 MP 15.82 REPLACE TAP VALVE W 02/11/2015 2/3/2016 2/11/2016 3/11/2016 N N N 1,219           2,880                 494,042                494,042      - Y - N/A 048-Solano County

742 CAPITAL Base N 31153105 75 GT Pipeline Reliability 75N Hydrostatic Testing 5764342 119A MP 2.36 STUB REMOVAL -Mitigate CROP R-601 L-119A MP 2.36 STUB REMOVAL - MITI 05/13/2015 12/4/2015 2/6/2016 3/11/2016 N N N 2,955           13,199               289,762                289,762      - N/A - N/A 057-Yolo County

743 CAPITAL Base Y 31148808 75 GT Pipeline Reliability 75D Valve Program 5764344 L103 MP 19.60 Rogge Rd Inop V-A-B-C L103 MP19.60 ROGGE RD INOPERATIVE VALVES 04/17/2015 3/20/2017 4/27/2017 5/12/2017 N N N 66,378         1,884,017          2,052,718             2,062,718   - N/A 2015 N 027-Monterey County

744 CAPITAL Base Y 31153102 75 GT Pipeline Reliability 75D Valve Program 5764346 1813-02 MP 10.61 MLV Set Replacement 1813-02 MP 10.61 MLV SET REPLACEMENT 05/13/2015 7/7/2016 8/18/2016 9/3/2016 N N N 38,275         41,246               2,068,412             2,068,412   - Y - N 027-Monterey County

745 CAPITAL Base Y 31139575 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5764625 L306 MP 62.35 ANODE REPLACEMENT L306 MP 57.86 INSTALL NEW DWA AND RECTIF 03/18/2015 7/5/2016 1/0/1900 7/19/2016 N N N 1,013           14,082               288,097                288,097      - N - N/A 040-San Luis Obispo County

746 CAPITAL Base Y 31142926 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5764628 LINE 105A MP 40.4 CASING REMOVAL LINE 105A MP 40.4 CASING REMOVAL 04/06/2015 7/6/2015 1/0/1900 8/24/2015 N N N 67                (19,146)              691,732                691,732      - N/A - N/A 001-Alameda County

747 CAPITAL Base Y 31157453 75 GT Pipeline Reliability 75D Valve Program 5764705 2403-02 VALVE RETIREMENT DFM-2403-02 VALVE RETIREMENT 06/16/2015 10/26/2015 11/19/2015 12/11/2015 N N N 5,199           14,932               741,338                753,338      - Y - N/A 001-Alameda County

748 CAPITAL Base Y 31157454 75 GT Pipeline Reliability 75D Valve Program 5764706 DFM-8806-01 MP 3.25 V-11-E1C Replacement DFM-8806-01 MP 3.25 V-11-E1C REPLACEMENT 06/25/2015 10/6/2015 11/13/2015 11/18/2015 N N N 4,359           22,481               688,355                700,355      - Y - N/A 043-Santa Clara County

749 CAPITAL Base Y 31157455 75 GT Pipeline Reliability 75D Valve Program 5764708 187 MP 12.71 INOP VALVES V-A V-B L-187 MP 12.71 INOP VALVES V-A V-B 06/16/2015 3/14/2016 3/30/2016 4/16/2016 N N N 7,953           33,004               974,200                986,200      - N/A - N/A 027-Monterey County

750 CAPITAL Base Y 31016862 75 GT Pipeline Reliability 75D Valve Program 5764711 GCUST5813 MP 1.08 REMOVE V-50-H4AB GCUST5813 MP 1.08 REMOVE V-50-H4AB 08/24/2013 5/23/2016 6/3/2016 6/20/2016 N N N (5,321)         1,942                 586,805                586,805      - Y - N/A 043-Santa Clara County

751 CAPITAL Base N 31155755 84 GT Gas Gathering System Manage 84D Gas Gathering 5764739 200C10-1,200C7-3 MP 0.06-0.9 RETIRE 2.5M R-624 L-200C7-3 2.46 MI MP 0.06-0.9 DEAC 05/18/2015 9/11/2017 10/4/2017 11/17/2017 Y N Y 1,172,824   1,244,228          1,488,481             1,528,481   - N - N/A 034-Sacramento County

752 CAPITAL Base Y 31152085 75 GT Pipeline Reliability 75D Valve Program 5764880 L-191-1 GRADE 2+ 10"  V-3 REMOVAL L-191-1 GRADE 2+ 10"  V-3 REMOVAL 04/15/2015 - - - N N N 1,385           2,066                 530,059                530,059      - N - N/A 007-Contra Costa County

753 CAPITAL Base Y 31160896 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5764948 L150_MP 16.56_17.48_Retirement R-224 L150 RETIRE 16.6-17.5, L150&220 RE 06/12/2015 10/7/2015 10/27/2015 11/13/2015 N N N -               2,735                 800,023                807,023      - Y - N/A 057-Yolo County

754 CAPITAL Base N 31160704 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5764949 1305-01_8.58_Grade 2+ Leak 1305-01_8.58_GRADE 2+ LEAK 06/05/2015 - - - N N N -               4,544                 332,155                332,155      - Y - N/A 049-Sonoma County

755 CAPITAL Base Y 31162749 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5765078 1305-01_8.58_Replace 500 Feet R-634 1305-01_8.58_REPLACE 500 FEET 06/22/2015 10/19/2015 11/2/2015 12/2/2015 N N N 5,145           16,530               1,070,281             1,088,281   - Y - N/A 049-Sonoma County

756 CAPITAL Base Y 31165531 75 GT Pipeline Reliability 75Q Pipe Replacement (IM) 5765100 DFM 1816-02 MP 0.00-0.06 T-246 RT-626 DFM 1816-02 MP 0.00-0.06 REPL 07/01/2015 11/9/2015 12/10/2015 1/26/2016 N N N 1,219           9,414                 1,463,935             1,463,935   - Y - N/A 044-Santa Cruz County

757 CAPITAL Base Y 30992907 75 GT Pipeline Reliability 75D Valve Program 5765207 0821-02 MP 1.37 REPLACE V14-F2D BLOWDOWN 0821-02 MP 1.37 REPLACE V14-F2D-F2C BD 04/30/2013 2/16/2016 3/1/2016 3/15/2016 N N N 24,533         27,054               750,484                762,484      - N - N/A 043-Santa Clara County

758 CAPITAL Base Y 31166209 75 GT Pipeline Reliability 75Q Pipe Replacement (IM) 5765208 1816-01 MP 1.19 & 181A MP 20.01 RPLMT RT-644 1816-01 MP 1.19 TEST MEDIUM ISSUE 09/01/2015 6/5/2017 8/5/2017 8/25/2017 N N Y 1,222,196   2,216,868          2,418,865             2,518,865   - N/A - N/A 044-Santa Cruz County

759 CAPITAL Base N 31167244 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5765241 L-107 & 303 Fremont New Rectifier & DWA L-107 & 303 FREMONT NEW RECTIFIER & DWA 07/08/2015 3/17/2017 1/0/1900 4/10/2017 N N N 17,779         253,470             358,465                358,465      - N/A - N/A 001-Alameda County

760 CAPITAL Base Y 31171679 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5765270 LINE X6460 MP 17.67 CASING REMOVAL LINE X6460 MP 17.67 CASING REMOVAL 07/02/2015 8/17/2015 1/0/1900 10/22/2015 N N N (15,336)       (55,922)              750,669                750,669      - N/A - N/A 001-Alameda County

761 CAPITAL Base Y 31169464 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5765343 0821-02 MP 8.15 ERW SEAM ANALYSIS RT-633 DFM-0821-02 0.0009MI MP 8.15 REPL 07/21/2015 2/16/2016 3/14/2016 3/31/2016 N N N 2,029           17,847               1,386,873             1,386,873   - Y - N/A 043-Santa Clara County

762 CAPITAL Base Y 74004021 75 GT Pipeline Reliability 75H Class Location 5765344 R-649 L-131 0.14MI MP 31.83-32.38 REPLAC R-649 L-131 0.14MI MP 31.83-32.38 REPLAC 08/06/2015 4/23/2018 9/13/2018 10/5/2018 N N N 65,032         172,836             459,266                4,894,152   - Y - N/A 001-Alameda County

763 CAPITAL Base Y 31169465 75 GT Pipeline Reliability 75D Valve Program 5765346 0821-01 MP 4.53 INOP 13-H6B MILLPOND SJ 0821-01 MP 4.53 INOP 13-H6B MILLPOND SJ 07/16/2015 3/14/2016 3/28/2016 4/4/2016 N N N 23,062         52,205               755,876                767,876      - N/A - N/A 043-Santa Clara County

764 CAPITAL Base Y 31169469 75 GT Pipeline Reliability 75D Valve Program 5765348 0840-01 MP 2.1 Inop Valve 75-B5A 0840-01 MP 2.1 INOP VALVE 75-B5A 07/16/2015 4/4/2016 4/26/2016 5/2/2016 N N N 3,597           11,742               882,476                894,476      - N/A - N/A 043-Santa Clara County

765 CAPITAL Base Y 31169472 75 GT Pipeline Reliability 75K Water and Levee Crossings 5765349 L119A_MP 8.20-8.45_Pipe Replacement RT-635 L119A_MP 8.20-8.45_PIPE REPLACEME 06/29/2015 7/17/2015 7/28/2015 8/12/2015 N N N -               21,232               625,188                625,188      - N - N/A 057-Yolo County
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766 CAPITAL Base Y 31168633 76 GT Station Reliability 76Z Physical Security - Capital 5765360 Franklin Canyon Station FRANKLIN CANYON SECURITY UPGRADES 09/25/2015 8/16/2016 12/15/2016 1/30/2017 N N N 5,631           105,793             2,851,304             2,901,304   - N/A - N 007-Contra Costa County

767 CAPITAL Base N 74012844 76 GT Station Reliability 764 Perform Complex Station Rblds 5765363 Napa "WYE" Station S-405 NAPA WYE SECURITY UPGRADESCONV 09/14/2015 7/2/2019 8/27/2019 8/9/2019 N N N 107,055      496,968             496,968                539,980      - N/A - N/A 028-Napa County

768 CAPITAL Base Y 31168701 76 GT Station Reliability 76Z Physical Security - Capital 5765364 Creed Station CREED SECURITY UPGRADES 09/24/2015 9/26/2016 4/28/2017 5/23/2017 N N N 5,523           1,792,623          4,119,349             4,485,039   - N - N/A 048-Solano County

769 CAPITAL Base N 31168704 76 GT Station Reliability 76Z Physical Security - Capital 5765366 Milpitas Terminal MILPITAS SECURITY UPGRADES 04/08/2016 10/18/2017 4/16/2018 5/4/2018 Y Y N 1,724,840   1,809,315          2,368,386             5,470,405   - N/A - N/A 043-Santa Clara County

770 CAPITAL Base N 31168705 76 GT Station Reliability 76Z Physical Security - Capital 5765368 Delevan Comp. Sta. DELEVAN SECURITY UPGRADES 03/01/2016 10/18/2017 4/16/2018 5/9/2018 Y Y N 2,428,779   2,447,775          3,198,045             6,635,410   - N/A - N 006-Colusa County

771 CAPITAL Base N 74013546 76 GT Station Reliability 76Z Physical Security - Capital 5765372 Antioch Terminal S-520 ANTIOCH TERMINAL SECURITY UPGRADES 03/13/2017 6/13/2018 10/31/2018 12/11/2018 N N N 450,932      450,932             450,932                5,160,055   - N - N/A 007-Contra Costa County

772 CAPITAL Base N 31163837 75 GT Pipeline Reliability 75D Valve Program 5765503 0805-01 MP 3.14 LUNDY & MCKAY INOP 0805-01 MP 3.14 LUNDY & MCKAY INOP 07/29/2015 4/19/2017 5/16/2017 8/11/2017 N N Y 1,029,315   2,277,865          2,478,497             2,483,250   - N/A - N/A 043-Santa Clara County

773 CAPITAL Base Y 31180274 75 GT Pipeline Reliability 75D Valve Program 5765507 186_MP1.56_Relocate_valves_Rebuild_Vault 186 MP1.56 RELOCATE VALVES REBUILD VAULT 10/07/2015 10/19/2016 11/9/2016 11/22/2016 N N N 18,923         49,171               1,179,623             1,179,623   - N - N/A 024-Merced County

774 CAPITAL Base Y 74004059 75 GT Pipeline Reliability 75M Shallow Pipe 5765549 301A MP 16.5-17.1 Shallow Pipe L-301A MP 16.5 - 17.1 SHALLOW PIPE 02/01/2016 7/31/2017 9/28/2017 11/10/2017 Y N Y 3,382,625   3,752,607          3,963,355             4,023,228   - Y - N/A 027-Monterey County

775 CAPITAL Base Y 31062319 75 GT Pipeline Reliability 75D Valve Program 5765555 7210-01 Mp 5.38 Replace Valve 7210-01_MP5.38_REPLACE_VALVE 03/10/2014 10/14/2015 10/29/2015 11/4/2015 N N N 4,170           5,622                 531,292                543,292      - N - N/A 024-Merced County

776 CAPITAL Base Y 31120953 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5765560 BAKERSFIELD TAP-REPLACE VALVE V27 & V28 BAKERSFIELD TAP-REPLACE VALVE V27 & V28 12/18/2014 5/23/2016 8/30/2016 11/15/2016 N N N 31,655         (3,993)                1,432,800             1,457,800   - N/A - N/A 015-Kern County

777 CAPITAL Base Y 31182740 76 GT Station Reliability 766 Becker System Upgrades 5765563 Bradbury Rd Reg Sta. BECKER PANEL RETROFIT - BRADBURY RD REG 12/11/2015 6/13/2017 6/22/2017 6/22/2017 N N N 40,453         131,400             256,847                266,847      - Y - N/A 051-Sutter County

778 CAPITAL Base N 31181954 76 GT Station Reliability 766 Becker System Upgrades 5765564 Capay MS BECKER PANEL RETROFIT - CAPAY MS 12/11/2015 1/9/2017 1/20/2017 1/20/2017 N N N 5,481           156,902             261,354                266,354      - N - N/A 057-Yolo County

779 CAPITAL Base N 74008490 75 GT Pipeline Reliability 75D Valve Program 5765573 DREG4260 Buena Vista Fire Valve Install V-548 DREG4260 BUENA VISTA FIRE VALVE 10/03/2016 8/28/2017 9/12/2017 9/30/2017 Y N Y 624,417      705,303             705,474                711,403      - Y - N/A 027-Monterey County

780 CAPITAL Base N 31182161 76 GT Station Reliability 766 Becker System Upgrades 5765575 Elkhorn Sta. BECKER PANEL RETROFIT - ELKHORN STATION 02/11/2016 3/6/2017 3/24/2017 3/24/2017 N N N 16,206         135,650             348,388                363,388      - N - N/A 010-Fresno County

781 CAPITAL Base N 74012837 76 GT Station Reliability 76N Routine Spend C&P Capital 5765581 Gerber CS: Replave MLV-149.18 S-436 GERBER COMPR STA REPL MLVCONV 01/20/2016 5/20/2019 8/30/2019 10/1/2019 N N N 64,186         533,826             533,826                4,868,866   - N - N/A 052-Tehama County

782 CAPITAL Base Y 31182163 76 GT Station Reliability 766 Becker System Upgrades 5765582 Gill Ranch BECKER PANEL RETROFIT - GILL RANCH 02/12/2016 3/13/2017 3/17/2017 3/17/2017 N N N 16,094         103,944             271,953                279,453      - N - N/A 010-Fresno County

783 CAPITAL Base N 31182164 76 GT Station Reliability 766 Becker System Upgrades 5765585 Helm Tap BECKER PANEL RETROFIT - HELM TAP 02/12/2016 7/27/2017 8/8/2017 8/8/2017 Y N Y 121,608      232,181             317,311                332,311      - Y - N/A 010-Fresno County

784 CAPITAL Base Y 31182166 76 GT Station Reliability 766 Becker System Upgrades 5765586 Hershey Jct PLC BECKER PANEL RETROFIT - HERSHEY JCT PLC 12/15/2015 5/15/2017 6/26/2017 6/26/2017 N N N 90,145         378,445             494,833                509,833      - N/A - N/A 057-Yolo County

785 CAPITAL Base N 31179855 76 GT Station Reliability 76N Routine Spend C&P Capital 5765588 Hinkley K11 - Engine Top End Overhaul HINKLEY K11 - ENGINE TOP END OVERHAUL 01/25/2016 7/26/2017 1/0/1900 1/29/2018 Y Y N 1,417,900   1,511,111          2,532,698             2,640,581   - N - N 036-San Bernardino County

786 CAPITAL Base N 31179856 76 GT Station Reliability 76N Routine Spend C&P Capital 5765589 Hinkley K5 Compressor Overhaul HINKLEY K5 COMPRESSOR OVERHAUL 01/08/2016 11/1/2016 1/10/2017 1/3/2017 N N N 816              (4,530)                402,204                461,711      - Y - N/A 036-San Bernardino County

787 CAPITAL Base Y 31180141 76 GT Station Reliability 76N Routine Spend C&P Capital 5765591 Hinkley Replace Cranes in Comp Bldg HINKLEY REPLACE CRANES IN COMP BLDG 11/18/2015 4/3/2018 6/26/2018 7/10/2018 N N N 278,768      453,560             609,833                2,057,083   - N - N/A 036-San Bernardino County

788 CAPITAL Base N 31184778 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5765594 Kern River Sta- Replace Vaults & Ladders KERN RIVER STA- REPLACE VAULTS & LADDERS 02/08/2016 8/21/2017 11/17/2017 11/17/2017 Y N Y 767,753      903,822             1,098,538             1,252,103   - N - N/A 015-Kern County

789 CAPITAL Base N 31180142 76 GT Station Reliability 76N Routine Spend C&P Capital 5765595 Kettleman - Fuel Gas Coalescing Filter KETTLEMAN - FUEL GAS COALESCING FILTER 02/09/2016 10/6/2017 12/1/2017 4/16/2018 Y Y N 469,694      572,872             706,960                800,179      - N/A - N/A 016-Kings County

790 CAPITAL Base Y 74012842 76 GT Station Reliability 76N Routine Spend C&P Capital 5765598 Kettleman CS Power Quality Improvements S-504 KETTLEMAN CS POWER QUALITY IMPCONV 01/08/2016 10/4/2017 12/1/2017 12/8/2017 Y N Y 165,933      295,095             295,095                355,095      - N - N/A 010-Fresno County

791 CAPITAL Base N 74000260 75 GT Pipeline Reliability 75T Exposed Pipe 5765607 L172A MP53.14 Exposed Pipe R-691 L-172A MP 53.14 EXPOSED PIPE 08/01/2015 7/17/2017 8/22/2017 9/1/2017 Y N Y 963,010      1,076,223          1,185,861             1,286,661   - N - N/A 034-Sacramento County

792 CAPITAL Base Y 31184776 76 GT Station Reliability 76N Routine Spend C&P Capital 5765618 Los Medanos Fuel gas heater LOS MEDANOS FUEL GAS HEATER & UPGRADE RE 12/17/2015 8/21/2017 11/27/2017 11/27/2017 Y N Y 2,068,980   2,531,526          2,679,018             2,827,984   - N - N/A 007-Contra Costa County

793 CAPITAL Base N 31180155 76 GT Station Reliability 76N Routine Spend C&P Capital 5765626 MCD IS - REPLACE K2 FORCE FEED LUBE MCD IS - REPLACE K2 FORCE FEED LUBE 01/05/2016 2/14/2017 3/28/2017 4/28/2017 N N N (771)            471,506             1,052,160             1,077,357   - N - N/A 039-San Joaquin County

794 CAPITAL Base N 31180156 76 GT Station Reliability 76N Routine Spend C&P Capital 5765627 McD Is - TCS Install Platform HMI MCD IS - TCS INSTALL PLATFORM HMI 01/06/2016 10/17/2016 7/17/2017 7/17/2017 N N Y 31,902         157,048             645,714                650,714      - Y - N/A 039-San Joaquin County

795 CAPITAL Base Y 31182181 76 GT Station Reliability 76N Routine Spend C&P Capital 5765629 McD Is. Replace V-5 & V-6 MCD IS. REPLACE V-5 & V-6 12/23/2015 10/16/2017 11/8/2017 2/13/2018 Y Y N 829,599      931,772             1,216,705             1,283,856   - Y - N/A 039-San Joaquin County

796 CAPITAL Base N 31180261 3L Gas Trans Storage Wells 3L3 WELL- Reworks 5765632 MCD Isl Rework well WS-16W (2016) MCD ISL REWORK WELL TC-4N (2016) 01/07/2016 4/21/2016 8/23/2016 4/12/2017 N N N 45,334         336,040             3,820,316             3,820,316   - N - N/A 039-San Joaquin County

797 CAPITAL Base N 31180262 3L Gas Trans Storage Wells 3L3 WELL- Reworks 5765633 MCD Isl Rework well WS-1W (2016) MCD ISL REWORK WELL TC-9N (2016) 01/06/2016 4/21/2016 11/14/2016 4/12/2017 N N N 42,029         26,404               3,829,441             3,829,441   - N/A - N 039-San Joaquin County

798 CAPITAL Base N 31180263 3L Gas Trans Storage Wells 3L3 WELL- Reworks 5765634 MCD Isl Rework well WS-20W (2016) MCD ISL REWORK WELL TC-3N (2016) 02/24/2016 4/21/2016 9/9/2016 4/12/2017 N N N 41,938         303,118             3,412,384             3,412,384   - N - N/A 039-San Joaquin County

799 CAPITAL Base N 31180264 3L Gas Trans Storage Wells 3L3 WELL- Reworks 5765635 MCD Isl Rework well Integrity (2016) #2 MCD ISL REWORK WELL TC-5S (2016) 02/24/2016 4/21/2016 10/17/2016 4/12/2017 N N N 109,640      418,252             2,946,180             2,946,180   - N - N/A 039-San Joaquin County

800 CAPITAL Base N 31180265 3L Gas Trans Storage Wells 3L3 WELL- Reworks 5765636 MCD Isl Rework well WS-4E (2016) LMS REWORK WELL LM-12C (2016) 02/17/2016 4/20/2016 6/7/2016 1/4/2017 N N N 5,706           75,481               3,273,144             3,273,144   - N/A - N 039-San Joaquin County

801 CAPITAL Base N 31180266 3L Gas Trans Storage Wells 3L3 WELL- Reworks 5765637 MCD Isl Rework well Integrity (2016) #1 LMS REWORK WELL LM-2A (2016) 02/03/2016 - - - N N N 508              165,348             2,312,321             2,312,321   - N - N/A 039-San Joaquin County

802 CAPITAL Base Y 31180158 3L Gas Trans Storage Wells 3L4 WELL - Repair and Replace 5765638 McDIs-TCS Casing Sand Inspect Valves MCDIS-TCS CASING SAND INSPECT VALVES 01/06/2016 1/0/1900 1/0/1900 1/0/1900 N N N 306,471      504,930             643,117                1,894,798   - N - N/A 039-San Joaquin County

803 CAPITAL Base Y 31182182 76 GT Station Reliability 76N Routine Spend C&P Capital 5765640 McDonald Is Replace V-211 MCDONALD IS REPLACE V-211 12/16/2015 2/7/2017 3/24/2017 4/28/2017 N N N 10,550         218,146             413,202                433,202      - Y - N/A 039-San Joaquin County

804 CAPITAL Base N 31182169 76 GT Station Reliability 766 Becker System Upgrades 5765646 Panoche Sta. BECKER PANEL RETROFIT -  PANOCHE JUNCTIO 02/17/2016 7/24/2017 7/28/2017 7/28/2017 Y N Y 54,676         191,980             256,232                266,232      - N/A - N/A 010-Fresno County

805 CAPITAL Base Y 30918878 76 GT Station Reliability 763 Perform Simple Station Rblds 5765648 Acacia Street & Franklin Avenue Station ACACIA STREET & FRANKLIN AVENUE STATION 04/10/2012 7/2/2019 8/27/2019 9/26/2019 N N N 154,141      175,187             643,616                3,846,632   - N/A - N/A 039-San Joaquin County

806 CAPITAL Base N 31182171 76 GT Station Reliability 766 Becker System Upgrades 5765649 PLS 2A/B BECKER PANEL RETROFIT - PLS 2A/B 02/12/2016 1/16/2018 2/15/2018 2/2/2018 N N N 92,514         168,101             282,555                417,555      - Y - N/A 036-San Bernardino County

807 CAPITAL Base N 31182174 76 GT Station Reliability 766 Becker System Upgrades 5765652 PLS 3A/B BECKER PANEL RETROFIT - PLS 3A/B 02/12/2016 11/27/2017 12/27/2017 12/27/2017 Y N Y 198,996      268,027             358,771                403,771      - N - N/A 036-San Bernardino County

808 CAPITAL Base Y 31180273 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5765657 Redding Calaveras Install Control Valve REDDING CALAVERAS INSTALL CONTROL VALVE 11/12/2015 5/29/2018 7/31/2018 11/8/2018 N N N 2,317,521   2,836,058          3,312,739             4,422,554   - N/A - N/A 052-Tehama County

809 CAPITAL Base N 31180267 3L Gas Trans Storage Wells 3L3 WELL- Reworks 5765658 Replace Rework Equipment REPLACE REWORK EQUIPMENT 07/11/2016 12/30/2016 12/30/2016 1/0/1900 N N Y 17,027         171,986             2,123,556             2,123,556   - N - N 039-San Joaquin County

810 CAPITAL Base Y 31186168 76 GT Station Reliability 76N Routine Spend C&P Capital 5765664 Santa Rosa CS Replace HVAC system SANTA ROSA CS REPLACE HVAC SYSTEM 11/23/2015 6/6/2016 11/15/2016 12/1/2016 N N N 7,886           5,487                 749,942                761,438      - N - N/A 049-Sonoma County

811 CAPITAL Base N 31184779 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5765669 STATION-LAWRENCE & LAKEHAVEN RETIREMENT STATION-LAWRENCE & LAKEHAVEN RETIREMENT 02/01/2016 4/24/2017 5/19/2017 6/9/2017 N N N (246,330)     1,695,426          1,860,725             1,910,725   - N/A - N/A 041-San Mateo County

812 CAPITAL Base N 31180148 76 GT Station Reliability 76N Routine Spend C&P Capital 5765692 Topock Replace Aux Jacket Water Tanks TOPOCK REPLACE AUX JACKET WATER TANKS 01/25/2016 10/30/2018 12/28/2018 5/29/2019 N N N 71,161         322,781             488,061                2,990,606   - N - N/A 036-San Bernardino County

813 CAPITAL Base N 31182180 76 GT Station Reliability 766 Becker System Upgrades 5765693 Tully Sta BECKER PANEL RETROFIT - TULLY STATION 12/14/2015 5/30/2017 6/9/2017 6/13/2017 N N N 65,083         242,002             309,858                319,858      - N - N/A 043-Santa Clara County

814 CAPITAL Base N 31137063 75 GT Pipeline Reliability 75I Valve Automation 5765694 V-224 Valve Auto - L-118G MP 0.00 V-224 L-118A MP 52.49 KAHLON RD. STATION 05/13/2015 8/22/2017 11/17/2017 12/15/2017 Y N Y 1,812,791   2,145,743          2,296,104             2,346,590   - N - N/A 024-Merced County

815 CAPITAL Base N 31137057 75 GT Pipeline Reliability 75I Valve Automation 5765695 V-225 Valve Auto - L-118G MP 6.27 V-225 L-118G MP 6.27 WEST 16TH ST. STA. 05/26/2015 8/22/2017 11/7/2017 11/13/2017 Y N Y 1,001,191   1,233,152          1,370,917             1,392,526   - Y - N/A 024-Merced County

816 CAPITAL Base Y 31137117 75 GT Pipeline Reliability 75I Valve Automation 5765696 V-233 Valve Auto - Roseville Road Reg V-233 L-119B MP 3.0 ROSEVILLE ROAD REG 03/19/2015 3/7/2016 10/4/2016 8/26/2016 N N N (23,524)       (6,814)                3,556,433             3,556,433   - Y - N/A 034-Sacramento County
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817 CAPITAL Base Y 31137065 75 GT Pipeline Reliability 75I Valve Automation 5765697 V-247 Valve Auto - L-124A MP 6.15 10027 - L124A MP 6.15 NORTH DOWD 02/25/2015 5/15/2017 8/29/2017 9/19/2017 N N Y 214,136      1,159,165          1,416,896             1,455,217   - N - N/A 031-Placer County

818 CAPITAL Base Y 31137066 75 GT Pipeline Reliability 75I Valve Automation 5765698 V-248 Valve Auto - L-124A MP 10.93 V-248 L124A MP 13.41 SOUTH BEALE ROAD 02/25/2015 3/5/2018 6/29/2018 8/1/2018 N N N 425,893      689,158             772,386                3,208,625   - N - N/A 058-Yuba County

819 CAPITAL Base Y 31137067 75 GT Pipeline Reliability 75I Valve Automation 5765699 V-249 Valve Auto - L-124A MP 16.39 V-249 L124A MP 21.45 GRAND AVE 02/25/2015 9/6/2017 12/15/2017 1/11/2018 Y Y N 2,685,135   3,002,327          3,102,922             3,191,365   - Y - N/A 058-Yuba County

820 CAPITAL Base Y 31179017 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5765966 L197C MP 0.5 NEW DWA L197C MP 0.5 NEW DWA 09/08/2015 10/24/2016 1/0/1900 3/2/2017 N N N 469              63,331               292,522                292,522      - N/A - N/A 039-San Joaquin County

821 CAPITAL Base N 30903154 76 GT Station Reliability 76Z Physical Security - Capital 5766040 Helm Junction Security Upgrades HELM TAP STATION UPGRADE 02/01/2012 6/5/2013 10/17/2013 1/31/2014 N N N -               20,803               2,557,347             2,557,347   - N - N/A 010-Fresno County

822 CAPITAL Base Y 31179850 75 GT Pipeline Reliability 75D Valve Program 5766102 Diana Ave & L300A GT Station Valve Repl STATION-DIANA AVE & 300A V-6-11-13 INOP 09/24/2015 4/11/2016 4/26/2016 5/9/2016 N N N (728)            8,039                 891,671                903,671      - Y - N/A 043-Santa Clara County

823 CAPITAL Base Y 30712773 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5766166 R-008B L-108 MP 39.01-40.27 R-008 108 MP 38.17-40.27 REPLACE 11/14/2011 10/16/2015 11/20/2015 12/15/2015 N N N 1,667           7,847                 6,110,299             6,116,299   - Y - N/A 039-San Joaquin County

824 CAPITAL Base N 31180330 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766221 181A MP 20.01 FRONT ST REPLACE RT-648 181A MP 20.01 FRONT ST REPLACE 08/31/2015 6/12/2017 7/28/2017 8/25/2017 N N Y 886,743      1,494,992          1,626,598             1,646,598   - N/A - N/A 044-Santa Cruz County

825 CAPITAL Base N 31182747 76 GT Station Reliability 76N Hydrostatic Testing 5766338 Hinkley K7 - LYWHEEL CAPITAL HINKLEY K7 CRANKSHAFT REPLACEMENT 09/09/2015 12/14/2015 9/12/2016 9/13/2016 N N N 135              1,682                 2,116,474             2,176,792   - N - N/A 036-San Bernardino County

826 CAPITAL Base Y 31185454 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5766358 Johns Manville Bridle off L-401 JOHNS MANVILLE BRIDLE OFF L-401 09/22/2015 12/7/2015 2/27/2016 3/23/2016 N N N 3,661           12,771               741,466                741,466      - N/A - N/A 011-Glenn County

827 CAPITAL Base Y 31184775 3K Gas Trans Remediate Corrosion 3K9 Electrical Interference - DC 5766389 L-153 MP 25.00-27.88 INSTALL CP L-153 MP 25.00-27.88 INSTALL CP 01/23/2017 - - - N N N 20,466         40,542               543,135                543,135      - Y - N/A 007-Contra Costa County

828 CAPITAL Base Y 31097467 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766399 DFM 0401-01 TEST MP 4.89- 4.925 CAPITAL DFM 0401-01 TEST MP 4.89- 4.925 CAPITAL 08/27/2014 - - - N N N 17,361         88,421               2,941,252             2,941,252   - N/A - N/A 021-Marin County

829 CAPITAL Base N 31097471 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766400 DFM 1816-01 TEST MP 12.78-16.30 CAPITAL DFM 1816-01 TEST MP 12.78-16.30 CAPITAL 08/27/2014 - - - N N N 70                70                      1,351,885             1,361,885   - Y - N/A 044-Santa Cruz County

830 CAPITAL Base Y 31101844 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766401 L-118A MP 28.59-36.03 T-1031 CAPITAL L-118A MP 28.59-36.03 T-1031 CAPITAL 03/10/2015 - - - N N N 5,331           11,838               912,947                912,947      - Y - N/A 024-Merced County

831 CAPITAL Base Y 31102699 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766402 L-118A MP 54.75-58.215 T-1033 CAPITAL L-118A MP 54.75-58.215 T-1033 CAPITAL 09/23/2014 - - - N N N 29,501         111,455             1,134,068             1,134,068   - Y - N/A 024-Merced County

832 CAPITAL Base Y 31102947 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766403 L-118A-1 MP 0.21-0.54 T-1013 CAPITAL L-118A-1 MP 0.21-0.54 T-1013 CAPITAL 06/05/2015 - - - N N N 8,884           57,726               347,009                347,009      - Y - N/A 010-Fresno County

833 CAPITAL Base Y 31105668 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766405 DFM 1816-01 TEST MP 9.55 - 11.48 CAPITAL DFM 1816-01 TEST MP 9.55 - 11.48 CAPITAL 10/06/2014 - - - N N N 6,729           27,197               1,353,244             1,363,244   - Y - N/A 044-Santa Cruz County

834 CAPITAL Base Y 31105932 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766406 L-118A MP 17.74-17.75 T-1028 CAPITAL L-118A MP 17.74-17.75 T-1028 CAPITAL 10/08/2014 - - - N N N 5,189           15,609               498,403                498,403      - N/A - N/A 024-Merced County

835 CAPITAL Base N 31115728 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766407 L-118A MP 64.528-67.639 T-1036 CAPITAL L-118A MP 64.528-67.639 T-1036A CAPITAL 07/13/2015 - - - N N N 5,547           (76,990)              974,219                974,219      - N/A - N/A 024-Merced County

836 CAPITAL Base Y 31117571 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766410 L-118A MP 78.01-83.43 T-1038 CAPITAL L-118A MP 78.01-83.43 T-1038 CAPITAL 11/25/2014 - - - N N N 8,051           30,588               869,347                869,347      - Y - N/A 024-Merced County

837 CAPITAL Base Y 31118401 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766411 DFM 0402-01 MP 4.9-5.055 T-1008 CAPITAL DFM 0402-01 MP 4.9-5.055 T-1008 CAPITAL 04/28/2015 - - - N N N (140,884)     (127,738)           1,634,506             1,634,506   - N/A - N/A 028-Napa County

838 CAPITAL Base N 31120102 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766412 L-118A MP 20.6787-28.59 T-1030 CAPITAL L-118A MP 20.6787-28.59 T-1030 CAPITAL 12/08/2014 - - - N N N 13,186         41,992               746,113                750,109      - Y - N/A 024-Merced County

839 CAPITAL Base N 31120104 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766413 DFM 7222-01 MP 0.00-0.60 T-1079 CAPITAL DFM 7222-01 MP 0.00-0.60 T-1079 CAPITAL 12/08/2014 - - - N N N 1,382           10,149               270,400                270,400      - N - N/A 050-Stanislaus County

840 CAPITAL Base Y 31123771 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766415 L-118A MP 37.725-43.64 T-1032 CAPITAL L-118A MP 37.725-43.64 T-1032 CAPITAL 12/29/2014 - - - N N N 7,184           11,769               781,276                781,276      - Y - N/A 024-Merced County

841 CAPITAL Base N 31187401 3K Gas Trans Remediate Corrosion 3K4 Electrical Interference - AC 5766445 L306 MP 52.28 AC Interference Study L-306 AC INTERFERENCE STUDY 4 GROUND ROD 09/29/2015 7/28/2016 1/0/1900 9/13/2016 N N N 2,865           8,438                 701,510                701,510      - N - N/A 040-San Luis Obispo County

842 CAPITAL Base N 31189088 76 GT Station Reliability 76N Routine Spend C&P Capital 5766450 Install moisture analyzer at PLS-1 TOPOCK MOISTURE ANLZ 10/05/2015 4/4/2017 6/28/2017 7/5/2017 N N Y (155,367)     (72,806)              601,851                601,851      - N - N/A 036-San Bernardino County

843 CAPITAL Base N 31185115 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766451 L-118A MP 66.208-66.897 T-1036B CAPITAL L-118A MP 66.208-66.897 T-1036B CAPITAL 09/16/2015 - - - N N N 2,420           (33,622)              801,026                801,026      - N/A - N/A 024-Merced County

844 CAPITAL Base Y 31187654 75 GT Pipeline Reliability 75D Valve Program 5766455 137D_3.11_Grade 2+ Leak RT-665 137D 3.11 GRADE 2+ LEAK 09/29/2015 11/9/2015 11/15/2015 11/18/2015 N N N 3,101           13,501               462,964                462,964      - N/A - N/A 012-Humboldt County

845 CAPITAL Base N 31140949 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766479 T-1088 CAP DFM 0807-01 MP 0.46 (TS) T-1088 CAP DFM 0807-01 MP 0.46 (TS) 03/12/2015 - - - N N N 8,599           16,776               401,859                401,859      - Y - N/A 043-Santa Clara County

846 CAPITAL Base N 31147682 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766484 T-1106 CAP DFM 1614-08 MP 0.30-0.56 (TS) T-1106 CAP DFM 1614-08 MP 0.30-0.56 (TS) 04/13/2015 - - - N N N -               10,838               253,267                253,267      - Y - N/A 039-San Joaquin County

847 CAPITAL Base Y 31159924 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766485 BUILD TEMPORARY REGULATION SET BUILD TEMPORARY REGULATION SET 06/09/2015 - - - N N N 3,217           (27,716)              451,508                451,508      - Y - N/A 036-San Bernardino County

848 CAPITAL Base Y 31115822 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5766486 RT-118 L-105A MP 38.0-38.44 REPL RT-118 L-105A MP 38.0-38.44 REPL 11/14/2014 1/11/2016 2/10/2016 3/4/2016 N N N 10,675         13,567               1,423,644             1,423,644   - Y - N/A 007-Contra Costa County

849 CAPITAL Base N 31120862 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5766489 RT-121 STUB7941-STUB7942 REPL RT-121 STUB7941-STUB7942 REPL 12/08/2014 3/2/2015 3/11/2015 3/19/2015 N N N 2,012           4,581                 315,315                315,315      - Y - N/A 021-Marin County

850 CAPITAL Base Y 31133776 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5766490 RT-129 L-105N-5 MP 36.39 REPL RT-129 L-105N-5 MP 36.39 REPL 02/13/2015 11/16/2015 2/24/2016 3/9/2016 N N N (2,888)         9,511                 1,169,763             1,169,763   - Y - N/A 001-Alameda County

851 CAPITAL Base Y 31169230 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5766491 RT-629 L-162A MP 6.05-6.08 REPL RT-629 L-162A MP 6.05-6.08 REPL 07/16/2015 2/16/2016 3/15/2016 5/3/2016 N N N 1,120           12,781               1,913,708             1,913,708   - Y - N/A 039-San Joaquin County

852 CAPITAL Base Y 31169233 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5766493 RT-631 DFM 1816-01 MP 0.00 REPL RT-631 DFM 1816-01 MP 0.00 REPL 08/05/2015 3/21/2016 4/21/2016 5/11/2016 N N N 3,830           (29,456)              2,155,678             2,168,678   - N/A - N/A 044-Santa Cruz County

853 CAPITAL Base Y 31169733 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5766498 RT-641 STUB6186 MP 0.00-0.002 REPL RT-641 STUB6186 MP 0.00-0.002 REPL 07/30/2015 3/28/2016 4/19/2016 5/6/2016 N N N 3,084           14,146               860,775                860,775      - Y - N/A 039-San Joaquin County

854 CAPITAL Base Y 31175104 75 GT Pipeline Reliability 75M Shallow Pipe 5766502 191-1 MP XX LOWERING MAIN (CAPITAL) R-650 L-191-1 LOWERING MAIN SITE 8 07/22/2015 7/11/2016 7/26/2016 8/26/2016 N N N 13,462         43,465               1,018,559             1,078,559   - N/A - N/A 007-Contra Costa County

855 CAPITAL Base Y 31137062 75 GT Pipeline Reliability 75I Valve Automation 5766506 V-235 Valve Auto - L-123 MP 6.50 & L-173 V-235 L-123MP6.50 & L-173MP0.0 BLUE OAKS 04/20/2015 7/23/2018 9/11/2018 10/22/2019 N N N 488,427      773,858             1,005,813             4,592,833   - N/A 2015 N/A 031-Placer County

856 CAPITAL Base N 31187248 75 GT Pipeline Reliability 75I Valve Automation 5766507 Valve Auto   Monitor Valve Retrofit Heal VALVE AUTO MONITOR VALVE RETROFIT HEALY 02/05/2016 12/5/2016 10/3/2017 11/9/2017 N N Y 155,934      849,970             1,836,184             1,861,184   - Y - N/A 038-San Francisco County

857 CAPITAL Base N 31187249 75 GT Pipeline Reliability 75I Valve Automation 5766508 Valve Auto   Monitor Valve Retrofit Milp VALVE AUTO MONITOR VALVE RETROFIT MILPIT 02/05/2016 4/19/2017 1/0/1900 6/22/2017 N N N 64,127         1,125,419          1,281,928             1,306,928   - Y - N/A 043-Santa Clara County

858 CAPITAL Base N 31187250 75 GT Pipeline Reliability 75I Valve Automation 5766509 Valve Auto   Monitor Valve Retrofit Sier VALVE AUTO MONITOR VALVE RETROFIT SIERRA 02/05/2016 9/5/2017 1/19/2018 1/22/2018 Y Y N 2,884,559   3,181,134          3,352,735             3,592,694   - N - N 043-Santa Clara County

859 CAPITAL Base Y 30604071 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5766510 Los Medanos Rework Well 21D (2015) LOS MEDANOS REWORK WELL LM-21D (2015) 01/20/2015 3/2/2015 8/18/2015 9/8/2015 N N N -               55,413               1,714,650             1,714,650   - N/A - N/A 007-Contra Costa County

860 CAPITAL Base Y 31169468 75 GT Pipeline Reliability 75D Valve Program 5766512 301B Mp 7.91 V-B InOp Valve L-301B MP 7.91 V-B INOP VALVE 07/16/2015 3/17/2016 4/6/2016 4/25/2016 N N N (3,501)         32,609               1,166,898             1,166,898   - N/A - N/A 027-Monterey County

861 CAPITAL Base N 31191015 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5766525 TRACY REG STATION INSTALL SULFUR 2016 TRACY REG STATION INSTALL SULFUR 2016 01/13/2016 12/12/2016 2/15/2017 2/17/2017 N N N 42,810         270,163             463,581                481,028      - N/A - N/A 039-San Joaquin County

862 CAPITAL Base Y 31145031 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5766553 L-202 MP 18.19 CASING REMOVAL L-202 MP 18.19 CASING REMOVAL 04/10/2015 6/15/2015 1/0/1900 7/17/2015 N N N 2,523           1,407                 710,377                710,377      - Y - N/A 029-Nevada County

863 CAPITAL Base N 31166214 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5766554 NEW RECTIFIER & DWA ANODE L131 & L107 *SGOC* RECTIFIER & DWA ANODE L131 & L107 07/31/2015 10/3/2016 1/0/1900 10/19/2016 N N N -               4,872                 257,638                257,638      - Y - N/A 001-Alameda County

864 CAPITAL Base Y 30857344 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5766556 GT-INSTALL OPP AT EL PASO INTERCONNECT GT-INSTALL OPP AT EL PASO INTERCONNECT 06/14/2011 1/0/1900 5/8/2012 1/0/1900 N N N 2,755           8,566                 3,127,781             3,127,781   - N/A - N 036-San Bernardino County

865 CAPITAL Base N 31188483 3K Gas Trans Remediate Corrosion 3KA Atmospheric Corrosion 5766564 Atmospheric Corrosion Spans >100 Feet L401 MP 396.84 TO 396.88 REPAINT SPAN 10/05/2015 10/7/2015 1/0/1900 4/21/2016 N N N 4,036           29,557               634,841                634,841      - N - N/A 024-Merced County

866 CAPITAL Base N 31223119 3K Gas Trans Remediate Corrosion 3K4 Electrical Interference - AC 5766636 AC CTS Monitoring Units L401 MP260-271 AC INT MITIGATION 05/02/2016 8/28/2017 1/0/1900 1/18/2018 Y Y N 1,023,895   1,055,143          1,109,093             1,162,093   - Y - N/A 057-Yolo County

867 CAPITAL Base N 31223989 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5766636 AC CTS Monitoring Units C-795 L401 MP318-322 AC INT. MITIGATION 05/06/2016 2/16/2017 1/0/1900 4/24/2017 N N N 10,367         197,222             287,933                287,933      - Y - N/A 028-Napa County
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868 CAPITAL Base N 31226913 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5766636 AC CTS Monitoring Units C-797 L107 AND L114 AC CTS INSTALLATION 05/04/2016 3/2/2017 1/0/1900 4/25/2017 N N N 9,618           394,329             457,821                457,821      - Y - N/A 001-Alameda County

869 CAPITAL Base Y 31226914 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5766636 AC CTS Monitoring Units L303 AC CTS INSTALLATION 05/04/2016 2/16/2017 1/0/1900 4/7/2017 N N N 5,618           207,933             274,050                274,050      - N/A - N/A 001-Alameda County

870 CAPITAL Base Y 31207973 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5766679 New CP - Shallow 0F LOAD CENTER CP STATION INSTALLATION 12/22/2015 9/14/2015 1/0/1900 10/5/2015 N N N 9,988           19,597               344,623                344,623      - Y - N/A 038-San Francisco County

871 CAPITAL Base N 31209331 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5766679 New CP - Shallow DFM 0614-13 NEW RECTIFIER/ANODE SHALLOW 01/29/2016 11/30/2016 1/0/1900 1/23/2017 N N N 3,709           26,856               262,777                262,777      - N/A - N/A 034-Sacramento County

872 CAPITAL Base Y 31191356 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5766681 New CP - Normal Deep L-300A MP 378.65 HELM TAP NEW CP - ND 10/13/2015 1/18/2016 1/0/1900 2/3/2016 N N N 133              16,195               387,838                387,838      - N - N/A 010-Fresno County

873 CAPITAL Base N 31209320 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5766681 New CP - Normal Deep L401 MP 192 &195 CP STATION INSTALLATION 01/11/2016 10/11/2016 1/0/1900 12/14/2016 N N N 29,480         92,468               712,690                712,690      - N - N/A 011-Glenn County

874 CAPITAL Base N 31229237 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5766681 New CP - Normal Deep N-DWA AND RECTIFIER, 0617-14 / 0617-06 04/26/2016 11/1/2016 1/0/1900 11/23/2016 N N N (1,082)         94,028               398,583                398,583      - N/A - N/A 034-Sacramento County

875 CAPITAL Base Y 31205816 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5766682 New CP - Xtra Deep L-131 MP 37.02 NEW XD DWA AND RECTIFIER 12/14/2015 9/7/2017 1/0/1900 9/29/2017 Y N Y 142,132      185,867             257,333                261,333      - N/A - N/A 001-Alameda County

876 CAPITAL Base N 31237348 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5766682 New CP - Xtra Deep NEW CP STATION 300A MP 470 05/24/2016 4/17/2017 1/0/1900 5/9/2017 N N N 16,718         203,435             258,032                258,032      - N - N/A 043-Santa Clara County

877 CAPITAL Base N 31237353 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5766682 New CP - Xtra Deep XD-DWA AND RECTIFIER 002 MP 104.4 05/18/2016 11/2/2016 1/0/1900 12/27/2016 N N N 5,056           79,145               287,659                287,659      - N/A - N/A 050-Stanislaus County

878 CAPITAL Base N 31214800 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5766684 Replace CP - Semi Deep L-0821-01 MP 1.96 DWA REPLACEMENT - SD 03/01/2016 7/1/2016 1/0/1900 7/15/2016 N N N 3,040           19,148               433,756                433,756      - N - N/A 043-Santa Clara County

879 CAPITAL Base N 31228477 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5766685 Replace CP - Normal Deep OCW REPLC DWA, 7221-10. MP 14.87 SGOC 04/26/2016 1/17/2017 1/0/1900 2/17/2017 N N N 8,580           219,663             254,325                254,325      - Y - N/A 050-Stanislaus County

880 CAPITAL Base N 31204419 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5766686 Replace CP - Xtra Deep L-300A MP 322.65 ANODE REPLACEMENT XD 12/09/2015 1/18/2016 1/0/1900 2/25/2016 N N N 5,694           18,859               254,994                254,994      - N/A - N/A 015-Kern County

881 CAPITAL Base N 31223104 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5766686 Replace CP - Xtra Deep L-300A MP 440.56 DWA INSTALL 03/02/2016 9/26/2016 1/0/1900 10/10/2016 N N N 446              49,241               373,049                373,049      - N - N/A 035-San Benito County

882 CAPITAL Base N 31237356 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5766686 Replace CP - Xtra Deep XD-DWA AND RECTIFIER 002 MP 132.79 05/18/2016 11/21/2016 1/0/1900 12/29/2016 N N N 240              30,302               290,498                290,498      - N - N/A 039-San Joaquin County

883 CAPITAL Base N 31191405 3K Gas Trans Remediate Corrosion 3K9 Electrical Interference - DC 5766692 DC INT - Normal Deep DWA SAN PABLO STATION ANODE REPLACEMENT 10/08/2015 10/17/2016 1/0/1900 1/9/2017 N N N 1,013           111,454             403,230                403,230      - Y - N/A 007-Contra Costa County

884 CAPITAL Base N 31195842 75 GT Pipeline Reliability 75N Hydrostatic Testing 5766980 DFM-0834-01 MP 3.57-3.96 T-1011 CAPITAL DFM-0834-01 MP 3.57-3.96 T-1011 CAPITAL 10/28/2015 - - - N N N -               1,255                 443,884                443,884      - Y - N/A 043-Santa Clara County

885 CAPITAL Base N 31194883 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5767000 150_7.23_Dig-in Repair L-150_7.23_DIG-IN REPAIR 10/23/2015 - - - N N N 298,593      298,937             301,538                301,538      - N - N/A 048-Solano County

886 CAPITAL Base Y 31195477 75 GT Pipeline Reliability 75D Valve Program 5767002 DFM 0611-18 MP 4.5 Rplc InOp V-C24 DFM 0611-18 MP 4.5 RPLC IN OP V-C24 11/09/2015 4/18/2016 5/7/2016 6/7/2016 N N N 38                12,504               613,592                613,592      - Y - N/A 034-Sacramento County

887 CAPITAL Base Y 74004063 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5767003 L131 MP:28.00-31.83 Rplc 24-in, Vintage R-700 L-131 MP 28.00-31.83 RPLC 24-IN 12/09/2015 4/23/2018 9/13/2018 10/5/2018 N N N 471,162      931,822             1,573,322             32,268,872 - N - N 001-Alameda County

888 CAPITAL Base Y 31200000 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5767243 137A_0.11_Grade 2+ Leak R-693 RT-693 137A_0.11_GRADE 2+ LEAK 11/10/2015 1/4/2016 1/11/2016 2/5/2016 N N N 4,017           13,170               462,463                462,463      - Y - N/A 012-Humboldt County

889 CAPITAL Base N 74002403 75 GT Pipeline Reliability 75N Hydrostatic Testing 5767275 L-402 MP 27.41-38.15 T-1108 CAPITAL L-402 MP 27.41-38.15 T-1108 CAPITAL 08/28/2014 - - - N N N (22,988)       11,198               2,992,577             3,106,220   - Y - N/A 045-Shasta County

890 CAPITAL Base Y 31200514 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5767337 Grape Way Replace D/S Block Valves GRAPE WAY REPLACE D/S BLOCK VALVES 11/17/2015 8/29/2016 10/21/2016 12/14/2016 N N N 1,522           23,154               680,212                680,212      - N/A - N/A 004-Butte County

891 CAPITAL Base N 31205563 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5767679 2016 CTS w/ PLCLM C-759 SACRAMENTO/MARYSVILLE 2016 CTS (15 12/11/2015 9/20/2017 1/0/1900 2/15/2018 Y Y N 515,668      592,730             1,426,217             3,064,485   - N - N/A 058-Yuba County

892 CAPITAL Base N 31205564 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5767679 2016 CTS w/ PLCLM C-760 YOSEMITE/MODESTO 2016 CTS (45 SITE 12/11/2015 2/26/2018 1/0/1900 8/31/2018 N N N (65,065)       11,674               889,165                1,326,051   - N/A - N/A 022-Mariposa County

893 CAPITAL Base N 31205565 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5767679 2016 CTS w/ PLCLM C-761 CTS 49 SITES - KERN (27 units) 12/11/2015 3/5/2018 1/0/1900 11/21/2018 N N N (73,074)       (27,144)              819,776                1,359,027   - Y - N/A 015-Kern County

894 CAPITAL Base N 31205566 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5767679 2016 CTS w/ PLCLM C-762 YOSEMITE/MERCED 2016 CTS (21 SITES 12/11/2015 4/16/2018 1/0/1900 4/20/2018 N N N (99,494)       (13,669)              1,775,824             1,987,106   - Y - N/A 024-Merced County

895 CAPITAL Base N 31209049 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5767679 2016 CTS w/ PLCLM C-768 HOLLISTER 2016 CTS (230 SITES) 02/02/2016 11/13/2017 1/0/1900 3/14/2018 Y Y N 1,269,485   1,317,778          1,337,154             2,685,262   - Y - N/A 035-San Benito County

896 CAPITAL Base N 31209054 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5767679 2016 CTS w/ PLCLM C-773 TRACY 2016 CTS (115 SITES) 01/12/2016 10/16/2017 1/0/1900 3/2/2018 Y Y N 1,057,789   1,063,339          1,089,225             1,465,125   - N/A - N/A 039-San Joaquin County

897 CAPITAL Base N 31209057 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5767679 2016 CTS w/ PLCLM C-776 MCDONALD ISLAND 2016 CTS (186 SITE 03/31/2016 11/9/2017 1/0/1900 2/22/2018 Y Y N 664,711      680,883             800,413                1,696,625   - Y - N/A 039-San Joaquin County

898 CAPITAL Base N 31209058 3K Gas Trans Remediate Corrosion 3K8 Test Station Installation 5767679 2016 CTS w/ PLCLM C-777 WILLOWS 2016 CTS (129 SITES) 02/22/2016 10/19/2017 1/0/1900 3/2/2018 Y Y N 1,449,407   1,482,888          1,522,847             1,683,233   - N/A - N/A 011-Glenn County

899 CAPITAL Base Y 31206162 76 GT Station Reliability 76Z Physical Security - Capital 5767858 GT Top 20 Locks & Chains Upgrade GT TOP 20 FAC LOCKS & CHAINS UPGRADE 12/15/2015 6/1/2015 12/15/2015 12/15/2015 N N N 468              4,258                 576,704                576,704      - Y - N/A 099-Multiple Counties

900 CAPITAL Base N 31206164 76 GT Station Reliability 76N Routine Spend C&P Capital 5767859 GT Top 20 K-rail Install MCD Island GT TOP 20 FAC K-RAIL INSTALL MCD IS 12/15/2015 12/10/2015 1/21/2016 1/26/2016 N N N -               2,222                 539,076                539,076      - N/A - N/A 039-San Joaquin County

901 CAPITAL Base N 31207950 3K Gas Trans Remediate Corrosion 3K6 Cathodic Protection-New 5768027 Historical CP Projects New L-300A MP 482.85 ANODE AND RECTIFIER 12/21/2015 - - 11/30/2017 N N Y 58,425         196,360             411,996                419,496      - N - N/A 043-Santa Clara County

902 CAPITAL Base N 31208474 75 GT Pipeline Reliability 75D Valve Program 5768099 DREG4919_MP0.275_Remove_V-503 DREG4919 MP 0.275 REMOVE V-503 AND V-016 01/07/2016 6/14/2016 6/29/2016 7/13/2016 N N N 2,298           24,394               984,050                984,050      - Y - N/A 039-San Joaquin County

903 CAPITAL Base N 31208476 75 GT Pipeline Reliability 75D Valve Program 5768100 DFM 0614-13 MP 0 Rplc InOp V-D26 DFM 0614-13 MP 0.00 RPLC INOP V-D26 01/14/2016 5/16/2016 6/8/2016 7/11/2016 N N N 10,366         18,039               896,773                908,773      - N - N/A 034-Sacramento County

904 CAPITAL Base N 31208477 75 GT Pipeline Reliability 75D Valve Program 5768101 DFM 0614-03 MP 1.91 rplc InOp V-D24 DFM 0614-03 MP 1.91 RPLC INOP V-D24 01/14/2016 6/1/2016 7/9/2016 10/10/2016 N N N (16,641)       55,901               1,168,764             1,180,764   - N/A - N/A 034-Sacramento County

905 CAPITAL Base N 31208760 75 GT Pipeline Reliability 75D Valve Program 5768103 DFM 0607-01 MP 2.85 Rplc InOp V-A47 DFM 0607-01 MP 2.85 RPLC INOP V-A47 01/15/2016 8/8/2016 8/24/2016 9/13/2016 N N N 13,619         3,556                 1,064,837             1,064,837   - N/A - N/A 034-Sacramento County

906 CAPITAL Base N 31208761 75 GT Pipeline Reliability 75D Valve Program 5768104 103 MP 10.32 INOP V-A-B L-103 MP 10.32 INOP V-A-B 02/08/2016 6/13/2016 7/5/2016 7/15/2016 N N N 30,625         35,246               1,169,148             1,169,148   - N/A - N/A 035-San Benito County

907 CAPITAL Base N 31208762 75 GT Pipeline Reliability 75D Valve Program 5768105 NSUGH InOp V-AF Replace NSUGH INOP V-AF,V-AE,V-A & V-B REPLACE 01/15/2016 8/15/2016 11/29/2016 3/31/2017 N N N (9,619)         129,087             1,313,080             1,325,080   - N/A - N/A 034-Sacramento County

908 CAPITAL Base Y 31209101 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5768119 RT-147 DREG4175 MP0-0.02 REPLMNT RT-147 DREG4175 MP0-0.02 REPLMNT 12/28/2015 - - - N N N 468              13,785               518,246                518,246      - N/A - N/A 043-Santa Clara County

909 CAPITAL Base N 74002402 75 GT Pipeline Reliability 75N Hydrostatic Testing 5768192 L-402 MP 10.14-27.41 TEST T-1003 CAPITAL L-402 MP 10.14-27.41 T-1003 CAPITAL 06/05/2014 - - - N N N 2,137           880,623             15,268,982           15,277,382 - N/A - N 045-Shasta County

910 CAPITAL Base N 31212781 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5768279 LINE 210B MP 10.556 LINE 210B MP 10.556 12/28/2015 5/16/2016 1/0/1900 9/30/2016 N N N 89                17,284               2,484,965             2,484,965   - N/A - N 048-Solano County

911 CAPITAL Base N 31212482 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5768498 021G MP 10.418-10.47 REPL RT-730 L-021G MP 10.41-10.47 REPLACE 02/12/2016 7/31/2017 10/17/2017 12/12/2017 Y N Y 2,147,528   2,252,057          2,373,838             2,472,837   - N/A - N 049-Sonoma County

912 CAPITAL Base N 31212483 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5768499 DFDS3543 & DREG3875 REPL RT-731 DFDS3543 MP 0.00-0.003 REPLACE 02/12/2016 7/31/2017 10/17/2017 12/12/2017 Y N Y 1,219,339   1,296,504          1,439,505             1,515,089   - Y - N/A 049-Sonoma County

913 CAPITAL Base N 31212486 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5768502 1220-01 MP 0.57-0.86 REPL RT-727 DFM-1220-01 MP 0.57-0.86 REPLACE 02/11/2016 10/24/2016 11/2/2016 11/10/2016 N N N 11,214         (52,571)              765,595                765,595      - N/A - N/A 010-Fresno County

914 CAPITAL Base N 31212487 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5768503 GCUST5919 MP 0.117-0.158 REPL RT-745 GCUST5919 MP 0.117-0.158 REPL 02/12/2016 12/19/2016 1/13/2017 3/6/2017 N N N 10,379         411,586             635,050                651,550      - N - N/A 050-Stanislaus County

915 CAPITAL Base N 31215586 75 GT Pipeline Reliability 75N Hydrostatic Testing 5768658 L-300A MP 0.64-1.965 T-1061 CAPITAL L-300A MP 0.64-1.965 T-1061 CAPITAL 07/29/2016 - - - N N N -               952                    274,564                274,564      - N/A - N/A 036-San Bernardino County

916 CAPITAL Base N 31215006 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5768684 SP3 MP 172.46, DREG5642 REPL RT-722 DREG5642 MP 172.4 REPLACE 01/26/2016 - - - N N N (99,661)       174,611             308,321                308,321      - Y - N/A 007-Contra Costa County

917 CAPITAL Base Y 31214384 75 GT Pipeline Reliability 75D Valve Program 5768694 DFM 0111-02 Grd 2+ Leak V-2106 RT-716 DFM 0111-02 GRD 2+ LEAK V-2106 01/19/2016 1/23/2016 1/25/2016 1/28/2016 N N N 9,280           14,073               369,187                369,187      - N/A - N/A 001-Alameda County

918 CAPITAL Base N 74003181 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5768700 Wild Goose Odorizer equipment upgrade WILD GOOSE ODORIZER EQUIPMENT UPGRADE 03/09/2016 - - - N N N 223,887      381,323             561,311                584,507      - N - N/A 058-Yuba County
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919 CAPITAL Base N 74003180 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5768702 Antioch Terminal Replace Monitor V-158 ANTIOCH TERMINAL REPLACE MONITOR V-158 01/04/2016 8/7/2017 9/6/2017 9/8/2017 Y N Y 788,892      1,069,008          1,386,713             1,436,701   - N - N/A 007-Contra Costa County

920 CAPITAL Base N 74003151 75 GT Pipeline Reliability 75D Valve Program 5768705 VT-27 / X9911 Retirement X9911_MP0.0-0.1325_RETIRE VT-27 10/26/2015 7/5/2017 7/13/2017 7/26/2017 Y N Y 227,150      310,874             313,962                325,962      - N/A - N/A 048-Solano County

921 CAPITAL Base N 74003106 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5768708 124B_Retirement 124B MP 0.0-20.84 RETIREMENT 12/01/2015 7/5/2018 11/28/2018 1/3/2019 N N N 602,492      644,404             898,661                7,527,091   - N/A - N/A 034-Sacramento County

922 CAPITAL Base N 74003108 84 GT Gas Gathering System Manage 84D Gas Gathering Divestiture 5768710 316-23_MP 0.11_Retire NGC-Cesa 1 316 DOWNRATE & RETIREMENT PHASE 2 12/30/2015 11/2/2017 11/28/2017 2/26/2018 Y Y N 2,034,811   2,097,257          2,148,550             2,310,518   - N/A - N/A 007-Contra Costa County

923 CAPITAL Base N 31216290 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5768712 L-131 0.25 MI 35.69 - 35.94 Replace L-131 0.25 MI 35.29 - 35.94 REPLACE 06/03/2016 6/13/2016 9/13/2016 11/4/2016 N N N 4,674           11,944               2,199,164             2,199,164   - Y - N/A 001-Alameda County

924 CAPITAL Base N 74003340 75 GT Pipeline Reliability 75D Valve Program 5768938 DFM 0614-04/20 & Xt InOp V-D54/55/56/57 DFM 0614-04/20 & XT INOP V-D54/55/56/57 12/01/2015 5/8/2017 11/18/2016 6/28/2017 N N N (18,139)       654,170             4,828,208             4,828,208   - N/A - N/A 034-Sacramento County

925 CAPITAL Base N 31220790 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5769123 1816-50 MP 0.00-1.12 REPL RT-753 DFM-1816-50 MP 1.05 & DFM-1818-01 03/07/2016 8/10/2017 9/28/2017 11/17/2017 Y N Y 2,305,108   2,623,742          2,842,596             2,990,634   - N/A - N 044-Santa Cruz County

926 CAPITAL Base N 31220791 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5769124 114 MP 34.06-34.07 REPL RT-754 L-114 MP 34.06-34.07 REPLACE 02/22/2016 5/24/2017 7/27/2017 10/10/2017 N N Y 1,362,578   2,917,480          3,136,462             3,148,502   - N/A - N/A 001-Alameda County

927 CAPITAL Base N 74003703 75 GT Pipeline Reliability 75D Valve Program 5769161 L132 MP 19.22 Replace INOP V-302 L132 MP 19.22 REPLACE INOP V-302 01/04/2016 10/3/2016 10/6/2016 10/14/2016 N N N 42,655         11,606               500,424                512,424      - Y - N/A 041-San Mateo County

928 CAPITAL Base N 74004026 73 GT Pipeline Capacity 73A Capacity for Load Growth 5769179 0822-01 MP 0.4-0.54 Capacity Replacement R-764 DFM 0822-01 MP 0.4-0.54 CAPACITY R 01/01/2016 6/5/2017 6/29/2017 8/21/2017 N N Y 735,396      1,415,081          1,579,645             1,609,048   - N - N/A 043-Santa Clara County

929 CAPITAL Base N 31220786 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5769180 San Lorenzo Station_Retire RT-747 SAN LORENZO STATION RETIRE 02/22/2016 6/27/2016 7/7/2016 7/29/2016 N N N 19,474         13,423               520,926                520,926      - N - N/A 001-Alameda County

930 CAPITAL Base N 74003780 75 GT Pipeline Reliability 75N Hydrostatic Testing 5769198 Topock Rebuild Valve Nest A TOPOCK REBUILD VALVE NEST A 02/22/2016 7/31/2017 2/23/2018 3/28/2018 Y Y N 7,818,516   9,136,538          9,880,948             11,229,401 - N - N 036-San Bernardino County

931 CAPITAL Base N 74003781 75 GT Pipeline Reliability 75D Valve Program 5769199 DFM 0617-16 MP 0.2231 InOp V-D90 DFM 0617-16 MP 0.2231 IN OP V-D90 01/01/2016 9/8/2016 9/24/2016 2/13/2017 N N N 9,980           60,732               385,209                397,209      - Y - N/A 034-Sacramento County

932 CAPITAL Base N 74004080 75 GT Pipeline Reliability 75D Valve Program 5769365 21E_117.32_Replace InOp Valve 1 DREG3832 MP 0.001 REPLACE INOP VALVE 1 03/01/2016 6/22/2016 7/12/2016 7/15/2016 N N N 11,063         11,068               635,087                635,087      - Y - N/A 007-Contra Costa County

933 CAPITAL Base N 74004035 75 GT Pipeline Reliability 75D Valve Program 5769366 DFM 0606-03 MP 0.0 InOp A-31 DFM 0606-03  INOP VALVE A-31 02/01/2016 9/27/2016 11/11/2016 12/16/2016 N N N 114,457      32,962               1,999,776             2,011,776   - N/A - N/A 034-Sacramento County

934 CAPITAL Base N 74004122 75 GT Pipeline Reliability 75D Valve Program 5769459 021F_1.47_Replace InOp V-1 L-021F MP 1.47 REPLACE VALVE 1 03/18/2016 6/14/2016 6/30/2016 7/22/2016 N N N 8,998           22,180               998,282                1,010,282   - N/A - N/A 049-Sonoma County

935 CAPITAL Base N 31226866 75 GT Pipeline Reliability 75D Valve Program 5769484 131 MP 55.25 REMOVE LKING TAP VLV-GRD 2+ RT-766 L-131 0MI MP 55.25 REMOVE LEAKING 03/21/2016 4/4/2016 4/14/2016 4/29/2016 N N N 11,663         28,589               1,319,706             1,340,315   - Y - N/A 001-Alameda County

936 CAPITAL Base N 74004320 75 GT Pipeline Reliability 75T Exposed Pipe 5769498 L_400_MP 138.02-Exposed Pipe R-766 L-400 0.15MI MP 139.14-139.26 REPL 02/01/2016 6/3/2019 10/4/2019 11/12/2019 N N N 61,475         147,887             331,400                6,534,437   - N/A - N 052-Tehama County

937 CAPITAL Base N 74004560 75 GT Pipeline Reliability 75T Exposed Pipe 5769499 401_MP 139.24_Exposed Pipe R-818 L-401 0.15MI MP 139.14-139.26 REPL 03/01/2016 6/3/2019 10/4/2019 11/12/2019 N N N 106,031      181,246             306,072                6,463,937   - N - N/A 052-Tehama County

938 CAPITAL Base N 74004221 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5769500 0621-01_0.00-0.98_Replacement/Uprate R-767 DFM 0621-01 MP 0.00-0.98 REPLACEME 03/01/2016 4/9/2017 6/22/2017 7/28/2017 N N Y 554,098      2,448,765          2,650,294             2,710,332   - N/A - N 057-Yolo County

939 CAPITAL Base N 74004225 75 GT Pipeline Reliability 75D Valve Program 5769504 109_49.44_Deactivate_valves&piping L-109 MP 49.44 REMOVE V1 & V2 01/05/2016 - - - N N N 50,520         72,013               413,911                433,375      - Y - N/A 038-San Francisco County

940 CAPITAL Base N 74004226 75 GT Pipeline Reliability 75D Valve Program 5769505 132_14.48_Replace_V-453 V-491 DREG 4738 MP0.0 REPLACE V-453 09/28/2015 - - - N N Y 732              14,664               255,407                255,407      - Y - N/A 043-Santa Clara County

941 CAPITAL Base N 74004227 3L Gas Trans Storage Wells 3L4 WELL - Repair and Replace 5769506 Pleasant Creek replace tanks PLEASANT CREEK REPLACE TANKS 03/01/2016 - - - N N N 15,072         145,345             353,179                1,653,190   - N/A - N/A 034-Sacramento County

942 CAPITAL Base N 74004228 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5769507 Herndon Junction_Replace Meter & Valve HERNDON JUNCTION_REPLACE METER & VALVE 03/01/2016 12/14/2016 12/27/2016 12/27/2016 N N N 16,011         133,520             470,248                520,248      - N/A - N/A 010-Fresno County

943 CAPITAL Base N 31229759 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5769800 RT-738 L-121 MP 10.53 CAPITAL RT-738 L-121 MP 10.53 CAPITAL 08/02/2016 11/7/2016 11/29/2016 12/2/2016 N N N 25,598         (56,187)              839,292                840,809      - N/A - N/A 051-Sutter County

944 CAPITAL Base N 74004344 75 GT Pipeline Reliability 75I Valve Automation 5769869 V-465 McClellan Reg Station Valve Auto V-465 MCCLELLAN REG STATION VALVE AUTO 03/29/2016 8/28/2017 12/20/2017 1/24/2018 Y Y N 1,292,856   1,418,333          1,431,516             1,574,011   - N - N/A 034-Sacramento County

945 CAPITAL Base N 31230051 75 GT Pipeline Reliability 75Q Pipe Replacement - IM (In-Lieu of Hydro) 5769874 DREG4185 MP 0.0009-0.0339 REPL RT-796 DREG4185 MP 0.0009-0.0339 REPL 05/10/2016 6/7/2017 7/19/2017 7/26/2017 N N Y 763,884      1,579,820          1,676,971             1,689,425   - Y - N/A 043-Santa Clara County

946 CAPITAL Base N 74004847 75 GT Pipeline Reliability 75D Valve Program 5770103 0109-01_1.73_Replace Fire Valve FV-45 0109-01_1.73_REPLACE FIRE VALVE FV-45 03/24/2016 10/30/2016 11/30/2016 12/23/2016 N N N 14,403         192,535             1,034,350             1,046,350   - Y - N/A 041-San Mateo County

947 CAPITAL Base N 74004848 75 GT Pipeline Reliability 75D Valve Program 5770104 DREG4264_0.01_Replace Fire Valve FV-70 DREG4264_0.01_REPLACE FIRE VALVE FV-70 03/24/2016 9/7/2016 9/16/2016 9/23/2016 N N N (23,852)       (8,151)                618,245                618,245      - Y - N/A 001-Alameda County

948 CAPITAL Base N 74004849 75 GT Pipeline Reliability 75D Valve Program 5770105 DREG4279_0.01_Replace Fire Valve FV-59 DREG4279_0.01_REPLACE FIRE VALVE FV-59 03/24/2016 9/28/2016 10/21/2016 11/4/2016 N N N 7,228           7,256                 609,777                609,777      - Y - N/A 001-Alameda County

949 CAPITAL Base N 74004850 75 GT Pipeline Reliability 75D Valve Program 5770106 L314 MP 0.05 Vlv 1- Replace L314  MP 0.05 VLV 1- REPLACE 03/25/2016 10/5/2016 10/24/2016 10/29/2016 N N N 7,939           (15,887)              532,333                544,333      - N/A - N/A 015-Kern County

950 CAPITAL Base N 74004851 75 GT Pipeline Reliability 75D Valve Program 5770107 SantaFe&ClausRd_Replace_Inop_Valves 7226-01 REPL INOP VALVES V-2 & V-21.49A 04/01/2016 4/25/2017 5/25/2017 6/13/2017 N N N 7,390           1,916,829          2,041,797             2,041,797   - Y - N/A 050-Stanislaus County

951 CAPITAL Base N 74004852 75 GT Pipeline Reliability 75D Valve Program 5770108 187 MP 41.67 V-1 INOP VALVE REPLACEMENT 187 MP 41.67 V-1 INOP VALVE REPLACEMENT 04/01/2016 9/6/2016 9/18/2016 9/29/2016 N N N 5,323           337                    477,443                489,443      - N - N/A 027-Monterey County

952 CAPITAL Base N 31237074 75 GT Pipeline Reliability 75M Shallow Pipe 5770244 L137C[_]8.30[_]Relocate Pipe RT-823 L137C_8.30_RELOCATE PIPE 05/05/2016 9/6/2017 3/9/2018 3/13/2018 Y Y N 681,124      739,525             1,021,016             1,393,374   - N/A - N/A 012-Humboldt County

953 CAPITAL Base N 74005280 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5770321 L-153 MP 25.96 -26.48 L-153 MP 25.96-26.48 REPL 05/04/2016 8/10/2016 10/25/2016 11/20/2016 N N N 91,485         236,749             9,911,175             9,924,175   - N/A - N/A 001-Alameda County

954 CAPITAL Base N 74005501 75 GT Pipeline Reliability 75D Valve Program 5770619 DFM 3001-01_M.P 2.16_Valve D76_Removal 3001-01 MP2.16 REMOVE VLVS D76, D78, D79 05/01/2016 10/26/2016 11/5/2016 11/18/2016 N N N (160)            9,371                 438,760                438,760      - N - N/A 044-Santa Cruz County

955 CAPITAL Base N 74005503 75 GT Pipeline Reliability 75D Valve Program 5770620 187 MP22.58 INOP VLV REMOVAL V-2 V-A V-B 187 MP22.58 INOP VLV REMOVAL V-2 V-A V-B 05/01/2016 2/22/2017 3/22/2017 3/29/2017 N N N 40,153         1,028,824          1,124,584             1,136,584   - N - N/A 027-Monterey County

956 CAPITAL Base N 74005504 75 GT Pipeline Reliability 75D Valve Program 5770621 0214-01_0.03_Replace_V-437 0214-01_0.03_REPLACE_V-437 05/01/2016 10/10/2016 12/8/2016 12/16/2016 N N N 7,350           (137,363)           1,137,607             1,149,607   - Y - N/A 041-San Mateo County

957 CAPITAL Base N 74005505 75 GT Pipeline Reliability 75H Class Location 5770622 300A_280.58-281.13_CCC Replace R-832 L-300A 0.76 MI  MP 280.58-281.13 B 05/24/2016 8/7/2018 10/31/2018 12/19/2018 N N N 316,536      461,078             525,431                12,748,325 - Y - N/A 015-Kern County

958 CAPITAL Base N 74005860 75 GT Pipeline Reliability 75N Hydrostatic Testing 5770759 L-109 MP 45.39-52.56 T-1141 CAPITAL L-109 MP 45.39-52.56 T-1141 CAPITAL 02/04/2016 - - - N N N 36,950         194,460             1,904,126             1,928,573   - Y - N/A 041-San Mateo County

959 CAPITAL Base Y 31249431 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5770973 L-118A MP 54.59 - REPLACE XD-DWA L-118A MP 54.59 - REPLACE XD-DWA 07/18/2016 7/10/2017 - 7/21/2017 Y N Y 175,780      196,202             280,994                286,994      - N/A - N/A 024-Merced County

960 CAPITAL Base N 74006202 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5771026 057A-MD1_MP0.418-1.13_Retire_Pipeline R-838 - 057A-MD1_MP0.418-1.13_RETIRE_PIP 07/05/2016 10/17/2017 11/10/2017 12/8/2017 Y N Y 694,213      834,673             938,771                1,299,955   - Y - N/A 039-San Joaquin County

961 CAPITAL Base N 74006204 75 GT Pipeline Reliability 75D Valve Program 5771028 0821-02 MP 7.55-8.16 BASCOM VALVE ISSUES 0821-02 MP 7.55-8.16 BASCOM VALVE ISSUES 05/01/2016 6/8/2017 7/6/2017 7/14/2017 N N Y 978,082      2,704,732          2,737,710             2,747,533   - N/A - N 043-Santa Clara County

962 CAPITAL Base N 74006205 75 GT Pipeline Reliability 75D Valve Program 5771029 DREG3936-0.0089-0.0091_valve replacement DREG3936-0.0089-0.0091_VALVE REPLACEMENT 06/01/2016 1/4/2017 2/13/2017 2/17/2017 N N N 16,034         502,276             614,780                626,780      - N - N/A 028-Napa County

963 CAPITAL Base N 74006206 75 GT Pipeline Reliability 75D Valve Program 5771030 2405-01_0.60_Valve E96 Replacement 2405-01 REPLACE 4-IN VALVE E96 12/12/2015 10/31/2016 11/9/2016 12/13/2016 N N N 5,847           20,729               436,827                448,827      - Y - N/A 001-Alameda County

964 CAPITAL Base Y 31256144 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5771224 L-132 MP 24.19 - NEW ND-DWA L-132 MP 24.19 - NEW ND-DWA 08/15/2016 12/15/2016 1/0/1900 2/2/2017 N N N 4,699           57,111               294,329                294,329      - N - N/A 041-San Mateo County

965 CAPITAL Base N 74006522 75 GT Pipeline Reliability 75N Hydrostatic Testing 5771262 DREG4497 MP 0.00-0.19 T-1146 CAPITAL DREG4497 MP 0.00-0.19 T-1146 CAPITAL 06/30/2016 9/19/2016 10/6/2016 10/11/2016 N N N (5,376)         7,400                 486,259                492,230      - Y - N/A 010-Fresno County

966 CAPITAL Base N 31257231 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5771268 L-197A MP 32.08 ND-DWA REPLACEMENT L-197A MP 32.08 ND-DWA REPLACEMENT 07/25/2016 7/31/2017 - 8/4/2017 Y N Y 192,092      215,918             265,906                271,906      - N - N/A 005-Calaveras County

967 CAPITAL Base N 74006606 75 GT Pipeline Reliability 75N Hydrostatic Testing 5771305 GCUST5838 MP 0.00 REPLACE RT-886 GCUST5838 MP 0.00 REPLACE 07/12/2016 11/21/2017 12/6/2017 12/22/2017 Y N Y 697,304      737,566             738,508                1,025,903   - N/A - N/A 039-San Joaquin County

968 CAPITAL Base Y 74006841 75 GT Pipeline Reliability 75D Valve Program 5771481 021H_MP 7.9515_ mainline Valve install 021H_MP 7.9515_ MAINLINE VALVE INSTALL 07/26/2016 - - - N N Y 12,986         29,656               390,551                390,551      - N - N/A 028-Napa County

969 CAPITAL Base N 74006842 75 GT Pipeline Reliability 75D Valve Program 5771482 DCUST2439_ReplaceV-1 DCUST2439_REPLACE V-1 07/01/2016 10/11/2016 10/25/2016 10/29/2016 N N N 9,387           1,468                 375,389                375,389      - N/A - N/A 036-San Bernardino County
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970 CAPITAL Base N 74006843 75 GT Pipeline Reliability 75D Valve Program 5771483 DF3470_Replace INOP V-1 DF3470_REPLACE INOP V-1 08/05/2015 1/0/1900 1/0/1900 1/0/1900 N N N 279,692      279,700             279,905                289,905      - N - N/A 015-Kern County

971 CAPITAL Base N 74006845 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5771485 118A_56.87-60.20_Merced Retirement 118A_56.87-60.20_MERCED RETIREMENT 07/21/2016 10/10/2016 1/0/1900 11/11/2016 N N N 10,891         15,116               929,373                933,184      - Y - N/A 024-Merced County

972 CAPITAL Base N 31260366 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5771579 0408-01_MP 1.85_ Grade 1 LK repair 0408-01_MP 1.85_ GRADE 1 LK REPAIR 07/02/2016 7/11/2016 1/0/1900 7/12/2016 N N N 22,608         41,547               480,042                480,042      - N/A - N/A 028-Napa County

973 CAPITAL Base N 74007014 73 GT Pipeline Capacity 73A Capacity for Load Growth 5771698 7205-01_MP3.0709_2.5mi_Extension_8in 7205-01_MP3.0709_2.5MI_EXTENSION_8INCH 08/17/2016 5/30/2018 9/6/2018 10/1/2018 N N N 418,109      633,582             670,281                22,896,380 - Y - N/A 024-Merced County

974 CAPITAL Base N 74007331 75 GT Pipeline Reliability 75D Valve Program 5771842 DCUST10198_Grd2_V-1 Leak V-514 DCUST10198 GRD 2 V-1 LEAK 08/01/2016 6/26/2017 7/12/2017 7/19/2017 N N Y 469,491      638,477             656,995                676,995      - N/A - N/A 028-Napa County

975 CAPITAL Base N 31264326 76 GT Station Reliability 76N Routine Spend C&P Capital 5771844 InSight Remote Monitoring System Install INSIGHT REMOTE MONITORING SYSTEM INSTALL 08/22/2016 2/1/2018 1/0/1900 3/14/2018 N N N 243,119      268,981             274,059                334,028      - N/A - N/A 038-San Francisco County

976 CAPITAL Base N 74007329 76 GT Station Reliability 76N Routine Spend C&P Capital 5771846 Santa Rosa CS Replace V-9, 10, 11 SANTA ROSA CS REPLACE V-9, 10, 11 09/29/2016 9/12/2017 11/17/2017 12/1/2017 Y N Y 1,044,100   1,238,312          1,240,784             1,435,421   - N/A - N/A 049-Sonoma County

977 CAPITAL Base N 74007335 75 GT Pipeline Reliability 75D Valve Program 5771849 NSUGH Replace InOp V-24, V-29, V-30 NSUGH REPLACE INOP V-24, V-29, V-30 08/01/2016 4/17/2017 - 7/13/2017 N N Y 40,125         1,472,510          1,489,500             1,501,012   - Y - N/A 034-Sacramento County

978 CAPITAL Base N 74007334 75 GT Pipeline Reliability 75J Geo-Hazard Mitigations 5771851 132_43.63-45.23_Replace San Bruno Mtn L-132 43.63-45.23 REPLACE SAN BRUNO MTN 09/01/2016 2/25/2020 7/21/2020 8/21/2020 N N N 67,322         176,587             292,466                482,168      - Y - N/A 041-San Mateo County

979 CAPITAL Base N 74007327 75 GT Pipeline Reliability 75D Valve Program 5771882 Rabbit Springs Station InOp Valves RABBIT SPRINGS STATION REPL 5 INOP VALVS 08/01/2016 3/8/2017 4/18/2017 5/4/2017 N N N (189,460)     1,670,742          1,706,914             1,721,914   - N - N/A 036-San Bernardino County

980 CAPITAL Base N 74007382 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5771927 L-101 00.54 Miles MP12.33-12.87 L-101 00.54 MILES MP 12.33-12.87 08/01/2012 1/0/1900 1/0/1900 1/0/1900 N N Y 4,464,894   4,550,469          6,654,392             10,623,776 - Y - N/A 043-Santa Clara County

981 CAPITAL Base N 74007383 76 GT Station Reliability 76N Routine Spend C&P Capital 5771938 MCD ISLAND Stn. Valve Replacement S-597 MCD ISLAND STN. VALVE REPLACE 07/01/2016 6/5/2017 8/9/2017 8/9/2017 N N Y 183,888      683,602             691,935                754,717      - N - N/A 007-Contra Costa County

982 CAPITAL Base Y 31265358 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5771978 1816-50 Mp 1.12 SC Holder Retirement R-1024 1816-50 MP 1.12 SC HOLDER RETIREM 09/12/2016 8/10/2017 9/28/2017 11/3/2017 Y N Y 297,634      367,316             367,525                418,062      - N - N/A 044-Santa Cruz County

983 CAPITAL Base N 74007623 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772118 L-215 MP 0.278-4.89 T-1196 CAPITAL L-215 MP 0.278-4.89 T-1196 CAPITAL 06/15/2016 - - - N N N 7,213           48,740               776,671                794,516      - N - N/A 050-Stanislaus County

984 CAPITAL Base N 74007850 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5772265 0404-08_MP 0.0008_Leak Repair 0404-08 MP 0.0008 LEAK REPAIR 09/19/2016 5/30/2017 6/15/2017 7/19/2017 N N Y 117,581      575,194             582,756                594,756      - Y - N/A 048-Solano County

985 CAPITAL Base N 74008024 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5772300 137B_7.2_Mitigate Cross Pour RT-878 137B 7.2 MITIGATE CROSS POUR 09/19/2016 10/2/2017 2/1/2018 2/22/2018 Y Y N 939,522      1,033,686          1,069,457             1,569,457   - Y - N/A 012-Humboldt County

986 CAPITAL Base N 31273299 76 GT Station Reliability 762 Gill Ranch Capital 5772367 2016 Gill Ranch Capital 2016 GILL RANCH CAPITAL 10/17/2017 - - - N N Y 8,717           30,489               439,700                439,700      - N/A - N/A 010-Fresno County

987 CAPITAL Base N 31274716 3K Gas Trans Remediate Corrosion 3K7 Cathodic Protection-Replacemen 5772472 300A & B MP 428.4 DWA Installation 300A & B MP 428.4 DWA INSTALLATION 03/06/2017 8/9/2017 - 9/13/2017 Y N Y 332,734      386,796             386,796                486,796      - N - N/A 035-San Benito County

988 CAPITAL Base N 74008270 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5772473 Emado Station Retirement - Ph 2 EMADO STATION RETIREMENT - PH 2 11/20/2015 9/5/2017 10/17/2017 10/19/2017 Y N Y 256,250      268,106             268,106                368,106      - N/A - N/A 043-Santa Clara County

989 CAPITAL Base N 74008271 3L Gas Trans Storage Wells 3L3 WELL - Rework 5772498 Los Medanos Well Rework 18D LMS REWORK WELL 18D (2017) 10/04/2016 2/1/2017 10/13/2017 1/9/2018 N Y N 1,182,085   1,411,145          1,644,002             1,664,059   - N/A - N/A 007-Contra Costa County

990 CAPITAL Base N 31275413 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5772500 137c_8.32_Grd2 Lk_Retire Existing Svcs RT-879 137C 8.32 GRD2 LK RETIRE EXISTING 10/03/2016 9/6/2017 9/30/2017 2/17/2018 Y Y N 107,023      131,852             464,705                569,705      - N - N/A 012-Humboldt County

991 CAPITAL Base N 74008424 75 GT Pipeline Reliability 75I Valve Automation 5772505 L300A _ MP468.19A L-300A MP 468.19 VALVE AUTO - L300A MP468.19A 10/03/2016 5/9/2019 7/8/2019 7/26/2019 N N N 245,456      308,542             308,713                2,519,081   - N - N/A 043-Santa Clara County

992 CAPITAL Base N 74008435 75 GT Pipeline Reliability 75I Valve Automation 5772516 Monterey Reg Sta L-1813-02 MP 16.4 V-534 DFM-1813-02 MP 16.4 FIGUEROA ST 10/03/2016 8/6/2018 10/2/2018 9/24/2018 N N N 281,121      339,983             339,983                1,227,899   - N/A - N 027-Monterey County

993 CAPITAL Base N 74008437 75 GT Pipeline Reliability 75I Valve Automation 5772538 Tully Station L-0821-01 MP 0 V-536 DFM-0821-01 MP 0 TULLY STATION 10/03/2016 10/16/2017 12/6/2017 12/13/2017 Y N Y 1,473,629   1,581,224          1,581,224             1,684,052   - N - N/A 043-Santa Clara County

994 CAPITAL Base N 74008445 75 GT Pipeline Reliability 75I Valve Automation 5772544 Dixon Reg Station V-542 DIXON REG STATION 10/03/2016 4/2/2018 5/29/2018 6/18/2018 N N N 333,276      336,179             336,179                2,045,479   - N - N/A 048-Solano County

995 CAPITAL Base N 74008446 75 GT Pipeline Reliability 75I Valve Automation 5772545 301 & 181A Valve Lot V-543 301 & 181A VALVE LOT 10/03/2016 6/11/2018 8/7/2018 8/27/2018 N N N 348,915      376,184             376,184                3,544,032   - N - N/A 035-San Benito County

996 CAPITAL Base N 74008396 3L Gas Trans Storage Wells 3L3 WELL - Rework 5772564 Los Medanos Rework well #1 (2017) MCDI REWORK WELL TC-10N (2017) 10/25/2016 2/1/2017 9/5/2017 4/17/2018 N Y N 2,973,972   3,182,153          3,182,577             3,202,634   - N - N/A 007-Contra Costa County

997 CAPITAL Base N 74008397 3L Gas Trans Storage Wells 3L3 WELL - Rework 5772565 Los Medanos Rework Well #2 (2017) LMS REWORK WELL GINOCHIO 3-7 (2017) 10/25/2016 2/1/2017 9/7/2017 12/5/2017 N N Y 1,124,778   1,463,378          1,463,619             1,483,676   - N - N/A 007-Contra Costa County

998 CAPITAL Base N 74008398 3L Gas Trans Storage Wells 3L3 WELL - Rework 5772566 MCD Isl Rework well #1 (2017) MCDI REWORK WELL WS-3E (2017) 10/25/2016 2/1/2017 8/21/2017 4/17/2018 N Y N (292,929)     603,819             604,059                610,059      - Y - N/A 039-San Joaquin County

999 CAPITAL Base N 74008399 3L Gas Trans Storage Wells 3L3 WELL - Rework 5772567 MCD Isl Rework well #2 (2017) MCDI REWORK WELL WS-2E (2017) 10/25/2016 2/1/2017 3/21/2018 4/17/2018 N Y N 2,909,987   3,076,518          3,076,807             3,096,864   - N/A - N 039-San Joaquin County

1000 CAPITAL Base N 74008480 3L Gas Trans Storage Wells 3L3 WELL - Rework 5772568 MCD Isl Rework well #3 (2017) MCDI REWORK WELL TC-1AS (2017) 07/03/2016 2/1/2017 7/3/2017 4/17/2018 N Y N 1,693,539   2,880,578          2,880,962             2,901,019   - N - N/A 039-San Joaquin County

1001 CAPITAL Base N 74008481 3L Gas Trans Storage Wells 3L3 WELL - Rework 5772569 MCD Isl Rework well #4 (2017) MCDI REWORK WELL TC-7N (2017) 10/25/2016 2/1/2017 10/1/2017 4/17/2018 N Y N 3,176,682   3,342,008          3,342,296             3,362,353   - N/A - N/A 039-San Joaquin County

1002 CAPITAL Base N 74008491 75 GT Pipeline Reliability 75D Valve Program 5772579 DREG4602_0.19_Replace 6inch V-1 DREG4602 0.19 REPLACE 6INCH V-1 10/03/2016 7/5/2017 7/12/2017 7/26/2017 Y N Y 269,834      421,222             421,537                452,091      - Y - N/A 049-Sonoma County

1003 CAPITAL Base N 74008497 75 GT Pipeline Reliability 75L Fault Crossings 5772584 L-210A_Seg 118.39_Mp19.305-19.383 R-904 L-210A 0.01MI MP 19.305-19.383 SEG 10/03/2016 - - - N N N 205,720      301,409             301,730                368,782      - Y - N/A 048-Solano County

1004 CAPITAL Base N 31101850 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772600 75N Bucket L-021H MP 9.08-12.05 T-1027 CAPITAL 09/15/2015 - - - N N N -               2,172                 881,913                881,913      - Y - N/A 048-Solano County

1005 CAPITAL Base N 31102698 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772600 75N Bucket L-118A MP 60.45-66.143 T-1035 CAPITAL 09/23/2014 - - - N N N (1,885)         2,942                 529,616                530,886      - Y - N/A 024-Merced County

1006 CAPITAL Base N 31102861 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772600 75N Bucket DFM 0609-02 MP 0.00-1.604 T-1025 CAPITAL 09/23/2014 - - - N N N 1,807           4,621                 268,229                268,229      - N - N/A 050-Stanislaus County

1007 CAPITAL Base N 31106243 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772600 75N Bucket L-021G MP 13.72-16.09 T-1006 CAPITAL 10/08/2014 - - - N N N 8,410           11,384               1,758,098             1,758,098   - Y - N/A 021-Marin County

1008 CAPITAL Base N 31106244 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772600 75N Bucket DFM1615-01 MP 16.59-18.35 T-1017 CAPITAL 08/25/2015 - - - N N N 17,285         5,759                 2,054,695             2,054,695   - Y - N/A 050-Stanislaus County

1009 CAPITAL Base N 31120708 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772600 75N Bucket DFM-1813-02 MP 2.90-7.56 T-1051 CAPITAL 12/10/2014 - - - N N Y 335,083      825,455             830,456                839,497      - N/A - N/A 027-Monterey County

1010 CAPITAL Base N 31124389 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772600 75N Bucket L-181A MP 16.83-19.65 T-1019 CAPITAL 12/31/2014 - - - N N N (3)                 (1,514)                386,679                386,679      - N/A - N/A 044-Santa Cruz County

1011 CAPITAL Base N 31159926 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772600 75N Bucket DREG4738 MP 0.035-0.705 T-1069 CAPITAL 08/06/2015 - - - N N N 8,678           16,213               262,311                262,311      - N/A - N/A 043-Santa Clara County

1012 CAPITAL Base N 31276067 75 GT Pipeline Reliability 75Q Pipe Replacement (IM) 5772638 RT-744 GCUST-5919 Replace RT-744 GCUST5917 MP 0.00 REPL 09/16/2016 11/14/2016 12/14/2016 2/23/2017 N N N 6,344           284,198             909,207                925,707      - Y - N/A 024-Merced County

1013 CAPITAL Base N 74008438 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772661 215 MP 6.65-8.52 T-1265 CAPITAL 215 MP 4.89-8.52 T-1264 CAPITAL 10/03/2016 - - - N N N 187,572      1,284,382          1,284,690             1,362,650   - Y - N/A 050-Stanislaus County

1014 CAPITAL Base N 74008381 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772679 L-301B MP 7.92-13.96 T-1144 CAPITAL 301B MP 7.92-13.96 T-1144 CAPITAL 05/06/2016 - - - N N Y 1,287,090   1,289,913          1,289,913             1,388,850   - Y - N/A 027-Monterey County

1015 CAPITAL Base N 74008389 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5772721 L-131 MP 32.29 Replace 500ft of 24in HDD R-893 L-131 MP 32.27-32.39 BORE I-580 10/03/2016 9/16/2019 10/3/2019 10/29/2019 N N N 230,964      366,773             368,731                5,423,834   - N - N 001-Alameda County

1016 CAPITAL Base N 74008646 76 GT Station Reliability 76F Emergency Shutdown upgrade 5772748 Hinkley Install ESD Pushbuttons at Exits HINKLEY INSTALL ESD PUSHBUTTONS AT EXITS 01/25/2017 12/4/2017 12/19/2017 12/22/2017 Y N Y 490,869      561,274             561,274                786,848      - N - N/A 036-San Bernardino County

1017 CAPITAL Base N 74008648 76 GT Station Reliability 76N Hydrostatic Testing 5772751 MCD IS - MCS CONTROLS UPGRADE MCD IS - MCS CONTROLS UPGRADE 01/09/2017 1/7/2019 3/5/2019 2/14/2019 N N N 417,458      526,419             526,419                11,324,295 - N/A - N/A 039-San Joaquin County

1018 CAPITAL Base N 74008652 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5772755 021G MP 18.12-20.07 R-914 L-021G MP 18.12-20.07 10/03/2016 4/20/2020 6/30/2020 7/23/2020 N N N 413,304      610,738             610,738                16,266,813 - N/A - N/A 021-Marin County

1019 CAPITAL Base N 74008655 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5772758 1817-01 MP 1.25-2.0 R-917 1817-01 MP 1.26-2.00 VINTAGE PIPE 10/03/2016 5/14/2018 9/24/2018 11/9/2018 N N N 297,702      389,480             389,480                14,869,750 - N - N/A 044-Santa Cruz County

1020 CAPITAL Base Y 74008723 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5772766 Well - Install Tubing and Packers MCDI Rework Well WS-1E (2017 - cap) 11/10/2016 7/30/2018 10/1/2018 10/7/2018 N N N 222,348      254,367             254,367                3,239,767   - N - N/A 099-Multiple Counties
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1021 CAPITAL Base N 74008724 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5772767 Well -Cement Wells LMS WELL REWORK/ ASSESSMENT LM-8C (2017) 10/25/2016 2/1/2017 9/30/2017 1/31/2018 N Y N 1,112,950   1,217,078          1,217,078             1,217,078   - N - N/A 099-Multiple Counties

1022 CAPITAL Base N 31279255 75 GT Pipeline Reliability 75N Hydrostatic Testing 5772818 RT-871 DFM-0613-01CUT OUT 3.85-4.20 RT-871 DFM-0613-01CUT OUT 3.85-4.20 09/26/2016 9/26/2016 11/3/2016 11/4/2016 N N N 24,254         136,200             887,783                908,719      - Y - N/A 034-Sacramento County

1023 CAPITAL Base N 31279924 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5772820 300A_345.71_RetireShellKettlemanPumpSta SHELL KETTLEMAN PUMP STA L-300A MP345.71 03/27/2017 - - - N N Y 675,021      864,296             864,296                1,008,069   - N - N/A 015-Kern County

1024 CAPITAL Base N 74008641 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5772822 0814-04 MP 0.00-0.37 6" CPSI Retirement 0814-04 MP 0.00-0.37 6" CPSI RETIREMENT 10/31/2016 7/10/2017 7/18/2017 7/21/2017 Y N Y 577,979      666,477             666,477                671,477      - Y - N/A 043-Santa Clara County

1025 CAPITAL Base Y 31185453 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5772922 L-107M13.08-15.70RETIRE 13835-24 TOP100 L-107M13.08-15.70RETIRE 13835-24 TOP100 09/21/2015 9/30/2015 10/17/2015 10/22/2015 N N N 12,218         (7,042)                606,035                606,035      - Y - N/A 001-Alameda County

1026 CAPITAL Base N 74008980 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5773038 L-316 Down-Rate BRENTWOOD STATION RE-BUILD L-316 DOWN-RA 10/24/2016 11/28/2016 12/15/2016 12/15/2016 N N N (20,899)       1,137                 460,683                515,840      - N/A - N/A 007-Contra Costa County

1027 CAPITAL Base N 31285168 75 GT Pipeline Reliability 75P ILI Capital Repair (Non-BA) 5773098 RT-869 L-002S MP 44.62 CORROSION CUT-OUT RT-869 L-002S MP 44.80 CORROSION CUT-OUT 09/28/2016 4/19/2017 5/30/2017 6/16/2017 N N N 26,333         340,315             505,824                525,928      - N - N/A 010-Fresno County

1028 CAPITAL Base N 74009120 75 GT Pipeline Reliability 75D Valve Program 5773149 3006-01 Mp 5_Rplc HTO C-64&C-65 Gr2 Rem 3006-01 MP 5 RPLC HTO C-64&C-65 GR2 REM 11/01/2016 4/18/2017 5/6/2017 6/1/2017 N N N (28,680)       595,709             600,227                615,227      - Y - N/A 007-Contra Costa County

1029 CAPITAL Base N 31284013 73 GT Pipeline Capacity 73A Capacity for Load Growth 5773160 Capacity pipe install dist reg sta CAPACITY PIPE INSTALL DIST REG STA - - - - N N N 1,852,344   1,852,344          5,069,766             5,069,766   - N/A - N/A 099-Multiple Counties

1030 CAPITAL Base N 31284012 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5773161 Reliability pipe install dist reg sta RELIABILITY PIPE INSTALL DIST REG STA - - - - N N N 5,044,461   5,044,461          8,372,400             8,372,400   - N/A - N/A 099-Multiple Counties

1031 CAPITAL Base N 31285073 3K Gas Trans Remediate Corrosion 3K9 Electrical Interference - DC 5773258 DC Interference Line 300B Mitigation DC INTERFERENCE LINE 300B MITIGATION 02/08/2017 10/30/2017 1/0/1900 1/19/2018 Y Y N 464,461      480,546             480,546                553,546      - N/A - N/A 036-San Bernardino County

1032 CAPITAL Base N 74009282 75 GT Pipeline Reliability 75S Direct Assessment 5773300 EC16-300-4 Casing Remediation DFM-0833-01 MP 5.4914-5.5600 CASING REM 08/30/2016 12/12/2016 1/0/1900 3/20/2017 N N N 339              177,728             648,798                648,798      - Y - N/A 044-Santa Cruz County

1033 CAPITAL Base N 74009420 75 GT Pipeline Reliability 75T Exposed Pipe 5773344 R-297 L-303 MP 35.34 REPL Exposed Pipe R-297 L-303 MP 35.34 REPL EXPOSED PIPE 03/25/2015 6/18/2018 8/31/2018 10/2/2018 N N N 247,923      335,522             335,600                12,151,619 - N - N/A 007-Contra Costa County

1034 CAPITAL Base N 74009540 75 GT Pipeline Reliability 75N Hydrostatic Testing 5773381 L-021B MP 2.32-10.83 T-1260 CAPITAL L-021B MP 2.32-10.83 T-1260 CAPITAL 08/01/2016 - - - N N Y 230,897      281,802             281,802                281,802      - N - N/A 028-Napa County

1035 CAPITAL Base N 74009541 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5773398 210A, MP 21.88-24.08 (American Canyon) R-962 210A, MP 21.88-24.08 12/16/2016 4/15/2019 10/4/2019 11/13/2019 N N N 370,473      495,049             495,279                3,905,948   - Y - N/A 048-Solano County

1036 CAPITAL Base N 74009543 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5773400 1818-01 MP 0.12-0.36 -615 7th Ave S Cruz R-964 DFM-1818-01 0.53MI MP 0.13-0.41 RE 12/16/2016 6/11/2018 11/2/2018 12/3/2018 N N N 457,240      528,111             528,226                8,846,736   - N/A - N/A 044-Santa Cruz County

1037 CAPITAL Base N 74009544 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5773401 114, MP 17.17-17.5 (Brentwood) R-965, L-114, MP 17.17-17.5 REPL 12/16/2016 12/9/2019 3/3/2020 4/9/2020 N N N 165,197      316,570             316,685                3,031,823   - N - N 007-Contra Costa County

1038 CAPITAL Base N 74009545 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5773402 101 MP 27.08-28.84 (26.88-29.07) S Mateo R-966 L-101 MP 26.88-29.07 REPL 11/01/2016 6/18/2018 9/13/2018 9/19/2018 N N N 592,056      735,072             735,187                20,049,157 - N/A - N 041-San Mateo County

1039 CAPITAL Base N 74009546 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5773403 101, MP 33.06-33.68 Lomita Park, Milbrae R-967 L-101, MP 33.06-33.68 REPL 11/01/2016 7/25/2018 10/18/2018 9/8/2018 N N N 223,671      345,101             345,216                11,925,923 - Y - N/A 041-San Mateo County

1040 CAPITAL Base N 74009584 75 GT Pipeline Reliability 75N Hydrostatic Testing 5773460 Permanent Test Heads for 2017-2018 ST PERMANENT TEST HEADS FOR 2017 - 2018 ST 12/01/2016 2/27/2017 1/0/1900 5/16/2017 N N N 433,345      4,893,201          4,901,721             4,958,087   - Y - N/A 038-San Francisco County

1041 CAPITAL Base N 74009601 73 GT Pipeline Capacity 73A Capacity for Load Growth 5773461 7216-01_Pipe Extension 7216-01 PIPE EXTENSION 10/10/2016 6/19/2017 1/0/1900 10/4/2017 Y N Y 1,817,322   2,204,279          2,204,357             2,289,560   - N - N/A 050-Stanislaus County

1042 CAPITAL Base N 74009761 3K Gas Trans Remediate Corrosion 3K9 Electrical Interference - DC 5773465 Line 101 MP 33.16 DWA and Rectifier LINE 101 MP 33.16 DWA AND RECTIFIER 12/28/2016 8/7/2017 - 10/6/2017 Y N Y 465,953      598,593             598,749                624,249      - Y - N/A 041-San Mateo County

1043 CAPITAL Base N 74009627 75 GT Pipeline Reliability 75S Direct Assessment 5773480 EC16-181 Casing Remediation EC16-181 CASING REMEDIATION 05/20/2016 12/1/2016 1/0/1900 1/19/2017 N N N 817              (142,503)           444,078                444,078      - Y - N/A 044-Santa Cruz County

1044 CAPITAL Base Y 74009591 75 GT Pipeline Reliability 75S Direct Assessment 5773484 L-021E MP 116.37 Casing Removal L-021E MP 116.37 CASING REMOVAL 07/28/2016 12/12/2016 1/0/1900 12/30/2016 N N N 1,699           36,149               350,765                350,765      - Y - N/A 023-Mendocino County

1045 CAPITAL Base N 74009741 75 GT Pipeline Reliability 75D Valve Program 5773500 DREG10101_0.00_Rplc Inop Inlet Fire Vlv DREG10101 0.00 RPLC INOP INLET FIRE VLV 12/27/2016 5/1/2017 5/31/2017 6/15/2017 N N N 90,870         542,610             542,766                552,766      - N - N/A 048-Solano County

1046 CAPITAL Base N 74009909 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5773665 3012-01 MP 0.027-0.172 REPLACE RT-969 DFM-3012-01 0.1515MI MP 0.027-0.1 01/04/2017 5/1/2018 6/29/2018 7/19/2018 N N N 248,312      344,860             344,860                2,843,784   - Y - N/A 007-Contra Costa County

1047 CAPITAL Base N 74009910 75 GT Pipeline Reliability 75P ILI Capital Repair (Non-BA) 5773666 RT-844 L-21E MP90.36 SITE33 ILI CUT OUT RT-844 L-21E MP90.36 SITE33 ILI CUT OUT 07/13/2016 7/17/2017 8/18/2017 8/31/2017 Y N Y 642,688      686,078             686,078                700,140      - N - N/A 023-Mendocino County

1048 CAPITAL Base N 74009924 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5773678 GCUST5814_MP0.056_cutout tee to STUB8212 RT-970 CUST5814 MP0.056 CUTOUT TEE TO ST 12/14/2016 3/6/2017 3/10/2017 3/17/2017 N N N 133,614      270,315             270,315                274,809      - Y - N/A 043-Santa Clara County

1049 CAPITAL Base N 74010187 3K Gas Trans Remediate Corrosion 3K4 Electrical Interference - AC 5773794 L-132B 0.37MI Martin Sub Sta L-132B 0.37MI MARTIN SUB STA 03/10/2014 3/21/2016 7/16/2016 7/18/2016 N N N 2,145           12,905,853        12,905,853           12,947,008 - N - N/A 043-Santa Clara County

1050 CAPITAL Base N 74010188 3K Gas Trans Remediate Corrosion 3K4 Electrical Interference - AC 5773878 L-132B MP 0.366 20 TO 24" UPGRADE L-132B MP 0.366 20 TO 24" UPGRADE 04/20/2015 8/15/2016 11/12/2016 12/13/2016 N N N (41,972)       1,624,766          1,624,766             1,684,766   - Y - N/A 043-Santa Clara County

1051 CAPITAL Base N 74010189 3K Gas Trans Remediate Corrosion 3K4 Electrical Interference - AC 5773879 L-109 REPL 700FT Potrero Sub Sta L-109 REPL 700FT POTRERO SUB STA 06/09/2015 2/20/2020 5/19/2020 6/17/2020 N N N 52,599         775,599             775,599                5,876,934   - N/A - N/A 038-San Francisco County

1052 CAPITAL Base N 74010302 75 GT Pipeline Reliability 75D Valve Program 5773910 1202-08_MP2.73_Rmv Inop Valve B-15 V-561 DFM-1202-08 MP 2.73 REPLACE INOP V 01/01/2017 8/21/2017 9/15/2017 9/26/2017 Y N Y 861,913      921,414             921,414                923,307      - N/A - N/A 010-Fresno County

1053 CAPITAL Base N 74010325 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5773915 191_9.4 - 10.6_Retire R-973 191 9.4 - 10.6 RETIRE 01/27/2017 7/12/2017 7/25/2017 8/4/2017 Y N Y 506,507      649,879             649,879                661,051      - Y - N/A 007-Contra Costa County

1054 CAPITAL Base N 74010384 75 GT Pipeline Reliability 75N Hydrostatic Testing 5773990 300A MP 280.58-353.57 Test CAPITAL 300A MP 280.58-353.57 TEST CAPITAL 02/23/2017 - - - N N Y 3,325,971   4,146,296          4,146,296             4,229,784   - Y - N/A 016-Kings County

1055 CAPITAL Base N 74010385 75 GT Pipeline Reliability 75N Hydrostatic Testing 5773991 300B MP 299.01-353.50 Test CAPITAL 300B MP 299.01-353.50 TEST CAPITAL 08/01/2016 - - - N N N 326,482      405,378             405,378                468,865      - Y - N/A 016-Kings County

1056 CAPITAL Base N 74010438 3K Gas Trans Remediate Corrosion 3K4 Electrical Interference - AC 5774047 L-101 MP 39.85 WRO Bayshore Martin Sub L-101 MP 39.85 WRO BAYSHORE MARTIN SUB 09/02/2017 - - - N N N 79,923         1,755,180          1,755,180             1,755,180   - Y - N/A 038-San Francisco County

1057 CAPITAL Base N 74010601 75 GT Pipeline Reliability 75I Valve Automation 5774120 L301A, MP4.40 and L301G, MP4.40 L301A, MP4.40 AND L301G, MP4.40 02/10/2017 7/16/2018 9/19/2018 10/18/2018 N N N 351,786      372,951             372,951                3,615,770   - Y - N/A 035-San Benito County

1058 CAPITAL Base N 74010620 75 GT Pipeline Reliability 75I Valve Automation 5774121 Espinosa Rd Tap V-567 ESPINOSA RD TAP 02/10/2017 5/14/2018 7/9/2018 8/7/2018 N N N 272,746      322,051             322,051                3,995,716   - N - N/A 027-Monterey County

1059 CAPITAL Base N 74010626 75 GT Pipeline Reliability 75I Valve Automation 5774127 L108, MP56.13 V-564 L-108 MP 56.13 POINT PLEASANT STA 02/10/2017 4/23/2018 6/11/2018 7/11/2018 N N N 286,798      316,053             316,053                2,337,639   - N/A - N/A 034-Sacramento County

1060 CAPITAL Base N 74010629 75 GT Pipeline Reliability 75I Valve Automation 5774130 Monterey Reg Sta, Figueroa & Franklin St V-572 SAN JUAN RD PRIMARY REG STA 02/10/2017 6/11/2018 9/28/2018 11/28/2018 N N N 345,143      415,560             415,560                3,013,600   - Y - N/A 027-Monterey County

1061 CAPITAL Base N 74010630 75 GT Pipeline Reliability 75I Valve Automation 5774131  8th St. and First Ave. Station V-573 L-181A MP 20.01 FRONT ST PRIM REG 02/10/2017 4/2/2018 5/5/2018 6/18/2018 N N N 331,887      382,961             382,961                2,270,731   - Y - N/A 044-Santa Cruz County

1062 CAPITAL Base Y 74010880 75 GT Pipeline Reliability 75N Hydrostatic Testing 5774660 L-300A MP 222.42-226.25 T-1230B CAPITAL L-300A MP 203.04-230.32 TEST CAPITAL 02/23/2017 - - - N N Y 244,887      403,488             403,488                451,409      - N - N/A 036-San Bernardino County

1063 CAPITAL Base N 74011362 75 GT Pipeline Reliability 75D Valve Program 5774946 153_Replace Leaking Valves X-58 & E-78 V-584 RPL - X-58(DREG4867) & E-78(DREG48 03/20/2017 4/24/2017 5/12/2017 6/16/2017 N N N 11,563         410,610             410,610                430,610      - Y - N/A 001-Alameda County

1064 CAPITAL Base N 74011619 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5775001 MCDI Well Rework/Assess TC-15N (2017) MCDI WELL REWORK/ ASSESS TC-15N (2017) 04/17/2017 2/1/2017 7/23/2017 4/17/2018 N Y N 2,246,198   2,365,607          2,365,607             2,385,665   - N/A - N/A 039-San Joaquin County

1065 CAPITAL Base Y 74011645 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5775098 STUB7554_2.096_2.097_2018 IMFLAG Removal R-1023 STUB7554 2.096 2.097 2018 IMFLAG 04/04/2017 9/11/2017 10/27/2017 12/1/2017 Y N Y 288,675      322,895             322,895                372,895      - Y - N/A 044-Santa Cruz County

1066 CAPITAL Base N 74011646 75 GT Pipeline Reliability 75N Hydrostatic Testing 5775099 L-103 MP 3.82-4.2 T-1181 CAPITAL L-103 MP 3.82-4.2 T-1181 CAPITAL 11/02/2016 - - - N N Y 641,911      652,628             652,628                678,622      - N/A - N/A 035-San Benito County

1067 CAPITAL Base N 74011832 75 GT Pipeline Reliability 75Q Pipe Replacement (IM) 5775239 X6930_0.00_0.015_2018 IMFLAG Replc X6930 0.00 0.015 2018 IMFLAG REPLC 08/27/2017 - - - N N Y 1,415,093   1,415,093          1,415,093             1,415,093   - Y - N/A 043-Santa Clara County

1068 CAPITAL Base N 74011837 75 GT Pipeline Reliability 75N Hydrostatic Testing 5775245 Hinkley - Line300A IM Flag at MLV159.33A HINKLEY -LINE300A IM FLAG AT MLV159.33A 04/26/2017 6/5/2018 8/31/2018 10/2/2018 N N N 363,506      383,028             383,028                8,682,907   - Y - N/A 036-San Bernardino County

1069 CAPITAL Base N 74012202 75 GT Pipeline Reliability 75D Valve Program 5775349 3002-01_1.28_Valve B-76 Inop Replace V-598 DFM-3002-01 MP 1.28 B-76 INOP VALV 05/11/2017 10/17/2017 11/15/2017 11/29/2017 Y N Y 696,092      703,207             703,207                725,837      - N/A - N/A 007-Contra Costa County

1070 CAPITAL Base N 74012243 75 GT Pipeline Reliability 75J Geo-Hazard Mitigations 5775419 210C_22.26-22.39_Pipe Replacement 210C 22.26-22.39 PIPE REPLACEMENT 05/18/2017 10/2/2017 11/11/2017 1/19/2018 Y Y N 3,869,142   3,875,502          3,875,502             4,308,331   - N - N 048-Solano County

1071 CAPITAL Base N 74012407 75 GT Pipeline Reliability 75L Fault Crossings 5775522 L-210C_Mp 22.15 Green Valley Fault L-210C MP 22.15 GREEN VALLEY FAULT 05/26/2017 4/2/2019 12/17/2018 6/18/2019 N N N 629,992      630,814             630,814                3,025,090   - Y - N/A 034-Sacramento County
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1072 CAPITAL Base N 74012641 75 GT Pipeline Reliability 75D Valve Program 5775607 Shephard&Maple Reg Sta_ Rplc InOp FV 74012641 05/31/2017 11/20/2017 12/2/2017 12/11/2017 Y N Y 416,254      418,578             418,578                596,759      - Y - N/A 010-Fresno County

1073 CAPITAL Base Y 30713886 76 GT Station Reliability 76R Compressor Unit Control Repl 5775619 BETHANY  UPGRADE UNIT CONTROLS BETHANY  UPGRADE UNIT CONTROLS 05/28/2009 3/9/2015 12/8/2015 12/4/2015 N N N 3,992           25,689               2,822,493             2,822,493   - N/A - N/A 001-Alameda County

1074 CAPITAL Base N 74012761 75 GT Pipeline Reliability 75D Valve Program 5775649 400_142.91_Replace Inop Valves A,B,C 400 142.91 REPL INOP V-B &V-C_RETIRE V-A 06/06/2017 11/6/2017 12/5/2017 2/15/2018 Y Y N 895,761      900,081             900,081                1,021,925   - N/A - N/A 052-Tehama County

1075 CAPITAL Base N 74012944 75 GT Pipeline Reliability 75D Valve Program 5775665 0813-08 MP 1.2 INOP V-76-C4B 0813-08 MP 1.2 INOP V-76-C4B 06/07/2017 10/23/2017 11/3/2017 11/29/2017 Y N Y 1,294,189   1,303,140          1,303,140             1,348,508   - N/A - N/A 043-Santa Clara County

1076 CAPITAL Base N 74012952 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5775853 Monolyth Tap Rebuild MONOLITH TAP REBUILD 06/15/2017 8/15/2017 9/6/2017 10/27/2017 Y N Y 332,325      332,700             332,700                363,045      - N - N/A 015-Kern County

1077 CAPITAL Base N 74013181 75 GT Pipeline Reliability 75P ILI Capital Repair (Non-BA) 5776143 300B MP426.75-426.84 ILI CAPITAL REPAIRS 300B MP426.75-426.84 ILI CAPITAL REPAIRS 10/27/2016 5/3/2017 7/6/2017 7/12/2017 N N Y 869,025      896,033             896,033                913,078      - N/A - N/A 035-San Benito County

1078 CAPITAL Base N 74013730 75 GT Pipeline Reliability 75P ILI Capital Repair (Non-BA) 5776718 DFM 0140-01 MP 0.65 ILI Capital Repair DFM 0140-01 MP 0.65 ILI CAPITAL REPAIR 06/05/2017 9/21/2017 9/29/2017 10/25/2017 Y N Y 456,776      456,776             456,776                456,776      - Y - N/A 001-Alameda County

1079 CAPITAL Base N 74013801 76 GT Station Reliability 76N Routine Spend C&P Capital 5776742 MCDI TCS Replace Level Indicators C1-C4 MCDI TCS REPLACE LEVEL INDICATORS C1-C4 06/20/2017 7/17/2018 10/18/2018 11/15/2018 N N N 2,358,160   2,358,160          2,358,160             3,200,927   - Y - N/A 039-San Joaquin County

1080 CAPITAL Base N 74014785 75 GT Pipeline Reliability 75S Direct Assessment 5777414 EC17-121 Sites A/B casing removal EC17-121 SITES A/B CASING REMOVAL 03/04/2016 11/3/2017 - 12/13/2017 Y N Y 932,402      932,402             932,402                932,402      - Y - N/A 006-Colusa County

1081 CAPITAL Base N 74015041 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777482 MCDI Well Rework WS-3E (2017) MCDI WELL REWORKS WS-3E (2017) 09/19/2017 3/15/2018 12/29/2017 7/19/2018 N N N 2,655,080   2,655,080          2,655,080             2,701,253   - Y - N/A 039-San Joaquin County

1082 CAPITAL Base N 31164950 75 GT Pipeline Reliability 75N Hydrostatic Testing 5777524 'L-300A UPGRADE 203.02 218.73 I-101B L-300A ILI UPGR MP203.02-218.73 06/29/2015 6/30/2017 10/6/2017 3/6/2018 N Y N 936,525      1,277,968          1,413,736             1,449,987   - N - N/A 015-Kern County

1083 CAPITAL Base N 31164953 75 GT Pipeline Reliability 75N Hydrostatic Testing 5777525 I-101D UPGR 218.73 237.5 I-101D L-300A ILI UPGR 218.73 237.5 07/10/2015 7/6/2017 10/6/2017 2/16/2018 Y Y N 1,612,987   2,503,345          2,671,241             2,738,481   - Y - N/A 015-Kern County

1084 CAPITAL Base N 31164983 75 GT Pipeline Reliability 75N Hydrostatic Testing 5777526 I-102D L-300B ILI UPG MP 221.27 - 237.5 I-102D L-300B ILI UPG MP 221.27 - 237.50 07/10/2015 3/6/2017 6/9/2017 10/3/2017 N N Y 572,230      2,985,652          3,192,822             3,222,822   - Y - N/A 015-Kern County

1085 CAPITAL Base N 74015147 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5777588 EC17-116 Casing Removal EC17-116 CASING REMOVAL 09/29/2017 10/26/2017 1/29/2018 1/17/2018 Y Y N 287,080      287,080             287,080                299,080      - Y - N/A 034-Sacramento County

1086 CAPITAL Base N 74015148 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5777589 EC17-116 Casing Remediation EC17-116 CASING REMEDIATION 10/09/2017 11/17/2017 1/29/2018 2/20/2018 Y Y N 512,397      512,397             512,397                593,897      - Y - N/A 034-Sacramento County

1087 CAPITAL Base N 74015320 75 GT Pipeline Reliability 75S Direct Assessment 5777621 DFM 0617-06 MP 13.010 Cut-Out (Site A) DFM 0617-06 MP 13.010 CUTOUT (SITE A) 08/22/2017 9/11/2017 11/22/2017 12/19/2017 Y N Y 523,815      523,815             523,815                603,164      - Y - N/A 034-Sacramento County

1088 CAPITAL Base N 74015461 75 GT Pipeline Reliability 75I Valve Automation 5777744 VALVE AUTO L-300B RCV 237.50B VALVE AUTO L-300B RCV 237.50B 03/28/2017 - 3/28/2017 - N N N 428,860      428,860             428,860                430,360      - Y - N/A 015-Kern County

1089 CAPITAL Base N 74015472 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5777919 Burney Compressor Station V-35 Damage BURNEY COMPRESSOR STATION V-35 DAMAGE 10/14/2017 10/20/2017 12/28/2017 10/27/2017 Y N Y 784,518      784,518             784,518                784,518      - N - N/A 045-Shasta County

1090 CAPITAL Base N 74015555 75 GT Pipeline Reliability 75N Hydrostatic Testing 5778024 D-798B L-210B MP 25.977-25.98 Cut Out D-798B L-210B MP 25.977-25.98 CUT OUT 10/23/2017 10/24/2017 11/12/2017 12/9/2017 Y N Y 787,610      787,610             787,610                819,110      - Y - N/A 028-Napa County

1091 CAPITAL Base Y 30677907 76 GT Station Reliability 764 Perform Complex Station Rblds 5778312 SYSTEM-WIDE SCANDATA REPLACEMENT SYSTEM-WIDE SCANDATA REPLACEMENT 04/22/2009 3/4/2014 6/12/2015 6/19/2015 N N N (344)            4,358                 2,423,494             2,423,494   - N - N/A 034-Sacramento County

1092 CAPITAL Base Y 30903557 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5778313 Complex Station Rebuild 2017 Projects IRVINGTON STATION - INSTALL SEPARATORS 02/01/2012 5/21/2018 8/1/2018 9/21/2018 N N N 326,427      809,006             2,715,023             12,392,021 - Y - N/A 001-Alameda County

1093 CAPITAL Base Y 31017634 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5778314 NSUGH REPLACE V-134, 134R, 132 AND 136 NSUGH REPLACE V-134, 134R, 132 AND 136 08/28/2013 7/5/2017 10/31/2017 2/16/2018 Y Y N 2,627,519   3,262,046          4,248,184             4,382,378   - Y - N/A 034-Sacramento County

1094 CAPITAL Base Y 31100463 76 GT Station Reliability 76N Routine Spend C&P Capital 5778315 34190 S-315 PC METER AND CONTROLS 34190 S-315 PC METER AND CONTROLS 07/09/2015 4/10/2019 6/5/2019 7/5/2019 N N N 50,843         285,667             860,920                4,724,646   - N - N/A 057-Yolo County

1095 CAPITAL Base N 74015923 75 GT Pipeline Reliability 75S Direct Assessment 5778345 DFM 0617-06 MP 0.209 (Site H) Cutout DFM 0617-06 MP 0.209 (SITE H) CUTOUT 11/01/2017 11/9/2017 11/17/2017 12/1/2017 Y N Y 310,759      310,759             310,759                358,759      - Y - N/A 034-Sacramento County

1096 CAPITAL Base N 31103039 76 GT Station Reliability 762 Gill Ranch Capital 5778390 GILL RANCH PROJECTS GILL RANCH PROJECTS 09/24/2014 - - - N N Y 8,861           24,688               714,542                714,542      - N - N/A 010-Fresno County

1097 CAPITAL Base N 74006207 75 GT Pipeline Reliability 75O Pipe Rplcmnt - Oth PL Sfty Inv 5778392 R-839 DFM 0606-02 RETIRE MP 1.07 - 3.03 R-839 DFM 0606-02 RETIRE MP 1.07 - 3.03 07/05/2016 9/27/2017 10/7/2017 10/20/2017 Y N Y 767,427      910,510             1,017,020             1,055,557   - Y - N/A 034-Sacramento County

1098 CAPITAL Base Y 31135926 76 GT Station Reliability 76M GT SCADA Visibility 5778393 DFDS3673 MP 0.39 INST FILTER AT COALINGA DFDS3673 MP 0.39 INST FILTER AT COALINGA 02/23/2015 7/16/2018 9/28/2018 10/29/2018 N N N 134,431      267,518             1,031,241             3,329,299   - N - N/A 010-Fresno County

1099 CAPITAL Base N 74006060 84 GT Gas Gathering System Manage 84D Gas Gathering 5778421 R-866 L-159_4.31_SELL RETIRED PIPE R-866 L-159_4.31_SELL RETIRED PIPE 08/24/2016 9/19/2017 - 10/6/2017 Y N Y 382,540      484,665             519,018                538,674      - N - N/A 057-Yolo County

1100 CAPITAL Base N 74016160 75 GT Pipeline Reliability 75S Direct Assessment 5778435 DFM-1209-05MP2.518-2.5284Cas Rmvl DFM 1209-05 MP 2.518-2.5284 CAS RMVL 11/20/2017 11/20/2017 12/8/2017 12/15/2017 Y N Y 283,149      283,149             283,149                302,649      - Y - N/A 010-Fresno County

1101 CAPITAL Base N 74016202 76 GT Station Reliability 76N Routine Spend C&P Capital 5778525 11/13/2017 - - - N N N 354,496      354,496             354,496                684,496      - Y - N/A 036-San Bernardino County

1102 CAPITAL Base N 74016390 75 GT Pipeline Reliability 75D Valve Program 5778648 21F MP 0.00 Grade 1 Lk 21F MP 0.00 GRADE 1 LK 12/04/2017 12/8/2017 4/18/2018 12/13/2017 Y N Y 347,712      347,712             347,712                347,712      - Y - N/A 049-Sonoma County

1103 CAPITAL Base N 74001451 73 GT Pipeline Capacity 73A Capacity for Load Growth 5520700 L-407 Land Acquisition R300C L-407 LAND ACQUISITION PH1 & PH2 03/09/2005 1/0/1900 1/0/1900 1/0/1900 N N N 2,793,147   4,521,185          16,136,037           22,830,282 - Y - N/A 034-Sacramento County

1104 CAPITAL Base N 74001450 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759756 L-407 PH 2 PIPELINE (L-172A TO POWER) R300A L-407 30IN PIPELINE PH2 WEST 03/09/2005 8/12/2016 11/5/2016 12/20/2016 N N N 1,488,681   3,593,650          68,751,687           69,424,140 - N/A - N/A 034-Sacramento County

1105 CAPITAL Base N 74004460 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759759 L 407 PH 1 BASELINE RD. STATION R300E L-407 BASELINE RD STATION PH1 EAST 03/09/2005 7/20/2017 10/31/2017 12/16/2017 Y N Y 5,310,295   6,008,172          6,349,746             6,497,837   - N - N/A 046-Sierra County

1106 CAPITAL Base N 74004462 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759760 L 407 PH 1 RIEGO RD. STATION R300G L-407 RIEGO RD STATION PH2 WEST 12/23/2005 8/20/2016 3/30/2017 11/3/2017 N N Y 170,205      591,842             3,799,625             3,837,125   - Y - N/A 034-Sacramento County

1107 CAPITAL Base N 74004461 73 GT Pipeline Capacity 73A Capacity for Load Growth 5759761 L 407 PH 1 BREWER RD. MLV 20.96 R300F L-407 BREWER RD MLV 20.96 PH1 EAST 03/09/2005 5/22/2017 10/20/2017 12/16/2017 N N Y 1,730,381   2,297,686          2,456,521             2,555,787   - N - N/A 046-Sierra County

1108 CAPITAL Base N 74001452 73 GT Pipeline Capacity 73A Capacity for Load Growth 5767179 L-407 ILI 26MI PHASE 1 & PHASE 2 R300D ILI 26MI PH1 & PH 2 03/09/2005 11/1/2017 12/21/2017 1/11/2018 Y Y N 1,213,861   1,236,280          1,332,568             1,602,309   - N/A - N/A 034-Sacramento County

1109 CAPITAL Base N 74001449 73 GT Pipeline Capacity 73A Capacity for Load Growth 5772948 R300B L-407 30IN PIPELINE PH1 EAST R300B L-407 30IN PIPELINE PH1 EAST 03/09/2005 6/30/2017 10/6/2017 11/2/2017 N N Y 38,410,111 68,603,792        82,021,054           83,951,012 - N - N/A 034-Sacramento County

1110 CAPITAL PSEP N 30965594 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5509959 Pipeline Replacement DFM-1603-01 REPL 1.42MI MP 0.07-1.30 PH1 12/11/2012 9/17/2013 3/14/2014 3/29/2014 N N N -               1,084                 6,892,430             6,892,430   - N/A 2015 Y 039-San Joaquin County

1111 CAPITAL PSEP N 31033149 2H GT PL Safety Enhance Plan-Cap 2H2 Blocked Do Not Use: PSEP 5509960 Strength Test Driven Replacements T-335A&B-14, DFM-1502-11, TEST, MARYSV. 03/27/2014 - - - N N N -               0                        794,256                794,256      - N - Y 058-Yuba County

1112 CAPITAL PSEP Y 31083368 2H GT PL Safety Enhance Plan-Cap 2H3 Blocked Do Not Use: PSEP 5509961 Valve Automation V-187 L-300 PANOCHE STATION FLOW METERS 06/04/2014 1/16/2015 3/24/2015 3/31/2015 N N N -               749                    1,496,109             1,496,109   - N - Y 010-Fresno County

1113 CAPITAL PSEP Y 30841466 2H GT PL Safety Enhance Plan-Cap 2H3 Blocked Do Not Use: PSEP 5742655 30841466-VALVE AUTO - MOJAVE RIVER CROSS GT VALVE AUTO - HINKLEY COMPRESSOR STATI 11/15/2012 7/21/2014 12/8/2014 3/19/2015 N N N 1,002           20,232               2,978,017             2,978,017   - Y - Y 036-San Bernardino County

1114 CAPITAL PSEP N 30841612 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5742700 L-196A REPL 2.00MI MP 11.45-13.45 PH1 R-061 L-196A 2.00MI MP 11.58-13.45 REPLA 08/13/2012 9/15/2014 4/9/2015 5/1/2015 N N N -               948                    18,353,188           18,353,188 - N - Y 034-Sacramento County

1115 CAPITAL PSEP N 30842175 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5742717 DFM-0405-01 REPL 0.50MI MP 3.03-3.30 PH1 GT-0405-01 REPL 0.50MI MP 3.03-3.30 PH1 02/22/2012 4/28/2014 8/7/2014 8/13/2014 N N N 75,001         75,001               6,141,706             6,141,706   - Y - Y 048-Solano County

1116 CAPITAL PSEP N 30842201 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5742726 DFM-7221-10 REPL 4.11MI MP 12.07-16.13MI DFM-7221-10 REPL 4.65MI MP 12.07-16.13 P 06/27/2011 5/20/2013 8/12/2013 10/26/2013 N N N -               686                    18,927,727           18,927,727 - N - Y 050-Stanislaus County

1117 CAPITAL PSEP N 30842214 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5742736 P.04064 L-109_4A_1 REPL 6.23MI MP 24.84- R-046 L-109_4A_1 REPL 2.35MI MP 24.84-27 05/16/2011 5/7/2018 8/4/2018 8/17/2018 N N N 1,366,298   1,882,856          9,631,307             29,468,150 - N/A - Y 041-San Mateo County

1118 CAPITAL PSEP N 30842218 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5742739 L-123 REPL 4.09MI MP 0.00-9.74 PH1 L-123 REPL 4.01MI MP 0.00-9.74 PH1 06/02/2011 4/25/2014 6/26/2015 7/28/2015 N N N 30,274         44,161               39,231,267           39,242,052 - N/A - Y 034-Sacramento County

1119 CAPITAL PSEP N 30842240 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5742756 L-220 REPL 4.94 MI MP 20.84-31.65 PH1 R-056 L-220 4.93MI MP 20.84-31.65 REPLAC 05/04/2012 7/22/2013 1/10/2014 5/14/2014 N N N -               473                    35,958,214           35,958,214 - N/A - Y 034-Sacramento County

1120 CAPITAL PSEP Y 30842273 2H GT PL Safety Enhance Plan-Cap 2H3 Blocked Do Not Use: PSEP 5742807 30842273-VALVE AUTO - BRENTWOOD TERMINAL V-054B L-002 BRENTWOOD TERMINAL 8V PH1 08/07/2012 7/7/2014 11/17/2014 1/5/2015 N N N -               3,423                 8,221,094             8,221,094   - N/A - Y 001-Alameda County

1121 CAPITAL PSEP Y 30842279 2H GT PL Safety Enhance Plan-Cap 2H3 Blocked Do Not Use: PSEP 5742812 30842279-VALVE AUTO - DALTON CROSSOVER P V-046 L-114 DALTON CROSSOVER 2V PH1 08/06/2012 7/7/2014 11/21/2014 12/19/2014 N N N 7,973           43,772               3,783,082             3,783,082   - N/A - Y 001-Alameda County

1122 CAPITAL PSEP Y 30842284 2H GT PL Safety Enhance Plan-Cap 2H3 Blocked Do Not Use: PSEP 5742816 30842284-VALVE AUTO - FAIRFIELD CROSSOVE V-065 L-210A FAIRFIELD CROSSOVER 04/25/2012 9/23/2014 12/23/2014 11/30/2016 N N N -               10,177               3,212,065             3,212,065   - Y - Y 034-Sacramento County
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1123 CAPITAL PSEP Y 30842295 2H GT PL Safety Enhance Plan-Cap 2H3 Blocked Do Not Use: PSEP 5742820 30842295-VALVE AUTO - IRVINGTON PH. 1 GT VALVE AUTO - IRVINGTON PH. 1 04/18/2012 7/21/2014 11/19/2014 3/9/2015 N N N 72                5,709                 3,879,516             3,879,516   - N/A - Y 043-Santa Clara County

1124 CAPITAL PSEP N 30842248 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5742855 L-109_2A REPL 3.50MI MP 13.65-16.93 PH1 L-109_2A REPL 3.50MI MP 13.65-16.93 PH1 10/26/2011 8/28/2012 6/19/2013 3/10/2014 N N N 2,762           2,762                 43,446,692           43,446,692 - Y - Y 039-San Joaquin County

1125 CAPITAL PSEP N 30843897 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5742857 P.04070 L-021D REPL 3.25MI MP 18.65-24.4 R-60 L-021D MP 19.27-24.49 REPL PH1 05/04/2012 7/14/2014 10/29/2015 11/30/2015 N N N 1,099           22,281               18,161,283           18,161,283 - N/A - Y 007-Contra Costa County

1126 CAPITAL PSEP Y 30846925 2H GT PL Safety Enhance Plan-Cap 2H4 Blocked Do Not Use: PSEP 5743046 30846925-L-300a Mp 352.3-391.2 Upgrade P L-300A MP 352.3-391.2 UPGRADE PH-1 06/16/2011 5/7/2012 11/5/2012 12/12/2014 N N N -               8,863                 7,300,937             7,300,937   - Y - Y 016-Kings County

1127 CAPITAL PSEP N 30847129 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5743054 L-109 REPL 1.17MI MP 3.41-4.45 Spread 1 L-109 REPL 1.17MI MP 3.41-4.45 SPREAD 1 05/10/2011 7/16/2012 12/5/2012 2/13/2013 N N N -               (23,247)              14,364,041           14,364,041 - N/A - Y 043-Santa Clara County

1128 CAPITAL PSEP #N/A 31031770 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5744222 30841474-TAPS-REPL ST PH1 RT-055 DREG4921 REPL 0.09MI MP 0.00-0.00 10/28/2013 12/1/2014 1/26/2015 1/30/2015 N N N 112              112                    894,646                894,646      - Y - Y 039-San Joaquin County

1129 CAPITAL PSEP N 30842206 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5744235 L-021C REPL 0.55MI MP 31.85-32.39 PH1 R-205 GT L-021C REPL 0.55 MI MP 31.85-32 06/21/2012 6/23/2014 2/13/2015 4/3/2015 N N N 368              5,310                 7,695,686             7,703,186   - Y - Y 049-Sonoma County

1130 CAPITAL PSEP Y 30865390 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5744289 L-108_3 REPL 2.55MI MP 63.49-65.96 PH1 R-016 L-108_3 2.55MI MP 63.49-65.96 REPL 10/19/2011 9/12/2014 3/11/2015 3/28/2015 N N N 6,161           20,935               21,734,668           21,751,714 - Y - Y 034-Sacramento County

1131 CAPITAL PSEP Y 30842317 2H GT PL Safety Enhance Plan-Cap 2H3 Blocked Do Not Use: PSEP 5745855 30842317-VALVE AUTO - SHERIDAN RD PH. 1 VALVE AUTO - SHERIDAN RD PH. 1 09/14/2011 9/14/2015 10/7/2015 10/15/2015 N N N 8,141           8,820                 506,128                506,128      - N/A - Y 043-Santa Clara County

1132 CAPITAL PSEP N 30897880 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5745936 L-114_2 REPL 2.17MI MP 10.50-12.68 PH1 GT L-114_2 REPL 2.17MI MP 10.50-12.68 PH 05/18/2012 8/10/2015 11/17/2014 8/19/2015 N N N -               2,307                 16,467,028           16,467,028 - Y - Y 039-San Joaquin County

1133 CAPITAL PSEP N 30891268 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5746493 L-109_2B REPL 0.18MI MP 2.82-10.15 PH1 R-067 L109_2B REPC 0.18MI MP 2.82-10.15 02/01/2012 7/7/2014 2/28/2015 5/1/2015 N N N -               316                    16,098,955           16,098,955 - Y - Y 043-Santa Clara County

1134 CAPITAL PSEP N 30906362 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5747358 L-109_3B_1 REPL 1.29MI MP 18.61-19.71 PH L-109_3B_1 REPL 1.29MI MP 18.61-19.71 PH 02/17/2012 9/2/2014 1/30/2015 5/22/2015 N N N 28,958         21,308               21,529,378           21,529,378 - N/A - Y 041-San Mateo County

1135 CAPITAL PSEP Y 31070156 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5750920 DFM-1815-02 REPL 6.41MI MP 6.50-16.85 Ph DFM-1815-02 REPL 1.89MI MP7.92-16.85 PH1 04/21/2014 9/8/2014 5/27/2015 8/26/2015 N N N 41,478         136,101             25,248,642           25,248,642 - Y - Y 027-Monterey County

1136 CAPITAL PSEP N 30992256 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5752318 L-109_3AA REPL 0.27MI MP 17.01-17.11 PH1 GT L-109_3AA REPL 0.27MI MP 17.01-17.11 04/25/2013 9/2/2014 12/18/2014 4/17/2015 N N N 808              94,768               7,582,209             7,582,209   - N/A - Y 041-San Mateo County

1137 CAPITAL PSEP N 30998244 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5752760 L-109_3B_2 REPL 1.80MI MP 20.54-22.20 GT L-109_3B_2 REPL 1.64MI MP 20.55-22.20 05/20/2013 8/11/2014 1/30/2015 4/17/2015 N N N 2,074           95,088               23,976,001           23,976,001 - Y - Y 041-San Mateo County

1138 CAPITAL PSEP N 30999847 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5752823 L-123 REPL 1.75MI MP 4.35-13.74 PH1 L-123 REPL 1.83MI MP 4.35-13.74 PH1 05/30/2013 8/11/2014 6/18/2015 7/23/2015 N N N 65                (82,423)              16,795,685           16,795,685 - N/A - Y 031-Placer County

1139 CAPITAL PSEP N 31000408 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5752918 R-185 L-109_4A_2 1.19MI MP 28.60-29.60 P R-185 L-109_4A_2 1.19MI MP 28.60-29.60 P 06/04/2013 6/20/2016 11/10/2016 12/12/2016 N N N 255,778      467,544             19,722,123           19,747,123 - N/A - Y 041-San Mateo County

1140 CAPITAL PSEP N 31003462 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5753059 L-220 REPL 0.52MI MP 19.37-19.92 PH1 R-188B L-220 REPL 0.52MI MP 19.69-19.92 06/07/2013 9/21/2015 11/5/2015 11/18/2015 N N N -               3,561                 3,838,701             3,838,701   - N/A - Y 034-Sacramento County

1141 CAPITAL PSEP N 31008876 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5753598 L-114 REPL 0.12MI MP 16.75-16.86 PH1 GT L-114 REPL 0.12MI MP 16.75-16.86 PH1 07/03/2013 6/26/2014 9/27/2014 11/6/2014 N N N (12,611)       152,849             1,862,222             1,862,222   - N - Y 007-Contra Costa County

1142 CAPITAL PSEP N 30897896 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5755510 L-109_4C REPL 1.26MI MP 30.52-31.76 PH1 R-048 L-109_4C REPL 1.26MI MP 30.52-31.7 05/01/2012 4/3/2017 9/27/2017 11/10/2017 N N Y 6,131,718   13,273,169        17,894,692           18,328,406 - N - Y 041-San Mateo County

1143 CAPITAL PSEP Y 30841467 2H GT PL Safety Enhance Plan-Cap 2H3 Blocked Do Not Use: PSEP 5755512 VALVE AUTO - 2AX PLS PH. 1 V-079 L-300A 2AX PLS 2V PH1 11/15/2012 9/15/2014 12/16/2014 1/5/2015 N N N -               2,804                 816,463                816,463      - N - Y 036-San Bernardino County

1144 CAPITAL PSEP Y 31056341 2H GT PL Safety Enhance Plan-Cap 2H3 Blocked Do Not Use: PSEP 5758720 31056341-VALVE AUTO - BASELINE RD LOT RE VALVE AUTO - BASELINE RD LOT REBUILD PH1 02/12/2014 4/25/2014 10/14/2014 12/5/2014 N N N -               576                    362,666                362,666      - N/A - Y 031-Placer County

1145 CAPITAL Base N 97000941 44 Gas Capital:GasTrans 44A StanPac Capital 5900721 Ryer Island  Ryer Island - Replace/relocate Odorizer 03/03/2012 11/30/2015 12/22/2015 7/26/2016 N N N 6,177           (3,008)                685,735                685,735      - Y - N/A 007-Contra Costa County

1146 CAPITAL Base N 97002561 44 Gas Capital:GasTrans 44A StanPac Capital 5900721 Ryer Island GT SP-3 ABANDONED PIPE REMOVAL 09/06/2014 12/8/2014 1/7/2015 1/16/2015 N N N 1,581           181                    372,791                372,791      - N - N/A 007-Contra Costa County

1147 CAPITAL Base N 97000509 44 Gas Capital:GasTrans 44A StanPac Capital 5903225 06/05/2012 8/14/2017 - 9/11/2017 Y N Y 486,996      475,039             5,041,219             5,116,219   - N - N/A 007-Contra Costa County

1148 CAPITAL Base N 97003041 44 Gas Capital:GasTrans 44A StanPac Capital 5903661 I-111A SP-5 ILI UPGR LAUNCH I-111A SP-5 ILI UPGR LAUNCH 08/24/2015 8/19/2016 10/23/2016 12/23/2016 N N N 40,835         100,686             3,136,675             3,136,675   - Y - N/A 007-Contra Costa County

1149 CAPITAL Base N 97003042 44 Gas Capital:GasTrans 44A StanPac Capital 5903662 I-111D SP5 MP 0.11-3.87 ILI Upgrade I-111D SP-5 MP 0.11-3.87 ILI UPGRADE 08/25/2015 8/25/2016 10/23/2016 11/11/2016 N N N 11,168         73,708               1,931,126             1,931,126   - Y - N/A 007-Contra Costa County

1150 CAPITAL Base N 97004101 44 Gas Capital:GasTrans 44A StanPac Capital 5903821 I-050D R-690 SP3-1 MP 198.4997-198.49 I-050D R-690 SP3-1 MP 198.4997-198.49 12/12/2016 - - - N N N 714,444      735,152             843,582                843,582      - Y - N/A 007-Contra Costa County

1151 CAPITAL Base N 97001321 44 Gas Capital:GasTrans 44A StanPac Capital 5903921 Sherman Island - Install Odorizer Sherman Island - Install Odorizer 08/21/2012 11/3/2016 9/29/2017 9/29/2017 N N Y 81,281         157,512             911,273                911,273      - N - N/A 034-Sacramento County

1152 CAPITAL Base N 97004301 44 Gas Capital:GasTrans 44A StanPac Capital 5904041 SP3_194.5-194.51_Retire SP3 194.50-194.51 Retire 03/30/2017 1/17/2018 - 2/2/2018 N N N 298,851      319,620             319,620                319,620      - N - N/A 007-Contra Costa County

1153 CAPITAL Base N 97004661 44 Gas Capital:GasTrans 44A StanPac Capital 5904381 SP3 MP 172.46, DREG5642 REPL RT-722 SP3 MP 172.46 DREG5642 REPL 08/07/2017 8/21/2017 11/17/2017 12/20/2017 Y N Y 1,886,578   1,886,578          1,886,578             1,966,578   - Y - N/A 007-Contra Costa County

1154 EXPENSE Base N 41651987 KF GT&D Impl Regulatory Change KF4 5236843 Iron Mountain Records Storage MAOP PRE 1961 VALIDATION EXCAVATIONS/NDE 02/22/2012 - - - N N N -               (526)                   6,135,613             6,135,613   - N/A - Y 099-Multiple Counties

1155 EXPENSE Base N 2044146 JT GT Reliability & General Maint JT4 Shallow and Exposed Pipe 5038210 Shallow Pipe (Unrecoverable) Shallow Pipe (Unrecoverable) - - - - N N N 173,187      167,017             1,128,443             1,128,443   - N/A - N/A 099-Multiple Counties

1156 EXPENSE Base N 2044165 JT GT Reliability & General Maint JTI Becker System Upgrades- Expnse 5038249 Becker (Unrecoverable) Becker (Unrecoverable) - - - - N N N 653,054      1,819,885          6,392,598             6,392,598   - N/A - N/A 099-Multiple Counties

1157 EXPENSE Base N 2044166 GJ Gas Transmission Mitigate Corr GJM Casings 5038250 Casings (Unrecoverable) Casings (Unrecoverable) - - - - N N N (185,924)     (343,396)           10,358,041           10,358,041 - N/A - N/A 099-Multiple Counties

1158 EXPENSE Base N 2044167 JT GT Reliability & General Maint JTR Valve Program 5038251 Valves (Unrecoverable) Valves (Unrecoverable) - - - - N N N (3,635,985)  (3,635,985)        20,630,231           20,630,231 - N/A - N/A 099-Multiple Counties

1159 EXPENSE Base N 2031845 KE GT PL Safety Enhance Plan-Exp KEX PSEP Pipeline Other Expense 5236692 Cancelled Orders PSEP Cancelled Orders PSEP - - - - N N N 776,919      1,390,292          8,230,379             8,230,379   - N/A - N/A Not assigned

1160 EXPENSE Base N 42295064 JT GT Reliability & General Maint JT9 5247373 L-401 MP 84.39 - 84.96 REPLACEMENT R-470 L-401 0.57MI MP 84.39-84.96 REPLAC 12/01/2014 2/23/2015 3/31/2015 5/7/2015 N N N (15,751)       28,161               5,804,692             5,805,492   - N/A - N/A 045-Shasta County

1161 EXPENSE Base N 42295071 JT GT Reliability & General Maint JT9 5247375 L-401 Vacaville 1 MP 266.22#266.36 REPL R-471 L-401 0.25MI MP 113.75-114 REPLACE 12/01/2014 2/18/2015 4/3/2015 5/7/2015 N N N 9,395           37,660               4,044,720             4,104,720   - N/A - N/A 045-Shasta County

1162 EXPENSE Base Y 42396654 JT GT Reliability & General Maint JTB Pipeline Repair 5249219 L-200A-3 Rplc 900ft L-200A-3 REPLACE 900-FT 05/26/2015 4/25/2017 6/6/2017 6/23/2017 N N N 63,711         2,293,951          2,661,930             2,758,485   - N/A - N/A 048-Solano County

1163 EXPENSE Base Y 42396655 JT GT Reliability & General Maint JTB Pipeline Repair 5249220 L-210B Mp 13.75-14.52 Rplc 4000ft L-210B MP 13.75 - 14.52 RPLC 4000-FT 05/26/2015 4/23/2018 7/9/2018 8/6/2018 N N N 101,574      293,587             857,311                8,557,786   - Y - N/A 048-Solano County

1164 EXPENSE Base N 42396656 JT GT Reliability & General Maint JTB Pipeline Repair 5249221 L-300A Mp 393-450.40 Rplc 2700ft L-300A MP 393 - 450.40 RPLC 2700-FT 05/27/2015 2/22/2016 1/0/1900 3/7/2016 N N N 225              225                    1,005,984             1,005,984   - N/A - N/A 099-Multiple Counties

1165 EXPENSE Base N 42396658 JT GT Reliability & General Maint JTB Pipeline Repair 5249223 L-300B Rplc 265ft R-615 L-300B MP 152.46 REPLACE 265FT 06/01/2015 3/3/2016 4/5/2016 4/9/2016 N N N 6,178           21,040               1,344,086             1,345,086   - N/A - N/A 036-San Bernardino County

1166 EXPENSE Base N 42398490 JT GT Reliability & General Maint JTB Pipeline Repair 5249225  L-300B,Replc 3500ft OCG L-300B REPL 3500-FT MP 450.929 - MP 06/05/2015 10/19/2015 1/27/2016 2/26/2016 N N N 9,524           26,199               7,517,302             7,517,302   - N/A - N/A 035-San Benito County

1167 EXPENSE Base N 84000401 JT GT Reliability & General Maint JTB Pipeline Repair 5249373 L300B MP 135.334 to 137.183 Replacement R-621 L-300B MP 135.334-137.183 REPLACE 01/08/2015 8/18/2023 9/6/2023 9/12/2023 N N N 737              32,724               694,994                694,994      - N/A - N/A 036-San Bernardino County

1168 EXPENSE Base N 42405052 JT GT Reliability & General Maint JTB Pipeline Repair 5249374 L-300B MP 143.304 to 144.07 Replcmnt R-620 L-300B MP 143.304-144.07 REPLC 06/11/2015 - - - N N N 5,581           81,531               581,338                582,338      - N/A - N/A 036-San Bernardino County

1169 EXPENSE Base N 2037186 KE GT PL Safety Enhance Plan-Exp KEX PSEP Pipeline Other Expense 5249456 PSEP Disallowed Cap PFL PSEP Disallowed Cap PFL - - - - N N N 511,774      1,076,273          4,381,856             4,381,856   - N/A - N/A Not assigned

1170 EXPENSE Base N 42458080 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5250615 Welding Insp Rework L-320-1 & L-320-2 MP L-320-1 & L-320-2 MP 0.00 TAP REPLACEMEN 08/24/2015 10/26/2015 11/23/2015 11/23/2015 N N N 18,029         40,353               4,854,125             4,858,812   - N/A - N/A 015-Kern County

1171 EXPENSE Base N 42633847 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5250615 Welding Insp Rework L-320-1 & L-320-2 MP REMEDIATE TCI WELDS PLEASANT CREEK 04/01/2016 8/29/2016 1/0/1900 10/27/2016 N N N 39                (6,233)                318,657                318,657      - N/A - N/A 057-Yolo County

1172 EXPENSE Base N 42633848 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5250615 Welding Insp Rework L-320-1 & L-320-2 MP REMEDIATE TCI WELDS VERNALIS 04/01/2016 8/11/2016 1/0/1900 9/17/2016 N N N 28                (32,983)              470,252                470,252      - N/A - N 039-San Joaquin County

1176 EXPENSE Base N 2004836 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GSO, Oper Gas Gath, System Gas Control - - - - N N N 69,706         139,846             1,339,479             1,339,479   - N/A - N/A Gas Gathering
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1177 EXPENSE Base N 2005336 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GSO, Oper G Stor System Gas Control - - - - N N N 389,750      778,496             8,206,719             8,206,719   - N/A - N/A Gas Storage

1178 EXPENSE Base N 2005379 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GSO, Oper L401 Sys Control&Ld Dispatch - - - - N N N 381,729      759,857             7,710,813             7,710,813   - N/A - N/A Line 401

1179 EXPENSE Base N 2006904 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GSO, Oper G Trans, Sys Control&Ld Dispat - - - - N N N 1,780,376   3,543,679          36,625,032           36,625,032 - N/A - N/A Sys Wide Common

1180 EXPENSE Base N 2007564 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GSO, Transport Sched & Acctg, Trans - - - - N N N 702,611      1,493,894          13,107,056           13,107,056 - N/A - N/A Sys Wide Common

1181 EXPENSE Base N 2009762 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GSO, Operate Gas Trans, System Planning - - - - N N N 1,443,587   2,896,654          18,895,301           18,895,301 - N/A - N Sys Wide Common

1182 EXPENSE Base N 2036345 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GT SCADA Application Support - - - - N N N 785,219      1,022,338          2,253,073             2,253,073   - Y - N/A Not assigned

1183 EXPENSE Base N 2036346 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GT Engineering Support - - - - N N N 196,063      383,322             1,236,905             1,236,905   - N/A - N/A Not assigned

1184 EXPENSE Base N 2036347 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GT Gas Technology Exploration - - - - N N N 152,092      306,247             633,394                633,394      - Y - N/A Not assigned

1185 EXPENSE Base N 2036482 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GT Non SCADA Support - - - - N N N 359,684      652,002             1,957,915             1,957,915   - Y - N/A Not assigned

1186 EXPENSE Base Y 8088669 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities Core Load Forecast System - - - - N N N 30,089         62,362               573,155                573,155      - N/A - N/A Not assigned

1187 EXPENSE Base N 8149054 CM GT Operate System CMA GT&S Operations 5000046 GT Operational Facilities GT Contractor Support - - - - N N N 176,352      431,146             3,239,509             3,239,509   - Y - N/A 007-Contra Costa County

1188 EXPENSE Base N 2009015 JP GT Station Maintenance JPN Station Operations 5002470 GSMTS, Standing, Hinkley GSM,Hinkley,L300,Comp,Maintenance - - - - N N N -               83                      2,293,681             2,293,681   - N - N Line 300

1189 EXPENSE Base N 2009803 JP GT Station Maintenance JPN Station Operations 5002471 GSMTS, Standing Kettleman GSM,Kettlem,Common,Maintenance - - - - N N N 293              586                    941,074                941,074      - N - N/A Line 300

1190 EXPENSE Base N 2009170 JP GT Station Maintenance JPN Station Operations 5002476 GSMTS, Standing, Meridian/Orland GSM,Meridia,Gather,Meas,Operations - - - - N N N 1,000           1,000                 1,191,787             1,191,787   - N/A - N/A Gas Gathering

1191 EXPENSE Base N 2009833 JP GT Station Maintenance JPN Station Operations 5002476 GSMTS, Standing, Meridian/Orland GSM,Meridia,Common,Maintenance - - - - N N N -               271                    517,456                517,456      - N/A 2011 N Gas Gathering

1192 EXPENSE Base N 2009191 JP GT Station Maintenance JPN Station Operations 5002477 GSMTS, Standing, Milpitas/Hollister GSM,Milpita,L300,Meas,Maintenance - - - - N N N -               75                      1,300,760             1,300,760   - N/A - N/A Line 300

1193 EXPENSE Base Y 41921576 JT GT Reliability & General Maint JTB Pipeline Repair 5006050 L300A COLORADO RIVER BRIDGE STRUCTURE L300A COLORADO RIVER BRIDGE STRUCTURE 07/03/2013 10/3/2016 1/13/2017 3/9/2017 N N N 5,858           1,338,861          2,987,258             2,987,258   - N/A - N Stanpac

1194 EXPENSE Base N 42169857 JT GT Reliability & General Maint JTD Pipeline Other 5006053 GT, Systemwide, Local Transmission 57A-MD1_0.58_DIG EXISTING FORGED ELBOW 08/13/2014 10/22/2014 1/0/1900 12/16/2014 N N N -               168                    278,522                278,522      - N/A - N/A 039-San Joaquin County

1195 EXPENSE Base N 42195246 JT GT Reliability & General Maint JTD Pipeline Other 5006053 GT, Systemwide, Local Transmission IM PODS DATA ISSUES 09/22/2014 - - - N N N -               1,314                 523,992                523,992      - Y - N/A 099-Multiple Counties

1196 EXPENSE Base N 2010299 JT GT Reliability & General Maint JT5 StanPac and SMUD Credits 5006112 GSMTS, Systemwide, Stanpac Billing GSM,Comm-St,Stanpa,Comm,Stanpac Billing - - - - N N N 1,813,936   3,580,524          17,526,374           17,526,374 - Y - N Stanpac

1197 EXPENSE Base N 2021072 JT GT Reliability & General Maint JT# Not assigned 5007910 SCV-15249-CGT-GSMTS Standard Cost Var - CGT Maintenance - - - - N N N 149,508      275,561             16,250,917           16,250,917 - N/A - N/A 038-San Francisco County

1198 EXPENSE Base N 2045633 JT GT Reliability & General Maint JT# Not assigned 5007910 SCV-15249-CGT-GSMTS Spoil Disposal - MWC JT - - - - N N N 2,399,565   2,399,565          2,399,565             2,399,565   - N/A - N/A 099-Multiple Counties

1199 EXPENSE Base N 2012965 JT GT Reliability & General Maint JTH Permits & Fees Projects 5010509 GSM&TS Permits and Fees GSM, L300, Common - - - - N N N 431,760      814,443             2,399,571             2,399,571   - N/A - N/A Not assigned

1200 EXPENSE Base N 2025668 JT GT Reliability & General Maint JTH Permits & Fees Projects 5010509 GSM&TS Permits and Fees McDonald Is Reclamation District Fees - - - - N N N 565,512      1,514,142          12,912,910           12,912,910 - N/A - N/A Not assigned

1201 EXPENSE Base N 2025669 JT GT Reliability & General Maint JTH Permits & Fees Projects 5010509 GSM&TS Permits and Fees CGT DOT Fees - - - - N N N 1,556,232   2,222,044          11,213,463           11,213,463 - N - N Not assigned

1202 EXPENSE Base N 2028546 JT GT Reliability & General Maint JTH Permits & Fees Projects 5010509 GSM&TS Permits and Fees McDonald Is Gas Lease Fee - - - - N N N 235,571      467,403             3,196,627             3,196,627   - N - N Not assigned

1203 EXPENSE Base N 2029519 JT GT Reliability & General Maint JTH Permits & Fees Projects 5010509 GSM&TS Permits and Fees AGA Dues - Non-Lobbying, GT Expense - - - - N N N 349,642      582,736             2,592,510             2,592,510   - Y - N/A Not assigned

1204 EXPENSE Base N 42729710 JT GT Reliability & General Maint JTH Permits & Fees Projects 5010509 GSM&TS Permits and Fees DOGGR NOTICE OF ASSESSMENT - - - - N N N 455,641      1,080,263          1,704,885             1,704,885   - Y - N/A 099-Multiple Counties

1205 EXPENSE Base N 42667645 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5010511 Compressor Overhauls & Inspections MCDI ANNUAL MAINTENANCE 2016/2017 07/01/2016 1/4/2017 3/27/2017 4/28/2017 N N N 54,547         600,944             613,274                613,274      - N - N/A 039-San Joaquin County

1206 EXPENSE Base N 41756015 JT GT Reliability & General Maint JTB Pipeline Repair 5010515 PIPELINE REPAIR , ROW L-147 MP 2.29 20" LEAK REPAIR BRITTAN AV 10/16/2012 - - - N N N 1,273           5,456                 428,378                428,378      - N/A - N/A 041-San Mateo County

1207 EXPENSE Base N 41890920 JT GT Reliability & General Maint JTB Pipeline Repair 5010515 PIPELINE REPAIR , ROW RT-099 21E_MP 93.43_REPLACE 40  OF 12IPE 04/30/2013 10/20/2014 11/4/2014 - N N N 1,005           1,005                 369,085                369,085      - N/A - N/A 023-Mendocino County

1208 EXPENSE Base N 2009755 CM GT Operate System CM# Not assigned 5012211 IntraCompany Meter Usage - Gas Trans. IntraCompany Usage - - - - N N N 152              302                    1,643,746             1,643,746   - N/A - N/A Not assigned

1209 EXPENSE Base N 40930550 DF G&E T&D Locate and Mark DFA Locate and Mark 5015301 Mark & Locate - Hinkley SPM L300-SOUTH HINKLEY PIPE MARK & LOCAT 12/27/2008 - - - N N N 10,804         25,949               459,672                459,672      - N/A - N/A Line 300

1210 EXPENSE Base N 40930483 DF G&E T&D Locate and Mark DFA Locate and Mark 5015302 Mark & Locate - Kettleman SPM L300NKETT,NORTH,PIPE,MARK & LOCATE 10/03/2008 - - - N N N -               7,272                 2,018,145             2,018,145   - N/A - N/A Line 300

1211 EXPENSE Base N 40930497 DF G&E T&D Locate and Mark DFA Locate and Mark 5015303 Mark & Locate - Los Medanos SPM LOS MED,NUM LO,PIPE,MARK&LOCATE 08/07/2008 - - - N N N 166              166                    494,846                494,846      - N/A - N/A Local Transmission

1212 EXPENSE Base N 40930558 DF G&E T&D Locate and Mark DFA Locate and Mark 5015305 Mark & Locate - Meridian/Orland SPM MERIDIA,NUM LO,PIPE,MARK&LOCATE 08/18/2008 - - - N N N 443              443                    500,470                500,470      - N/A - N/A Gas Gathering

1213 EXPENSE Base Y 40930603 DF G&E T&D Locate and Mark DFA Locate and Mark 5015308 Mark & Locate - Rio Vista SPM RIO VISTA,NUM LO,PIPE,MARK&LOCATE 08/11/2008 - - - N N N 1,987           4,848                 337,244                337,244      - Y - N/A Line 400

1214 EXPENSE Base N 40930553 DF G&E T&D Locate and Mark DFA Locate and Mark 5015350 Mark & Locate - Willows SPM WILLOWS,L401/4,PIPE,MARK&LOCATE 08/28/2008 - - - N N N 2,298           6,558                 477,360                477,360      - N/A - N/A Line 400

1215 EXPENSE Base N 40930255 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5015354 STANDBY - KETTLEMAN SPM KETTLEMAN M&L STANDBY- GT 12/09/2008 - - - N N N -               726                    419,827                419,827      - N - N/A Line 300

1216 EXPENSE Base N 40138541 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016651 GT LEAK SURVEY - GROUND - PN GT LEAK SURVEY - GROUND - PN 07/09/2002 - - - N N N 24,141         45,231               313,728                313,728      - Y - N/A 041-San Mateo County

1217 EXPENSE Base Y 42910645 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016662 GT MARK & LOCATE STANDBY - PN PN L&M STANDBY   GT 01/02/2017 - - - N N N 178,883      490,003             490,003                490,003      - N - N/A 099-Multiple Counties

1218 EXPENSE Base N 40137994 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016679 GT LEAK SURVEY - GROUND - DI GT LEAK SURVEY - GROUND - DI 03/05/2002 - - - N N N 38,268         63,933               481,106                481,106      - N/A - N 007-Contra Costa County

1219 EXPENSE Base Y 40138005 JO GT Pipeline Maintenance JOK Oper Tranmission Pipelines 5016683 GT Oper Transm Pipelines - DI SPM-2DIJG DFM  OP PIPELINE 02/01/2002 - - - N N N 21,158         41,379               383,398                383,398      - N/A - N/A 007-Contra Costa County

1220 EXPENSE Base N 40138006 JO GT Pipeline Maintenance JOK Oper Tranmission Pipelines 5016683 GT Oper Transm Pipelines - DI SPM-2DIJG NUM  OP PIPELINE 01/04/2002 - - - N N N 23,657         43,190               474,838                474,838      - N/A - N 007-Contra Costa County

1221 EXPENSE Base N 40931368 DF G&E T&D Locate and Mark DFA Locate and Mark 5016689 GT MARK & LOCATE - DI SPM 2DI MARK & LOCATE- LOCAT GT 08/13/2008 - - - N N N -               278                    592,223                592,223      - N/A - N/A Local Transmission

1222 EXPENSE Base N 42910660 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016690 GT MARK & LOCATE STANDBY - DI DI L&M STANDBY   GT 01/02/2017 - - - N N N 267,823      487,905             487,905                487,905      - N/A - N/A Local Transmission

1223 EXPENSE Base N 40138024 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016693 GT LEAK SURVEY - GROUND - EB GT LEAK SURVEY - GROUND - EB 01/10/2003 - - - N N N 24,085         46,840               259,140                259,140      - N/A - N/A Local Transmission

1224 EXPENSE Base N 40931369 DF G&E T&D Locate and Mark DFA Locate and Mark 5016703 GT MARK & LOCATE - EB SPM 2EB MARK & LOCATE- LOCAT GT 04/29/2010 - - - N N N -               104                    423,537                423,537      - N/A - N/A Local Transmission

1225 EXPENSE Base N 40931351 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016704 GT MARK & LOCATE STANDBY - EB SPM 2EB M&L STANDBY- LOCAT GT 12/08/2008 - - - N N N -               243                    1,196,505             1,196,505   - Y - N/A Local Transmission

1226 EXPENSE Base N 42910665 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016704 GT MARK & LOCATE STANDBY - EB EB L&M STANDBY   GT 01/02/2017 - - - N N N 99,658         329,453             329,453                329,453      - N/A - N/A Local Transmission

1227 EXPENSE Base N 40138204 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016707 GT LEAK SURVEY - GROUND - MI GT LEAK SURVEY - GROUND - MI 03/09/2002 - - - N N N 34,905         62,687               302,017                302,017      - N/A - N/A Local Transmission
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1228 EXPENSE Base N 42910655 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016718 GT MARK & LOCATE STANDBY - MI MI L&M STANDBY   GT 01/02/2017 - - - N N N 279,258      538,696             538,696                538,696      - N/A - N/A Local Transmission

1229 EXPENSE Base N 40136533 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016721 GT LEAK SURVEY - GROUND - CC GT LEAK SURVEY - GROUND - CC 04/17/2002 - - - N N N 34,867         75,399               525,648                525,648      - Y - N/A Local Transmission

1230 EXPENSE Base Y 40137946 JO GT Pipeline Maintenance JOK Oper Tranmission Pipelines 5016726 GT Oper Transm Pipelines - CC SPM-3CCBM NUM  OP PIPELINE 01/09/2002 - - - N N N 19,874         36,749               348,297                348,297      - N/A - N/A Local Transmission

1231 EXPENSE Base N 40931348 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016733 GT MARK & LOCATE STANDBY - CC AO6 SPM 3CC M&L STANDBY- LOCAT GT 10/03/2008 - - - N N N -               1,062                 2,698,620             2,698,620   - N/A - N/A Local Transmission

1232 EXPENSE Base N 40931349 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016747 GT MARK & LOCATE STANDBY - DA AO6 SPM 3DA M&L STANDBY- LOCAT GT 02/20/2008 - - - N N N -               245                    1,005,954             1,005,954   - N/A - N Local Transmission

1233 EXPENSE Base N 42910650 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016747 GT MARK & LOCATE STANDBY - DA DA L&M STANDBY   GT 01/02/2017 - - - N N N 144,303      403,032             403,032                403,032      - N/A - N/A Local Transmission

1234 EXPENSE Base N 42910680 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016761 GT MARK & LOCATE STANDBY - SJ CI L&M STANDBY   GT 01/02/2017 - - - N N N 147,119      332,926             332,926                332,926      - N/A - N/A Local Transmission

1235 EXPENSE Base Y 40138088 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016764 GT LEAK SURVEY - GROUND - FR GT LEAK SURVEY - GROUND - FR 05/29/2002 - - - N N N 46,533         80,465               382,505                382,505      - Y - N Local Transmission

1236 EXPENSE Base N 42910686 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016775 GT MARK & LOCATE STANDBY - FR FR L&M STANDBY   GT 01/02/2017 - - - N N N 341,065      901,068             901,068                901,068      - N/A - N/A Local Transmission

1237 EXPENSE Base Y 40138133 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016778 GT LEAK SURVEY - GROUND - KE GT LEAK SURVEY - GROUND - KE 01/08/2002 - - - N N N 25,700         47,353               314,757                314,757      - Y 2015 N Local Transmission

1238 EXPENSE Base N 40931353 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016789 GT MARK & LOCATE STANDBY - KE SPM 4KE M&L STANDBY- LOCAT GT 09/25/2008 - - - N N N -               1,434                 1,557,222             1,557,222   - N/A - N/A Local Transmission

1239 EXPENSE Base N 42910691 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016789 GT MARK & LOCATE STANDBY - KE KE L&M STANDBY   GT 01/02/2017 - - - N N N 631,029      1,388,914          1,388,914             1,388,914   - N - N/A Local Transmission

1240 EXPENSE Base N 40138772 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016792 GT LEAK SURVEY - GROUND - ST GT LEAK SURVEY - GROUND - ST 01/23/2002 - - - N N N 36,280         68,764               475,219                475,219      - N/A - N/A Local Transmission

1241 EXPENSE Base N 42910696 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016803 GT MARK & LOCATE STANDBY - ST ST L&M STANDBY   GT 01/16/2017 - - - N N N 120,611      373,936             373,936                373,936      - Y - N/A Local Transmission

1242 EXPENSE Base N 40138898 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016806 GT LEAK SURVEY - GROUND - YO GT LEAK SURVEY - GROUND - YO 03/28/2002 - - - N N N 56,280         113,688             436,977                436,977      - N - N/A Local Transmission

1243 EXPENSE Base N 40931383 DF G&E T&D Locate and Mark DFA Locate and Mark 5016816 GT MARK & LOCATE - YO SPM 5YO MARK & LOCATE- LOCAT GT 09/19/2008 - - - N N N -               278                    870,251                870,251      - N/A - N/A Local Transmission

1244 EXPENSE Base N 40931365 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016817 GT MARK & LOCATE STANDBY - YO SPM 5YO M&L STANDBY- LOCAT GT 09/16/2008 - - - N N N -               96                      2,179,147             2,179,147   - N/A - N/A Local Transmission

1245 EXPENSE Base N 42910701 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016817 GT MARK & LOCATE STANDBY - YO YO L&M STANDBY   GT 01/02/2017 - - - N N N 190,179      410,380             410,380                410,380      - N/A - N/A Local Transmission

1246 EXPENSE Base N 40138457 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016820 GT LEAK SURVEY - GROUND - NV GT LEAK SURVEY - GROUND - NV 04/10/2002 - - - N N N 113,637      149,071             372,966                372,966      - N/A - N/A Local Transmission

1247 EXPENSE Base N 40138499 JO GT Pipeline Maintenance JOK Oper Tranmission Pipelines 5016824 GT Oper Transm Pipelines - NV SPM-6NVFB NUM  OP PIPELINE 01/02/2002 - - - N N N 8,531           12,184               258,752                258,752      - N/A - N/A Local Transmission

1248 EXPENSE Base N 40138571 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016834 GT LEAK SURVEY - GROUND - SA GT LEAK SURVEY - GROUND - SA 02/20/2002 - - - N N N 190,480      304,984             1,281,239             1,281,239   - N/A - N Local Transmission

1249 EXPENSE Base N 40138624 JO GT Pipeline Maintenance JOK Oper Tranmission Pipelines 5016839 GT Oper Transm Pipelines - SA SPM-6SAPS NUM  OP PIPELINE 01/02/2002 - - - N N N 22,987         46,112               401,475                401,475      - Y - N/A Local Transmission

1250 EXPENSE Base N 40931360 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016846 GT MARK & LOCATE STANDBY - SA SPM 6SA M&L STANDBY- LOCAT GT 09/03/2008 - - - N N N -               1,690                 8,570,900             8,570,900   - N/A - N/A Local Transmission

1251 EXPENSE Base N 42910628 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016846 GT MARK & LOCATE STANDBY - SA SA L&M STANDBY   GT 01/09/2017 - - - N N N 261,801      745,756             745,756                745,756      - Y - N/A Local Transmission

1252 EXPENSE Base N 42910633 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016846 GT MARK & LOCATE STANDBY - SA VA L&M STANDBY   GT 01/09/2017 - - - N N N 303,124      430,933             430,933                430,933      - N/A - N/A Local Transmission

1253 EXPENSE Base N 40138821 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016849 GT LEAK SURVEY - GROUND - SI GT LEAK SURVEY - GROUND - SI 09/19/2002 - - - N N N 59,485         107,916             634,298                634,298      - N/A - N/A Local Transmission

1254 EXPENSE Base N 42910706 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016861 GT MARK & LOCATE STANDBY - SI SI L&M STANDBY   GT 01/02/2017 - - - N N N 221,995      423,591             423,591                423,591      - N/A - N/A Local Transmission

1255 EXPENSE Base N 40138234 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016864 GT LEAK SURVEY - GROUND - NB GT LEAK SURVEY - GROUND - NB 07/01/2002 - - - N N N 30,809         59,691               257,747                257,747      - N/A - N/A Local Transmission

1256 EXPENSE Base N 40931355 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016876 GT MARK & LOCATE STANDBY - NB SPM 7NB M&L STANDBY- LOCAT GT 09/15/2008 - - - N N N -               775                    1,470,278             1,470,278   - N/A - N Local Transmission

1257 EXPENSE Base N 40931373 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016876 GT MARK & LOCATE STANDBY - NB SPM 7NB MARK & LOCATE- LOCAT DIST 10/09/2008 - - - N N N -               555                    572,368                572,368      - N/A - N/A Local Transmission

1258 EXPENSE Base Y 40138385 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016879 GT LEAK SURVEY - GROUND - HB GT LEAK SURVEY - GROUND - HB 09/24/2003 - - - N N N 26,717         36,749               327,149                327,149      - N/A - N/A Local Transmission

1259 EXPENSE Base N 42956129 JO GT Pipeline Maintenance JOP CM G Main Lk 5016888 GT CORR MAINT - G MAIN LEAK - HB *CANC* LK 112640099 16740  TOMKI RD REDW 02/27/2017 - - - N N N (63,871)       708,137             708,137                708,137      - N/A - N/A Local Transmission

1260 EXPENSE Base N 40138426 JO GT Pipeline Maintenance JOE Ground Leak Survey 5016952 GT LEAK SURVEY - GROUND - SO GT LEAK SURVEY - GROUND - SO 01/10/2002 - - - N N N 51,477         102,400             674,843                674,843      - Y - N/A Local Transmission

1261 EXPENSE Base N 43121558 JO GT Pipeline Maintenance JOP CM G Main Lk 5016960 GT CORR MAINT - G MAIN LEAK - SO 21C_50.15_GRADE 1 LK 113643360 10/01/2017 10/7/2017 10/7/2017 10/7/2017 Y N Y 270,016      270,016             270,016                284,016      - N/A - N/A Local Transmission

1262 EXPENSE Base N 42910716 DF G&E T&D Locate and Mark DFB Locate and Mark - Standby 5016963 GT MARK & LOCATE STANDBY - SO SO L&M STANDBY   GT 01/05/2017 - - - N N N 209,391      303,149             303,149                303,149      - N/A - N/A Local Transmission

1263 EXPENSE Base N 8122281 AH Maint Gas Storage Fac AH4 Gill Ranch Operations & Maint 5017089 Gill Ranch O&M Gill Ranch Stor - Electric Charges - - - - N N N 198,063      399,729             1,676,428             1,676,428   - N/A - N/A Local Transmission

1264 EXPENSE Base N 41365764 AH Maint Gas Storage Fac AH4 Gill Ranch Operations & Maint 5017089 Gill Ranch O&M GILL RANCH - MAINTENANCE 11/17/2010 - - - N N N 612,589      1,689,799          11,430,825           11,430,825 - N/A - N/A Local Transmission

1265 EXPENSE Base N 9021121 JP GT Station Maintenance JP# Not assigned 5017170 GSO-Standing, McDonald Island GAS=Correct FERC Acct Adj for 2017 - - - - N N N 1,324,036   1,324,036          1,324,036             1,324,036   - N/A - N/A Local Transmission

1266 EXPENSE Base N 41256678 JP GT Station Maintenance JPN Station Operations 5017170 GSO-Standing, McDonald Island GSO, OPERATIONS SUPPORT, MCDONALD ISLAND 01/01/2010 - - - N N N 746,065      1,524,204          13,722,702           13,722,702 - N/A - N/A Local Transmission

1267 EXPENSE Base N 41258365 JP GT Station Maintenance JPN Station Operations 5017171 GSO-Standing, Los Medanos GSO, OPERATIONS SUPPORT, LOS MEDANOS 01/01/2010 - - - N N N 470,896      925,204             8,939,763             8,939,763   - N - N/A Local Transmission

1268 EXPENSE Base N 41258367 JP GT Station Maintenance JPN Station Operations 5017172 GSO-Standing, Hinkley GSO, OPERATIONS SUPPORT, HINKLEY 01/01/2010 - - - N N N 481,818      1,011,151          9,283,959             9,283,959   - Y - N/A Local Transmission

1269 EXPENSE Base N 41258368 JP GT Station Maintenance JPN Station Operations 5017173 GSO-Standing, Topock GSO, OPERATIONS SUPPORT, TOPOCK 12/30/2009 - - - N N N 553,080      1,151,030          10,492,376           10,492,376 - N - N/A Local Transmission

1270 EXPENSE Base N 41570575 JT GT Reliability & General Maint JT2 Water and Levee Crossings 5017899 GT Emerg & Unforeseen Permits and Fees STATE LANDS NEGOTIATIONS AND LAND DATA 10/13/2011 - - - N N N 3,590           6,840                 445,523                445,523      - Y - N Local Transmission

1271 EXPENSE Base Y 41960406 JT GT Reliability & General Maint JTK Vegetation Manage Project 5018994 Vegetation Mgmt - Routine GAS TRANSMISSION VEGETATION MAINTENANCE 10/01/2013 - - - N N N 2,330,309   3,113,832          6,388,196             6,388,196   - N - N Local Transmission

1272 EXPENSE Base N 43008761 JO GT Pipeline Maintenance JOS Pipeline Marker Maintenance 5019780 Pipeline Marker Maint - SA OCW L-210B PIPELINE MARKERS SACRAMENTO 04/21/2017 2/20/2018 1/0/1900 3/30/2018 N N N 339,360      340,470             340,470                340,470      - N/A - N/A Local Transmission

1273 EXPENSE Base Y 8120628 JT GT Reliability & General Maint JTQ Class Location Studies 5023355 Class Location Work Class Location Study - - - - N N N 263,495      441,030             11,156,386           11,156,386 - N/A - N/A Local Transmission

1274 EXPENSE Base N 41773890 JP GT Station Maintenance JPH CM StorCompStat GasCompress 5023405 GT CM GAS COMPRESSOR-LM GT CM LM STOR GAS COMPRESSOR K01 - LM 06/13/2013 - - - N N N -               (182)                   295,532                295,532      - Y - N/A Local Transmission

1275 EXPENSE Base N 41984165 JP GT Station Maintenance JPH CM StorCompStat GasCompress 5023410 GT CM GAS COMPRESSOR-TP TOPOCK LUBRICANTS/OILS - TP 11/05/2013 - - - N N N 246,528      294,097             1,275,029             1,275,029   - N - N/A Local Transmission

1276 EXPENSE Base N 41870766 JP GT Station Maintenance JPG CM StorCompStat GasProcess 5023417 GT CM GAS PROCESSING-MD GT CM MD STOR GAS PROCESSING - MD 06/05/2013 - - - N N N (9,154)         354                    1,151,754             1,151,754   - N/A - N/A Local Transmission

1277 EXPENSE Base N 41870867 JP GT Station Maintenance JPI CM StorCompStat Support 5023425 GT CM INSTRUMENTATION CONTROL-HN GT CM L300 INSTRUMENTATION CONTROL - HN 08/08/2013 - - - N N N 29,264         66,307               260,657                260,657      - N/A - N/A Local Transmission

1278 EXPENSE Base N 40138437 JP GT Station Maintenance JPI CM StorCompStat Support 5023427 GT CM INSTRUMENTATION CONTROL-LM SPM-7NBNR HLD  MAINT PREVENT COMPRESSOR 01/14/2002 - - - N N N 19,577         31,988               443,706                443,706      - N/A - N/A Local Transmission
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1279 EXPENSE Base N 9021127 JP GT Station Maintenance JP# Not assigned 5023428 GT CM INSTRUMENTATION CONTROL-MD GAS=Correct FERC Acct Adj for 2017 - - - - N N N 283,858      283,858             283,858                283,858      - N/A - N/A Local Transmission

1280 EXPENSE Base N 41773938 JP GT Station Maintenance JPI CM StorCompStat Support 5023428 GT CM INSTRUMENTATION CONTROL-MD GT CM STOR COMPRESS STATIONS OTHER-MD 05/31/2013 - - - N N N -               11,135               983,250                983,250      - Y - N/A Local Transmission

1281 EXPENSE Base N 42426878 JO GT Pipeline Maintenance JOW Aerial Leak Survey 5023516 GT LEAK SURVEY - AERIAL - SA AERIAL LEAK SURVEY - SACRAMENTO 08/05/2015 - - - N N N 102              93,674               285,480                285,480      - Y - N/A Local Transmission

1282 EXPENSE Base N 42428077 JO GT Pipeline Maintenance JOW Aerial Leak Survey 5023525 GT LEAK SURVEY - AERIAL - YO AERIAL LEAK SURVEY - YOSEMITE 04/01/2016 - - - N N N 59,787         119,371             252,497                252,497      - N/A - N/A Local Transmission

1283 EXPENSE Base N 41870878 JP GT Station Maintenance JPN Station Operations 5023527 GT OPERATIONS OTHER-HN GT OPERATIONS OTHER - HN 06/03/2013 - - - N N N -               5,392                 1,127,458             1,127,458   - N/A - N/A Local Transmission

1284 EXPENSE Base N 41870824 JP GT Station Maintenance JPN Station Operations 5023528 GT OPERATIONS OTHER-KT GT OPERATIONS OTHER - KT 06/03/2013 - - - N N N -               1,838                 890,993                890,993      - N - N/A Local Transmission

1285 EXPENSE Base N 41773908 JP GT Station Maintenance JPN Station Operations 5023529 GT OPERATIONS OTHER-LM GT LM STOR OPERATIONS OTHER - LM 06/01/2013 - - - N N N 619              44,602               491,883                491,883      - N/A - N/A Local Transmission

1286 EXPENSE Base Y 41773909 JP GT Station Maintenance JPN Station Operations 5023529 GT OPERATIONS OTHER-LM GT PC STOR OPERATIONS OTHER - LM 06/12/2013 - - - N N N -               23,178               358,663                358,663      - Y - N/A Local Transmission

1287 EXPENSE Base N 41870778 JP GT Station Maintenance JPN Station Operations 5023530 GT OPERATIONS OTHER-MD GT MD STOR OPERATIONS OTHER - MD 06/03/2013 - - - N N N (11,409)       259,321             2,823,431             2,823,431   - N/A 2015 N/A Local Transmission

1288 EXPENSE Base N 41870579 JP GT Station Maintenance JPN Station Operations 5023531 GT OPERATIONS OTHER-ME GT ME OPERATIONS OTHER - ME 05/29/2013 - - - N N N -               882                    657,951                657,951      - Y - N/A Local Transmission

1289 EXPENSE Base N 41870647 JP GT Station Maintenance JPN Station Operations 5023533 GT OPERATIONS OTHER-RV GT RV OPERATIONS OTHER - RV 04/01/2013 - - - N N N 338              55,160               506,406                506,406      - N/A - N/A Local Transmission

1290 EXPENSE Base N 41870934 JP GT Station Maintenance JPN Station Operations 5023534 GT OPERATIONS OTHER-TP GT OPERATIONS OTHER - TP 06/10/2013 - - - N N N 9,814           48,534               1,374,437             1,374,437   - N/A - N Local Transmission

1291 EXPENSE Base N 41948999 JP GT Station Maintenance JPD PM StorCompStat GasCompressor 5023567 GT PM GAS COMPRESSOR-HN HINKLEY LUBRICANTS/OILS 05/08/2014 - - - N N N 234,512      425,648             1,956,470             1,956,470   - N - N Local Transmission

1292 EXPENSE Base N 41947082 JP GT Station Maintenance JPC PM StorCompStat GasProcess 5023578 GT PM GAS PROCESSING-HN HINKLEY CHEMICALS 05/06/2015 - - - N N N 25,456         119,598             970,526                970,526      - N - N Local Transmission

1293 EXPENSE Base N 41774009 JP GT Station Maintenance JPC PM StorCompStat GasProcess 5023580 GT PM GAS PROCESSING-LM GT PM LM STOR GAS PROCESSING - LM 06/04/2013 - - - N N N -               3,482                 506,790                506,790      - Y - N/A Local Transmission

1294 EXPENSE Base N 41870757 JP GT Station Maintenance JPC PM StorCompStat GasProcess 5023581 GT PM GAS PROCESSING-MD GT PM MD STOR GAS PROCESSING - MD 06/03/2013 - - - N N N -               15,031               1,213,732             1,213,732   - Y - N/A Local Transmission

1295 EXPENSE Base N 41947083 JP GT Station Maintenance JPC PM StorCompStat GasProcess 5023585 GT PM GAS PROCESSING-TP TOPOCK CHEMICALS 12/12/2017 - - - N N N 22,501         64,101               426,788                426,788      - Y - N/A Local Transmission

1296 EXPENSE Base Y 41774000 JP GT Station Maintenance JPE PM StorCompStat Support 5023588 GT PM INSTRUMENTATION CONTROL-BN GT TN 400/401 OPERATIONS OTHER - BN 06/06/2013 - - - N N N -               322                    312,624                312,624      - N/A - N/A Local Transmission

1297 EXPENSE Base N 41774018 JP GT Station Maintenance JPE PM StorCompStat Support 5023588 GT PM INSTRUMENTATION CONTROL-BN GT BN 400/401 OPERATIONS OTHER - BN 06/12/2013 - - - N N N -               116                    476,688                476,688      - Y - N/A Local Transmission

1298 EXPENSE Base N 41870545 JP GT Station Maintenance JPE PM StorCompStat Support 5023588 GT PM INSTRUMENTATION CONTROL-BN GT PM TN 400/401 STOR COMP STATION - BN 06/03/2013 - - - N N N -               890                    701,272                701,272      - N/A - N Local Transmission

1299 EXPENSE Base N 41870851 JP GT Station Maintenance JPE PM StorCompStat Support 5023589 GT PM INSTRUMENTATION CONTROL-HN GT PM STOR COMPRESS STATIONS OTHER - HN 05/23/2013 - - - N N N (1,081)         (1,906)                1,321,625             1,321,625   - N/A - N/A Local Transmission

1300 EXPENSE Base N 41870794 JP GT Station Maintenance JPE PM StorCompStat Support 5023590 GT PM INSTRUMENTATION CONTROL-KT GT PM STOR COMPRESS STATIONS OTHER - KT 05/29/2013 - - - N N N -               486                    2,157,444             2,157,444   - N - N/A Local Transmission

1301 EXPENSE Base N 41774045 JP GT Station Maintenance JPE PM StorCompStat Support 5023591 GT PM INSTRUMENTATION CONTROL-LM GT PM LM STOR COMP STATIONS OTHER - LM 06/06/2013 - - - N N N -               2,117                 501,648                501,648      - N - N/A Local Transmission

1302 EXPENSE Base N 43101633 JP GT Station Maintenance JPE PM StorCompStat Support 5023592 GT PM INSTRUMENTATION CONTROL-MD LEAK SURVEY METHOD 21 AB32 GHG 10/04/2017 - - - N N N 368,491      368,491             368,491                368,491      - N/A - N/A Local Transmission

1303 EXPENSE Base N 41871297 JP GT Station Maintenance JPE PM StorCompStat Support 5023598 GT PM INSTRUMENTATION CONTROL-WL GT PM DL 400/401 STOR COMP STATION - WL 06/03/2013 - - - N N N -               20                      961,810                961,810      - Y - N/A Local Transmission

1304 EXPENSE Base N 41870747 JP GT Station Maintenance JPA PM StorCompStat Piping Assets 5023603 GT PM PIPELINE STATION INSTR-MD GT PM MD STOR STATION PIPE INSTR - MD 06/04/2013 - - - N N N -               4,338                 416,018                416,018      - N/A - N/A Local Transmission

1305 EXPENSE Base N 41870765 JP GT Station Maintenance JPF PM StorCompStat Other 5023625 GT PM STOR COMPRESS STATIONS OTHER-MD GT PM STOR COMPRESS STATIONS OTHER - MD 04/01/2013 - - - N N N (3,602)         54,637               1,790,129             1,790,129   - N/A - N Local Transmission

1306 EXPENSE Base N 8160941 JO GT Pipeline Maintenance JOV GT REQUIRED PIPELINE PATROL-AERIAL-LM 5023693 GT REQUIRED PIPELINE PATROL-AERIAL Aerial Pipeline Patrol - - - - N N N 1,224,975   3,778,642          15,189,977           15,189,977 - N - N Local Transmission

1307 EXPENSE Base N 42657151 JO GT Pipeline Maintenance JOP CM G Main Lk 5023825 GT CORR MAINT - G MAIN LEAK - TY 057A_MP6.4_GR3_LEAK REPAIR LK 111431607 03/10/2016 - - - N N N -               4,342                 290,113                290,113      - N/A - N Local Transmission

1308 EXPENSE Base N 41865759 JO GT Pipeline Maintenance JOK Oper Tranmission Pipelines 5023836 GT OPER TRANSM PIPELINES - MH GT LT OPER TRANSM PIPELINES - MH 05/28/2013 - - - N N N -               528                    262,790                262,790      - N/A - N/A Local Transmission

1309 EXPENSE Base N 41865761 JO GT Pipeline Maintenance JOK Oper Tranmission Pipelines 5023839 GT OPER TRANSM PIPELINES - TY GT LT OPER TRANSM PIPELINES - TY 05/29/2013 - - - N N N -               195                    255,496                255,496      - N - N/A Local Transmission

1310 EXPENSE Base N 41865929 JO GT Pipeline Maintenance JOL Oper Transmission Regl Station 5023841 GT OPER TRANSM REGULATOR STATION - BN GT 400 OPER TRANS REGULATOR STATION - BN 06/03/2013 - - - N N N -               148                    1,426,800             1,426,800   - N/A - N Local Transmission

1311 EXPENSE Base N 41866091 JO GT Pipeline Maintenance JOL Oper Transmission Regl Station 5023842 GT OPER TRANSM REGULATOR STATION - HN GT 300S OPER TRANS REGULATOR STATION- HN 05/23/2013 - - - N N N -               314                    786,774                786,774      - N/A - N Local Transmission

1312 EXPENSE Base N 41865769 JO GT Pipeline Maintenance JOL Oper Transmission Regl Station 5023847 GT OPER TRANSM REGULATOR STATION - MH GT LT OPER TRANSM REGULATOR STATION - MH 05/28/2013 - - - N N N -               392                    920,824                920,824      - N/A - N Local Transmission

1313 EXPENSE Base N 41866016 JO GT Pipeline Maintenance JOL Oper Transmission Regl Station 5023847 GT OPER TRANSM REGULATOR STATION - MH GT 300N OPER TRANS REGULATOR STATION- MH 05/28/2013 - - - N N N (25,440)       (28,566)              1,189,708             1,189,708   - Y - N/A Local Transmission

1314 EXPENSE Base N 41866195 JO GT Pipeline Maintenance JOL Oper Transmission Regl Station 5023847 GT OPER TRANSM REGULATOR STATION - MH GT BL OPER TRANSM REGULATOR STATION - MH 06/03/2013 - - - N N N -               3,591                 354,607                354,607      - N/A - N/A Local Transmission

1315 EXPENSE Base N 41865770 JO GT Pipeline Maintenance JOL Oper Transmission Regl Station 5023848 GT OPER TRANSM REGULATOR STATION - RV GT LT OPER TRANSM REGULATOR STATION - RV 05/29/2013 - - - N N N -               2,488                 1,169,545             1,169,545   - N - N/A Local Transmission

1316 EXPENSE Base N 41865771 JO GT Pipeline Maintenance JOL Oper Transmission Regl Station 5023850 GT OPER TRANSM REGULATOR STATION - TY GT LT OPER TRANSM REGULATOR STATION - TY 05/30/2013 - - - N N N -               1,581                 800,923                800,923      - N/A - N/A Local Transmission

1317 EXPENSE Base N 41866197 JO GT Pipeline Maintenance JOL Oper Transmission Regl Station 5023850 GT OPER TRANSM REGULATOR STATION - TY GT BL OPER TRANSM REGULATOR STATION - TY 05/30/2013 - - - N N N -               3,731                 494,191                494,191      - N/A - N/A Local Transmission

1318 EXPENSE Base N 41865772 JO GT Pipeline Maintenance JOL Vegetation Manage Project 5023851 GT OPER TRANSM REGULATOR STATION - WL GT LT OPER TRANSM REGULATOR STATION - WL 06/03/2013 - - - N N N -               1,750                 1,694,520             1,694,520   - Y - N/A Local Transmission

1319 EXPENSE Base #N/A 43006160 JO GT Pipeline Maintenance JOS Pipeline Marker Maintenance 5023864 Pipeline Marker Maint -BN LINE MARKERS 05/02/2017 - - - N N N 3,152,923   3,155,145          3,155,145             3,155,145   - N/A - N/A Local Transmission

1320 EXPENSE Base Y 41669461 JT GT Reliability & General Maint JTB Pipeline Repair 5024010 GT Pipeline Other OCG PROPERTY DISPENSATION  ENRICO STATIO 04/04/2012 8/3/2013 8/8/2013 4/16/2014 N N N -               2,000                 536,226                536,226      - N/A - N 001-Alameda County

1321 EXPENSE Base Y 41669462 JT GT Reliability & General Maint JTB Pipeline Repair 5024010 GT Pipeline Other RT-134 L105X PURGE ABANDONED GAS LINE 04/04/2012 5/3/2015 - 6/10/2015 N N N -               2,419                 469,909                469,909      - Y - N 001-Alameda County

1322 EXPENSE Base N 42413361 JT GT Reliability & General Maint JTB Pipeline Repair 5024010 GT Pipeline Other RT-662 L-300A MP 405.20 REPAIR BLOWDOWN 06/24/2015 6/17/2016 6/22/2016 7/7/2016 N N N 4,909           14,109               300,040                300,040      - N - N/A 010-Fresno County

1323 EXPENSE Base N 42601787 JT GT Reliability & General Maint JTB Pipeline Repair 5024010 GT Pipeline Other L-132 MP37.08 & L-109 MP35.84 REPAD INST 01/07/2016 8/15/2016 - 9/1/2016 N N N (2,874)         (763)                   333,147                345,147      - Y - N/A 041-San Mateo County

1324 EXPENSE Base N 8159556 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing Vegetation Encroachment Permit - - - - N N N 64,191         136,655             471,424                471,424      - N/A - N Not assigned

1325 EXPENSE Base N 8166385 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing Potholing Misc (Veg) - - - - N N N 188,471      298,460             612,608                612,608      - N/A - N Not assigned

1326 EXPENSE Base Y 8167561 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing Veg Database Development/Deployment - - - - N N N -               (141)                   289,165                289,165      - N/A - N/A Not assigned

1327 EXPENSE Base N 41802083 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-PROGRAM DEVELOPMENT -- 2012 VEG. MGM 12/10/2012 - - - N N N (917,043)     1,298,617          7,580,340             7,580,340   - N/A 2015 N 099-Multiple Counties

1328 EXPENSE Base N 41802087 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - HUMBOLDT - VEGETATION 12/11/2012 - - - N N N 2,145,173   6,211,966          8,719,864             8,719,864   - Y - N/A 053-Trinity County

1329 EXPENSE Base N 41802088 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - FRESNO - VEGETATION MG 12/07/2012 - - - N N N 4,939           87,129               1,626,851             1,626,851   - Y - N/A 010-Fresno County
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1330 EXPENSE Base N 41802089 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - KERN - VEGETATION MGMT 03/25/2013 - - - N N N 104,204      140,603             1,138,922             1,138,922   - N/A - N/A 015-Kern County

1331 EXPENSE Base N 41802090 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - YOSEMITE - VEGETATION 01/08/2013 - - - N N N 199,803      347,070             3,338,872             3,338,872   - N - N 024-Merced County

1332 EXPENSE Base N 41802091 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - STOCKTON - VEGETATION 12/03/2012 - - - N N N 795,199      1,085,937          4,446,650             4,446,650   - Y - N 039-San Joaquin County

1333 EXPENSE Base N 41802092 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - CENTRAL COAST - VEG. M 12/14/2012 - - - N N N 347,128      1,404,579          8,340,330             8,340,330   - Y - N 027-Monterey County

1334 EXPENSE Base N 41802093 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - DE ANZA - VEGETATION M 02/27/2013 - - - N N N 549,964      681,425             2,457,387             2,457,387   - Y - N/A 043-Santa Clara County

1335 EXPENSE Base N 41802094 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - DIABLO - VEGETATION MG 04/24/2013 - - - N N N 470,715      1,234,936          6,912,701             6,912,701   - N/A - N 007-Contra Costa County

1336 EXPENSE Base N 41802095 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - EAST BAY - VEGETATION 01/04/2013 - - - N N N 52,344         386,553             2,593,434             2,593,434   - Y - N/A 007-Contra Costa County

1337 EXPENSE Base N 41802096 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - SAN JOSE - VEGETATION 02/27/2013 - - - N N N 741,345      1,351,085          3,948,450             3,948,450   - N - N 043-Santa Clara County

1338 EXPENSE Base N 41802097 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - LOS PADRES - VEG. MGMT 03/25/2013 - - - N N N 1,326           19,569               651,438                651,438      - N - N/A 040-San Luis Obispo County

1339 EXPENSE Base N 41802098 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - MISSION - VEGETATION M 01/28/2013 - - - N N N 907,584      1,730,896          5,426,876             5,426,876   - N/A - N 001-Alameda County

1340 EXPENSE Base N 41802099 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - NORTH BAY - VEGETATION 12/11/2012 - - - N N N 1,236,008   4,415,662          7,263,372             7,263,372   - N - N/A 028-Napa County

1341 EXPENSE Base N 41802100 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - N. VALLEY - VEGETATION 12/06/2012 - - - N N N 946,430      1,535,124          7,446,176             7,446,176   - N - N/A 004-Butte County

1342 EXPENSE Base N 41802101 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - PENINSULA - VEGETATION 01/15/2013 - - - N N N 1,247,865   2,027,727          6,515,294             6,515,294   - Y - N/A 041-San Mateo County

1343 EXPENSE Base N 41802102 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - SACRAMENTO - VEG. MGMT 12/03/2012 - - - N N N 842,633      3,013,374          9,324,297             9,324,297   - Y - N/A 034-Sacramento County

1344 EXPENSE Base N 41802104 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS - SIERRA - VEGETATION MG 12/05/2012 - - - N N N 421,709      1,686,581          2,908,394             2,908,394   - N/A - N 031-Placer County

1345 EXPENSE Base N 41875559 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing BURNEY LINES - 400 / LINE 401: VEG REM 04/01/2013 - - - N N N 998              33,688               2,233,772             2,233,772   - N/A - N/A 045-Shasta County

1346 EXPENSE Base N 41901979 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing IIC-LOCAL TRANS-SONOMA-VEG.MGMT 05/22/2013 - - - N N N 2,233,331   5,487,645          7,189,394             7,189,394   - N - N/A 099-Multiple Counties

1347 EXPENSE Base N 41928504 JT GT Reliability & General Maint JTP Right-of-Way 5024349 Vegetation Clearing FIELD VERIFICATION AND INVENTORY OF PLCL 02/12/2014 - - - N N N 600              14,551               3,998,127             3,998,127   - N - N Local Transmission

1348 EXPENSE Base N 8125184 JT GT Reliability & General Maint JT# Not assigned 5024597 PCC-14862-15457-GT REL & MTC. QA/QC SUPP GT RELIABILITY & MAINT QA/QC SUPPORT - - - - N N N 382,946      765,514             2,012,125             2,012,125   - N - N/A 099-Multiple Counties

1349 EXPENSE Base N 2034205 JT GT Reliability & General Maint JTP Right-of-Way 5025169 PCC-14402-Corporate Affairs Pipeline Pat Corp Affairs Pipeline Pathways Media - - - - N N N 115,550      342,957             5,032,239             5,032,239   - N/A - N/A 099-Multiple Counties

1350 EXPENSE Base N 2034312 JT GT Reliability & General Maint JTP Right-of-Way 5025169 PCC-14402-Corporate Affairs Pipeline Pat Corp Affairs Pipeline Pathways Dir Supp - - - - N N N 112,654      244,669             2,095,004             2,095,004   - N/A - N/A 099-Multiple Counties

1351 EXPENSE Base N 8146416 JT GT Reliability & General Maint JTP Right-of-Way 5025169 PCC-14402-Corporate Affairs Pipeline Pat Corporate Affairs-Keadjian - - - - N N N 1,092,459   2,208,145          7,072,826             7,072,826   - N/A - N/A 099-Multiple Counties

1352 EXPENSE Base N 8140149 JT GT Reliability & General Maint JTP Right-of-Way 5025171 PCC-14190-Program Management Office Right of Way Director PCC Costs - - - - N N N 221,981      432,706             4,626,531             4,626,531   - N - N Not assigned

1353 EXPENSE Base N 41850875 JT GT Reliability & General Maint JTP Right-of-Way 5025171 PCC-14190-Program Management Office PROJECT MANAGEMENT OFFICE - GENERAL 03/01/2013 - - - N N N 307,802      1,030,749          5,057,104             5,057,104   - N/A - N Local Transmission

1354 EXPENSE Base N 8154827 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_VC_0545_14 CONSTRUCTION - - - - N N N 187,080      262,080             262,080                262,080      - N/A - N/A Not assigned

1355 EXPENSE Base N 8155055 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_C_0621_14 Construction - - - - N N N 503,328      551,328             551,328                551,328      - N/A - N/A Not assigned

1356 EXPENSE Base N 8155145 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_VC_1581_15 Construction - - - - N N N -               245,269             317,180                317,180      - N/A - N/A Not assigned

1357 EXPENSE Base N 8165694 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_VC_4833_15 Construction - - - - N N N -               29,505               265,828                265,828      - N/A - N/A Not assigned

1358 EXPENSE Base N 8169470 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_C_4375_15 Construction - - - - N N N 47,814         11,000               250,459                250,459      - N/A - N/A Not assigned

1359 EXPENSE Base N 8172946 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_C_4981_16 Construction - - - - N N N (218)            549,615             582,284                582,284      - Y - N/A Not assigned

1360 EXPENSE Base N 8173510 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_C_4058_16 Construction - - - - N N N 294,059      378,059             378,059                378,059      - N/A - N/A Not assigned

1361 EXPENSE Base N 8176208 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_C_4998_16 Construction - - - - N N N 1,057,110   1,323,678          1,323,678             1,323,678   - N/A - N Not assigned

1362 EXPENSE Base N 8176859 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_C_4678_16 Construction - - - - N N N -               624,194             624,194                624,194      - N/A - N Not assigned

1363 EXPENSE Base Y 8176872 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RW_C_4380_16 Construction - - - - N N N 60,188         421,439             421,439                421,439      - Y - N/A Not assigned

1364 EXPENSE Base N 41969629 JT GT Reliability & General Maint JTP Right-of-Way 5025211 Structure Clearing RWVC-256-13 CONSTRUCTION 10/29/2013 - - - N N N 14,780         308,237             356,596                356,596      - N - N/A 034-Sacramento County

1365 EXPENSE Base N 8142025 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental Pipeline Patrol Support for P2,P3,P4 -13 - - - - N N N 646,760      1,330,820          5,942,791             5,942,791   - Y - N/A Not assigned

1366 EXPENSE Base N 8148238 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental GIS Encroachment Layer Land - - - - N N N 389,460      691,847             2,603,916             2,603,916   - N/A - N 099-Multiple Counties

1367 EXPENSE Base N 8148623 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental Land Dept Support Pipeline Pathways - - - - N N N 2,569,602   8,099,594          31,106,772           31,106,772 - N/A - Y Not assigned

1368 EXPENSE Base N 8148826 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental Environmental-Land Planner Support S2S - - - - N N N 613,588      1,875,510          3,830,401             3,830,401   - N/A - N/A 099-Multiple Counties

1369 EXPENSE Base N 8150545 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental Encroachment Validation-2014 - - - - N N N -               (6,215)                4,462,004             4,462,004   - Y - N/A 099-Multiple Counties

1370 EXPENSE Base N 8150546 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental Encroachment Survey - - - - N N N 470,538      1,408,432          3,795,384             3,795,384   - N - N/A 099-Multiple Counties

1371 EXPENSE Base N 8151063 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - CENTRAL COAST - VEG - - - - N N N 1,235,224   1,375,779          2,094,728             2,094,728   - N - N/A Not assigned

1372 EXPENSE Base N 8151064 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - DE ANZA - VEG - - - - N N N 961              10,006               258,735                258,735      - N - N/A Not assigned

1373 EXPENSE Base N 8151065 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - DIABLO - VEG - - - - N N N 65,092         172,348             1,023,557             1,023,557   - Y - N/A Not assigned

1374 EXPENSE Base N 8151066 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - EAST BAY - VEG - - - - N N N 12,542         32,955               355,372                355,372      - N/A - N/A Not assigned

1375 EXPENSE Base N 8151067 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - FRESNO - VEG - - - - N N N 3,001           6,530                 254,038                254,038      - Y - N/A Not assigned

1376 EXPENSE Base Y 8151069 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - KERN - VEG - - - - N N N 15,964         37,233               385,444                385,444      - N/A - N/A Not assigned

1377 EXPENSE Base N 8151071 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - MISSION - VEG - - - - N N N 97,373         229,992             1,012,309             1,012,309   - N/A - N/A Not assigned

1378 EXPENSE Base N 8151072 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - N. VALLEY - VEG - - - - N N N 12,595         26,619               768,617                768,617      - N/A - N/A Not assigned

1379 EXPENSE Base N 8151073 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - NORTH BAY - VEG - - - - N N N 28,513         134,667             368,238                368,238      - Y - N/A Not assigned

1380 EXPENSE Base N 8151074 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - PENINSULA - VEG - - - - N N N 104,597      193,930             743,164                743,164      - Y - N/A Not assigned
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1381 EXPENSE Base N 8151075 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - SACRAMENTO - VEG - - - - N N N 14,373         57,164               569,070                569,070      - Y - N/A Not assigned

1382 EXPENSE Base N 8151117 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - SAN JOSE - VEG - - - - N N N 18,077         56,771               575,367                575,367      - N - N/A Not assigned

1383 EXPENSE Base Y 8151120 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - STOCKTON - VEG - - - - N N N 2,673           19,184               337,327                337,327      - Y - N/A Not assigned

1384 EXPENSE Base N 8151121 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental IIC-LAND DEPT - YOSEMITE - VEG - - - - N N N 3,242           13,400               442,345                442,345      - N/A - N/A Not assigned

1385 EXPENSE Base N 8166389 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental Mark & Locate (Land) - - - - N N N 16,288         115,849             734,435                734,435      - Y - N/A Not assigned

1386 EXPENSE Base N 8169369 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental L-136 Line Review Survey - - - - N N N 15,776         256,547             575,438                575,438      - N/A - N/A Not assigned

1387 EXPENSE Base N 41911661 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental ENVIRONMENTAL SERVICE- CENTRAL VALLEY 06/26/2015 - - - N N N -               443                    964,177                964,177      - N - N/A 099-Multiple Counties

1388 EXPENSE Base N 41911666 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental ENVIRONMENTAL SERVICE- BAY AREA - - - - N N N 5,472           197,371             3,311,338             3,311,338   - Y - N/A 099-Multiple Counties

1389 EXPENSE Base N 41911671 JT GT Reliability & General Maint JTP Right-of-Way 5025212 Land & Environmental LOW EFFECT HCP FOR GL VEG- SANTA CRUZ/MO - - - - N N N 12,133         151,629             846,809                846,809      - N - N/A 099-Multiple Counties

1390 EXPENSE Base N 2033345 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience Pipeline Pathways PCC Standard Cost Vari - - - - N N N (16,004)       (24,698)              433,616                433,616      - Y - N/A 038-San Francisco County

1391 EXPENSE Base N 8143553 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience Pipeline Customer Support P2,P3,P4-13 - - - - N N N 77,744         296,215             1,636,291             1,636,291   - Y - N/A Not assigned

1392 EXPENSE Base Y 8143683 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience Customer Satisfaction Survey Pipeline Pa - - - - N N N -               (815)                   309,942                309,942      - N/A - N/A Not assigned

1393 EXPENSE Base N 8146415 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience Customer Care-Keadjian - - - - N N N 1,754,227   4,508,403          10,800,751           10,800,751 - N/A - N/A 099-Multiple Counties

1394 EXPENSE Base N 8151636 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience IIC-Customer Care - Central Coast - Veg - - - - N N N 19,816         67,117               332,279                332,279      - Y - N/A Not assigned

1395 EXPENSE Base N 8151638 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience IIC-Customer Care - Diablo - Veg - - - - N N N 7,783           34,142               438,726                438,726      - N/A - N/A Not assigned

1396 EXPENSE Base N 8151645 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience IIC-Customer Care - N. Valley - Veg - - - - N N N 2,588           7,192                 385,286                385,286      - Y - N/A Not assigned

1397 EXPENSE Base N 8151646 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience IIC-Customer Care - North Bay - Veg - - - - N N N 7,080           73,833               293,929                293,929      - N/A - N Not assigned

1398 EXPENSE Base Y 8151647 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience IIC-Customer Care - Peninsula - Veg - - - - N N N 27,472         65,896               397,430                397,430      - N/A - N/A Not assigned

1399 EXPENSE Base Y 8151648 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience IIC-Customer Care - Sacramento - Veg - - - - N N N 1,375           20,369               324,609                324,609      - N/A - N/A Not assigned

1400 EXPENSE Base N 8151650 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience IIC-Customer Care - San Jose - Veg - - - - N N N 29,217         82,356               370,051                370,051      - N/A - N/A Not assigned

1401 EXPENSE Base N 8151654 JT GT Reliability & General Maint JTP Right-of-Way 5025213 Local Customer Experience IIC-Customer Care - Yosemite - Veg - - - - N N N 3,181           3,986                 313,275                313,275      - N/A - N/A Not assigned

1402 EXPENSE Base N 40754817 JT GT Reliability & General Maint JTB Pipeline Repair 5026429 Pipeline Repair-Gas Gathering MISC. GAS GATHERING EXPENSE ACTIVITIES 09/04/2007 - - - N N N 3,963           9,314                 289,132                289,132      - N/A - N Gas Gathering

1403 EXPENSE Base Y 42422827 JT GT Reliability & General Maint JTB Pipeline Repair 5026430 Pipeline Repair-LT DFM 1202-17 0.01 MI MP 0.08-0.09 REPLACE 07/09/2015 8/11/2015 9/22/2015 10/22/2015 N N N 1,207           1,937                 617,234                617,234      - Y - N/A Gas Storage

1404 EXPENSE Base Y 42689564 JT GT Reliability & General Maint JTB Pipeline Repair 5026430 Pipeline Repair-LT DREG 4088 MP 0.35 RELOCATION; CROSS-POUR 05/03/2016 7/18/2016 7/29/2016 8/30/2016 N N N 1,484           8,199                 497,108                510,108      - N - N/A Gas Storage

1405 EXPENSE Base N 8148840 JT GT Reliability & General Maint JTP Right-of-Way 5027151 Integrity Management IM Pipeline Pathways - - - - N N N 91,611         164,190             5,079,002             5,079,002   - N/A - N/A Gas Storage

1406 EXPENSE Base Y 41876399 JT GT Reliability & General Maint JTL Station Gas Safety Excellence 5027502 FIMP - Risk Management GAS SAFETY EXC AND RATE CASE FOR M&C/C&P 04/03/2013 - - - N N N 212,042      416,355             3,416,354             3,416,354   - Y - N/A Gas Storage

1407 EXPENSE Base Y 42100627 JT GT Reliability & General Maint JTL Station Gas Safety Excellence 5027502 FIMP - Risk Management SYSTEMWIDE - STATION HEALTH ASSES PH2 04/01/2014 - - - N N N 686,713      1,386,114          3,806,434             3,806,434   - N/A - N 099-Multiple Counties

1408 EXPENSE Base Y 42038993 JT GT Reliability & General Maint JTD Pipeline Other 5027709 TCI Inspection TCI WELD - VALIDATION PLANNING & D 12/03/2013 11/4/2014 - 11/11/2014 N N N 405              (23,764)              2,554,304             2,569,304   - N - N 099-Multiple Counties

1409 EXPENSE Base N 42773109 JT GT Reliability & General Maint JTD Pipeline Other 5027709 TCI Inspection L-57A TCI WELDS 09/14/2016 12/10/2016 - 1/5/2017 N N N 3,579           129,784             396,996                404,496      - N - N/A 039-San Joaquin County

1410 EXPENSE Base N 2034533 JO GT Pipeline Maintenance JO# Not assigned 5028238 SCV-SOUTHAREA-GT-JO GT - Standard Cost Variance - JO - - - - N N N 1,570           11,440               1,284,687             1,284,687   - N/A - N/A 038-San Francisco County

1411 EXPENSE Base Y 8162120 JT GT Reliability & General Maint JT0 Public Awareness 5028432 EP & PA TIMP 2015 Bill Inserts Compliance Mailing - - - - N N N 93,285         262,095             780,928                780,928      - N - N/A 099-Multiple Counties

1412 EXPENSE Base N 8162121 JT GT Reliability & General Maint JT0 Public Awareness 5028432 EP & PA TIMP 2015 Farmer Compliance Mailing - - - - N N N 88,679         122,200             271,742                271,742      - N/A - N/A 099-Multiple Counties

1413 EXPENSE Base N 8162129 JT GT Reliability & General Maint JT0 Public Awareness 5028432 EP & PA TIMP 2015 Memberships/Sponsorships Dues - - - - N N N 102,500      211,900             371,801                371,801      - Y - N/A 099-Multiple Counties

1414 EXPENSE Base Y 8162132 JT GT Reliability & General Maint JT0 Public Awareness 5028432 EP & PA TIMP 2015 Gold Shovel Programs - - - - N N N -               1,202                 591,026                591,026      - Y - N/A 099-Multiple Counties

1415 EXPENSE Base Y 8162134 JT GT Reliability & General Maint JT0 Public Awareness 5028432 EP & PA TIMP 2015 Initiatives - - - - N N N 37,574         84,668               631,140                631,140      - Y - N/A 099-Multiple Counties

1416 EXPENSE Base Y 8162278 JT GT Reliability & General Maint JT0 Public Awareness 5028432 EP & PA TIMP 2015 Demo Board - - - - N N N 221,846      376,959             1,054,315             1,054,315   - Y - N/A 099-Multiple Counties

1417 EXPENSE Base N 8169757 JT GT Reliability & General Maint JT0 Public Awareness 5028432 EP & PA TIMP 2015 NonCustomer Right of Way Compliance Mail - - - - N N N 699,346      698,988             972,456                972,456      - N/A - N 099-Multiple Counties

1418 EXPENSE Base N 8171513 JT GT Reliability & General Maint JT0 Public Awareness 5028432 EP & PA TIMP 2015 Misc. Design and Coll - - - - N N N 134,105      185,856             341,853                341,853      - N/A - N/A 099-Multiple Counties

1419 EXPENSE Base Y 42065022 JT GT Reliability & General Maint JT0 Public Awareness 5028432 EP & PA TIMP 2015 PSIP PUBLIC SAFETY AWARENESS PROG 01/24/2014 - - - N N N 171,623      342,292             5,960,218             5,960,218   - Y - N/A 099-Multiple Counties

1420 EXPENSE Base N 2036586 II GT Integrity Management II# Not assigned 5030690 GT - Standard Cost Variance-II (non-IIC) GT - Standard Cost Variance-II (non-IIC) - - - - N N N 17,842         36,487               1,131,691             1,131,691   - Y - N/A 099-Multiple Counties

1421 EXPENSE Base N 8162081 JO GT Pipeline Maintenance JOE Ground Leak Survey 5030750 GT Lk Survey Sched & Data Mgmt GT Lk Survey Sched & Data Mgmt - - - - N N N 6,914           122,198             1,151,715             1,151,715   - N/A - N/A 099-Multiple Counties

1422 EXPENSE Base N 42428063 JO GT Pipeline Maintenance JOW Aerial Leak Survey 5031074 GT PSEP SURVEY - AERIAL PSEP SURVEY - AERIAL 07/16/2015 - - - N N N 36,123         58,455               660,531                660,531      - N/A - N 099-Multiple Counties

1423 EXPENSE Base N 42633047 JP GT Station Maintenance JPO PM Storage Wells 5031230 PM Storage Wells -MD SB-887 EMERGENCY LEAK SURVEY MD 02/09/2016 - - - N N N 15,071         459,690             1,627,783             1,627,783   - Y - N/A Gas Gathering

1424 EXPENSE Base N 42633050 JP GT Station Maintenance JPO PM Storage Wells 5031230 PM Storage Wells -MD SB-887 EMERGENCY EQUIP INSPECTIONS MD 02/06/2016 - - - N N N (6,161)         68,807               289,574                289,574      - N/A - N/A Gas Gathering

1425 EXPENSE Base Y 42736159 JP GT Station Maintenance JPP CM Storage Wells 5031231 CM Storage Wells -MD MCDI LEAKS SUPPORT ORDER 07/05/2016 - - - N N N -               791                    365,974                365,974      - N - N/A Gas Gathering

1426 EXPENSE Base Y 2026125 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5032111 M&C Station Work Except ECA CGT Gas Measurement - - - - N N N 36,005         76,395               5,581,408             5,581,408   - N - N/A 099-Multiple Counties

1427 EXPENSE Base N 42047426 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5032111 M&C Station Work Except ECA ANTIOCH TERM REXA CONTROL BOARDS 12/16/2013 - - - N N N -               1,960                 262,580                262,580      - Y - N 007-Contra Costa County

1428 EXPENSE Base N 42200128 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2014 PLCL-PL MARKER 1A - FRESNO 10/01/2014 10/24/2014 - 12/12/2014 N N N (66,066)       (66,066)              486,680                486,680      - N/A - N/A 099-Multiple Counties

1429 EXPENSE Base N 42202404 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2015 MISSION- PIPELINE MARKER 10/06/2014 - - - N N N (1)                 (86,552)              563,637                563,637      - N - N/A 099-Multiple Counties

1430 EXPENSE Base Y 42460382 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2015 PROJECT & ENGINEERING - PIPELINE MA 08/29/2015 - - - N N N 5,254           2,379                 603,789                603,789      - N - N/A 099-Multiple Counties

1431 EXPENSE Base N 42555406 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJECT - BURNEY 01/06/2016 5/5/2016 - 8/5/2016 N N N (3,448)         (39,339)              833,078                833,078      - N/A - N 045-Shasta County
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1432 EXPENSE Base Y 42555407 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJECT - DEANZA 01/06/2016 6/6/2016 - 7/15/2016 N N N (8,851)         (6,074)                319,522                319,522      - Y - N/A 043-Santa Clara County

1433 EXPENSE Base N 42555408 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJECT - HOLLISTER 01/06/2016 4/18/2016 - 6/4/2016 N N N (20,091)       (35,008)              907,183                907,183      - N - N/A 035-San Benito County

1434 EXPENSE Base N 42555409 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJECT - HUMBOLDT 01/06/2016 7/14/2016 - 9/6/2016 N N N (7,003)         (6,159)                319,265                319,265      - N/A - N 012-Humboldt County

1435 EXPENSE Base N 42556147 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJECT - KERN 10/30/2015 2/25/2016 - 4/29/2016 N N N 113,256      110,252             1,059,031             1,059,031   - Y - N/A 015-Kern County

1436 EXPENSE Base N 42557123 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJECT - MILPITAS 11/02/2015 6/1/2016 - 7/15/2016 N N N (33,211)       (24,676)              556,542                556,542      - Y - N/A 043-Santa Clara County

1437 EXPENSE Base N 42557222 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJECT - WILLOWS 01/25/2016 5/23/2016 - 8/26/2016 N N N (918)            4,006                 484,155                484,155      - N - N/A 011-Glenn County

1438 EXPENSE Base N 42557224 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJ - YOSEMITE-MOD 11/02/2015 2/25/2016 - 3/31/2016 N N N (16,652)       (13,034)              564,545                564,545      - Y - N/A 055-Tuolumne County

1439 EXPENSE Base N 42592586 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJECT - LOS MEDAN 12/15/2015 8/2/2016 - 9/2/2016 N N N (12,126)       1,500                 742,671                742,671      - N/A - N/A 099-Multiple Counties

1440 EXPENSE Base N 42592593 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJECT - MCDONALD 01/26/2016 5/24/2016 - 8/2/2016 N N N 1,521           (3,885)                403,916                403,916      - N/A - N/A 099-Multiple Counties

1441 EXPENSE Base N 42592834 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKERS - SAN FRANCISCO 12/16/2015 6/20/2016 - 8/5/2016 N N N (22,874)       (24,639)              521,231                521,231      - Y - N/A 038-San Francisco County

1442 EXPENSE Base N 42592835 JT GT Reliability & General Maint JTP Right-of-Way 5032730 Pipeline Markers CPSI 2016 PIPELINE MARKER PROJ - YOSEMITE-MER 02/04/2016 2/25/2016 - 4/9/2016 N N N (14,858)       4,271                 785,412                785,412      - N - N/A 099-Multiple Counties

1443 EXPENSE Base N 2041175 AH Maint Gas Storage Fac AH# Not assigned 5034529 PCC 14161 Storage Type B Allocation PCC 14161 Storage Type B Allocation - - - - N N N 267,155      834,235             1,523,656             1,523,656   - N/A - N/A 099-Multiple Counties

1444 EXPENSE Base N 8170253 JO GT Pipeline Maintenance JOF Requird Ground Pipeline Patrol 5035288 Ground Patrols-Centralized Veg. Obscured Patrols -Centralized - - - - N N N 128,426      253,370             561,689                561,689      - N/A - N/A 099-Multiple Counties

1445 EXPENSE Base N 8170297 JO GT Pipeline Maintenance JOF Requird Ground Pipeline Patrol 5035288 Ground Patrols-Centralized Ground Investigations -Centralized - - - - N N N 59,708         231,449             502,935                502,935      - N/A - N/A 099-Multiple Counties

1446 EXPENSE Base N 8170299 JO GT Pipeline Maintenance JOF Requird Ground Pipeline Patrol 5035288 Ground Patrols-Centralized Ground Patrols -Centralized - - - - N N N 154,959      296,355             539,631                539,631      - N/A - N 099-Multiple Counties

1447 EXPENSE Base Y 42199954 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5036889 Physical Security MCDONALD ISLAND SECURITY GUARDS - - - - N N N -               1,240                 410,251                410,251      - N/A - N/A 039-San Joaquin County

1448 EXPENSE Base N 40754924 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5036930 Compressor Overhauls & Inspections LOS MEDANOS K1 ANNUAL MAINT  2013/2014 07/30/2013 - - - N N N -               810                    1,146,245             1,146,245   - N - N/A Gas Gathering

1449 EXPENSE Base N 42440924 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5036935 2015 Emergent Projects TOPOCK POND #3 REPAIRS 06/17/2015 8/15/2016 11/18/2016 11/9/2016 N N N -               (4)                       425,427                425,427      - N/A - N 036-San Bernardino County

1450 EXPENSE Base Y 42328235 GJ Gas Transmission Mitigate Corr GJC Cathodic Protection Expense 5037774 850 Off Expense CP- 850 OFF FIELD & ENGINEERING ANALYSIS 02/02/2015 - - - N N N 708,749      649,563             2,918,768             2,918,768   - Y - N/A 099-Multiple Counties

1451 EXPENSE Base N 42443407 GJ Gas Transmission Mitigate Corr GJE Close Interval Survey (CIS) 5041318 Remote Monitoring Digs Corrosion RMEC15-200A-3-ENGR 08/19/2015 9/6/2016 - 11/18/2016 N N N (24)               44,445               401,613                406,363      - N/A - N/A 099-Multiple Counties

1452 EXPENSE Base Y 42490915 JT GT Reliability & General Maint JTM Uprates 5041850 Capacity Uprate T-1116 NILES DFM UPRATE 09/03/2015 - - - N N N (9,321)         51,902               263,673                313,673      - N/A - N/A 001-Alameda County

1453 EXPENSE Base N 2035966 CM GT Operate System CMB Electric Power for Gas Cmprs 5041851 Electric Fuel for Gas Compressors Gas Transmission Unclaimed Meters - - - - N N N (220,450)     596,900             2,085,251             2,085,251   - N/A - N/A 099-Multiple Counties

1454 EXPENSE Base N 42955563 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5041857 N/T Survey - MI N/T Survey MCD ISLAND - NOISE/TEMPERATURE SURVEYS 02/28/2017 - - - N N N 303,255      309,030             309,030                309,030      - N/A - N/A 039-San Joaquin County

1455 EXPENSE Base N 8181577 JT GT Reliability & General Maint JTP Right-of-Way 5043329 CPSI - digs CPSI - Digs - 1/12/2018 - 1/23/2018 N N N 337,074      337,074             337,074                632,387      - N/A - N/A 099-Multiple Counties

1456 EXPENSE Base Y 41592893 KF GT&D Impl Regulatory Change  KF1 CPUC 5234833 SO. SAN FRANCISCO L-132 LINER PROJECT L-132 MP 41.82 TO 42.97, SSF INSERTION 10/18/2011 - - - N N N -               1,269                 6,282,500             6,282,500   - Y - Y 038-San Francisco County

1457 EXPENSE Base Y 41644891 KF GT&D Impl Regulatory Change  KF1 CPUC 5234833 SO. SAN FRANCISCO L-132 LINER PROJECT DFM-2405-01 PR-002-12 MP 0.55-0.62 03/05/2012 4/9/2012 4/28/2012 1/0/1900 N N N -               1,705                 336,220                336,220      - N/A - Y 001-Alameda County

1458 EXPENSE Base Y 40755080 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5235528 40755080-2408-01 Uprate 3 Miles, Niles D DFM 2403-01 UPRATE 3 MILES, NILES 02/02/2011 3/30/2015 5/4/2015 5/23/2015 N N N 9,661           23,559               2,743,528             2,743,528   - N - N/A Local Transmission

1459 EXPENSE Base Y 42489313 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5236535 MCDI K1/K2 ANNUAL MAINTENANCE 2012/20113 MCDI ANNUAL MAINTENANCE 2015/2016 10/20/2015 1/4/2016 4/1/2016 6/27/2016 N N N -               1,995                 801,931                801,931      - N/A - N 039-San Joaquin County

1460 EXPENSE Base N 41728567 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5238132 41728567-SWINGLE JUNC STA - MERCURY REME SWINGLE JUNC STA - MERCURY REMEDIATION 07/24/2012 9/30/2013 10/17/2013 1/20/2014 N N N -               124                    1,061,964             1,061,964   - N - N 057-Yolo County

1461 EXPENSE Base Y 41743430 II GT Integrity Management IIH TIMP Pipeline Pressure Tests 5238664 GCUST5900 TIM-274-13 MP 0.07-0.49 GCUST5900 TIM-274-13 MP 0.07-0.49 09/22/2012 6/4/2013 6/15/2013 6/24/2013 N N N -               859                    716,897                716,897      - N/A - N 001-Alameda County

1462 EXPENSE Base N 41801018 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5238682 L-210B T-091B-12 MP 20.22 TO MP 20.3285 L-210B T-091B-12 MP 20.22 TO MP 20.3285 10/17/2012 8/12/2013 9/17/2013 11/15/2013 N N N -               (179)                   2,327,371             2,327,371   - N/A - N/A 048-Solano County

1463 EXPENSE Base N 3016797 JT GT Reliability & General Maint JTP Right-of-Way 5240214 Mitigation/Settlements (Priv/Public) Customer Settlements Vegetation(Private) - - - - N N N 1,490,906   5,766,115          17,502,962           17,502,962 - N/A - N/A 099-Multiple Counties

1464 EXPENSE Base N 3017757 JT GT Reliability & General Maint JTP Right-of-Way 5240214 Mitigation/Settlements (Priv/Public) Customer Settlements Vegetation (Public) - - - - N N N 1,489,294   4,826,307          8,679,676             8,679,676   - N - N 099-Multiple Counties

1465 EXPENSE Base N 41897684 JT GT Reliability & General Maint JTP Right-of-Way 5240214 Mitigation/Settlements (Priv/Public) CUSTOMER SETTLEMENTS CONSTRUCTION 08/05/2015 - - - N N N 917,680      3,139,561          10,989,268           10,989,268 - N/A - N/A 099-Multiple Counties

1466 EXPENSE Base N 42045594 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5243392 DFM-1815-02 TEST 5.175MI MP11.675-MP16.8 DFM-1815-02 TEST 3.76MI MP 11.99-15.85 P 01/10/2014 5/18/2015 7/2/2015 7/24/2015 N N N 49,450         51,188               3,506,781             3,511,781   - N - N/A 027-Monterey County

1467 EXPENSE Base Y 42122923 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5243957 L-021G MP 12.75-16.08 TEST T-1006 L-021G MP 12.75-16.08 TEST T-1006 05/13/2014 2/29/2016 4/13/2016 5/13/2016 N N N 21,628         29,782               2,004,077             2,004,077   - N/A - N/A 021-Marin County

1468 EXPENSE Base Y 42122926 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5243959 DFM-0402-01 MP 0.41-5.6 TEST T-1008 DFM 0402-01 MP 0.41-5.6 TEST T-1008 05/12/2014 7/29/2015 1/27/2016 6/15/2016 N N N 195,213      236,053             6,651,151             6,651,151   - N/A - N 028-Napa County

1469 EXPENSE Base Y 42165101 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5243960 DFM-0604-03 MP 0.29-1.98 TEST T-1009 DFM-0604-03 MP 0.28-1.98 TEST T-1009 08/06/2014 3/10/2016 5/3/2016 8/15/2016 N N N 28,627         36,664               1,102,119             1,102,119   - Y - N/A 048-Solano County

1470 EXPENSE Base Y 42128787 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5243989 L-118A MP 77.23-83.43 TEST T-1038 L-118A MP 77.23-83.43 TEST T-1038 05/22/2014 7/20/2015 10/27/2015 12/4/2015 N N N 3,652           73,597               3,077,494             3,077,494   - N/A - N/A 024-Merced County

1471 EXPENSE Base N 42124783 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5243998 L-114 MP 16.75-20.68 TEST T-1047 L-114 MP 16.75-20.68 TEST T-1047 05/30/2014 1/3/2022 2/1/2022 2/8/2022 N N N 942              3,215                 323,914                323,914      - N - N 007-Contra Costa County

1472 EXPENSE Base Y 42144218 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244252 2015 CNG/LNG PLANNING AND SUPPORT 2015 Hydrotest CNG-LNG Support - PSRS 34 07/10/2014 - - - N N N 18,460         38,770               695,788                695,788      - N/A - N/A Local Transmission

1473 EXPENSE Base Y 42165791 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244567 L-300A MP 0.64-3.79 TEST T-1061 L-300A MP 0.64-1.965 TEST T-1061 07/28/2014 1/12/2016 4/2/2016 5/10/2016 N N N (17,566)       (13,528)              4,466,578             4,476,578   - Y - N/A 036-San Bernardino County

1474 EXPENSE Base Y 42168740 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244568 L-300A MP 159.33-162.87 TEST T-1062 L-300A MP 159.338-162.92 TEST T-1062 08/05/2014 4/21/2015 6/26/2015 8/10/2015 N N N 394              14,951               2,689,306             2,689,306   - N/A - N/A 036-San Bernardino County

1475 EXPENSE Base Y 42169478 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244569 L-300A MP 198.93-203.00 TEST T-1063 L-300A MP 198.825-203.00 TEST T-1063 08/12/2014 8/17/2015 11/9/2015 2/5/2016 N N N 252              6,885                 3,735,004             3,749,674   - N - N 015-Kern County

1476 EXPENSE Base Y 42165792 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244570 L-300B MP 354.02-358.85 TEST T-1064 2-300B MP 354.017-354.087 TEST T-1064 08/04/2014 7/27/2015 10/17/2015 2/5/2016 N N N 6,079           25,843               2,922,812             2,922,812   - N/A - N/A 010-Fresno County

1477 EXPENSE Base Y 42169479 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244571 L-300B MP 477.93-479.08 TEST T-1065 L-300B MP 477.93-479.08 TEST T-1065 08/11/2014 9/21/2015 12/2/2015 1/29/2016 N N N 39,532         94,545               6,845,393             6,858,229   - N/A - N 043-Santa Clara County

1478 EXPENSE Base Y 42169902 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244692 DFM-8805-03 MP 0.00-0.54 TEST T-1067 DFM-8805-03 MP 0.00-0.54 TEST T-1067 08/13/2014 3/23/2016 5/2/2016 6/15/2016 N N N 10,035         61,175               2,923,384             2,928,384   - N/A - N 043-Santa Clara County

1479 EXPENSE Base Y 42169903 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244693 DCUST1423 MP 0.00-0.39 TEST T-1068 DCUST1423 MP 0.00-0.377 TEST T-1068 08/13/2014 9/21/2015 10/29/2015 11/18/2015 N N N 2,543           7,529                 1,553,150             1,553,150   - N - N/A 043-Santa Clara County

1480 EXPENSE Base Y 41471917 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244846 2015 8807-01 MP 0.0-5.08 TEST T-283-13 DFM-8807-01 MP 0.00-5.08 TEST T-283 04/13/2011 5/29/2015 8/27/2015 10/6/2015 N N N 7,257           49,548               6,969,514             6,974,514   - N/A - N 043-Santa Clara County

1481 EXPENSE Base Y 42191618 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5244868 2015 DREG4738 MP 0.035-0.705 TEST T-1069 DREG4738 MP 0.035-0.705 TEST T-1069 01/14/2015 7/14/2016 8/24/2016 10/20/2016 N N N 23,501         25,282               2,126,121             2,126,121   - N/A 2011 N 041-San Mateo County

1482 EXPENSE Base Y 42192321 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5245036 2015 DREG5130 MP 0.06-0.06 TEST U-1070 T-1085 DREG5130 MP 0.00-0.09 DF 3430 0.0 01/26/2015 3/15/2016 4/20/2016 5/9/2016 N N N (115,094)     35,723               2,232,583             2,232,583   - Y - N/A 044-Santa Cruz County
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1483 EXPENSE Base Y 42180485 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5245092 PCreek Contact Tower inspect and refurb PCREEK CONTACT TOWER INSPECT AND REFURB 06/29/2015 10/13/2015 8/9/2016 8/15/2016 N N N 2,238           7,803                 683,264                685,608      - N/A 2015 N 057-Yolo County

1484 EXPENSE Base Y 40754866 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5245095 MCDI K3/ K4/ K5 K6 GAS COMPR SERVICES MCDI  K3/ K4/ K5 K6 GAS COMPR SERVICES 12/18/2007 - - - N N N 21,511         30,367               5,549,554             5,549,554   - Y - N/A Gas Storage

1485 EXPENSE Base Y 40757648 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5245096 MCDI K7/ K8/ K9 GAS COMPRESSION SVS MCDI  K7/ K8/ K9 GAS COMPRESSION SVS 09/04/2008 1/0/1900 - 1/0/1900 N N N 691,939      1,195,690          9,879,510             11,799,510 - Y - N Gas Storage

1486 EXPENSE Base N 42654643 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5245096 MCDI K7/ K8/ K9 GAS COMPRESSION SVS MCDI K7/ K7/ K9 COMPRESSION SVCS (2016) 10/28/2016 - - - N N N 21,227         49,285               264,874                264,874      - Y - N/A 039-San Joaquin County

1487 EXPENSE Base Y 42185352 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5245099 Los Medanos Pump Controls Rework LOS MEDANOS PUMP CONTROLS REWORK 02/04/2015 3/14/2016 11/18/2016 11/17/2016 N N N 2,492           17,631               572,241                572,241      - N/A - N/A 007-Contra Costa County

1488 EXPENSE Base Y 42091954 JT GT Reliability & General Maint JT8 Gas Quality Assessment - Exp 5245102 Gas Quality Assessment GAS QUALITY ANALYZER ASSESMENTS 03/13/2014 - - - N N N 4,254           16,372               335,894                335,894      - N/A - N/A 099-Multiple Counties

1489 EXPENSE Base Y 42186789 JT GT Reliability & General Maint JT8 Gas Quality Assessment - Exp 5245102 Gas Quality Assessment EXP-JTG-GAS QUALITY ASSESSMENT - TBD 02/23/2015 - - - N N N 199,791      413,946             960,636                960,636      - N/A - N 099-Multiple Counties

1490 EXPENSE Base Y 42186791 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5245103 Physical Security Expense projects TBD - C&P SECURITY JOBS 2016 01/08/2016 2/29/2016 12/31/2016 11/30/2016 N N N (53,545)       (32,852)              1,162,376             1,162,376   - N/A - N/A 099-Multiple Counties

1491 EXPENSE Base Y 42186794 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5245107 Enhanced Measurement Program ENHANCED MEASUREMENT PROGRAM 02/23/2015 - - - N N N 309,661      692,765             2,547,722             4,022,722   - N/A - N 099-Multiple Counties

1492 EXPENSE Base N 42186797 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5245109 Test Lab M&C Test Lab 03/23/2015 - - - N N N 392,748      483,101             735,996                735,996      - Y - N/A 099-Multiple Counties

1493 EXPENSE Base Y 42186860 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5245110 Regulation Program REGULATION PROGRAM - STATION AUX M&C 03/02/2015 - - - N N N 151,440      227,775             603,842                1,183,842   - N - N/A 099-Multiple Counties

1494 EXPENSE Base Y 40754936 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5245115 SANTA CRUZ - COMPRESSOR LEASE SANTA CRUZ - COMPRESSOR LEASE 10/29/2007 - - - N N N 15,544         49,757               328,019                358,019      - N/A - N Local Transmission

1495 EXPENSE Base N 84004136 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5245123 CONTROL SYS SOFTWARE MANAGEMENT SYSWID S-582 CONTROL SYS SOFTWARE MGMT. SYSCONV 12/02/2011 - - - N N N 83,205         897,270             897,270                3,147,270   - N/A - N/A Local Transmission

1496 EXPENSE Base Y 42183573 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5245126 Control Assessments STATION ASSESSMENTS AND REPAIRS 03/06/2015 - - - N N N 360,213      679,348             2,963,930             5,538,930   - N/A - N/A Local Transmission

1497 EXPENSE Base N 41901363 JT GT Reliability & General Maint JTR Valve Program 5245156 2015 Valve Program L-177A MP 25.57 TAP REPL. 05/22/2013 - - - N N N 8,030           21,465               252,083                252,083      - N/A - N/A Local Transmission

1498 EXPENSE Base N 42174701 JT GT Reliability & General Maint JTR Valve Program 5245156 2015 Valve Program L-300A MP 461.60 INOPERABLE TAP VALVE 08/20/2014 12/8/2014 12/20/2014 2/10/2015 N N N 1,078           10,725               270,471                282,471      - Y - N Local Transmission

1499 EXPENSE Base N 42334887 JT GT Reliability & General Maint JTR Valve Program 5245156 2015 Valve Program L131 MP-40.94 & 45.01, RPLC VALVES 03/19/2015 7/31/2017 10/9/2017 10/14/2017 Y N Y 272,633      366,929             460,760                463,951      - Y - N/A Local Transmission

1500 EXPENSE Base N 42345293 JT GT Reliability & General Maint JTR Valve Program 5245156 2015 Valve Program BD9340 LEAK REPAIR ON VALVE X72 03/09/2015 - - - N N N -               1,749                 278,580                278,580      - Y - N/A Local Transmission

1501 EXPENSE Base N 42601786 JT GT Reliability & General Maint JTR Valve Program 5245156 2015 Valve Program DCUST_7896 MP 0.00_INSTALL 3/4" FIRE VLV 01/07/2016 9/27/2016 10/18/2016 11/1/2016 N N N 1,771           (9,433)                322,012                322,012      - Y - N/A Local Transmission

1502 EXPENSE Base Y 42623538 JT GT Reliability & General Maint JTR Valve Program 5245156 2015 Valve Program DREG 4500 MP 0.00 REPLACE A-15 02/03/2016 9/26/2016 10/7/2016 10/15/2016 N N N 4,408           8,237                 359,066                359,066      - N/A - N/A Local Transmission

1503 EXPENSE Base N 42870195 JT GT Reliability & General Maint JTR Valve Program 5245156 2015 Valve Program V-596 L-401 MP 386.71 GR2 VALVE LEAK REP 10/31/2016 8/7/2017 8/18/2017 8/24/2017 Y N Y 380,341      384,843             443,931                473,931      - Y - N/A Local Transmission

1504 EXPENSE Base N 42882700 JT GT Reliability & General Maint JTR Valve Program 5245156 2015 Valve Program 8805-03 MP 2.45 REPAIR V-49-I4A 12/05/2016 - - - N N N 12,881         (60,233)              304,852                304,852      - Y - N/A Local Transmission

1505 EXPENSE Base Y 41815401 JT GT Reliability & General Maint JTB Pipeline Repair 5245157 2015 Leak Repairs L314- MP 22.8,23.3 AND 26.35 LEAK REPAIR 11/19/2012 - - - N N N 5,243           3,675                 698,578                698,578      - N/A - N/A Local Transmission

1506 EXPENSE Base Y 41890052 JT GT Reliability & General Maint JTB Pipeline Repair 5245157 2015 Leak Repairs L-109 MP 27.05 CANADA S/O HWY 92 LEAK 04/29/2013 - - - N N N 1,248           2,002                 506,874                506,874      - N/A - N/A Local Transmission

1507 EXPENSE Base N 42203249 JT GT Reliability & General Maint JTB Pipeline Repair 5245157 2015 Leak Repairs L-0402-01 GRADE 1 LEAK 10/03/2014 - - - N N N 2,657           2,657                 346,547                346,547      - N/A - N/A Local Transmission

1508 EXPENSE Base N 42426268 JT GT Reliability & General Maint JTB Pipeline Repair 5245157 2015 Leak Repairs 1815-02 MP 15.1 HWY 68 GRD 1 LEAK REPAIR 07/14/2015 10/8/2015 - 10/14/2015 N N N 3,268           8,296                 293,196                293,196      - Y - N/A Local Transmission

1509 EXPENSE Base N 42461312 JT GT Reliability & General Maint JTB Pipeline Repair 5245157 2015 Leak Repairs RT-654 2403-01 MP 4.64 GRADE 2 LEAK REPA 08/24/2015 10/31/2016 11/30/2016 12/16/2016 N N N (4,970)         102,556             537,813                537,813      - N/A - N Local Transmission

1510 EXPENSE Base N 42570496 JT GT Reliability & General Maint JTB Pipeline Repair 5245157 2015 Leak Repairs L-142N MP12.8 GRD 2 LK 110864752 11/15/2015 - - - N N N 1,813           5,965                 259,325                259,325      - Y - N/A Local Transmission

1511 EXPENSE Base N 42613805 JT GT Reliability & General Maint JTB Pipeline Repair 5245157 2015 Leak Repairs L-300A MP 108.44 GRADE 1 LEAK REPAIR 01/07/2016 1/7/2016 - 1/27/2016 N N N -               74                      298,331                298,331      - Y - N/A Local Transmission

1512 EXPENSE Base N 42211006 JT GT Reliability & General Maint JTB Pipeline Repair 5245158 TBD 2015-2019 Dig-ins L114 MP-33.84 REPAIR PIPE DAMAGE 10/13/2014 - - - N N N 1,421           3,486                 252,534                252,534      - Y - N/A Local Transmission

1513 EXPENSE Base N 42214897 JT GT Reliability & General Maint JTB Pipeline Repair 5245158 TBD 2015-2019 Dig-ins GT L-300 A MP 271 DIG IN BY THIRD PARTY 10/24/2014 - - - N N N 811,826      810,000             396,509                396,509      - N/A - N/A Local Transmission

1514 EXPENSE Base N 42340151 JT GT Reliability & General Maint JTB Pipeline Repair 5245158 TBD 2015-2019 Dig-ins 1815-15 MP 1.86 EMERGENCY DIG-IN CARMEL 02/23/2015 - - - N N N 1,113           481,696             443,493                443,493      - N - N/A Local Transmission

1515 EXPENSE Base N 42355065 JT GT Reliability & General Maint JTB Pipeline Repair 5245158 TBD 2015-2019 Dig-ins GT DFM-7228-20 RIVERBANK DIG-IN REPAIR 03/30/2015 - - - N N N -               2,829                 575,679                575,679      - N/A - N Local Transmission

1516 EXPENSE Base N 42937429 JT GT Reliability & General Maint JTB Pipeline Repair 5245158 TBD 2015-2019 Dig-ins RT-974 1818-01 MP 6.4 GEOHAZARD EMERGENC 01/23/2017 6/11/2018 6/27/2018 7/12/2018 N N N 223,040      781,954             781,954                1,441,954   - N/A - N/A Local Transmission

1517 EXPENSE Base N 43228016 JT GT Reliability & General Maint JTB Pipeline Repair 5245158 TBD 2015-2019 Dig-ins L-131 MP 45.31 DIG-IN 12/04/2017 12/6/2017 12/9/2017 12/9/2017 Y N Y 364,373      364,373             364,373                364,373      - N/A - N/A Local Transmission

1518 EXPENSE Base N 42188378 JT GT Reliability & General Maint JT3 Fault Crossings 5245164 Fault Crossing Studies FAULT CROSSING PIPE DISPLACEMENT MONITOR 01/15/2015 4/5/2018 - 4/12/2018 N N N 129,295      61,827               310,640                310,640      - N/A - N/A Local Transmission

1519 EXPENSE Base N 42188400 JT GT Reliability & General Maint JT3 Fault Crossings 5245164 Fault Crossing Studies 210C_21.83_FAULT CROSS STUDY 03/02/2015 - - - N N N -               87,771               532,286                532,286      - N - N/A 048-Solano County

1520 EXPENSE Base N 42617168 JT GT Reliability & General Maint JT3 Fault Crossings 5245164 Fault Crossing Studies 300B_465.80_FAULT CROSS STUDY 03/02/2016 - - - N N N 20,773         67,239               282,864                282,864      - Y - N/A 043-Santa Clara County

1521 EXPENSE Base Y 41870137 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations L-132 36" DIA ELBOW INSPECTIONS 04/02/2013 9/6/2017 - 10/16/2017 Y N Y 591,578      600,001             889,392                965,225      - N/A - N/A 041-San Mateo County

1522 EXPENSE Base Y 41872666 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations L-108 SYSTEM POTHOLE POWERPOLES 03/22/2013 10/2/2014 - 10/3/2014 N N N -               409                    395,742                405,742      - N/A - N 039-San Joaquin County

1523 EXPENSE Base N 42128615 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations L303 MP-42.43 ELBOW SPEC VERIFICATION 05/22/2014 7/30/2014 - 11/26/2014 N N N -               378                    746,095                746,095      - N - N/A 001-Alameda County

1524 EXPENSE Base N 42199136 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations GT L119A MPS 14.07&14.09 ELBOW REPLACEME 09/29/2014 10/13/2014 - 10/28/2014 N N N -               2,675                 352,539                352,539      - N - N 034-Sacramento County

1525 EXPENSE Base N 42364446 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations DFM 1221-01 MP 0.18 POTHOLE FOR MECH DAM 05/04/2015 5/17/2016 - 6/3/2016 N N N (63)               19,875               260,430                270,430      - N/A - N/A 016-Kings County

1526 EXPENSE Base Y 42364448 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations L-142N MP 2.68 POTHOLE FOR MECH DAMAGE 05/04/2015 4/5/2016 - 5/3/2016 N N N (94)               663                    313,550                323,550      - Y - N/A 015-Kern County

1527 EXPENSE Base Y 42391938 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations RT-831 L-134A MP 8.02 CUTOUTS (PLCL15-10 06/03/2015 4/1/2016 - 1/0/1900 N Y N 1,803           75,933               762,454                762,454      - N/A - N 020-Madera County

1528 EXPENSE Base N 42391939 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations RT-820 L-134A MP 4.26 SLEEVE REPAIR (PLC 06/03/2015 4/1/2016 - 1/0/1900 N Y N 1,283           11,939               427,551                427,551      - Y - N/A 020-Madera County

1529 EXPENSE Base Y 42422826 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations RT-661 L-057B MP 10.06 SLEEVE REPAIR 10/09/2015 4/11/2017 4/18/2017 4/25/2017 N N N 9,137           353,494             465,003                465,003      - N - N 039-San Joaquin County

1530 EXPENSE Base N 42677895 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations RT-813 L-401 MP 186.0090 SLEEVE REPAIR ( 04/18/2016 5/31/2017 6/8/2017 6/16/2017 N N N 23,410         230,039             301,091                328,180      - N/A - N 011-Glenn County

1531 EXPENSE Base N 42678993 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations L-002_138.5478_INSPECT 40 FT RMSCC 05/09/2016 5/30/2018 6/19/2018 7/6/2018 N N N 209,325      228,955             289,236                527,486      - Y - N/A 039-San Joaquin County

1532 EXPENSE Base N 42759632 JT GT Reliability & General Maint JTD Pipeline Other 5245166 Investigations RT-860 210B_10.556_CUT OUT 08/05/2016 8/15/2016 9/1/2016 9/1/2016 N N N 1,845           5,368                 446,136                448,986      - N/A - N/A 048-Solano County

1533 EXPENSE Base N 41646038 JT GT Reliability & General Maint JT2 Water and Levee Crossings 5245169 Water and Levee CSLC CROSSINGS -  CSLC ANNUAL RENT 02/14/2012 - - - N N N 114,558      114,558             478,854                478,854      - N/A - N/A 099-Multiple Counties
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1534 EXPENSE Base Y 41182926 JT GT Reliability & General Maint JT1 Engineering Support 5245375 Engineering GT GATHERING, COMMON, SUPPORT 01/04/2010 - - - N N N 202,951      325,511             1,186,877             1,186,877   - N/A - N/A Gas Gathering

1535 EXPENSE Base N 41183004 JT GT Reliability & General Maint JT1 Engineering Support 5245375 Engineering GT L300, COMMON, SUPPORT 01/04/2010 - - - N N N 31,568         55,161               284,821                284,821      - N/A - N/A Line 300

1536 EXPENSE Base Y 41183012 JT GT Reliability & General Maint JT1 Engineering Support 5245375 Engineering GT L400, COMMON, SUPPORT 01/04/2010 - - - N N N 29,698         57,580               521,973                521,973      - N/A - N Line 400

1537 EXPENSE Base Y 41183201 JT GT Reliability & General Maint JT1 Engineering Support 5245375 Engineering GT LOCAL TRANS, COMMON, SUPPORT 01/04/2010 - - - N N N 764,999      1,631,747          11,946,555           11,946,555 - N/A - N/A Local Transmission

1538 EXPENSE Base Y 42192046 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5245554 General Order Costs GENERAL ORDER COSTS (JTC 2017) 09/16/2014 - - - N N N 1,663,735   2,499,211          11,397,489           11,397,489 - Y 2015 N Local Transmission

1539 EXPENSE Base N 41017563 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5245555 Pre-Inspection DFM0643-01 MP0.0 - 0.8 CAPACITY-ARBUCKLE 05/23/2012 8/22/2013 10/2/2013 10/9/2013 N N N 1,377           6,386                 634,678                634,678      - N - N/A Local Transmission

1540 EXPENSE Base N 42328303 GJ Gas Transmission Mitigate Corr GJJ Low Read Investigations 5245559 Corrosion Investigations LOW READ FIELD & ENGINEERING 01/13/2015 - - - N N N 293,267      1,297,273          4,680,915             4,680,915   - N/A - N/A 099-Multiple Counties

1541 EXPENSE Base Y 42328304 GJ Gas Transmission Mitigate Corr GJA Electrical Interference - AC 5245561 AC INT INDUCED INVESTIGATION & MITIG AC INTERFERENCE FIELD & ENGR ANALYSIS 01/20/2015 - - - N N N 806,073      1,048,618          3,216,253             3,216,253   - Y - N/A 099-Multiple Counties

1542 EXPENSE Base Y 42328305 GJ Gas Transmission Mitigate Corr GJF Electrical Interference - DC 5245562 DC Interfer Investigation&Mitigations DC INTERFERENCE FIELD & ENGR ANALYSIS 01/21/2015 - - - N N N 532,127      822,184             2,371,604             2,371,604   - Y - N/A 099-Multiple Counties

1543 EXPENSE Base N 42328306 GJ Gas Transmission Mitigate Corr GJH Internal Corrosion 5245563 Internal Corrosion - Site Sampling IC FIELD & ENGR ANALYSIS - MONITORING 02/12/2015 - - - N N N 80,813         155,355             676,391                676,391      - Y - N/A 099-Multiple Counties

1544 EXPENSE Base Y 42328307 GJ Gas Transmission Mitigate Corr GJH Internal Corrosion 5245564 TRANSMISSION MONITORING & MITIG IC FIELD & ENGINEERING ANALYSIS - IMLAP 02/25/2015 - - - N N N 212,881      323,208             815,713                815,713      - N/A - N/A 099-Multiple Counties

1545 EXPENSE Base Y 42357915 GJ Gas Transmission Mitigate Corr GJH Internal Corrosion 5245564 TRANSMISSION MONITORING & MITIG 2015 MCDONALD ISLAND IC INVESTIGATIONS 04/07/2015 7/13/2015 - 2/20/2016 N N N 6                  (72,461)              1,072,725             1,072,725   - N/A - N/A 039-San Joaquin County

1546 EXPENSE Base Y 42370765 GJ Gas Transmission Mitigate Corr GJH Internal Corrosion 5245564 TRANSMISSION MONITORING & MITIG 2015 RIO VISTA IC INVESTIGATIONS 04/17/2015 8/19/2015 - 11/25/2015 N N N -               189                    1,118,230             1,118,230   - N - N/A 048-Solano County

1547 EXPENSE Base Y 42370766 GJ Gas Transmission Mitigate Corr GJH Internal Corrosion 5245564 TRANSMISSION MONITORING & MITIG 2015 MERIDIAN IC INVESTIGATIONS 04/17/2015 12/10/2015 - 1/25/2016 N N N 229              (32,345)              493,994                493,994      - Y - N/A 099-Multiple Counties

1548 EXPENSE Base N 41532549 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation CASING REMEDIATION L-2403-12 MP 2.15 08/26/2011 1/0/1900 - 1/0/1900 N N N 23                3,061                 436,708                436,708      - N - N/A 001-Alameda County

1549 EXPENSE Base Y 42098046 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation RT-088 CASING REMEDIATION 111A MP 18.2 03/25/2014 11/17/2014 12/18/2014 1/29/2015 N N N 219              1,441                 432,567                432,567      - N/A - N 010-Fresno County

1550 EXPENSE Base N 42327470 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 119B MP 3.15 02/06/2015 8/3/2015 - 9/3/2015 N N N 22                22                      305,450                305,450      - N/A - N/A 034-Sacramento County

1551 EXPENSE Base Y 42328176 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 1611-03 MP 0.85 CASING REMEDIATION 11/03/2016 2/23/2015 - 4/23/2015 N N N (63)               473                    550,825                550,825      - N - N/A 039-San Joaquin County

1552 EXPENSE Base N 42328220 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation CASING FIELD & ENGINEERING ANALYSIS 01/05/2015 - - - N N N 153,840      309,262             453,964                453,964      - N/A - N/A 001-Alameda County

1553 EXPENSE Base Y 42328225 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation 2015 CASING PREP WORK 03/09/2015 - - - N N N -               8,098                 1,417,083             1,417,083   - N/A - N 099-Multiple Counties

1554 EXPENSE Base Y 42328237 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 7218-01 (DETAIL TBD) CASING REMEDIA 10/15/2015 1/26/2015 - 3/18/2015 N N N 1,503           4,909                 292,079                292,079      - Y - N/A 050-Stanislaus County

1555 EXPENSE Base Y 42328320 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation L0824-02 MP 1.97 CASING REMEDIATION 06/30/2015 8/19/2015 - 10/7/2015 N N N -               640                    525,013                525,013      - N - N 043-Santa Clara County

1556 EXPENSE Base N 42328816 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 0821-01 MP 1.66 02/06/2015 8/30/2015 - 11/23/2015 N N N -               266                    380,578                380,578      - Y - N/A 043-Santa Clara County

1557 EXPENSE Base Y 42328817 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation CASING 105N MP 31.72 07/27/2015 7/19/2015 - 11/24/2015 N N N 10,074         10,200               1,746,621             1,746,621   - N - N/A 001-Alameda County

1558 EXPENSE Base N 42329352 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 1209-05_MP0.0000-5.0270 CASING REME 06/26/2015 2/2/2015 - 4/4/2015 N N N -               252                    268,110                268,110      - N/A - N/A 010-Fresno County

1559 EXPENSE Base N 42329605 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 0401-01 MP 0.04 06/29/2015 8/19/2015 - 10/30/2015 N N N -               932                    474,283                474,283      - N/A - N/A 021-Marin County

1560 EXPENSE Base N 42329606 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 0401-01 MP 5.45 06/29/2015 11/5/2015 - 3/25/2016 N N N 392              644                    463,332                471,332      - N/A - N/A 021-Marin County

1561 EXPENSE Base Y 42329611 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 1815-15 MP 0.97 CASING REMEDIATION 07/22/2015 2/23/2015 - 3/27/2015 N N N -               410                    395,476                395,476      - N/A - N/A 027-Monterey County

1562 EXPENSE Base N 42329612 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 108 MP 35.64 06/03/2015 7/30/2015 - 8/22/2015 N N N -               338                    387,495                387,495      - N/A - N/A 039-San Joaquin County

1563 EXPENSE Base Y 42353072 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 138C MP 46.93 06/08/2015 5/26/2015 - 8/24/2015 N N N -               172                    631,819                631,819      - N - N/A 010-Fresno County

1564 EXPENSE Base Y 42417244 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 0611-18 MP 6.98 CASING REMEDIATION 07/13/2015 6/3/2015 - 6/26/2015 N N N -               168                    320,895                320,895      - N/A - N 034-Sacramento County

1565 EXPENSE Base Y 42422438 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 105N  MP 23.75 CASING REMEDIATION 06/29/2015 5/3/2015 - 6/21/2015 N N N -               210                    660,578                660,578      - Y - N/A 001-Alameda County

1566 EXPENSE Base Y 42429508 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 021E MP 73.79 CASING REMEDIATION 07/23/2015 11/30/2015 - 6/23/2016 N N N 22                (32,009)              672,695                680,695      - Y - N/A 049-Sonoma County

1567 EXPENSE Base Y 42429510 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 021E MP 73.8 CASING REMEDIATION 07/24/2015 11/30/2015 - 3/5/2016 N N N 102              (1,573)                555,667                563,667      - Y - N/A 049-Sonoma County

1568 EXPENSE Base N 42457436 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation L 1640-01 MP 0.58 CASING REMEDIATION 08/20/2015 8/24/2015 - 9/16/2015 N N N -               168                    293,844                293,844      2007 N/A - N/A 039-San Joaquin County

1569 EXPENSE Base N 42466598 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation L119C MP 2.9921 CASING REMEDIATION 09/06/2015 9/14/2015 - 11/7/2015 N N N -               (20,554)              284,577                284,577      - N - N/A 034-Sacramento County

1570 EXPENSE Base N 42480593 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 1004-01 MP 3.3393 CASING REMED NEW 10/12/2015 3/30/2016 - 4/14/2016 N N N -               (36,799)              304,515                304,515      - N/A - N/A 011-Glenn County

1571 EXPENSE Base Y 42489314 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation L 301G MP 2.34 10/05/2015 10/1/2015 - 11/22/2015 N N N -               415                    407,205                407,205      - N/A - N/A 035-San Benito County

1572 EXPENSE Base N 42569995 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation L 132 MP 51.31 CASING REMEDIATION 12/03/2015 6/27/2016 - 8/24/2016 N N N (46,671)       (8,512)                672,364                705,364      - N/A - N/A 038-San Francisco County

1573 EXPENSE Base N 42570631 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation 1621-01 MP 0.46 CASING REMEDIATION 12/01/2015 2/13/2017 - 5/5/2017 N N N 5,740           820,685             842,643                842,643      - N/A - N/A 039-San Joaquin County

1574 EXPENSE Base Y 42576142 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation L 307A MP 12.04 CASING REMEDIATION 12/14/2015 6/6/2016 - 6/28/2016 N N N -               (93,502)              352,478                362,478      - N - N/A 010-Fresno County

1575 EXPENSE Base Y 42576152 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation LINE 0821-02 MP 0.43 CASING REMEDIATION 06/02/2016 8/30/2015 - 11/23/2015 N N N 1                  908                    551,333                551,333      - Y - N/A 043-Santa Clara County

1576 EXPENSE Base N 42576156 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation L109 MP 3.32 CASING REMEDIATIONR 12/16/2015 8/22/2016 - 1/5/2017 N N N (1,962)         11,665               1,106,845             1,116,845   - N/A - N/A 043-Santa Clara County

1577 EXPENSE Base N 42611352 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation L105B MP 6.296 CASING REMEDIATION 02/10/2016 7/26/2016 - 4/3/2017 N N N 13,666         76,786               425,290                425,290      - Y - N/A 007-Contra Costa County

1578 EXPENSE Base N 42615443 GJ Gas Transmission Mitigate Corr GJM Casings 5245565 Casings Mitigation 2016 CORROSION CASING PREPARATION 01/21/2016 - - - N N N -               4,382                 264,091                264,091      - Y - N/A 099-Multiple Counties

1579 EXPENSE Base Y 42326038 GJ Gas Transmission Mitigate Corr GJL Casings Monitoring 5245566 Casings Monitoring (w/o Facilities) TEST CASES W/O WIRE OR VENTS 02/02/2015 - - - N N N 817              14,443               1,488,510             1,488,510   - N - N/A 099-Multiple Counties

1580 EXPENSE Base Y 42327264 GJ Gas Transmission Mitigate Corr GJK Corrosion Support 5245568 CP SYSTEM REPLACEMENTS PROGRAM SUPPORT GAS DISTRIBUTION CORROSION SERVICES SUPP 05/07/2015 - - - N N N 1,181           30,576               850,453                850,453      - N/A - N/A 036-San Bernardino County

1581 EXPENSE Base Y 42328226 GJ Gas Transmission Mitigate Corr GJK Corrosion Support 5245568 CP SYSTEM REPLACEMENTS PROGRAM SUPPORT GT LOCAL TRANS CORROSION SERVICES SUPPOR 07/20/2015 - - - N N N 169,871      414,166             1,155,897             1,155,897   - Y - N/A 099-Multiple Counties

1582 EXPENSE Base N 42328308 GJ Gas Transmission Mitigate Corr GJK Corrosion Support 5245568 CP SYSTEM REPLACEMENTS PROGRAM SUPPORT COATINGS FIELD & ENGINEERING ANALYSIS 01/13/2015 - - - N N N 45,162         92,688               342,747                342,747      - N/A - N/A 099-Multiple Counties

1583 EXPENSE Base N 42329195 GJ Gas Transmission Mitigate Corr GJK Corrosion Support 5245568 CP SYSTEM REPLACEMENTS PROGRAM SUPPORT CORROSION SERVICES OTHER 02/06/2015 - - - N N N 308,681      704,366             2,146,055             2,146,055   - N/A - N/A 099-Multiple Counties

1584 EXPENSE Base Y 42157033 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5246212 L-302-175 TEST MP 0 TO MP 0.05 GT L-302-175 TEST MP 0 TO MP 0.05 07/18/2014 9/24/2014 11/14/2014 12/3/2014 N N N -               2,456                 541,983                541,983      - N - N/A 051-Sutter County
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1585 EXPENSE Base N 42177857 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5246213 L302-178 MP 0 MITIGATE PRESSURED ISSUES GT L302-178 MP 0 MITIGATE PRESSURED ISSU 08/25/2014 9/24/2014 11/14/2014 12/12/2014 N N N -               41                      485,860                485,860      - N - N/A 051-Sutter County

1586 EXPENSE Base N 42283810 LU GTS Manage Critical Documts-BA LU1 Critical Documents - Expense 5247253 Critical Documents (Recoverable) 2017-fw CRITICAL DOCUMENTS - ENG PRODUCTION 12/01/2014 - - - N N N 1,632,107   3,892,361          10,437,433           10,437,433 - N/A - N/A 099-Multiple Counties

1587 EXPENSE Base N 42283812 LU GTS Manage Critical Documts-BA LU1 Critical Documents - Expense 5247253 Critical Documents (Recoverable) 2017-fw CRITICAL DOCUMENTS - PROJECT SUPPORT 12/01/2014 - - - N N N (75,955)       522,787             1,729,594             1,729,594   - N/A - N/A 099-Multiple Counties

1588 EXPENSE Base N 42153137 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247292 T-243-13 PRE-INSPECTION DFM 1815-02 T-243-13 PRE-INSPECTION DFM 1815-02 09/30/2014 - - - N N N -               (85)                     454,321                504,321      - N - N/A 027-Monterey County

1589 EXPENSE Base Y 42316168 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247553 L-300A MP 354.19-354.306 TEST T-1080 L-300A MP 354.19-354.306 TEST T-1080 01/14/2015 7/27/2015 9/26/2015 12/11/2015 N N N -               5,085                 1,805,736             1,805,736   - N/A - N 016-Kings County

1590 EXPENSE Base Y 42310511 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247554 DFM-0402-01 MP 2.2716-2.3511 TEST T-1081 DFM-0402-01 MP 2.2716-2.3511 TEST T-1081 01/08/2015 2/10/2016 4/28/2016 6/15/2016 N N N 53,570         57,995               4,552,690             4,552,690   - Y - N/A 028-Napa County

1591 EXPENSE Base N 42162497 JT GT Reliability & General Maint JTM Uprates 5247635 107 MP 26.01-31.22 TEST TS-039 L107 UPRATE VARGAS - MILPITAS, BALIP 08/02/2014 - - - N N N (3,885)         (130)                   272,619                272,619      - Y - N/A 043-Santa Clara County

1592 EXPENSE Base Y 42096522 JT GT Reliability & General Maint JTM Uprates 5247636 0806-01 MP 0.00-3.00 UPRATE TS-038 0806-01 N 1ST SAN JOSE MOP INCREASE 03/21/2014 12/10/2015 1/30/2016 1/30/2016 N N N 3,222           7,170                 879,972                884,972      - N/A 2015 N 043-Santa Clara County

1593 EXPENSE Base Y 42485827 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247654 L-021D MP 23.75-24.50 TEST T-1078  L-021D MP 21.88-24.6 TEST T-1078 09/30/2015 - - - N N N 26,425         31,490               3,787,702             3,787,702   - N/A - N 049-Sonoma County

1594 EXPENSE Base N 42414537 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247655 DFM 7222-01 MP 0.00-0.61 TEST T-1079 DFM 7222-01 MP 0.00-0.87 TEST T-1079 06/25/2015 2/24/2015 4/24/2015 5/15/2015 N N N 2,763           2,763                 1,315,069             1,315,069   - N/A - N/A 050-Stanislaus County

1595 EXPENSE Base Y 42329394 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247656 L-300A MP 366.57-372.49 TEST T-1022 L-300A MP 366.57-372.49 TEST T-1022 12/18/2014 4/15/2015 6/24/2015 8/20/2015 N N N 22,483         28,896               3,169,637             3,169,637   - N/A - N 010-Fresno County

1596 EXPENSE Base Y 42321998 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247714 DREG5090 MP 0.0-0.028 TEST T-1086 T-1086 DREG5090 MP 0.0-0.028 TEST (TS) 01/26/2015 12/7/2015 12/22/2015 1/15/2016 N N N 4,555           18,238               773,828                773,828      - Y - N/A 027-Monterey County

1597 EXPENSE Base Y 42322115 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247716 DFM 0807-01 MP 0.338-0.46 TEST T-1088 T-1088 DFM 0807-01 MP 0.35-0.50 TEST (TS 01/26/2015 2/29/2016 6/24/2016 7/29/2016 N N N (3,392)         3,941                 1,581,891             1,581,891   - N/A - N/A 043-Santa Clara County

1598 EXPENSE Base Y 42322253 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247718 DREG4281 MP 0.071-0.08 TEST T-1090 T-1090 DREG4281 MP 0.071-0.08 TEST (TS) 01/26/2015 2/29/2016 3/23/2016 4/8/2016 N N N 2,981           15,742               1,121,156             1,121,156   - N/A - N/A 001-Alameda County

1599 EXPENSE Base Y 42322710 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247735 DFM-1202-05 MP 0.00-3.26 TEST T-1095 DFM-1202-05 MP 0.00-3.26 TEST T-1095 01/27/2015 - - - N N N 350              1,231                 418,719                418,719      - Y - N 010-Fresno County

1600 EXPENSE Base Y 84000660 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247739 L-402 MP 10.14-27.41 TEST T-1003 L-402 MP 10.14-27.41 TEST T-1003 06/05/2014 2/29/2016 6/21/2016 10/1/2016 N N N 31,657         (50,547)              8,079,124             8,089,386   - N/A - N/A 045-Shasta County

1601 EXPENSE Base Y 42329463 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5247740 L-105N MP 23.68-25.08 TEST T-1012 L-105N MP 23.68-25.08 TEST T-1012 01/06/2015 4/19/2016 5/20/2016 6/22/2016 N N N 5,145           11,428               2,664,929             2,664,929   - N/A - N/A 001-Alameda County

1602 EXPENSE Base Y 42338884 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5248097 RT-147 DREG4175 MP 0.02 Repl T-1100 DREG4177 MP 0.0-0.01 TEST (TS) 02/25/2015 10/19/2015 12/6/2015 12/31/2015 N N N 31                5,491                 1,814,345             1,814,345   - N/A - N/A 043-Santa Clara County

1603 EXPENSE Base Y 42113605 JT GT Reliability & General Maint JTA Pipeline WRO Expense 5248114 L-300A MP 472 FRY S AIM GEOTECH ISSUES L-300A MP 472 FRY S AIM GEOTECH ISSUES 02/06/2014 11/12/2014 12/4/2014 3/17/2015 N N N 8,825           40,999               3,733,682             3,733,682   - N/A - N 043-Santa Clara County

1604 EXPENSE Base Y 42338885 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5248115 DREG5146 MP 0.02 TEST T-1103 DREG5146 MP 0.00-0.02 TEST (TS) 02/23/2015 10/26/2015 12/4/2015 12/30/2015 N N N 1,377           7,927                 876,974                876,974      - N/A - N 044-Santa Cruz County

1605 EXPENSE Base Y 42338886 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5248116 DREG5419 MP 0.46-0.56 TEST T-1104 DREG5419 MP 0.46-0.56 TEST (TS) 02/25/2015 10/27/2015 11/20/2015 12/9/2015 N N N 1,554           4,031                 1,575,270             1,575,270   - N - N/A 043-Santa Clara County

1606 EXPENSE Base N 41528767 JT GT Reliability & General Maint JT2 Water and Levee Crossings 5248352 Water and Levee VERIFY CSLC WATER CROSSING LOCATIONS 08/19/2011 - - - N N N (1,468)         55,688               818,508                818,508      - Y - N/A 007-Contra Costa County

1607 EXPENSE Base Y 42101199 JT GT Reliability & General Maint JT2 Water and Levee Crossings 5248352 Water and Levee GT L116,119A,172A LEVEE ROUTE ANALYSIS 04/02/2014 8/8/2014 8/12/2014 10/2/2014 N N N 4,881           50,198               1,394,416             1,394,416   - N/A - N/A 034-Sacramento County

1608 EXPENSE Base N 42101729 JT GT Reliability & General Maint JT2 Water and Levee Crossings 5248352 Water and Levee NON-JUR. WATER/OTHER LEVEE CROSSINGS 04/03/2014 - - - N N N 192,746      315,145             424,986                555,096      - N/A - N/A Sys Wide Common

1609 EXPENSE Base Y 41486583 JT GT Reliability & General Maint JT4 Shallow and Exposed Pipe 5248353 Shallow Pipe RT-102 LINE 177A  MP 191.67  EROSION MIT 04/27/2011 8/5/2020 - 10/16/2020 N N N 25,805         82,158               645,523                782,850      - N/A - N/A 053-Trinity County

1610 EXPENSE Base N 41503123 JT GT Reliability & General Maint JT4 Shallow and Exposed Pipe 5248353 Shallow Pipe R-602 DFM 1816-01 MP 5.86 EXPOSED PIPE ( 08/11/2011 10/16/2017 - 11/17/2017 Y N Y 302,915      304,452             536,603                586,603      - N/A - N/A 044-Santa Cruz County

1611 EXPENSE Base Y 42175065 JT GT Reliability & General Maint JT4 Shallow and Exposed Pipe 5248353 Shallow Pipe GENERAL SHALLOW PIPE EVAL & MITIGATION 08/21/2014 - - - N N N 30,400         76,569               1,106,647             1,106,647   - Y - N 043-Santa Clara County

1612 EXPENSE Base Y 42394286 JT GT Reliability & General Maint JT4 Shallow and Exposed Pipe 5248353 Shallow Pipe R-575 L-191A SHALLOW MAIN SITES 5 & 6 03/31/2015 6/20/2016 - 8/26/2016 N N N 17,321         29,911               1,550,045             1,566,045   - Y - N/A 007-Contra Costa County

1613 EXPENSE Base Y 42349048 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5248372 L-109 MP 23.30-24.00 TEST T-1101 L-109 MP 23.30-24.00 TEST T-1101 03/05/2015 8/18/2015 10/30/2015 11/20/2015 N N N 9,253           79,232               3,719,978             3,719,978   - Y - N/A 041-San Mateo County

1614 EXPENSE Base Y 42348560 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5248373 DFM 1614-08 MP 0.56-0.56062 TEST T-1106 DFM 1614-08 MP 0.30-0.56 TEST (TS 03/09/2015 1/12/2016 2/27/2016 3/18/2016 N N N 1,254           15,537               2,032,359             2,032,359   - Y - N/A 039-San Joaquin County

1615 EXPENSE Base N 42563702 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5248417 AC Mitigation-Spans ATMOSPHERIC CORROSION SPAN MITIGATION 11/08/2015 - - - N N N 22,573         51,810               367,773                367,773      - Y - N/A 099-Multiple Counties

1616 EXPENSE Base Y 42328302 GJ Gas Transmission Mitigate Corr GJE Close Interval Survey (CIS) 5248419 Close Interval Survey (CIS) CIS FIELD & ENGINEERING ANALYSIS 01/08/2015 - - - N N N 61,881         338,665             1,994,447             1,994,447   - Y - N/A 099-Multiple Counties

1617 EXPENSE Base N 41844867 GJ Gas Transmission Mitigate Corr GJE Close Interval Survey (CIS) 5248420 Corrosion-Excavations L-118A MP 23.08 - 23.09 RE-COAT 01/22/2013 4/22/2013 - 5/14/2013 N N N 11,252         13,121               264,318                264,318      - N/A - N/A 024-Merced County

1618 EXPENSE Base Y 84000661 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5248714 L-402 MP 27.41-38.15 TEST T-1108 L-402 MP 27.41-38.15 TEST T-1108 07/30/2015 4/9/2016 7/29/2016 10/21/2016 N N N 89,514         (28,704)              5,894,461             5,894,461   - N - N 045-Shasta County

1619 EXPENSE Base Y 42372872 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5248751 L-118B MP 0.02-0.97 TEST L-118B MP 0.02-0.97 TEST T-1109 04/23/2015 8/17/2015 9/3/2015 10/2/2015 N N N 920              6,089                 378,191                378,191      - Y - N/A 010-Fresno County

1620 EXPENSE Base N 42383973 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249092 Contaminant Sample Collection & Testing CONTAMINANT SAMPLE COLLECTION & TESTING 05/12/2015 - - - N N N 11,143         62,871               277,110                277,110      - N/A - N/A 099-Multiple Counties

1621 EXPENSE Base Y 42404806 JT GT Reliability & General Maint JTM Uprates 5249338 DFM 0621-01 MP 0.00-0.98 UPRATE DFM 0621-01 MP 0.00-0.98 UPRATE 04/16/2015 11/10/2015 - 12/17/2015 N N N (14,051)       29,688               742,211                742,211      - Y - N/A Local Transmission

1622 EXPENSE Base N 42413015 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249412 L-109 TEST 0.11MI MP 2.82-2.86 PH1 L-109 MP 2.82-2.86 TEST T-402 06/22/2015 8/10/2015 10/13/2015 11/12/2015 N N N 1,335           6,438                 1,755,510             1,755,510   - Y - N/A 043-Santa Clara County

1623 EXPENSE Base N 42410946 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249413 DFM 1816-01 TEST MP 9.58-11.48 PH2 DFM 1816-01 MP 9.55-11.48 TEST T-094B&C 06/16/2015 7/10/2015 9/1/2015 11/16/2015 N N N 4,556           9,564                 7,555,317             7,605,317   - N - N/A 044-Santa Cruz County

1624 EXPENSE Base Y 42414134 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249415 L-121 MP 0.00-6.99 TEST T-1002 L-121 MP 0.00-6.99 TEST T-1002 08/17/2015 3/14/2016 8/22/2016 9/14/2016 N N N 41,040         (28,654)              9,077,195             9,087,195   - N/A - N/A 058-Yuba County

1625 EXPENSE Base Y 42414136 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249420 L-181A MP 16.83-19.65 TEST T-1019 L-181A MP 16.83-19.65 TEST T-1019 08/17/2015 3/4/2016 4/22/2016 5/20/2016 N N N 29,725         21,269               2,380,400             2,380,400   - N/A - N/A 027-Monterey County

1626 EXPENSE Base N 42414070 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249421 L-021H MP 8.08-12.05 TEST T-1027 L-021H MP 7.97-12.05 TEST T-1027 06/24/2015 8/2/2016 10/12/2016 11/15/2016 N N N (239,791)     70,570               2,757,349             2,757,349   - N - N 048-Solano County

1627 EXPENSE Base N 42413287 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249422 L-118A-1 MP 0.00-1.42 TEST T-1013 L-118A-1 MP 0.00-1.42 TEST T-1013 07/03/2015 8/4/2015 11/17/2015 12/4/2015 N N N 425              21,481               2,546,553             2,546,553   - N/A - N 010-Fresno County

1628 EXPENSE Base N 42414526 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249424 L-118A MP 13.5-17.64 TEST T-1028 L-118A MP 12.55-20.39 TEST T-1028 07/09/2015 8/21/2015 12/9/2015 3/3/2016 N N N 33,195         40,864               6,330,155             6,330,155   - N/A - N 020-Madera County

1629 EXPENSE Base N 42414529 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249425 L-118A MP 25.64-28.59 TEST T-1030 L-118A MP 20.71-28.89 TEST T-1030 06/25/2015 7/13/2016 9/21/2016 10/10/2016 N N N 14,812         2,631                 4,979,449             4,988,406   - N/A - N/A 020-Madera County

1630 EXPENSE Base N 42413296 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249426 L-118A MP 28.59-37.38 TEST T-1031 L-118A MP 28.59-37.38 TEST T-1031 06/29/2015 4/10/2015 5/30/2015 7/2/2015 N N N 1,202           1,202                 3,982,002             3,982,002   - N/A - N/A 020-Madera County

1631 EXPENSE Base N 42413380 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249428 L-118A MP 54.75-58.22 TEST T-1033 L-118A MP 54.75-60.20 TEST T-1033 05/25/2015 5/27/2015 10/5/2015 11/9/2015 N N N 4,294           50,498               5,397,040             5,397,040   - N/A - N/A 024-Merced County

1632 EXPENSE Base N 42414530 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249429 L-118A MP 60.20-63.65 TEST T-1035 L-118A MP 60.20-63.65 TEST T-1035 06/25/2015 8/22/2016 10/22/2016 11/3/2016 N N N 31,628         92,248               4,806,774             4,809,231   - N/A - N 024-Merced County

1633 EXPENSE Base N 42413384 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249430 L-118A MP 72.33-73.24 TEST T-1037 L-118A MP 72.327-73.24 TEST T-1037 07/02/2015 6/25/2015 9/4/2015 10/15/2015 N N N 4,514           4,514                 2,240,348             2,240,348   - N/A - N/A 024-Merced County

1634 EXPENSE Base Y 42414071 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249431 L-136 MP 5.87-12.79 TEST T-1052 L-136 MP 5.87-12.79 TEST T-1052 06/24/2015 7/27/2016 10/12/2016 12/8/2016 N N N (1,789)         (25,122)              2,754,650             2,754,650   - N - N 004-Butte County

1635 EXPENSE Base N 42413558 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249435 DFM 0613-01 MP 2.63-5.29 TEST T-1026 DFM 0613-01 MP 2.63-5.29 TEST T-1026 06/29/2015 7/21/2016 9/1/2016 10/20/2016 N N N (36,416)       (34,039)              1,333,895             1,333,895   - Y - N/A 034-Sacramento County
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1636 EXPENSE Base Y 42414306 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249437 DFM-1813-02 MP 1.00-8.42 TEST T-1051 DFM 1813-02 MP 1.00-8.42 TEST T-1051 06/25/2015 4/25/2017 6/22/2017 7/24/2017 N N Y 172,754      2,928,443          3,381,054             3,448,052   - N/A - N/A 027-Monterey County

1637 EXPENSE Base N 42413386 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249438 DFM-0401-01 MP 4.89-5.48 TEST T-005 DFM 0401-01 MP 4.49-4.922 TEST T-005 06/23/2015 7/28/2015 12/2/2015 6/15/2016 N N N 11,096         17,365               7,004,471             7,004,471   - N/A - N/A 021-Marin County

1638 EXPENSE Base N 42410949 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249439 DFM-1816-01 MP 12.78-16.30 TEST T-095 DFM 1816-01 MP 12.78-16.30 TEST T-095 06/22/2015 7/9/2015 9/1/2015 11/20/2015 N N N 707              14,297               3,123,342             3,173,342   - Y - N/A 044-Santa Cruz County

1639 EXPENSE Base Y 42421109 JT GT Reliability & General Maint JTM Uprates 5249513 Nees DFM 7203-01 & 7203-02 Uprate NEES DFM 7203-01 & 7203-02 UPRATE 10/05/2015 - - - N N N 11,168         278,037             706,387                757,083      - N/A - N/A 010-Fresno County

1640 EXPENSE Base Y 42194751 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5249517 L-164 MP 0.57 - 0.58 Recoat Span_626 L164 MP0.57 - 0.58 REPAINT SPAN 10/14/2014 8/14/2015 - 10/6/2015 N N N -               2,494                 514,415                514,415      - N/A - N 010-Fresno County

1641 EXPENSE Base N 42194790 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5249518 L-118B MP 2.48 Recoat Span_616 L118B MP2.48 REPAINT SPAN 616 09/23/2014 11/3/2015 - 12/15/2015 N N N 1,893           7,084                 310,756                310,756      - Y - N/A 020-Madera County

1642 EXPENSE Base N 42194598 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5249519 L-186 MP 12.68 Recoat Span_633 L186 MP 12.68 REPAINT SPAN 633 09/25/2014 10/1/2015 - 11/12/2015 N N N 9,287           13,025               273,334                273,334      - N - N/A 010-Fresno County

1643 EXPENSE Base Y 42199860 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5249520 L-300B MP 401.9011-401.9102 Rcoat Sp_573 C-496 L300B MP401.9011-401.9102 RPNT SPN 11/04/2014 9/28/2015 - 12/14/2015 N N N -               3,673                 465,159                465,159      - N/A - N/A 010-Fresno County

1644 EXPENSE Base N 42199790 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5249524 L-057A-MD1 MP 0.91 - 0.91 Recoat Spn_460 L057A-MD1 MP0.91 TO 0.91 REPAINT SPAN 10/07/2014 4/5/2016 - 4/21/2016 N N N 1,112           5,000                 271,032                271,032      - N/A - N/A 039-San Joaquin County

1645 EXPENSE Base Y 42194792 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5249529 SP4Y MP 1.09 Recoat Span_609 LSP4Y MP1.09 REPAINT SPAN 09/22/2014 6/20/2016 - 8/17/2016 N N N 6,304           52,722               420,865                420,865      - Y - N/A 048-Solano County

1646 EXPENSE Base N 42194755 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5249530 L-153 MP 22.67 - 22.69 Rct Spn_622 L153 MP22.67 - 22.69 REPAINT SPAN 09/23/2014 9/8/2017 - 9/18/2017 Y N Y 171,007      185,844             275,765                283,265      - N/A - N/A 001-Alameda County

1647 EXPENSE Base N 42421153 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5249565 L1033-01 MP1.47 to MP1.48 Repaint Span C-665 L1033-01 MP1.47-MP1.48 REPAINT SPN 07/06/2015 10/13/2016 - 10/26/2016 N N N (3,525)         (1,962)                251,054                251,054      - N/A - N/A 052-Tehama County

1648 EXPENSE Base Y 42428158 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249718 DREG4387 MP 0.0-0.008 REPL TS-1112 DREG4387 MP 0.00-0.008 07/28/2015 3/14/2016 4/15/2016 4/22/2016 N N N 2,516           4,898                 1,463,635             1,476,635   - Y - N/A 024-Merced County

1649 EXPENSE Base N 42603280 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249873 2016 Test Miles TBD NITROGEN BURST TESTING 01/08/2016 - - - N N N 515,178      534,241             1,274,161             1,274,161   - N - N/A 099-Multiple Counties

1650 EXPENSE Base N 42355064 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5249875 L-302E MP 21.48 MARYSVILLE BUTTE METER STATION_HYDROTEST 03/16/2015 5/6/2015 6/5/2015 7/13/2015 N N N 1,421           1,421                 504,232                504,232      - N/A - N/A Local Transmission

1651 EXPENSE Base Y 42449948 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5250012 DFM 7204-01 MP1.89-1.96 DFM 7204-01 MP 1.89-1.96 TEST T-1111 08/10/2015 2/19/2016 4/27/2016 5/19/2016 N N N 5,764           (103,479)           1,940,665             1,940,665   - N/A - N/A 024-Merced County

1652 EXPENSE Base Y 42449956 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5250033 L-300B MP 280.39-281.03 TEST L-300B MP 280.39-281.03 TEST 08/26/2015 1/25/2016 2/12/2016 3/3/2016 N N N 330              1,826                 1,236,422             1,241,422   - N/A - N/A 015-Kern County

1653 EXPENSE Base Y 42485806 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5250393 Test T-1036A 100% Disallowed L-118A MP 64.516-66.208 TEST T-1036A 09/29/2015 2/1/2016 3/22/2016 5/19/2016 N N N 36,043         (280,489)           3,910,332             3,914,332   - N/A - N/A 024-Merced County

1654 EXPENSE Base Y 42485807 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5250395 Test T-1011 100% Disallowed DFM-0834-01 MP 3.571-3.96 TEST T-1011 10/26/2015 2/24/2016 4/5/2016 5/12/2016 N N N 24,146         44,964               1,832,685             1,832,685   - N/A - N/A 043-Santa Clara County

1655 EXPENSE Base N 42485805 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5250396 Test T-1010 100% Disallowed DFM-0813-07 MP 0.0386-0.2428 TEST T-1010 09/29/2015 1/28/2020 2/27/2020 3/16/2020 N N N 375              4,227                 263,082                263,082      - N/A - N/A 043-Santa Clara County

1656 EXPENSE Base Y 42485826 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5250397 Test T-1017 100% Disallowed DFM-1615-01 MP 16.42-19.06 TEST T-1017 09/30/2015 2/29/2016 4/28/2016 6/2/2016 N N N 14,039         100,705             5,706,503             5,706,503   - N/A - N 050-Stanislaus County

1657 EXPENSE Base Y 42396883 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5250432 Los Medanos K-1 Annual Maint 2015/2016 LOS MEDANOS K-1 ANNUAL MAINT 2015/2016 05/28/2015 11/10/2015 2/29/2016 3/26/2016 N N N -               6,165                 575,694                575,694      - Y - N/A 007-Contra Costa County

1658 EXPENSE Base N 42327260 GJ Gas Transmission Mitigate Corr GJM Casings 5250457 D-061A DFM-1817-03 MP 3.16 Casing Remedi CASING REMEDIATION 1817-03 MP 3.16 07/01/2015 9/28/2015 - 10/16/2015 N N N -               357                    257,438                257,438      - N - N/A 044-Santa Cruz County

1659 EXPENSE Base Y 42328300 GJ Gas Transmission Mitigate Corr GJM Casings 5250462 D-218A DFM-0611-17 MP 0.02 Casing Remedi 0611-17_MP0.00-1.66 07/02/2015 11/12/2015 - 12/10/2015 N N N 810              1,703                 389,992                389,992      2009 N/A - N/A 034-Sacramento County

1660 EXPENSE Base N 42328178 GJ Gas Transmission Mitigate Corr GJM Casings 5250470 D-352A L-105B MP 4.703 Casing Remediatio LINE 105B MP 4.703 06/22/2015 8/18/2015 - 9/18/2015 N N N -               168                    399,774                399,774      - N/A - N/A 007-Contra Costa County

1661 EXPENSE Base Y 42329602 GJ Gas Transmission Mitigate Corr GJM Casings 5250474 D-233A L-153 MP 9.08 Casing Remediation LINE 153 MP 9.08 06/29/2015 7/28/2015 - 8/29/2015 N N N 6,353           (72,598)              485,924                485,924      - Y - N 001-Alameda County

1662 EXPENSE Base N 42329614 GJ Gas Transmission Mitigate Corr GJM Casings 5250490 D-297A DFM-1805-01 MP 2.66 Casing Remedi LINE 1805-01 MP 2.66 02/04/2015 1/9/2017 - 2/14/2017 N N N 706              676,040             643,084                655,584      - N - N/A 027-Monterey County

1663 EXPENSE Base Y 42329357 GJ Gas Transmission Mitigate Corr GJM Casings 5250492 D-313A L-301A MP 2.38 Casing Remediation LINE 301A 06/29/2015 9/19/2015 - 11/21/2015 N N N -               (47,820)              398,069                398,069      - N/A - N/A 035-San Benito County

1664 EXPENSE Base N 42370202 GJ Gas Transmission Mitigate Corr GJM Casings 5250494 D-327A DFM-1640-01 MP 0.01 Casing Remedi L-1640-01 MP 0.01 CASING REMEDIATION 04/21/2015 10/5/2015 - 11/11/2015 N N N (3)                 155                    319,875                319,875      - N - N/A 003-Amador County

1665 EXPENSE Base N 42352972 GJ Gas Transmission Mitigate Corr GJM Casings 5250497 D-348A DFM-1818-01 MP 8.13 Casing Remedi LINE 1818-01 MP 8.13 06/30/2015 6/13/2016 - 7/14/2016 N N N 15,332         16,329               520,017                528,017      - Y - N/A 044-Santa Cruz County

1666 EXPENSE Base N 42394879 GJ Gas Transmission Mitigate Corr GJD Test Stations 5250502 ETS Installation_Line 0837-01 MP 1.5 CASING ETS INSTALATION L-0115-01 07/07/2015 4/25/2016 - 4/29/2016 N N N 1,043           (643)                   274,532                274,532      - Y - N/A 001-Alameda County

1667 EXPENSE Base Y 42483704 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5250514 2016 118A MP 66.21-66.89 TEST T-1036B 2016 118A MP 66.21-66.89 TEST T-1036B 10/21/2015 2/19/2016 4/27/2016 5/19/2016 N N N 33,874         (2,410)                2,533,211             2,543,211   - N/A - N/A 024-Merced County

1668 EXPENSE Base N 42626199 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5250539 Station Auxiliary C&P Projects MCD IS - TCS INSPECT C1-C4 05/09/2016 9/8/2017 11/13/2017 1/31/2018 Y Y N 1,184,656   1,194,707          1,203,853             1,330,903   - N/A - N/A 039-San Joaquin County

1669 EXPENSE Base N 42983311 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5250539 Station Auxiliary C&P Projects TIONESTA AVON REPAIRS 2017 04/03/2017 4/17/2017 9/12/2017 9/12/2017 N N Y 243,868      373,101             373,101                373,101      - Y - N 025-Modoc County

1670 EXPENSE Base N 43005558 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5250539 Station Auxiliary C&P Projects MCD - MCS K2 OVERPRESSURE 04/28/2017 4/5/2018 - 5/15/2018 N N N 665,303      1,102,581          1,102,581             1,102,581   - N/A 2011 N 039-San Joaquin County

1671 EXPENSE Base Y 41345843 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5250540 Greenhouse Gas Reporting (AB32 CFR40) GREENHOUSE GAS REPORTING (AB32  CFR40) 07/27/2010 - - - N N N 161,195      312,697             1,927,683             2,807,683   - Y - N/A 099-Multiple Counties

1672 EXPENSE Base N 42667643 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5250541 Los Medanos K-1 Annual Maint 2016/2017 LOS MEDANOS K-1 ANNUAL MAINT 2016/2017 08/22/2016 11/30/2016 3/4/2017 3/4/2017 N N N 84,117         710,030             868,105                872,792      - N/A - N/A 039-San Joaquin County

1673 EXPENSE Base N 42592112 AH Maint Gas Storage Fac AH3 WELL - Other 5250547 Los Medanos Derate Wellpad Separators LOS MEDANOS WELL 18D LEAK REPAIR 12/08/2015 12/19/2015 - 12/19/2015 N N N 49                4,262                 254,484                254,484      - N/A - N/A 007-Contra Costa County

1674 EXPENSE Base Y 42113604 AH Maint Gas Storage Fac AH3 WELL - Other 5250548 Wells - Emergent Projects SYSTEMWIDE PIPELINE CONTROL SYSTEM SUPPO 04/26/2014 10/15/2015 12/31/2015 1/0/1900 N N N 1,350           1,870                 924,106                924,106      - N/A - N/A 099-Multiple Counties

1675 EXPENSE Base N 42541519 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5250801 DFM 0613-01 MP 3.88-5.29 TEST T-1026C DFM 0613-01 MP 3.88-5.29 TEST T-1026C 10/15/2015 7/29/2016 11/3/2016 11/23/2016 N N N 35,698         46,862               2,418,319             2,418,319   - N - N 034-Sacramento County

1676 EXPENSE Base N 42374740 GJ Gas Transmission Mitigate Corr GJE Close Interval Survey (CIS) 5250910 L-401 CIS Direct Examination 401 MP 195.02 CIS DIRECT EXAMINATION 04/28/2015 9/10/2015 - 11/14/2015 N N N -               (23,330)              283,394                283,394      - Y - N/A 011-Glenn County

1677 EXPENSE Base Y 42554046 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5250997 L-153 MP 3.51-3.576 TEST L-153 MP 3.51-3.576 TEST T-1119 10/27/2015 3/14/2016 4/14/2016 5/7/2016 N N N 9,722           18,407               1,877,768             1,880,768   - Y - N/A 001-Alameda County

1678 EXPENSE Base Y 42572308 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5251190 DREG4450 MP 0.00-0.09 TEST TS-020 DREG4450 MP 0.00-0.09 TEST TS-020 11/16/2015 2/1/2016 3/22/2016 5/19/2016 N N N 16,389         3,102                 598,764                598,764      - N/A - N 024-Merced County

1679 EXPENSE Base Y 42575992 JT GT Reliability & General Maint JTM Uprates 5251252 1603-01_Uprate_8inch_Distribution_Main 1603-01 UPRATE 8-INCH DISTRIBUTION MAIN 11/30/2015 4/7/2017 5/1/2017 5/18/2017 N N N 45,902         886,908             997,158                1,057,158   - N - N/A 039-San Joaquin County

1680 EXPENSE Base N 84000745 JT GT Reliability & General Maint JTD Pipeline Other 5251604 L-57C Operational Pigging MP 0.00-6.04 I-216 L-057C OP PIGGING MP 0.00-6.04 01/01/2016 1/12/2016 1/26/2016 2/3/2016 N N N -               (1,352)                453,501                453,501      - N - N/A 039-San Joaquin County

1681 EXPENSE Base N 84000761 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5251607 1217-01 MP 3.45-3.85 TEST 1217-01 MP 3.45-3.85 TEST T-1125 10/01/2015 10/5/2016 11/16/2016 12/15/2016 N N N (1,495)         58,328               1,065,480             1,075,121   - Y - N/A 010-Fresno County

1682 EXPENSE Base N 84000901 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5251815 301B MP 10.13-13.95 TEST 301B MP 7.92-13.39 TEST T-1144 01/21/2016 10/9/2017 11/16/2017 12/13/2017 Y N Y 1,162,990   1,329,285          1,453,488             1,556,134   - Y - N/A 027-Monterey County

1683 EXPENSE Base N 84001000 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5251918 L-109 MP 29.6-30.12 TEST L-109 MP 29.6-30.12 TEST T-1143 02/19/2016 7/24/2017 9/27/2017 10/20/2017 Y N Y 1,969,953   2,097,113          2,203,816             2,219,724   - Y - N/A 041-San Mateo County

1684 EXPENSE Base N 84001420 JT GT Reliability & General Maint JTM Uprates 5252553 Test T-1152 for Nees DFM 7203-01 Uprate TEST T-1152 FOR NEES DFM 7203-01 UPRATE 03/10/2016 1/4/2017 1/27/2017 2/16/2017 N N N (18,245)       932,348             1,898,710             1,909,666   - Y - N/A 010-Fresno County

1685 EXPENSE Base N 84001473 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5252639 103 MP 3.82-4.20 TEST 103 MP 3.82-4.20 TEST 03/29/2016 7/18/2017 8/14/2017 8/25/2017 Y N Y 1,185,126   1,397,265          1,440,305             1,508,967   - N/A - N 035-San Benito County

1686 EXPENSE Base N 42692084 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5252894 Lakes Valve Lot TCI Weld Assessment LAKES VALVE LOT TCI WELD ASSESSMENT 05/31/2016 11/21/2016 - 12/30/2016 N N N (7,266)         71,164               457,973                457,973      - Y - N/A 007-Contra Costa County
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1687 EXPENSE Base Y 42692083 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5252895 Brentwood Terminal TCI Weld Assessment BRENTWOOD TERMINAL TCI WELD ASSESSMENT 05/31/2016 10/26/2016 - 11/23/2016 N N N 196              (23,405)              280,518                280,518      - Y - N/A 007-Contra Costa County

1688 EXPENSE Base N 42708440 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5253098 Los Medanos Inspect Collection Header LOS MEDANOS INSPECT COLLECTION HEADER 07/22/2016 12/2/2016 - 2/24/2017 N N N 1,508           245,655             543,114                543,114      - N/A - N/A 007-Contra Costa County

1689 EXPENSE Base N 84001821 JT GT Reliability & General Maint JTD Pipeline Other 5253252 NT ILI L-215 Patterson MP 0.27-5.04 I-262 L-215 NT ILI (PATTERSON) MP 0.27-5 06/01/2016 6/25/2016 6/30/2016 6/30/2016 N N N 21,056         35,269               1,715,750             1,720,750   - Y - N/A 050-Stanislaus County

1690 EXPENSE Base N 42314545 GJ Gas Transmission Mitigate Corr GJC Cathodic Protection Expense 5253494 Systemwide RMU Replacement CP RECTIFIER MONITORING 01/13/2015 - - - N N N 79,344         121,660             421,792                421,792      - N - N/A 099-Multiple Counties

1691 EXPENSE Base N 84002000 JT GT Reliability & General Maint JTT Geo-Hazard Mitigations 5253533 I-264 L-132 MP 43.66-45.33 San Bruno I-264 L-132 MP 43.66-45.33 SAN BRUNO 06/10/2016 2/8/2017 2/26/2017 3/10/2017 N N N 92,884         1,611,891          2,837,530             2,842,530   - Y - N/A 041-San Mateo County

1692 EXPENSE Base N 42726507 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5253535 Well Assessment McDonald Island WS-3E MCDONALD ISLAND INCIDENT 6-16-2016 06/13/2016 - - - N N N 21,926         298,160             2,147,231             2,147,231   - N/A - N/A 039-San Joaquin County

1693 EXPENSE Base N 42743360 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5253535 Well Assessment McDonald Island WS-3E MCD IS WELL ASSESSMENT WS-3E (2016) 08/01/2016 11/10/2016 11/30/2016 12/6/2016 N N N 628              (93,136)              524,550                524,550      - N/A - N/A 039-San Joaquin County

1694 EXPENSE Base N 42743361 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5253536 Well Assessment McDonald Island TC-7N MCD IS WELL ASSESSMENT TC-7N (2016) 08/08/2016 12/1/2016 12/7/2016 12/9/2016 N N N (20,159)       (180,385)           401,523                401,523      - N/A - N/A 039-San Joaquin County

1695 EXPENSE Base N 42743362 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5253537 Well Assessment McDonald Island TC-10 MCD IS WELL ASSESSMENT TC-10  (2016) 08/11/2016 12/9/2016 12/19/2016 12/19/2016 N N N (20,159)       (26,285)              505,547                505,547      - N/A - N/A 039-San Joaquin County

1696 EXPENSE Base N 42743363 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5253538 Well Assessment McDonald Island TC-1AS MCD IS WELL ASSESSMENT TC-1AS (2016) 08/15/2016 10/31/2016 11/9/2016 12/5/2016 N N N -               (63,376)              448,685                448,685      - N/A - N/A 039-San Joaquin County

1697 EXPENSE Base N 42741550 AH Maint Gas Storage Fac AH3 WELL - Other 5253541 Emergency Response Planning WELLS - EMERGENCY RESPONSE PLANNING - - - - N N N (54,000)       (54,000)              541,300                541,300      - N/A - N/A 039-San Joaquin County

1698 EXPENSE Base N 84002080 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253595 300A MP 50.00-54.00 Strength Test L-300A MP 51-54 T-1222A 07/25/2016 3/1/2018 11/20/2018 4/2/2019 N N N 222,625      404,796             517,246                10,145,345 - Y - N/A 036-San Bernardino County

1699 EXPENSE Base N 84002081 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253596 300A MP 54.00-58.00 Strength Test L-300A MP 70-74 TEST T-1223A 07/25/2016 3/1/2018 11/28/2018 4/2/2019 N N N 188,570      387,147             499,184                10,689,396 - N - N/A 036-San Bernardino County

1700 EXPENSE Base N 84002082 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253597 300A MP 58.00-62.00 Strength Test L-300A MP 90-94 TEST T-1224A 07/25/2016 3/1/2018 1/14/2019 4/2/2019 N N N 198,913      371,691             446,672                10,697,662 - N - N/A 036-San Bernardino County

1701 EXPENSE Base N 84002083 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253598 300A MP 62.00-66.00 Strength Test L-300A MP 110-114 TEST T-1225A 07/25/2016 5/14/2018 1/14/2019 4/2/2019 N N N 206,040      386,376             463,517                10,714,480 - N - N 036-San Bernardino County

1702 EXPENSE Base N 84002084 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253599 300A MP 66.00-70.00 Strength Test L-300B MP 50.61-54 TEST T-1226A 01/05/2016 5/14/2018 12/12/2018 3/5/2019 N N N 158,024      322,207             396,331                10,992,319 - N - N 036-San Bernardino County

1703 EXPENSE Base N 84002085 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253600 300A MP 70.00-74.00 Strength Test L-300B MP 69.99-74 TEST T-1227A 01/05/2016 3/1/2018 12/12/2018 3/5/2019 N N N 158,528      289,778             346,688                10,465,422 - N - N/A 036-San Bernardino County

1704 EXPENSE Base N 84002086 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253601 300A MP 74.00-78.00 Strength Test L-300B MP 89.98-94 TEST T-1228A 01/05/2016 3/18/2018 12/12/2018 3/5/2019 N N N 162,837      332,262             468,714                10,308,490 - N - N/A 036-San Bernardino County

1705 EXPENSE Base N 84002087 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253602 300A MP 78.00-82.00 Strength Test L-300B MP 110-113.96 TEST T-1229A 01/05/2016 3/1/2018 12/12/2018 3/5/2019 N N N 162,342      311,307             400,018                10,436,298 - N/A - N/A 036-San Bernardino County

1706 EXPENSE Base N 84002088 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253603 300A MP 82.00-86.00 Strength Test L-300A MP 218.73-222.42 TEST T-1230A 07/25/2016 6/26/2017 10/6/2017 11/22/2017 N N Y 8,816,457   9,935,580          10,293,348           10,485,604 - N/A - N/A 036-San Bernardino County

1707 EXPENSE Base N 84002089 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253604 300A MP 86.00-90.00 Strength Test L-300A MP 203.04-207.23 TEST T-1231A 07/25/2016 6/26/2017 10/6/2017 11/22/2017 N N Y 3,493,545   4,115,332          4,473,216             4,721,927   - Y - N/A 036-San Bernardino County

1708 EXPENSE Base N 84002090 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253605 300A MP 90.00-94.00 Strength Test L-300B MP 226.75-229.07 TEST T-1232A 07/25/2016 2/21/2017 6/9/2017 7/28/2017 N N Y 943,662      4,492,006          4,873,321             4,924,335   - N/A - N/A 036-San Bernardino County

1709 EXPENSE Base N 84002091 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253606 300A MP 94.00-98.00 Strength Test L-300A MP 280.58-288.98 TEST T-1233 07/25/2016 5/8/2017 7/10/2017 9/14/2017 N N Y 2,899,906   5,370,339          5,490,612             5,590,375   - Y - N/A 036-San Bernardino County

1710 EXPENSE Base N 84002094 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253609 300A MP 106.00-110.00 Strength Test L-300A MP 304.34-312.66 TEST T-1236A 07/25/2016 5/8/2017 8/9/2017 9/11/2017 N N Y 1,585,457   2,432,651          2,497,242             2,578,949   - N/A - N/A 036-San Bernardino County

1711 EXPENSE Base N 84002096 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253610 300A MP 110.00-114.00 Strength Test L-300A MP 320.28-328.05 TEST T-1237A 07/25/2016 5/8/2017 8/9/2017 9/11/2017 N N Y 1,270,931   1,980,803          2,055,228             2,126,936   - N/A - N 036-San Bernardino County

1712 EXPENSE Base N 84002097 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253611 300A MP 114.00-118.00 Strength Test L-300A MP 339.93-343.95 TEST T-1238 07/25/2016 5/8/2017 8/9/2017 9/11/2017 N N Y 1,445,602   2,059,101          2,137,829             2,198,829   - N - N/A 036-San Bernardino County

1713 EXPENSE Base N 84002098 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253612 300A MP 118.00-122.00 Strength Test L-300A MP 345.26-353.57 TEST T-1239 07/25/2016 5/8/2017 8/9/2017 9/11/2017 N N Y 4,328,268   6,229,788          6,364,644             6,469,766   - N/A - N 036-San Bernardino County

1714 EXPENSE Base N 84002099 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253613 300A MP 122.00-126.00 Strength Test L-300B MP 299.08-307.77 TEST T-1240A 08/15/2016 5/18/2017 9/16/2017 1/17/2018 N Y N 3,036,166   4,200,489          4,336,018             4,436,140   - Y - N/A 036-San Bernardino County

1715 EXPENSE Base N 84002100 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253614 300A MP 126.00-130.00 Strength Test L-300B MP 327.88-335.6 TEST T-1241A 08/15/2016 5/18/2017 9/17/2017 1/17/2018 N Y N 1,544,743   2,117,302          2,230,320             2,308,734   - N/A - N 036-San Bernardino County

1716 EXPENSE Base N 84002101 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253615 300B MP 50.00-54.00 Strength Test L-167 MP 4.12-16.66 TEST T-1242 07/01/2016 4/2/2018 8/15/2018 9/14/2018 N N N 248,419      429,278             556,027                6,540,065   - N/A - N/A 036-San Bernardino County

1717 EXPENSE Base N 84002102 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253616 300B MP 54.00-58.00 Strength Test L-167 MP 16.66-29.09 T-1243 07/01/2016 4/2/2018 7/20/2018 9/14/2018 N N N 462,590      576,176             652,196                3,336,966   - N/A - N 036-San Bernardino County

1718 EXPENSE Base N 84002120 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253620 300B MP 70.00-74.00 Strength Test L-311 MP 0-26.17 TEST T-1247 07/01/2016 5/11/2018 8/23/2018 9/11/2018 N N N 148,786      228,755             285,167                12,399,927 - N/A - N/A 036-San Bernardino County

1719 EXPENSE Base N 42759626 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5253673 MCD IS Well Isolation MCD-9 (2016) MCD IS WELL ISOLATION MCD-9 (2016) 08/08/2016 - - - N N N -               (157,682)           415,835                415,835      - N/A - N/A 039-San Joaquin County

1720 EXPENSE Base N 84002200 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253814 L-300B MP 344.5-354.02 Strength Test L-300B MP 344.79-345.95 TEST T-1251A 08/01/2016 5/18/2017 9/17/2017 1/12/2018 N Y N 6,557,082   8,112,473          8,209,557             8,319,679   - N/A - N/A 010-Fresno County

1721 EXPENSE Base N 84002201 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253815 L-301A MP 4.4-11.52 Strength Test L-301A MP 5.26-11.23 TEST T-1199A 08/10/2016 7/6/2018 10/2/2018 10/16/2018 N N N 177,817      321,556             475,607                5,844,776   - N/A - N 035-San Benito County

1722 EXPENSE Base N 84002202 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253816 L-301A MP 11.52-22.51 Strength Test L-301A MP 13.39-16.26 TEST T-1199D 08/10/2016 7/6/2018 10/2/2018 10/16/2018 N N N 118,270      173,937             283,457                1,864,521   - N/A - N 035-San Benito County

1723 EXPENSE Base N 84002282 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253914 L-134A MP 0-11.82 Strength Test L-134A MP 0-7.34 TEST T-1255 08/01/2016 8/28/2017 10/9/2017 11/17/2017 Y N Y 1,407,010   1,623,374          1,725,355             1,857,375   - Y - N/A 020-Madera County

1724 EXPENSE Base N 84002287 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253919 L-021B MP 2.32-6.05 Strength Test L-021B MP 2.32-10.64 TEST T-1260 08/01/2016 5/22/2017 8/15/2017 9/22/2017 N N Y 1,718,304   2,553,142          2,632,700             2,657,992   - Y - N/A 028-Napa County

1725 EXPENSE Base N 84002288 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5253920 L-021B MP 6.05-10.83 Strength Test L-021B MP 14.8-18.21 TEST T-1261 08/01/2016 5/15/2017 6/20/2017 7/28/2017 N N Y 240,481      949,592             984,615                1,027,124   - Y - N/A 028-Napa County

1726 EXPENSE Base N 42810694 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5254113 MCD IS MCD-9 Assessment MCD IS WELL ASSESSMENT MCD-9 (2016) 10/04/2016 10/17/2016 10/26/2016 11/15/2016 N N N -               (45,595)              267,524                267,524      - N/A - N/A 039-San Joaquin County

1727 EXPENSE Base N 42790925 GJ Gas Transmission Mitigate Corr GJM Casings 5254114 D-224A MP 0.24 Casing Rem CC-045 D-224A MP 0.24 CASING REM CC-045 10/27/2016 1/19/2016 - 2/8/2016 N N N -               631                    411,884                411,884      - N/A - N/A 045-Shasta County

1728 EXPENSE Base Y 42806307 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5254314 Topock K6 & K9 Pressurizing Line Repairs TOPOCK K6 & K9 PRESSURIZING LINE REPAIRS 10/04/2016 11/1/2016 - 11/16/2016 N N N 235              12,931               326,730                326,730      - Y - N/A 036-San Bernardino County

1729 EXPENSE Base N 42661817 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5254325 Delevan CS 5 Year Electrical Maintenance DELEVAN CS SWITCHGEAR UPGRADE 03/29/2016 11/14/2016 11/22/2016 11/30/2016 N N N 9,954           209,329             490,977                490,977      - N/A - N/A 006-Colusa County

1730 EXPENSE Base N 42973632 JT GT Reliability & General Maint JTB Pipeline Repair 5254399 Pipe Sales L-182 CUSTOMER EE/SOLAR CONVERSION 01/20/2017 - - - N N N 1,752           469,572             469,572                469,572      - N - N/A 048-Solano County

1731 EXPENSE Base N 84003721 GJ Gas Transmission Mitigate Corr GJC Cathodic Protection Expense 5254401 2017 CTS Scouting CTS PROGRAM SCOUTING 04/11/2017 - - - N N N 989,990      1,065,835          1,065,835             1,065,835   - N/A - N/A 099-Multiple Counties

1732 EXPENSE Base N 84002641 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5254757 L-002 MP 43.47-48.79 TEST L-002 MP 43.47-48.79 TEST T-1287 10/03/2016 4/17/2017 5/30/2017 6/28/2017 N N N 43,235         2,044,832          2,047,606             2,073,242   - Y - N/A 010-Fresno County

1733 EXPENSE Base N 84002642 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5254758 L-210B MP 0.075-6.85 TEST L-210B MP 0.075-6.85 TEST T-1288 09/26/2016 3/26/2018 5/21/2018 6/1/2018 N N N 178,989      260,312             262,629                3,767,149   - N/A - N/A 048-Solano County

1734 EXPENSE Base N 84002644 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5254760 DFM 6605-01 MP 0.06-7.89 TEST DFM-6605-01 MP 0.06-7.89 TEST T-1290 10/03/2016 9/13/2017 10/11/2017 11/14/2017 Y N Y 1,931,677   2,052,894          2,054,263             2,117,217   - N - N/A 015-Kern County

1735 EXPENSE Base Y 42334733 JT GT Reliability & General Maint JTT Geo-Hazard Mitigations 5254972 Geohazard Mitigations RT-622 L-401_MP112.11_SINKHOLE_INVESTIGA 06/16/2015 8/1/2016 - 8/12/2016 N N N 96                2,296                 363,104                363,104      - Y - N/A 045-Shasta County

1736 EXPENSE Base N 42353140 JT GT Reliability & General Maint JTT Geo-Hazard Mitigations 5254972 Geohazard Mitigations R-577 L-114 MP-27.29 MITIGATE EROSION (R 03/26/2015 7/11/2016 - 7/15/2016 N N N 283              5,075                 267,223                267,223      - Y - N/A 001-Alameda County

1737 EXPENSE Base N 41759303 JT GT Reliability & General Maint JT2 Water and Levee Crossings 5255000 L-057A KINK IN PIPE AT INDIAN SLOUGH L-057A KINK IN PIPE AT INDIAN SLOUGH 10/24/2012 - - - N N N 1,536           1,536                 337,767                337,767      - N/A - N/A 007-Contra Costa County
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1738 EXPENSE Base N 84002929 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5255091 L-300A MP 305.61-309.63 TEST L-300A MP 328.07-332.48 TEST T-1237B 08/15/2016 5/8/2017 8/9/2017 9/11/2017 N N Y 1,055,234   1,425,528          1,426,308             1,493,015   - N/A - N 015-Kern County

1739 EXPENSE Base N 84002923 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5255124 L-300B MP 307.7-312.06 TEST L-300B MP 312.08-321.29 TEST T-1240C 08/15/2016 5/18/2017 9/16/2017 11/30/2017 N N Y 1,215,971   1,517,306          1,517,976             1,589,683   - N/A - N/A 015-Kern County

1740 EXPENSE Base N 84002840 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5255176 L-186 MP 0.0-10.1 TEST L-186 MP 0-8.94 TEST T-1297 11/01/2016 9/20/2017 10/23/2017 11/17/2017 Y N Y 811,136      926,730             930,220                1,090,197   - N/A - N 024-Merced County

1741 EXPENSE Base N 84002960 JT GT Reliability & General Maint JT4 Shallow and Exposed Pipe 5255452 RT-675 L-402 MP 34.97 Exposed Pipe R-675 L-402 MP 34.97 EXPOSED PIPE 02/11/2016 4/25/2019 - 9/23/2019 N N N 82,981         110,789             443,012                1,793,027   - N - N 045-Shasta County

1742 EXPENSE Base N 42935665 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5255780 McD Isl Well Assess RST Logging Program MCD ISL WELL ASSESS RST LOGGING PROGRAM 01/30/2017 - - - N N N 89,846         337,293             337,293                337,293      - N/A - N/A 007-Contra Costa County

1743 EXPENSE Base N 84003205 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5255788 C&P SECURITY JOBS 2017 C&P SECURITY JOBS 2017 01/27/2017 - - - N N N 131,857      469,316             469,316                12,853,796 - N/A 2015 N/A 099-Multiple Counties

1744 EXPENSE Base N 42946684 GJ Gas Transmission Mitigate Corr GJM Casings 5255992 L402 MP 25.92 CASING REMOVAL L402 MP 25.92 CASING REMOVAL 02/24/2017 10/10/2016 - 11/8/2016 N N N (10,068)       698,047             698,047                698,047      - N - N/A 045-Shasta County

1745 EXPENSE Base N 42948762 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5256053 Overpressure Elimination Effort 2017 OVERPRESSURE ELIMINATION EFFORT 2017 09/25/2017 - - - N N N 383,851      383,851             383,851                383,851      - N/A - N/A 099-Multiple Counties

1746 EXPENSE Base N 84003682 AH Maint Gas Storage Fac AH2 WELL - Reworks 5256407 MCDI Well Rework/Assessment WS-3E (2017) MCDI WELL REWORK/ASSESSMENT WS-3E (2017) 05/02/2017 - - - N N N 2,571,169   2,605,626          2,605,626             2,605,626   - N/A - N/A 039-San Joaquin County

1747 EXPENSE Base N 84003630 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5256412 L-300A MP 257.1-267.9 & 269.8-272.2 TEST L-300A MP 256.22-268.5 & 269.5-272.44 TE 03/27/2017 9/20/2017 12/19/2017 2/23/2018 Y Y N 2,634,737   2,740,281          2,740,281             3,582,468   - N/A - N 015-Kern County

1748 EXPENSE Base N 84003762 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5256613 Station Work Sacramento, North Valley STATION WORK SACRAMENTO, NORTH VALLEY (2 04/19/2017 6/29/2017 - 5/14/2018 N Y N 277,670      330,645             330,645                930,645      - N/A - N/A 034-Sacramento County

1749 EXPENSE Base N 84003780 JT GT Reliability & General Maint JTD Pipeline Other 5256616 L-300A MP 485.02 34"x0.344" MAOP VALIDAT R-580 L-300A MP 485.02 34X0.344 MAOP VAL 03/19/2015 9/5/2017 10/17/2017 11/17/2017 Y N Y 349,065      354,088             354,088                369,880      - Y - N/A 043-Santa Clara County

1750 EXPENSE Base N 43015963 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5256752 GPOM District/Division Support 2017 GPOM DISTRICT/DIVISION SUPPORT 05/12/2017 - - - N N N 433,581      570,068             570,068                1,470,068   - N/A - N/A 099-Multiple Counties

1751 EXPENSE Base N 9021122 AH Maint Gas Storage Fac AH# Not assigned 5256897 L-065 MP 0.0-1.0 Los Medanos NT ILI GAS=Correct FERC Acct Adj for 2017 - - - - N N N 1,749,332   1,749,332          1,749,332             1,749,332   - N/A - N/A 001-Alameda County

1752 EXPENSE Base N 84004001 AH Maint Gas Storage Fac AH1 WELL - Integrity Assessments 5256897 L-065 MP 0.0-1.0 Los Medanos NT ILI I-422 L-065 MP 0.0-1.0 LOS MEDANOS NT IL 05/19/2017 10/16/2017 11/12/2017 11/29/2017 Y N Y 1,227,654   1,233,741          1,233,741             1,287,798   - N/A - N/A 007-Contra Costa County

1753 EXPENSE Base N 84004140 GJ Gas Transmission Mitigate Corr GJE Close Interval Survey (CIS) 5256994 CIS L-400/401 CIS L-400/401 05/17/2017 8/7/2017 - 8/25/2017 Y N Y 661,098      661,856             661,856                661,856      - Y - N/A 099-Multiple Counties

1754 EXPENSE Base N 84004089 GJ Gas Transmission Mitigate Corr GJJ Low Read Investigations 5257026 CIS17-01 multiple locations CIS17-01 MULTIPLE LOCATIONS 01/03/2017 7/28/2017 - 10/19/2017 Y N Y 291,804      293,774             293,774                293,774      - N/A - N/A 099-Multiple Counties

1755 EXPENSE Base N 84004090 JT GT Reliability & General Maint JT4 Shallow and Exposed Pipe 5257027 300A MP 479.9 Coyote Creek Flood 300A MP 479.9 COYOTE CREEK FLOOD 03/14/2017 8/23/2017 - 9/12/2017 Y N Y 862,957      862,957             862,957                1,054,693   - N - N/A 043-Santa Clara County

1756 EXPENSE Base N 43066554 AH Maint Gas Storage Fac AH3 WELL - Other 5257432 MCD Island Subsurface Study MCD ISLAND SUBSURFACE STUDY 07/17/2017 - - - N N N 424,974      424,974             424,974                424,974      - - - N/A 039-San Joaquin County

1757 EXPENSE Base N 84004463 JT GT Reliability & General Maint JTB Pipeline Repair 5257439 131_41.32_sleeve_install L-131 MP 41.32 SLEEVE INSTALL 07/14/2017 - - - N N N 627,102      627,102             627,102                627,102      - N/A - N/A 001-Alameda County

1758 EXPENSE Base N 84004740 GJ Gas Transmission Mitigate Corr GJM Casings 5257795 CC-303 Expense CC-303 EXPENSE 09/25/2017 - - - N N N 467,245      467,245             467,245                467,245      - N/A - N/A 099-Multiple Counties

1759 EXPENSE Base N 84004721 JT GT Reliability & General Maint JTB Pipeline Repair 5257833 L-137C Leak Repairs L-137C LEAK REPAIRS 08/24/2017 8/28/2017 - 10/11/2017 Y N Y 814,021      814,021             814,021                814,021      - N/A - N/A 012-Humboldt County

1760 EXPENSE Base N 84004885 GJ Gas Transmission Mitigate Corr GJM Casings 5258061 CC-260 Expense CC-260 L-101 MP 35.48 CASING REMEDIATION 09/19/2017 11/21/2016 - 5/5/2017 N N N 664,242      664,242             664,242                664,242      - N/A - N/A 041-San Mateo County

1761 EXPENSE Base N 84005205 JT GT Reliability & General Maint JTB Pipeline Repair 5258879 L 1217-01 MP 3.07 Caltrans HSR EXP RWRK DFM1217-01 MP 3.07 CALTRANS HSR EXP RWRK 06/06/2017 - - - N N N 254,576      254,576             254,576                254,576      - N/A - N/A 010-Fresno County

1819 EXPENSE PSEP Y 41463579 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5019289 Strength Testing STRENGTH TEST-PROGRAM 02/14/2011 - - - N N N -               8,361                 42,255,178           42,255,178 - N/A - N/A Sys Wide Common

1820 EXPENSE PSEP N 42047911 KE GT PL Safety Enhance Plan-Exp KE4 Blocked Do Not Use: PSEP 5019292 SCADA work and Incremental O&M ONLINE SIMULATOR PILOT 12/18/2013 - - - N N N (5,513)         (11,268)              690,667                690,667      - N - N/A 099-Multiple Counties

1821 EXPENSE PSEP N 2036730 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5030973 2015 PSEP IIC Offset 2016 PSEP IIC Offset - - - - N N N (3,300)         (43,482)              2,550,713             2,550,713   - N/A - N Not assigned

1822 EXPENSE PSEP N 2036735 KE GT PL Safety Enhance Plan-Exp KE3 Blocked Do Not Use: PSEP 5030977 2015 PSEP IIC Offset 2016 PSEP IIC Offset - - - - N N N -               (273)                   2,847,666             2,847,666   - N/A - N Not assigned

1823 EXPENSE PSEP N 2036738 KE GT PL Safety Enhance Plan-Exp KEX PSEP Pipeline Other Expense 5030980 2015 PSEP Non-IIC offset 2016 PSEP Non-IIC offset - - - - N N N 1,681,583   3,305,584          6,188,663             6,188,663   - Y - N/A Not assigned

1824 EXPENSE PSEP Y 42484896 KE GT PL Safety Enhance Plan-Exp KEX PSEP Pipeline Other Expense 5033328 057A_9.48_Lakes_ValveLot_TIE-IN_RE-WORK R-663 L-057A MP9.48 LAKESVALVELOT REWORK 09/21/2015 10/6/2015 10/28/2015 11/20/2015 N N N -               1,506                 669,691                669,691      - Y - N/A 007-Contra Costa County

1825 EXPENSE PSEP N 2041729 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5035611 2016 PSEP New LOB Org Function 2016 PSEP New LOB Org Function - - - - N N N 6,143           46,630               409,176                409,176      - N/A - N/A Not assigned

1826 EXPENSE PSEP N 2041733 KE GT PL Safety Enhance Plan-Exp KEX PSEP Pipeline Other Expense 5035616 2016 PSEP New LOB Org Function 2016 PSEP New LOB Org Function - - - - N N N 393,575      843,066             1,588,432             1,588,432   - N/A - N/A Not assigned

1827 EXPENSE PSEP Y 41613028 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5235316 2012 HydroTesting General 2012 STRENGTH TEST - GENERAL 12/13/2011 - - - N N N 3,300           38,014               3,011,688             3,011,688   - N/A - N/A 099-Multiple Counties

1828 EXPENSE PSEP N 41599875 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5235329 DFM-0407-01 TEST 3.67MI MP 0.44-4.34 PH1 DFM-0407-01 TEST 3.89MI MP 0.44-4.34 PH1 04/02/2012 8/22/2014 11/2/2014 1/14/2015 N N N -               285                    3,371,780             3,371,780   - N - N/A 028-Napa County

1829 EXPENSE PSEP N 41617917 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5235347 DFM-2403-12 TEST 2.84MI MP 0.05-2.88 PH1 DFM-2403-12 TEST 2.84MI MP 0.05-2.88 PH1 04/05/2012 5/6/2013 7/21/2013 10/2/2013 N N N -               563                    3,538,630             3,538,630   - N/A - N Not assigned

1830 EXPENSE PSEP N 41756007 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5238677 L-187 TEST 5.72MI MP 41.08-42.64 PH1 L-187 TEST 5.72MI MP 41.08-42.64 PH1 10/15/2012 5/22/2013 8/9/2013 8/14/2013 N N N -               737                    3,217,787             3,217,787   - Y - N/A 027-Monterey County

1831 EXPENSE PSEP N 41756008 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5238678 L-187 TEST 4.39MI MP 46.63-50.67 PH1 L-187 TEST 4.39MI MP 46.63-50.67 PH1 10/15/2012 6/20/2013 8/17/2013 9/16/2013 N N N -               422                    1,220,958             1,220,958   - N - N 027-Monterey County

1832 EXPENSE PSEP Y 42042286 KE GT PL Safety Enhance Plan-Exp KEX PSEP Pipeline Other Expense 5238859 Engineering Condition Assessment-Non IIC R-382 L164 DRESSER COUPLING MITIGATION M 12/07/2013 3/30/2015 - 5/21/2015 N N N 685              2,541                 323,942                323,942      - Y - N/A 010-Fresno County

1833 EXPENSE PSEP N 41919090 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5241558 DFM-0621-01 TEST MP 0.02-0.70 PH1 DFM-0621-01 TEST 0.68MI MP 0.02-0.70 PH1 06/27/2013 4/30/2014 6/13/2014 7/14/2014 N N N 17                17                      1,455,284             1,455,284   - N/A - N/A 057-Yolo County

1834 EXPENSE PSEP Y 41918943 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5241594 L-131Z TEST 0.47MI MP 0.00-0.54 PH1 L-131Z TEST 0.62MI MP 0.00-0.54 PH1 12/03/2013 3/3/2014 5/6/2014 5/17/2014 N N N 2,826           3,131                 1,833,383             1,833,383   - N/A - N/A 034-Sacramento County

1835 EXPENSE PSEP N 41476300 KE GT PL Safety Enhance Plan-Exp KE3 Blocked Do Not Use: PSEP 5241638 L-101 MP 11.62-33.68 ILI & ANALYSIS PH1 I-061 L-101 MP11.62-33.68 ILI & ANL PH10 01/23/2014 9/9/2014 7/30/2015 2/15/2018 N Y N 773              773                    5,037,454             5,037,454   - N/A - N/A 043-Santa Clara County

1836 EXPENSE PSEP Y 41871410 KE GT PL Safety Enhance Plan-Exp KE3 Blocked Do Not Use: PSEP 5241644 L-300A MP 353.90-393.53 DIR EXAM & REPAI L-300A MP353.90-393.53 DIRECTEXAM&REPAIR 03/20/2013 2/17/2014 - 3/31/2014 N N N 101              2,667                 901,757                901,757      - N/A - N/A 016-Kings County

1837 EXPENSE PSEP Y 42072114 KE GT PL Safety Enhance Plan-Exp KE3 Blocked Do Not Use: PSEP 5241645 L-300B MP 353.85-393.75 DIR EXAM & REPAI L-300B MP 353.85-393.75 DIRECT EXAM & RE 02/07/2014 11/17/2014 - 2/9/2015 N N N 2,624           2,792                 646,784                646,784      - N/A - N 016-Kings County

1838 EXPENSE PSEP N 41482736 KE GT PL Safety Enhance Plan-Exp KE3 Blocked Do Not Use: PSEP 5244152 41482736-L300A MP 352.3-391.2 ILI&Analys L-300A MP 352.3-391.2 ILI & ANALYSIS 11/07/2012 4/3/2013 4/15/2013 4/15/2013 N N N -               273                    1,163,796             1,163,796   - N/A - N 016-Kings County

1839 EXPENSE PSEP Y 42223653 KE GT PL Safety Enhance Plan-Exp KE1 Blocked Do Not Use: PSEP 5245892 HydroTesting Const to Main Ord Review GT CONST. TO MAINTENANCE ORDER REVIEWS 11/05/2014 - - - N N N -               (4,900)                534,289                534,289      - N/A - N/A 099-Multiple Counties

1840 EXPENSE PSEP N 2037187 KE GT PL Safety Enhance Plan-Exp KEX PSEP Pipeline Other Expense 5248747 PSEP Expense PFL Costs PSEP Expense PFL Costs - - - - N N N 330,105      770,528             3,280,111             3,280,111   - N/A - N/A Not assigned

1841 EXPENSE Base N 42959087 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5028550 Compliance Corrosion: AC Backlog AC SPAN BUNDLE CTR VALLEY YOSEM FRESNO ( 03/28/2017 8/31/2017 - 7/27/2018 Y Y N 212,390      262,254             262,254                262,254      - N/A - N 010-Fresno County

1842 EXPENSE Base N 42959088 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5028550 Compliance Corrosion: AC Backlog AC SPAN BUNDLE N BAY SONOMA SAC_24 UNITS 03/20/2017 8/30/2017 - 9/18/2018 Y Y N 590,440      663,327             663,327                663,327      - N/A - N/A 034-Sacramento County

1843 EXPENSE Base N 42959089 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5028550 Compliance Corrosion: AC Backlog AC SPAN BUNDLE SAN JOSE PENINSULA (29 UN 03/08/2017 8/14/2017 - 7/6/2018 Y Y N 352,805      402,525             402,525                402,525      - N - N/A 043-Santa Clara County

1844 EXPENSE Base N 42959093 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5028550 Compliance Corrosion: AC Backlog AC SPAN BUNDLE CTR CST (42 SPANS) 03/20/2017 8/14/2017 - 6/27/2018 Y Y N 496,222      559,394             559,394                559,394      - N/A - N/A 027-Monterey County

1845 EXPENSE Base N 42099275 GJ Gas Transmission Mitigate Corr GJJ Low Read Investigations 5028551 Compliance Corrosion: Low Reads Backlog LOW READ REMEDIATION (BACKLOG) 03/24/2014 1/0/1900 - 1/0/1900 N N N 100,375      872,228             3,215,445             3,215,445   - N/A - N/A 099-Multiple Counties
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1846 EXPENSE Base N 42272449 GJ Gas Transmission Mitigate Corr GJJ Low Read Investigations 5028551 Compliance Corrosion: Low Reads Backlog L1816-15 - CP INTERFERENCE DIGS 11/13/2014 11/10/2015 - 11/25/2015 N N N -               263                    636,043                636,043      - N/A - N/A 044-Santa Cruz County

1847 EXPENSE Base N 2042346 JT CGT Balancing Accounts JTP Right-of-Way 5036529 IIC Overheads IIC Overheads - - - - N N N 1,381,424   3,550,108          8,549,771             8,549,771   - N/A - N/A Not assigned

1848 EXPENSE Base N 42099276 GJ Gas Transmission Mitigate Corr GJA Atmospheric Corrosion 5037814 2017 Resistive Coupling Investigat [Shr] AC FAULT INVESTIGATION - BACKLOG 12/12/2014 - - - N N N -               1,233                 1,408,501             1,408,501   - N/A - N/A 099-Multiple Counties

1849 EXPENSE Base N 42394290 GJ Gas Transmission Mitigate Corr GJJ Low Read Investigations 5037815 2017 Low Read Investigation [Shr] L-131 CORROSION INVESTIGATION DIGS 05/26/2015 8/3/2015 - 8/28/2015 N N N (3)                 (15,132)              474,746                474,746      - N/A - N/A 001-Alameda County

1850 EXPENSE Base N 2044187 JT GT Reliability & General Maint JTU Station Strength Test Exp M&C 5038291 ECA 1 (Unrecoverable) 2016-forward ECA 1 (Unrecoverable) - - - - N N N 1,131,197   2,152,001          4,489,016             4,489,016   - N/A - N/A 099-Multiple Counties

1851 EXPENSE Base N 2044188 JT GT Reliability & General Maint JTU Station Strength Test Exp M&C 5038516 ECA 2 (Unrecoverable) 2016-forward ECA 2 (Unrecoverable) - - - - N N N 841,230      1,305,684          2,099,460             2,099,460   - N/A - N/A 099-Multiple Counties

1852 EXPENSE Base N 2044807 GJ Gas Transmission Mitigate Corr GJM Casings 5041271 Casings (Unrecoverable) - ECDA 2016 Casings (Unrecoverable) - ECDA 2016 - - - - N N N 1,102,957   1,102,957          1,183,752             1,183,752   - N/A - N/A 099-Multiple Counties

1853 EXPENSE Base N 2044826 GJ Gas Transmission Mitigate Corr GJM Casings 5041316 Casings (Unrecoverable) E. Debit - 2016 Casings (Unrecoverable) Expense - 2016 - - - - N N N 545,950      545,950             1,406,097             1,406,097   - N/A - N/A 099-Multiple Counties

1854 EXPENSE Base N 41689245 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042470 Exposed Asset Rehab [Non-Span] [Shr] MILPITAS TERMINAL RECOATING 05/17/2012 10/28/2014 - 8/2/2016 N N N (3,400)         42                      1,620,593             1,620,593   - N/A - N/A 043-Santa Clara County

1855 EXPENSE Base N 42488622 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042470 Exposed Asset Rehab [Non-Span] [Shr] C-737A 2015 STATION RCT HINKLEY DIS IID 10/02/2015 - - - N N N -               4,223                 302,761                302,761      - N/A - N/A 036-San Bernardino County

1856 EXPENSE Base N 41984467 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-300A MP 463.12 SPAN SUPPORT CORROSION 11/01/2013 6/10/2014 - 6/30/2014 N N N 35                176                    296,881                296,881      - N/A - N/A 043-Santa Clara County

1857 EXPENSE Base N 42091845 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 241.35 SPAN REPAIR & RECOAT 03/13/2014 12/18/2014 - 2/21/2015 N N N 6,342           8,382                 521,496                521,496      - N/A - N/A 015-Kern County

1858 EXPENSE Base N 42132826 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] 300A MP 435.04 REPLACE SUPPORT & RECOAT 06/02/2014 1/21/2015 - 5/1/2015 N N N -               (1,826)                416,463                416,463      - N/A - N/A 035-San Benito County

1859 EXPENSE Base N 42132828 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-002 MP 70.30 RECOAT SPAN 559,, 06/27/2014 10/7/2015 - 4/21/2016 N N N 6,314           21,858               618,176                618,176      - N/A - N/A 024-Merced County

1860 EXPENSE Base N 42133137 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP241.66 RECOAT/REPAINT SPAN 06/20/2014 12/18/2014 - 2/16/2015 N N N 3,240           6,225                 479,447                479,447      - N/A - N/A 015-Kern County

1861 EXPENSE Base N 42134008 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP470.9 RECOAT/REPAINT/REPAIR SPAN 06/25/2014 12/8/2014 - 3/28/2015 N N N -               (1,826)                307,355                307,355      - N/A - N/A 043-Santa Clara County

1862 EXPENSE Base N 42134009 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP425.39 RECOAT/REPAINT SPAN 06/25/2014 11/14/2014 - 5/5/2015 N N N 1,104           284                    460,049                460,049      - N/A - N/A 035-San Benito County

1863 EXPENSE Base N 42134251 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-300A MP438.94 RECOAT/REPAINT SPAN 314 06/05/2014 2/5/2015 - 5/12/2015 N N N -               (1,687)                460,633                460,633      - N/A - N/A 035-San Benito County

1864 EXPENSE Base N 42134252 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP431.18 RECOAT/REPAINT SPAN 06/05/2014 11/14/2014 - 3/23/2015 N N N -               3,051                 499,606                499,606      - N/A - N/A 035-San Benito County

1865 EXPENSE Base N 42134254 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP432.15 RECOAT/REPAINT/REPAIRSPAN 06/19/2014 11/15/2014 - 3/20/2015 N N N -               5,135                 494,337                494,337      - N/A - N/A 035-San Benito County

1866 EXPENSE Base N 42135067 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] 300B MP241.96 RECOAT/REPAINT SPAN 06/07/2014 1/13/2015 - 2/23/2015 N N N -               (130)                   509,119                509,119      - N/A - N/A 016-Kings County

1867 EXPENSE Base N 42135732 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP436.02 RECOAT/REPAINT SPAN 06/09/2014 11/25/2014 - 3/20/2015 N N N 1,378           5,230                 442,589                442,589      - N/A - N/A 035-San Benito County

1868 EXPENSE Base N 42135733 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP438.42 RECOAT/REPAINT SPAN 06/09/2014 12/1/2014 - 3/28/2015 N N N -               (495)                   435,472                435,472      - N/A - N/A 035-San Benito County

1869 EXPENSE Base N 42137822 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP400.12 RECOAT/REPAINT SPAN 06/11/2014 2/6/2015 - 4/6/2015 N N N -               (131)                   496,204                496,204      - N/A - N/A 010-Fresno County

1870 EXPENSE Base N 42137825 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP227.07 Recoat/Repaint Span 06/11/2014 12/3/2014 - 2/13/2015 N N N 1,572           5,059                 606,225                606,225      - N/A - N/A 015-Kern County

1871 EXPENSE Base N 42137826 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP227.92 RECOAT/REPAINT SPAN 06/11/2014 12/3/2014 - 1/16/2015 N N N -               (130)                   380,306                380,306      - N/A - N/A 015-Kern County

1872 EXPENSE Base N 42137827 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] C-301 L300A MP396.25 RECOAT/REPAINT SPAN 06/11/2014 2/12/2015 - 3/28/2015 N N N -               (130)                   439,634                439,634      - N/A - N/A 010-Fresno County

1873 EXPENSE Base N 42137829 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L400 MP247.55 RECOAT/REPAINT/REPAIR SPAN 06/11/2014 5/11/2015 - 7/15/2015 N N N -               3,333                 548,397                548,397      - N/A - N/A 057-Yolo County

1874 EXPENSE Base N 42138375 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP471.11 RECOAT/REPAINT SPAN 06/12/2014 12/8/2014 - 3/28/2015 N N N -               10,312               444,541                444,541      - N/A - N/A 043-Santa Clara County

1875 EXPENSE Base N 42138495 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP425.55 RECOAT/REPAINT SPAN 81 06/12/2014 11/22/2014 - 5/1/2015 N N N 70                4,213                 537,057                537,057      - N/A - N/A 035-San Benito County

1876 EXPENSE Base N 42138633 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-300B MP426.8 RECOAT/REPAINT SPAN 134 07/21/2014 2/11/2015 - 5/5/2015 N N N -               6,657                 466,748                466,748      - N/A - N/A 043-Santa Clara County

1877 EXPENSE Base N 42138638 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP427.24 RECOAT/REPAINT SPAN 06/20/2014 2/11/2015 - 4/30/2015 N N N -               5,209                 447,105                447,105      - N/A - N/A 035-San Benito County

1878 EXPENSE Base N 42144678 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L002 MP137.33 RECOAT/REPAINT/REPAIR SPAN 06/25/2014 8/7/2015 - 11/12/2015 N N N 1,640           3,476                 688,701                688,701      - N/A - N/A 039-San Joaquin County

1879 EXPENSE Base N 42145101 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L002 MP146.9 RECOAT/REPAINT/REPAIR SPAN 06/26/2014 8/5/2015 - 11/13/2015 N N N -               518                    626,909                626,909      - N/A - N/A 039-San Joaquin County

1880 EXPENSE Base N 42146292 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP467.04 RECOAT/REPAINT SPAN 07/02/2014 1/12/2015 - 3/28/2015 N N N -               447                    362,123                362,123      - N/A - N/A 043-Santa Clara County

1881 EXPENSE Base N 42146294 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP422.33 RECOAT/REPAINT SPAN 07/21/2014 12/8/2014 - 4/11/2015 N N N -               1,211                 301,977                301,977      - N/A - N/A 043-Santa Clara County

1882 EXPENSE Base N 42146296 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP440.43 RECOAT/REPAINT SPAN 07/01/2014 12/31/2014 - 4/14/2015 N N N -               240                    447,517                447,517      - N/A - N/A 043-Santa Clara County

1883 EXPENSE Base N 42146297 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP431.80 RECOAT/REPAINT SPAN 07/28/2014 12/31/2014 - 4/13/2015 N N N 5,770           5,770                 290,885                290,885      - N/A - N/A 043-Santa Clara County

1884 EXPENSE Base N 42146299 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] GT L191 MP6.1 RECOAT/REPAINT SPAN 07/10/2014 12/16/2014 - 1/13/2015 N N N -               2,871                 262,730                262,730      - N/A - N/A 007-Contra Costa County

1885 EXPENSE Base N 42194431 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] C-441 L300A MP 36.43-36.44 REPAINT SPAN 10/22/2014 11/9/2015 - 2/23/2016 N N N 782              1,817                 373,220                373,220      - N/A - N/A 036-San Bernardino County

1886 EXPENSE Base N 42194432 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] C-442 L300A MP 36.4-36.41 REPAINT SPAN 10/22/2014 11/9/2015 - 2/23/2016 N N N 4,980           7,521                 370,575                370,575      - N/A - N/A 036-San Bernardino County

1887 EXPENSE Base N 42194433 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] C-443 L300A MP 36.36-36.38 REPAINT SPAN 10/22/2014 11/9/2015 - 2/23/2016 N N N 844              7,085                 364,482                364,482      - N/A - N/A 036-San Bernardino County

1888 EXPENSE Base N 42194434 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] C-444 L300A MP 22.13-22.14 REPAINT SPAN 10/22/2014 11/3/2015 - 12/23/2015 N N N 943              1,688                 354,213                354,213      - N/A - N/A 036-San Bernardino County

1889 EXPENSE Base N 42194435 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] C-445 L300A MP 21.84-21.85 REPAINT SPAN 10/22/2014 11/3/2015 - 12/23/2015 N N N 1,638           7,421                 374,609                374,609      - N/A - N/A 036-San Bernardino County

1890 EXPENSE Base N 42194481 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] C-412 L300A MP 396.48-396.5 REPAINT SPAN 09/23/2014 9/22/2015 - 12/14/2015 N N N 5,520           8,512                 425,547                425,547      - N/A - N/A 010-Fresno County

1891 EXPENSE Base N 42194482 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP 347.68 - 347.69 REPAINT SPAN 09/23/2014 6/18/2015 - 8/12/2015 N N N -               (1,528)                432,874                432,874      - N/A - N/A 016-Kings County

1892 EXPENSE Base N 42196826 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-300A MP430.69 REPAINT SPAN 82 10/16/2014 9/9/2015 - 11/7/2015 N N N -               1,892                 356,173                356,173      - N/A - N/A 035-San Benito County

1893 EXPENSE Base N 42196827 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-300A MP431.99 REPAINT SPAN 83 12/23/2014 9/8/2015 - 11/7/2015 N N N -               937                    403,499                403,499      - N/A - N/A 035-San Benito County

1894 EXPENSE Base N 42197405 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP1.52 TO 1.53 REPAINT SPAN 11/17/2014 10/6/2015 - 12/15/2015 N N N -               (1,701)                382,181                382,181      - N/A - N/A 036-San Bernardino County

1895 EXPENSE Base N 42197411 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP103.26 TO 103.27 REPAINT SPAN 12/02/2014 12/1/2015 - 2/23/2016 N N N -               7,699                 374,092                374,092      - N/A - N/A 036-San Bernardino County

1896 EXPENSE Base N 42197532 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP98.88 TO 98.89 REPAINT SPAN 01/20/2015 11/19/2015 - 1/20/2016 N N N -               (1,826)                351,018                351,018      - N/A - N/A 036-San Bernardino County
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1897 EXPENSE Base N 42197535 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 0.0 TO 0.13 REPAINT SPAN 11/17/2014 10/6/2015 - 12/15/2015 N N N -               1,767                 279,595                279,595      - N/A - N/A 036-San Bernardino County

1898 EXPENSE Base N 42197536 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 0.98 TO 0.99 REPAINT SPAN 11/17/2014 6/15/2015 - 8/11/2015 N N N -               (0)                       411,537                411,537      - N/A - N/A Local Transmission

1899 EXPENSE Base N 42197781 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP44.14 TO 44.14 REPAINT SPAN 12/02/2014 11/9/2015 - 2/23/2016 N N N -               (1,687)                350,161                350,161      - N/A - N/A 036-San Bernardino County

1900 EXPENSE Base N 42197784 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP74.38 TO 74.38 REPAINT SPAN 11/21/2014 1/21/2016 - 3/27/2016 N N N 69                10,096               318,539                318,539      - N/A - N/A 036-San Bernardino County

1901 EXPENSE Base N 42197787 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP8.27 TO 8.28 REPAINT SPAN 11/13/2014 10/20/2015 - 12/19/2015 N N N 31                (1,794)                315,682                315,682      - N/A - N/A 036-San Bernardino County

1902 EXPENSE Base N 42197805 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 19.96 TO 19.97 REPAINT SPAN 11/13/2014 10/27/2015 - 12/23/2015 N N N 12,663         16,144               375,883                375,883      - N/A - N/A 036-San Bernardino County

1903 EXPENSE Base N 42197807 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 2.79 TO 2.8 REPAINT SPAN 11/13/2014 10/6/2015 - 12/15/2015 N N N -               2,225                 331,558                331,558      - N/A - N/A 036-San Bernardino County

1904 EXPENSE Base N 42197810 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 20.05 TO 20.06 REPAINT SPAN 11/13/2014 10/27/2015 - 12/23/2015 N N N -               3,113                 311,056                311,056      - N/A - N/A 036-San Bernardino County

1905 EXPENSE Base N 42197811 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 3.01 TO 3.02 REPAINT SPAN 11/18/2014 10/20/2015 - 12/19/2015 N N N -               3,682                 260,858                260,858      - N/A - N/A Line 300

1906 EXPENSE Base N 42197813 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 3.83 TO 3.85 REPAINT SPAN 03/03/2015 12/7/2015 - 3/29/2016 N N N -               2,740                 308,993                308,993      - N/A - N/A Local Transmission

1907 EXPENSE Base N 42197814 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 4.90 TO 4.91 REPAINT SPAN 11/18/2014 10/20/2015 - 12/19/2015 N N N -               3,558                 303,057                303,057      - N/A - N/A Not assigned

1908 EXPENSE Base N 42197818 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 60.23 TO 60.24 REPAINT SPAN 12/05/2014 1/14/2016 - 3/11/2016 N N N 468              7,131                 350,229                350,229      - N/A - N/A Not assigned

1909 EXPENSE Base N 42197819 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 73.67 TO 73.67 REPAINT SPAN 12/08/2014 1/21/2016 - 3/3/2016 N N N 468              6,396                 291,397                291,397      - N/A - N/A Not assigned

1910 EXPENSE Base N 42197909 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L304 MP 4.82 TO 4.83 REPAINT SPAN 10/24/2014 12/3/2015 - 2/22/2016 N N N 83                607                    497,059                497,059      - N/A - N/A Local Transmission

1911 EXPENSE Base N 42198148 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-300A MP345.95 RECOAT/REPAINT SPAN 430 10/15/2014 6/10/2015 - 7/27/2015 N N N -               683                    357,403                357,403      - N/A - N/A Not assigned

1912 EXPENSE Base N 42198176 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-300A MP346.38 RECOAT/REPAINT SPAN 278 10/15/2014 7/1/2015 - 8/7/2015 N N N -               687                    384,366                384,366      - N/A - N/A 016-Kings County

1913 EXPENSE Base N 42198179 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-300A MP 350.94 RECOAT/REPAINT SPAN 71 10/03/2014 8/28/2015 - 10/13/2015 N N N -               (1,687)                447,709                447,709      - N/A - N/A 016-Kings County

1914 EXPENSE Base N 42198779 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP430.72 TO 430.73 REPAINT SPAN 09/29/2014 9/16/2015 - 11/8/2015 N N N -               2,833                 406,864                406,864      - N/A - N/A 035-San Benito County

1915 EXPENSE Base N 42198880 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L-300B MP430.97 REPAINT SPAN 29 01/07/2015 9/12/2015 - 11/5/2015 N N N -               4,421                 445,772                445,772      - N/A - N/A 035-San Benito County

1916 EXPENSE Base N 42199477 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] C-490 L300A MP400.61-400.63 REPAINT SPAN 11/03/2014 9/28/2015 - 12/14/2015 N N N -               (1,826)                409,016                409,016      - N/A - N/A 016-Kings County

1917 EXPENSE Base N 42199780 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300A MP425.21 TO 425.22 REPAINT SPAN 10/16/2014 8/24/2015 - 11/16/2015 N N N -               3,379                 364,567                364,567      - N/A - N/A 035-San Benito County

1918 EXPENSE Base N 42199816 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP243.28 TO 243.29 REPAINT SPAN 09/30/2014 3/1/2016 - 3/23/2016 N N N 2,066           3,449                 250,750                250,750      - N/A - N/A 015-Kern County

1919 EXPENSE Base N 42199817 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] C-495 L300B MP401.90-401.91 REPAINT SPAN 09/30/2014 11/16/2015 - 2/10/2016 N N N 2,175           5,836                 344,875                344,875      - N/A - N/A 010-Fresno County

1920 EXPENSE Base N 42200047 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] L300B MP 59.82 TO MP 59.83 REPAINT SPAN 12/04/2014 1/8/2016 - 3/11/2016 N N N -               5,567                 339,164                339,164      - N/A - N/A 036-San Bernardino County

1921 EXPENSE Base N 42275675 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042489 Atmos Corr Span Rehabilitation [Shr] GT L-002 MP 133.73 RECOAT 11/05/2014 12/8/2014 - 5/1/2015 N N N -               (1,091)                533,823                533,823      - N/A - N/A 039-San Joaquin County

1922 EXPENSE Base N 42157413 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042491 Atmos Corr Span Repair [Shr] RECOAT MLV L-300B MP 71.95 07/21/2014 8/15/2014 - 10/18/2014 N N N -               252                    414,618                414,618      - N/A - N/A 036-San Bernardino County

1923 EXPENSE Base N 42197404 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042491 Atmos Corr Span Repair [Shr] L300A MP1.41 TO 1.42 REPAINT SPAN 11/17/2014 10/6/2015 - 12/15/2015 N N N 31                (1,656)                344,859                344,859      - N/A - N/A 036-San Bernardino County

1924 EXPENSE Base N 42197417 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042491 Atmos Corr Span Repair [Shr] L300A MP4.33 TO 4.34 REPAINT SPAN 11/10/2014 10/20/2015 - 12/19/2015 N N N 31                (1,656)                326,005                326,005      - N/A - N/A 036-San Bernardino County

1925 EXPENSE Base N 42197533 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042491 Atmos Corr Span Repair [Shr] L300A MP98.94 TO 98.95 REPAINT SPAN 11/12/2014 11/19/2015 - 1/20/2016 N N N -               2,984                 304,626                304,626      - N/A - N/A 036-San Bernardino County

1926 EXPENSE Base N 42199656 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042491 Atmos Corr Span Repair [Shr] L300B MP227.47 TO 227.48 REPAINT SPAN 09/30/2014 1/5/2016 - 2/11/2016 N N N 828              7,975                 465,058                465,058      - N/A - N/A 015-Kern County

1927 EXPENSE Base N 42099273 GJ Gas Transmission Mitigate Corr GJB Atmospheric Corrosion 5042492 Atmos Corrosion Investigation [Shr] ATM. CORROSION INVESTIGATION 03/28/2014 - - - N N N 38,822         78,598               3,227,706             3,227,706   - N/A - N/A 099-Multiple Counties

1928 EXPENSE Base N 2046086 LU GTS Manage Critical Documts-BA LU1 Critical Documents - Expense 5043491 Critical Docs (Unrecoverable) 2015 Critical Docs Office/Admin (Unrec) 2015 - - - - N N N 1,788,466   1,788,466          1,788,466             1,788,466   - N/A - N/A 099-Multiple Counties

1929 EXPENSE Base N 2046087 LU GTS Manage Critical Documts-BA LU1 Critical Documents - Expense 5043492 Critical Docs (Unrecoverable) 2016 Critical Docs Office/Admin (Unrec) 2016 - - - - N N N 4,467,288   4,467,288          4,467,288             4,467,288   - N/A - N/A 099-Multiple Counties

1930 EXPENSE Base Y 8120196 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA Continual Evaluation - - - - N N N 133,696      231,952             1,574,802             1,574,802   - N/A - N 099-Multiple Counties

1931 EXPENSE Base Y 8151550 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA INTEGRITY MGMT TEAM COSTS (HPA) - - - - N N N 1,338,592   1,805,363          9,995,989             9,995,989   - Y - N/A 099-Multiple Counties

1932 EXPENSE Base Y 8154538 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA TIMP Procedure Updates - - - - N N N 68,296         141,980             1,162,498             1,162,498   - N/A - N/A 099-Multiple Counties

1933 EXPENSE Base N 8158041 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA Fitness for Service Eval - - - - N N N 50,667         96,757               383,655                383,655      - N/A - N/A 038-San Francisco County

1934 EXPENSE Base Y 8158042 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA Update Assessment Plan - - - - N N N 693,873      1,266,847          2,807,954             2,807,954   - N/A - N/A 038-San Francisco County

1935 EXPENSE Base N 8162255 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA IM Software and GTGIS Support - - - - N N N 201,945      271,769             715,264                715,264      - N/A - N/A 099-Multiple Counties

1936 EXPENSE Base Y 8162778 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA HCA Analysis - - - - N N N 337,268      859,858             3,142,325             3,142,325   - N/A - N/A 099-Multiple Counties

1937 EXPENSE Base N 8170200 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA Risk Management Program Support - - - - N N N 623,486      1,510,797          2,793,866             2,793,866   - N/A - N/A 038-San Francisco County

1938 EXPENSE Base N 41644849 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA CSLC LEASE C - BASE ASSMNT 2014 12/02/2013 - - - N N N -               (24,388)              259,650                259,650      - N/A - N/A 099-Multiple Counties

1939 EXPENSE Base Y 41644850 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA CSLC LEASE D - BASE ASSMNT  2014 01/21/2014 - - - N N N -               324                    294,658                294,658      - N/A - N/A 099-Multiple Counties

1940 EXPENSE Base N 41646029 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA CSLC LEASE E - BASE ASSMNT  2015 02/14/2012 - - - N N N -               272                    452,372                452,372      - N/A - N/A 099-Multiple Counties

1941 EXPENSE Base Y 41847876 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA IM DATA VALIDATION & ANALYSIS 02/19/2013 - - - N N N 2,867           (29,716)              1,195,163             1,195,163   - N/A - N/A Not assigned

1942 EXPENSE Base Y 41880851 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA FRACTURE CONTROL 04/03/2013 - - - N N N 50,133         69,664               777,794                777,794      - Y - N/A Not assigned

1943 EXPENSE Base Y 41884970 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA ANNUAL GEOSCIENCE WORK FOR GAS T&D 04/17/2013 - - - N N N 210,916      384,792             1,110,158             1,110,158   - Y - N/A Not assigned

1944 EXPENSE Base Y 42316222 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA TIMP P&M MEASURES 01/14/2015 - - - N N N 62,117         451,580             1,171,458             1,171,458   - N/A - N/A 099-Multiple Counties

1945 EXPENSE Base N 42935661 HP CGT Balancing Accounts HPA TIMP - Other 5019013 HPA PROBABILISTIC RISK ASSESSMENT 02/28/2017 - - - N N N 298,041      436,167             436,167                436,167      - N - N/A 099-Multiple Counties

1946 EXPENSE Base N 41612937 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB L-21E MP 64.53-93.55 ILI RE-INSPECTION 09/04/2013 11/27/2013 3/10/2014 6/16/2014 N N N -               2,557                 1,317,125             1,317,125   - N - N/A Not assigned

1947 EXPENSE Base Y 41613111 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB L-21D MP 16.64-31.91 PIGGING & ANALYSIS 04/16/2014 2/17/2015 3/31/2015 9/3/2015 N N N 468              8,695                 927,136                927,136      - N/A - N Not assigned
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1948 EXPENSE Base Y 41616091 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB I-086 L-400 MP 82.33-142.61 PIGING & ANA 04/03/2014 7/15/2015 8/26/2015 10/15/2015 N N N -               831                    3,958,649             3,958,649   - Y - N/A Not assigned

1949 EXPENSE Base Y 41719579 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB L-316 MP (MULITPLE) ILI & ANALYSIS 07/23/2012 - - - N N N -               (846)                   754,734                754,734      - Y - N/A 039-San Joaquin County

1950 EXPENSE Base N 42189568 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB L-101 MP 33.97-44.61 CASED PIPE ILI 12/01/2014 - - - N N N 13,591         17,974               3,685,862             3,685,862   - N/A - N/A 041-San Mateo County

1951 EXPENSE Base Y 42189578 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB L-153 MP 17.80-17.81 CASED PIPE ILI 12/08/2014 2/17/2015 4/14/2015 8/14/2015 N N N 5,243           7,086                 614,191                614,191      - N/A - N/A 001-Alameda County

1952 EXPENSE Base N 42189681 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB L-0837-01 MP 0.00-1.50 CASED PIPE ILI 12/22/2014 3/3/2015 3/29/2015 2/15/2018 N Y N 2,320           2,320                 1,090,307             1,090,307   - N/A - N/A 043-Santa Clara County

1953 EXPENSE Base N 42196435 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB GT L-132 NON-TRADITIONAL ILI MP 41.76-41 09/17/2014 - - - N N N 1,784           1,784                 482,819                482,819      - N/A - N/A 041-San Mateo County

1954 EXPENSE Base N 42222318 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB I-097 IC14-148 NTILI 11/03/2014 11/10/2014 12/3/2014 2/4/2015 N N N 7,465           10,394               291,841                291,841      - Y - N/A 099-Multiple Counties

1955 EXPENSE Base N 42339529 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB L-181 MP 10.56 - 10.70 NON-TRADTL ILI 02/23/2015 3/30/2015 4/17/2015 5/19/2015 N N N -               2,927                 626,406                626,406      - N - N/A 027-Monterey County

1956 EXPENSE Base N 42354995 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB I-095A L-101 MP33.96-34.28 CASED ILI 03/23/2015 5/11/2015 6/3/2015 9/17/2015 N N N 5,152           5,152                 1,021,690             1,021,690   - N/A - N/A 041-San Mateo County

1957 EXPENSE Base N 42354996 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB I-095B L-101 MP 34.59-34.86 CASED ILI 03/23/2015 5/11/2015 6/5/2015 9/17/2015 N N N 5,152           5,152                 684,636                684,636      - N/A - N/A 041-San Mateo County

1958 EXPENSE Base Y 42372595 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB 057A-MD1 MP 0.616-0.91 NON-TRAD ILI 2015 04/22/2015 7/8/2015 8/22/2015 9/18/2015 N N N 4,369           5,810                 731,524                731,524      - Y - N/A Not assigned

1959 EXPENSE Base Y 42378422 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB L-107 NT 2015 ILI VARIOUS MPS 04/27/2015 6/16/2015 7/24/2015 9/14/2015 N N N 3,673           4,198                 1,862,622             1,862,622   - N/A - N 043-Santa Clara County

1960 EXPENSE Base Y 42487731 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB I-143 2015 NT ILI L-101 MP 42.15 - 42.45 10/01/2015 11/2/2015 12/2/2015 1/20/2016 N N N 13,638         14,697               1,032,801             1,032,801   - N/A - N/A 038-San Francisco County

1961 EXPENSE Base N 42654648 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB 12"X16" GEO & MFL TOOL DEV 05/02/2016 - - - N N N 311,061      35,271               917,506                917,506      - N/A - N/A 099-Multiple Counties

1962 EXPENSE Base Y 42654655 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB 24"X30" LOW PRESSURE GEO & MFL TOOL DEV 04/18/2016 - - - N N N -               (4,382)                338,815                338,815      - N/A - N/A 099-Multiple Counties

1963 EXPENSE Base N 42681288 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB RT-816 L-132 MP 8.2 MFL TOOL EXTRACTION 04/15/2016 4/21/2016 4/28/2016 6/13/2016 N N N 7,797           9,328                 1,062,370             1,062,370   - N/A - N/A 043-Santa Clara County

1964 EXPENSE Base N 42759635 HP CGT Balancing Accounts HPB Traditional ILI Runs 5019014 HPB RT-859 L-100 MP 141.14 ILI GEO TOOL EXTR 08/05/2016 8/15/2016 9/1/2016 9/26/2016 N N N (200,331)     (195,527)           1,522,249             1,522,249   - N - N 043-Santa Clara County

1965 EXPENSE Base N 8167937 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC ECDA Project Review - - - - N N N 182,452      470,619             1,147,620             1,147,620   - Y - N 099-Multiple Counties

1966 EXPENSE Base N 41822618 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC 2013 ECDA PROJECT-STATION DA 02/25/2013 10/16/2013 - 5/15/2014 N N N 954              954                    1,877,640             1,877,640   - N/A - N/A Not assigned

1967 EXPENSE Base N 42112043 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC15-107  ENG 06/23/2014 - - - N N N 184              184                    422,438                422,438      - N/A - N/A 001-Alameda County

1968 EXPENSE Base Y 42112223 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC15-101 ENG 06/02/2014 2/9/2015 - 8/15/2015 N N N 1,400           (9,151)                1,197,260             1,197,260   - N/A - N/A 043-Santa Clara County

1969 EXPENSE Base Y 42164496 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC15-109-3 ENG 08/05/2014 12/8/2014 - 5/30/2015 N N N 5,333           6,852                 484,709                484,709      - N - N/A Not assigned

1970 EXPENSE Base N 42164497 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC15-148 ENG 08/06/2014 - - - N N N 832              4,377                 286,962                286,962      2007, 2008 Y - N/A 099-Multiple Counties

1971 EXPENSE Base Y 42164499 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC15-153 ENG 08/06/2014 8/12/2015 - 11/15/2015 N N N 1,186           23,764               517,429                517,429      - N - N/A 099-Multiple Counties

1972 EXPENSE Base Y 42164679 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC15-301 ENG 08/06/2014 3/12/2015 - 11/22/2015 N N N -               424                    452,120                452,120      - Y - N/A 099-Multiple Counties

1973 EXPENSE Base Y 42164761 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC15-116 ENG 08/06/2014 6/15/2015 - 6/7/2016 N N N 16,734         23,625               459,009                459,009      - N/A - N/A 099-Multiple Counties

1974 EXPENSE Base N 42394876 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC17-121 ENG 01/27/2016 3/3/2017 - 4/12/2017 N N N 20,314         224,040             322,238                322,238      - Y - N/A Not assigned

1975 EXPENSE Base N 42395142 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC17-131 ENG 01/14/2016 8/5/2016 - 11/1/2016 N N N 14,682         62,663               327,239                327,239      - Y - N/A 007-Contra Costa County

1976 EXPENSE Base Y 42417513 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC17-0617-06 ENG 07/01/2015 10/31/2016 - 1/28/2017 N N N 11,814         245,050             736,885                736,885      - N - N/A 034-Sacramento County

1977 EXPENSE Base N 42417674 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC17-2408-05 ENG 01/21/2016 7/12/2016 - 11/2/2016 N N N 48,365         104,195             559,267                559,267      - N - N/A 001-Alameda County

1978 EXPENSE Base N 42418133 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC17-050A ENG 06/30/2015 1/20/2017 - 3/25/2017 N N N 29,523         215,959             317,705                317,705      - N/A - N/A 004-Butte County

1979 EXPENSE Base N 42453869 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC16-0405-1 ENG 08/19/2015 2/26/2016 - 3/21/2016 N N N 2,138           22,861               265,294                265,294      - Y - N/A 099-Multiple Counties

1980 EXPENSE Base N 42629228 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC17-021C - ENGR 03/04/2016 4/18/2017 - 8/8/2017 N N Y 1,058           610,980             762,354                762,354      - N - N/A 049-Sonoma County

1981 EXPENSE Base N 42723938 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC DA PROGRAM SUPPORT 09/27/2016 - - - N N N 380,542      888,781             1,637,823             1,637,823   - N/A - N/A 099-Multiple Counties

1982 EXPENSE Base N 42804998 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC17-124A (PARALLEL) ENGR 11/15/2016 4/24/2017 - 5/23/2017 N N N 49,270         332,890             346,648                346,648      - Y - N/A 031-Placer County

1983 EXPENSE Base N 42805760 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC16-119B (PARALLEL) ENGR 12/23/2016 7/15/2016 - 8/3/2016 N N N 717              4,781                 315,354                315,354      - N/A - N/A 034-Sacramento County

1984 EXPENSE Base N 42972690 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5019015 HPC EC18-0813 ENG 03/13/2017 11/8/2017 - 1/17/2018 Y Y N 289,993      347,905             347,905                347,905      - N/A - N/A 043-Santa Clara County

1985 EXPENSE Base N 8159656 HP CGT Balancing Accounts HPE Integrity Manage Leak Survey 5019017 HPE 2014 TRANS LEAK SURVEY-SCH-PLAN-REPORT - - - - N N N 408,929      408,929             1,364,501             1,364,501   - N/A - N/A 099-Multiple Counties

1986 EXPENSE Base N 41680257 HP CGT Balancing Accounts HPJ ICDA Indirect Inspections 5023827 HPJ L-101 MP0-44.61 2012-ICDA (PENINSULA) 04/28/2012 - - - N N N 6,289           7,511                 2,717,834             2,717,834   - N/A - N/A 043-Santa Clara County

1987 EXPENSE Base N 41680258 HP CGT Balancing Accounts HPJ ICDA Indirect Inspections 5023827 HPJ L-109 MP0-52.71 2012-ICDA (PENINSULA) 04/28/2012 - - - N N N 2,094           5,777                 2,745,335             2,745,335   - N/A - N/A 043-Santa Clara County

1988 EXPENSE Base N 41865228 HP CGT Balancing Accounts HPJ ICDA Indirect Inspections 5023827 HPJ L-21C IC ASSESSMENT 2013 (T-286-13) 04/04/2013 8/14/2013 10/6/2013 11/12/2013 N N N 1,305           1,305                 1,745,262             1,745,262   - N/A - N/A 049-Sonoma County

1989 EXPENSE Base N 41865238 HP CGT Balancing Accounts HPJ ICDA Indirect Inspections 5023827 HPJ L-123 MP 0.15-5.74 ICDA 2013 03/25/2013 - - - N N N -               1,738                 3,414,958             3,414,958   - Y - N/A 031-Placer County

1990 EXPENSE Base N 41865400 HP CGT Balancing Accounts HPJ ICDA Indirect Inspections 5023827 HPJ L-191-1 ICDA 2013 03/27/2013 - - - N N N -               2,801                 1,514,422             1,514,422   - N/A - N/A 007-Contra Costa County

1991 EXPENSE Base N 2033708 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI TIMP Dig PMO - ILI DE - - - - N N N (24)               (528)                   672,379                672,379      - Y - N/A 099-Multiple Counties

1992 EXPENSE Base N 41534743 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-1509-05 MP 0.00-6.47 DIRECT EXAM <(>&< 08/01/2012 - - - N N N -               6,623                 765,784                765,784      - N - N/A 051-Sutter County

1993 EXPENSE Base N 41661849 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-57B MP 0.00-16.46 DIRECT EXAM & REPAIR 12/04/2013 5/5/2014 - 5/17/2014 N N N -               842                    723,236                723,236      - N/A - N/A 039-San Joaquin County

1994 EXPENSE Base N 41661855 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-2 MP 122.18-158.00 DIRECT EXAM & REPAI 10/15/2013 3/25/2015 - 5/12/2015 N N N 529              723                    655,232                655,232      - N - N/A 039-San Joaquin County

1995 EXPENSE Base Y 41661856 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-153 MP 0.00-17.65 DIRECT EXAM & REPAIR 11/17/2014 3/29/2016 - 10/31/2016 N N N (76,880)       (145,072)           2,473,415             2,473,415   - Y - N/A 001-Alameda County

1996 EXPENSE Base N 41963737 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-210C MP 19.5-32.1 DIRECT EXAM & REPAIR 09/24/2013 5/6/2014 - 10/14/2015 N N N 2,184           3,084                 1,344,768             1,344,768   - Y - N/A 048-Solano County

1997 EXPENSE Base Y 42101322 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI IMMEDIATE DIGS FOR 2014 PIG RUNS 04/02/2014 8/19/2014 - 11/19/2014 N N N 967              (8,125)                4,997,791             4,997,791   - N/A - N 099-Multiple Counties

1998 EXPENSE Base Y 42101642 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-300A MP 393-450 DIRECT EXAM & REPAIR 04/02/2014 8/31/2015 - 9/15/2015 N N N 14,238         19,874               2,248,171             2,248,171   - N - N/A Not assigned
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1999 EXPENSE Base Y 42101652 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-300A MP 450-502 DIRECT EXAM & REPAIR 04/03/2014 5/16/2016 - 6/21/2016 N N N (152,937)     (148,064)           2,411,413             2,411,413   - N - N/A Not assigned

2000 EXPENSE Base Y 42101657 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-21E MP 64.53-93.55 DIRECT EXAM & REPAI 04/03/2014 6/10/2015 - 8/19/2015 N N N 13,982         20,464               2,486,319             2,486,319   - Y - N/A 049-Sonoma County

2001 EXPENSE Base Y 42101658 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-101 MP 0.00-11.62 DIRECT EXAM & REPAIR 04/03/2014 9/29/2015 - 4/24/2015 N N N -               1,578                 1,421,832             1,421,832   - Y - N/A 043-Santa Clara County

2002 EXPENSE Base Y 42278917 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-105B MP 0.00-11.81 DIRECT EXAM & REPAI 11/18/2014 8/18/2015 - 4/3/2017 N N N (22,930)       180,123             1,364,950             1,364,950   - N/A - N 007-Contra Costa County

2003 EXPENSE Base Y 42280022 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-114 MP 9.03-16.59 DIRECT EXAM & REPAIR 11/17/2014 10/6/2015 - 10/20/2015 N N N 293              (21,051)              440,656                440,656      - Y - N/A 007-Contra Costa County

2004 EXPENSE Base Y 42280023 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-131-30 MP 50.5-57.4 DIRECT EXAM & REP 11/21/2014 5/9/2017 - 6/2/2017 N N N 248,457      610,423             1,930,951             1,930,951   - Y - N/A Not assigned

2005 EXPENSE Base Y 42280025 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-132 MP 31.9-38.4 DIRECT EXAM & REPAIR 11/21/2014 11/16/2016 - 1/6/2017 N N N 318,811      626,987             2,664,584             2,664,584   - N/A - N/A 041-San Mateo County

2006 EXPENSE Base Y 42285318 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-57C MP 0.00-6.04 DIRECT EXAM & REPAIR 12/04/2014 8/8/2016 - 9/8/2016 N N N 183              24,071               496,124                496,124      - Y - N/A 039-San Joaquin County

2007 EXPENSE Base Y 42311405 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-101 MP 11.62-33.68 ILI & ANALYSIS DIGS 01/05/2015 1/21/2015 - 2/28/2015 N N N 595              8,177                 2,458,998             2,458,998   - N/A - N 043-Santa Clara County

2008 EXPENSE Base Y 42311407 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-101 MP 11.62-33.68 ILI & ANALYSIS SHOR 01/09/2015 2/27/2015 2/8/2015 4/9/2015 N N N 1,105           10,415               2,343,177             2,343,177   - N/A - N/A 043-Santa Clara County

2009 EXPENSE Base Y 42311411 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI 2015 ILI IMMEDIATE DIGS 01/09/2015 2/12/2015 - 3/3/2015 N N N 1,567           1,941                 400,298                400,298      - N/A - N/A 099-Multiple Counties

2010 EXPENSE Base Y 42344210 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-132 MP 44.98-45.32 DIRECT EXAM & REP 03/06/2015 10/6/2016 - 11/11/2016 N N N 5,484           12,350               581,967                581,967      - N - N/A 043-Santa Clara County

2011 EXPENSE Base Y 42361620 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-300A MP 299-352 DIRECT EXAM & REPAIR 04/02/2015 5/9/2016 - 6/29/2016 N N N 40,531         10,044               1,828,368             1,828,368   - N/A - N/A 015-Kern County

2012 EXPENSE Base Y 42369875 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-401 MP 82.34 - 149.19 DIRECT EXAM & RE 03/24/2015 11/17/2015 - 12/19/2015 N N N -               (62,868)              1,240,088             1,240,088   - Y - N/A 045-Shasta County

2013 EXPENSE Base Y 42379555 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-300B MP 299-355 ILI DE 2015 05/04/2015 10/8/2015 - 7/6/2016 N N N 7,992           5,806                 1,344,957             1,344,957   - N/A - N 099-Multiple Counties

2014 EXPENSE Base N 42409154 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI ID-57-1 - L-303 IMMEDIATE DIG 06/15/2015 5/8/2015 - 6/12/2015 N N N -               374                    295,728                295,728      - N/A - N/A 007-Contra Costa County

2015 EXPENSE Base Y 42417025 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-625 L21E MP 84.31 ILI CUT OUT 2015 06/29/2015 3/14/2016 4/14/2016 4/22/2016 N N N 27,347         31,105               493,902                493,902      - N/A - N/A 049-Sonoma County

2016 EXPENSE Base N 42426266 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-142N NT ILI DIRECT EXAM & REPAIR 07/20/2015 2/9/2016 - 3/9/2016 N N N 1,785           3,237                 528,187                528,187      - N - N/A 015-Kern County

2017 EXPENSE Base Y 42426270 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-627 L-300A 0MI MP 449.67 CLOCK SPRING 07/14/2015 8/29/2016 - 9/20/2016 N N N 2,424           (13,589)              654,254                654,254      - Y - N/A 035-San Benito County

2018 EXPENSE Base N 42466229 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-21D MP 18.64 - 31.81 DIRECT EXAM & REP 09/04/2015 4/3/2017 - 8/15/2017 N N Y 54,214         1,170,314          1,444,330             1,444,330   - N/A - N/A 049-Sonoma County

2019 EXPENSE Base N 42466230 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-659 L-300A MP 430.05 SLEEVE REPAIR 09/08/2015 7/5/2016 7/9/2016 7/22/2016 N N N -               210                    259,308                259,308      - N - N/A 035-San Benito County

2020 EXPENSE Base Y 42466821 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-101 MP 35.48 ILI IMMEDIATE DE 2015 09/08/2015 9/9/2015 - 2/1/2016 N N N (159)            4,281                 616,656                616,656      - Y - N/A 099-Multiple Counties

2021 EXPENSE Base N 42480592 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-303 MP 0.00 - 42.86 DIRECT EXAM & REPA 10/01/2015 8/9/2016 - 3/28/2017 N N N 15,879         132,012             433,440                433,440      - N/A - N/A 099-Multiple Counties

2022 EXPENSE Base Y 42487919 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-667 2015 L-132 MP 5.87 ILI REPLACEMEN 10/02/2015 11/16/2015 11/30/2015 12/9/2015 N N N 9,892           15,287               1,185,030             1,185,030   - N/A 2011 N 043-Santa Clara County

2023 EXPENSE Base Y 42489312 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-668 2015 L-300A MP 397.34 ILI PIPE RE 10/05/2015 12/7/2015 12/16/2015 12/31/2015 N N N -               3,987                 647,997                647,997      - N/A - N/A 010-Fresno County

2024 EXPENSE Base Y 42557589 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-2(S) MP 43.45 - 118.2 DIRECT EXAM & R 10/29/2015 10/17/2016 - 8/30/2016 N N N (58,963)       (81,863)              4,509,535             4,509,535   - N - N/A 010-Fresno County

2025 EXPENSE Base N 42559002 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-400 MP 82.33-142.61 ILI EMAT VAL DIGS 11/03/2015 1/11/2016 - 2/2/2016 N N N 8,810           36,453               2,023,279             2,023,279   - Y - N/A 045-Shasta County

2026 EXPENSE Base N 42567963 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-101 MP 44.24-44.61 NT ILI DE&R 11/04/2015 6/6/2016 - 10/21/2016 N N N (60,122)       1,298,639          3,305,493             3,305,493   - N/A - N 041-San Mateo County

2027 EXPENSE Base Y 42584632 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-704 132 MP 4.36 ILI OFFSET REPLACMENT 12/05/2015 12/5/2015 12/12/2015 1/22/2016 N N N 2,474           22,398               1,580,251             1,580,251   - N/A - N 043-Santa Clara County

2028 EXPENSE Base N 42596036 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-101N ILI MP 11.85 - 32.57 DE&R 01/08/2016 9/6/2016 - 12/23/2016 N N N (99,375)       726,107             1,752,001             1,752,001   - N - N/A 001-Alameda County

2029 EXPENSE Base N 42596039 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-107 MP 32.46 - 33.20 DE & REPAIR 01/13/2016 3/28/2017 - 4/20/2017 N N N 4,810           382,311             405,188                405,188      - N/A - N/A 001-Alameda County

2030 EXPENSE Base N 42608664 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-714 L-132 MP 1.0-3.52 IMM. ILI DE & R 01/11/2016 1/15/2016 1/23/2016 1/28/2016 N N N 27,115         44,560               4,994,654             4,994,654   - N/A - N 043-Santa Clara County

2031 EXPENSE Base N 42623416 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-400 ILI DE&R MP 82.33 TO 142.61 02/08/2016 6/6/2016 - 7/15/2016 N N N 755,088      929,097             2,974,348             2,974,348   - N/A - N/A 045-Shasta County

2032 EXPENSE Base N 42643004 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI 2016 ILI IMMEDIATE DFM-0617-06/-14 02/26/2016 3/2/2016 - 3/22/2016 N N N 3,319           8,883                 1,014,289             1,014,289   - N - N/A 034-Sacramento County

2033 EXPENSE Base Y 42648426 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-131 MP 24.88-50.57 ILI DE&R 03/08/2016 7/18/2016 - 8/12/2016 N N N -               1,452                 368,334                368,334      - N - N/A 007-Contra Costa County

2034 EXPENSE Base N 42654658 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-765 2016 ILI CUTOUT DFM-0617-14 MP 0. 03/09/2016 3/9/2016 3/18/2016 3/19/2016 N N N 1,660           7,280                 490,037                490,037      - N/A - N/A 034-Sacramento County

2035 EXPENSE Base N 42665263 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI 2016 ILI IMMEDIATES L-21D MP 29.89-30.00 03/28/2016 4/6/2016 - 4/29/2016 N N N (154)            3,644                 394,105                394,105      - N/A - N/A 049-Sonoma County

2036 EXPENSE Base N 42667142 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-771 2016 ILI CUTOUT L-153 MP 5.46 04/08/2016 10/11/2016 10/29/2016 11/18/2016 N N N 2,905           31,397               666,153                666,153      - N/A - N/A 001-Alameda County

2037 EXPENSE Base N 42668375 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI 2016 ILI IMMED L-153/153-2 MP 25.98/0.03 03/28/2016 3/31/2016 - 5/19/2016 N N N 22,171         17,196               1,730,554             1,730,554   - N/A - N/A 007-Contra Costa County

2038 EXPENSE Base N 42670630 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-114 MP 28.98 - 34.06 ILI DE&R 04/07/2016 9/7/2016 - 9/24/2016 N N N -               298                    463,982                463,982      - Y - N/A 001-Alameda County

2039 EXPENSE Base Y 42670638 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-138C MP 48.18 IMMEDIATE 06/08/2016 6/13/2016 - 8/5/2016 N N N 3,910           34,991               371,638                371,638      - N/A - N/A 010-Fresno County

2040 EXPENSE Base N 42671514 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-138 MP 43.43-49.43 ILI DE&R 10/26/2016 2/13/2017 - 2/23/2017 N N N (20,644)       766,468             786,085                786,085      - Y - N/A 010-Fresno County

2041 EXPENSE Base N 42671516 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-147 MP 0.03-3.57 ILI DE&R 06/09/2016 6/21/2016 - 5/23/2017 N N N 41,290         1,356,035          4,544,133             4,544,133   - N/A - N/A 041-San Mateo County

2042 EXPENSE Base N 42671541 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-132 MP 0-31.93 IMMEDIATE 06/21/2016 11/2/2016 12/1/2016 12/16/2016 N N N (50,316)       57,432               781,622                781,622      - N/A - N/A 041-San Mateo County

2043 EXPENSE Base N 42671544 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-108 MP 50.69-74.93 IMMEDIATE 12/08/2016 12/13/2016 - 12/20/2016 N N N 5,115           (79,909)              269,644                269,644      - N/A - N/A 034-Sacramento County

2044 EXPENSE Base N 42671545 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI DFM 1202-16 MP 4.38 IMMEDIATE 06/09/2016 6/13/2016 - 8/5/2016 N N N 3,209           42,819               415,532                415,532      - Y - N/A 010-Fresno County

2045 EXPENSE Base N 42671547 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-131 MP 24.88-50.57 IMMEDIATE 07/21/2016 11/16/2016 - 12/3/2016 N N N (2,620)         34,651               586,228                586,228      - Y - N/A 001-Alameda County

2046 EXPENSE Base N 42671550 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-300B MP 393.78-450.78 IMMEDIATE 09/12/2016 5/23/2017 - 1/30/2017 N N N 55,691         1,013,399          1,460,303             1,460,303   - N/A - N 010-Fresno County

2047 EXPENSE Base N 42671556 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-119B MP 0.02-10.16 IMMEDIATE 10/03/2016 11/3/2016 - 12/6/2016 N N N (37,054)       (192,105)           1,031,771             1,031,771   - N/A - N/A 034-Sacramento County

2048 EXPENSE Base N 42671604 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-300B MP 393.78-450.78 ILI DE&R 12/12/2016 7/5/2019 - 8/9/2019 N N N 50,566         378,668             381,297                381,297      - N/A - N/A 010-Fresno County

2049 EXPENSE Base Y 42671606 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI DFM 0126-01 MP 0-1.84 ILI DE&R 03/20/2017 8/17/2017 - 9/21/2017 Y N Y 300,228      335,667             335,667                335,667      - N/A - N/A 007-Contra Costa County
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2050 EXPENSE Base N 42671610 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-119B MP 0.02-10.16 ILI DE&R 03/01/2017 6/26/2017 - 10/28/2017 Y N Y 668,022      705,700             705,700                705,700      - Y - N/A 034-Sacramento County

2051 EXPENSE Base N 42702530 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-300B MP 332.77 CUTOUT ID-56-4 (D-388D) 05/23/2016 6/20/2016 6/24/2016 6/24/2016 N N N 96                466                    292,888                292,888      - N/A - N/A 016-Kings County

2052 EXPENSE Base N 42717220 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI DFM 1202-21 MP 0.03 IMMEDIATE 06/09/2016 6/13/2016 - 8/5/2016 N N N 3,415           7,356                 423,437                423,437      - N/A - N/A 010-Fresno County

2053 EXPENSE Base Y 42737620 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT- 846 L-21E MP92.56(SITE35)ILI CUT OUT 07/13/2016 8/1/2017 8/18/2017 8/24/2017 Y N Y 267,867      284,566             297,070                297,070      - N/A - N/A 023-Mendocino County

2054 EXPENSE Base N 42743732 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-848 2016 ILI CUTOUT L-153 MP 7.54 08/02/2016 10/24/2016 10/29/2016 11/18/2016 N N N 5,390           53,679               562,340                562,340      - N/A - N/A 001-Alameda County

2055 EXPENSE Base N 42778387 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI 2016 0617-06/0617-14 DE&R 08/31/2016 2/13/2017 - 3/13/2017 N N N (132,746)     414,295             513,841                513,841      - Y - N/A 034-Sacramento County

2056 EXPENSE Base Y 42796910 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-874 L-303 MP 4.32 SLEEVE REPAIR (ID-3 09/28/2016 3/21/2017 3/23/2017 3/23/2017 N N N 11,283         268,121             310,447                310,447      - N/A - N/A 007-Contra Costa County

2057 EXPENSE Base N 42810693 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI DFM-0401-01 MP4.49-4.922 TEST T-005 DE&R 01/10/2017 8/21/2017 - 9/15/2017 Y N Y 368,410      414,348             414,348                414,348      - N/A - N/A 021-Marin County

2058 EXPENSE Base N 42855735 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-882 L-300B MP426.746-427.2647 IMMEDIA 10/17/2016 11/17/2016 - 2/3/2017 N N N (93,426)       847,268             1,508,069             1,508,069   - Y - N/A 035-San Benito County

2059 EXPENSE Base N 42879365 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI RT-946 L-101 MP32.34 & 32.40 (ID-39-1&3) 11/15/2016 9/20/2017 10/18/2017 1/31/2018 Y Y N 1,035,731   1,066,195          1,067,197             1,067,197   - Y - N/A 041-San Mateo County

2060 EXPENSE Base N 42960783 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5023828 HPI L-057A ILI DE&R 03/14/2017 8/14/2017 8/23/2017 8/28/2017 Y N Y 303,016      407,436             407,436                407,436      - N/A - N/A 007-Contra Costa County

2061 EXPENSE Base Y 41595955 HP CGT Balancing Accounts HPK SCCDA Indirect Inspections 5023852 HPK SCCDA 300 COMPRESSOR STATIONS 10/18/2011 - - - N N N 525              4,473                 566,295                566,295      - N/A - N/A 036-San Bernardino County

2062 EXPENSE Base N 41819405 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5024649 IM - High-level reclass from BA 2013 ECDA PROJECT-050 12/05/2012 - - - N N N -               72                      444,958                444,958      - N - N/A 058-Yuba County

2063 EXPENSE Base N 41821291 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5024649 IM - High-level reclass from BA 2013 ECDA PROJECT-173 01/23/2013 - - - N N N -               800                    846,057                846,057      - N/A - N/A 031-Placer County

2064 EXPENSE Base N 41821298 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5024649 IM - High-level reclass from BA 2013 ECDA PROJECT-210 12/12/2012 - - - N N N 5,140           9,601                 540,957                540,957      - N/A - N/A 034-Sacramento County

2065 EXPENSE Base Y 42112234 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5024649 IM - High-level reclass from BA EC15-109-1  ENG 04/23/2014 11/17/2014 - 5/26/2016 N N N (577)            7,304                 1,497,765             1,497,765   - N/A - N 001-Alameda County

2066 EXPENSE Base N 42112236 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5024649 IM - High-level reclass from BA EC15-109-2 ENG 04/23/2014 2/6/2015 - 5/20/2015 N N N -               815                    683,864                683,864      - N/A - N/A 001-Alameda County

2067 EXPENSE Base Y 42090982 HP CGT Balancing Accounts HPB ECDA Indirect Inspections 5026271 L-107 MP 26.61-38.12 Pig & Analysis L-114 MP 28.98-34.06 PIGGING & ANALYSIS 03/11/2014 9/5/2015 11/18/2015 11/18/2015 N N N -               2,009                 1,670,113             1,670,113   - N/A - N/A 001-Alameda County

2068 EXPENSE Base N 41908018 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 2014 ECDA IIT - PROJECT 148 10/03/2013 - - - N N N -               943                    658,664                658,664      - Y - N/A 050-Stanislaus County

2069 EXPENSE Base Y 42179586 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 2014- POST ASSESSMENT 12/01/2014 1/0/1900 - - N N N 4,333           21,703               463,161                463,161      - N - N/A 099-Multiple Counties

2070 EXPENSE Base N 42394863 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC16-021E ENG 05/26/2015 5/14/2016 - 11/19/2016 N N N 4,182           14,405               333,665                333,665      - N/A - N/A Not assigned

2071 EXPENSE Base N 42394867 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC17-105 ENG 05/26/2015 1/11/2017 - 5/2/2017 N N N 8,806           359,014             462,422                462,422      - Y - N/A Not assigned

2072 EXPENSE Base N 42394872 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC17-119-1 ENG 05/27/2015 2/21/2017 - 5/26/2017 N N N 8,287           325,277             1,008,094             1,008,094   - N/A - N/A 099-Multiple Counties

2073 EXPENSE Base Y 42395147 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC16-181 ENG 07/27/2015 12/7/2015 - 4/8/2016 N N N 3,411           4,516                 906,770                906,770      - N - N/A 099-Multiple Counties

2074 EXPENSE Base N 42395154 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC16-300-1 ENG 08/26/2015 9/7/2016 - 9/12/2016 N N N 1,760           13,121               257,525                257,525      - N/A - N/A 099-Multiple Counties

2075 EXPENSE Base Y 42395155 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC16-300-2 ENG 07/21/2015 9/20/2016 - 9/21/2016 N N N 452              (606)                   516,120                516,120      - Y - N/A 099-Multiple Counties

2076 EXPENSE Base N 42395157 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC16-300-4 ENG 07/29/2015 2/15/2016 - 7/28/2016 N N N (381)            5,298                 394,724                394,724      - Y - N/A 099-Multiple Counties

2077 EXPENSE Base Y 42418131 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC16-148 ENG 07/29/2015 12/3/2015 - 7/29/2016 N N N 6,078           42,270               963,568                963,568      - N/A - N/A 050-Stanislaus County

2078 EXPENSE Base Y 42435819 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC16-021C ENG 07/27/2015 3/21/2016 - 6/27/2017 N N N 21,857         46,848               577,840                577,840      - Y - N/A 049-Sonoma County

2079 EXPENSE Base N 42436384 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC17-172A ENG 07/28/2015 5/24/2017 - 8/4/2017 N N Y 43,166         200,306             327,694                327,694      - Y - N/A 099-Multiple Counties

2080 EXPENSE Base N 42436875 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC18-173 ENG 07/28/2015 9/28/2017 - 3/8/2018 Y Y N 599,951      675,327             768,768                768,768      - N/A - N/A 031-Placer County

2081 EXPENSE Base N 42436876 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC17-138 ENG 07/28/2015 5/14/2017 - 7/12/2017 N N Y 99,717         405,964             485,683                485,683      - Y - N/A 010-Fresno County

2082 EXPENSE Base N 42437140 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC17-021AB ENG 02/01/2016 4/17/2017 - 7/28/2017 N N Y 45,428         335,899             452,344                452,344      - N - N/A 099-Multiple Counties

2083 EXPENSE Base N 42437141 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC17-021FG ENG 02/06/2016 4/10/2017 - 10/12/2017 N N Y 160,877      964,399             1,086,341             1,086,341   - N/A - N/A 099-Multiple Counties

2084 EXPENSE Base N 42437142 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC17-021H ENG 02/19/2016 4/6/2017 - 11/18/2017 N N Y 80,800         410,646             506,585                506,585      - N - N/A 028-Napa County

2085 EXPENSE Base N 42437144 HP CGT Balancing Accounts HPC ECDA Indirect Inspections 5028570 HPC-ECDA IIT Survey Phase 1,2,4 EC17-116 ENG 08/10/2015 5/10/2017 - 6/12/2017 N N N 42,553         219,629             263,213                263,213      - N/A - N/A 034-Sacramento County

2086 EXPENSE Base N 2033705 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) TIMP Dig PMO - ECDA - - - - N N N (1,224)         (3,814)                1,527,552             1,527,552   - N/A - N 099-Multiple Counties

2087 EXPENSE Base N 41821284 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2013 ECDA PROJECT-132 01/25/2013 2/14/2014 - 5/3/2014 N N N 195              195                    1,224,654             1,224,654   - N/A - N/A 041-San Mateo County

2088 EXPENSE Base N 41822619 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2013 ECDA PROJECT-CASINGS 01/22/2013 11/18/2013 - 3/6/2014 N N N 231              490                    1,387,868             1,387,868   - N/A - N/A Not assigned

2089 EXPENSE Base N 41822640 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2013 ECDA PROJECT-WATER CROSSINGS 01/30/2013 9/15/2014 - 10/16/2014 N N N -               388                    1,153,400             1,153,400   - N/A - N/A Not assigned

2090 EXPENSE Base N 41911166 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) POST H FORMS & 2013 POST ASSESSMT- ECDA 06/10/2013 12/8/2014 - 2/4/2015 N N N -               129                    647,566                647,566      - Y - N/A 099-Multiple Counties

2091 EXPENSE Base N 42051878 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 100 01/27/2014 12/9/2014 - 1/15/2015 N N N 3,823           3,823                 591,148                591,148      - N/A - N/A 043-Santa Clara County

2092 EXPENSE Base N 42051879 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 101 01/14/2014 9/8/2014 - 10/1/2014 N N N 2,159           6,873                 1,417,644             1,417,644   - Y - N/A 043-Santa Clara County

2093 EXPENSE Base N 42052002 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 108-1 01/16/2014 7/18/2014 - 10/30/2014 N N N -               518                    558,659                558,659      - N - N/A 039-San Joaquin County

2094 EXPENSE Base N 42052008 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 109 02/06/2014 9/10/2014 - 10/2/2014 N N N -               390                    272,758                272,758      - N/A - N/A 043-Santa Clara County

2095 EXPENSE Base N 42052610 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 118-1 01/03/2014 5/20/2014 - 6/27/2014 N N N -               582                    1,553,191             1,553,191   - N/A - N/A 010-Fresno County

2096 EXPENSE Base N 42052611 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 118-2 02/26/2014 6/6/2014 - 6/21/2014 N N N 1,456           1,780                 1,315,577             1,315,577   - N/A - N 010-Fresno County

2097 EXPENSE Base N 42052612 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 132 04/24/2014 9/21/2014 - 10/29/2014 N N N -               325                    2,895,664             2,895,664   - Y - N/A 043-Santa Clara County

2098 EXPENSE Base N 42052614 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) GT 2014 ECDA DIGS - NSEG 138 03/05/2014 4/11/2014 - 7/12/2014 N N N -               (1,560)                1,111,145             1,111,145   - Y - N/A 010-Fresno County

2099 EXPENSE Base N 42052615 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 148 03/14/2014 8/27/2014 - 10/6/2014 N N N -               354                    2,027,996             2,027,996   - N/A - N 050-Stanislaus County

2100 EXPENSE Base N 42052616 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO)   14 ECDA DIGS - NSEG 162 03/21/2014 8/7/2014 - 8/12/2014 N N N -               712                    267,850                267,850      - N/A - N/A 039-San Joaquin County
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2101 EXPENSE Base N 42052617 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 173 03/24/2014 6/15/2015 - 6/23/2015 N N N 478              (17,495)              1,153,917             1,153,917   - Y - N/A 031-Placer County

2102 EXPENSE Base N 42052619 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 306 03/02/2014 6/13/2014 - 7/11/2014 N N N -               419                    473,180                473,180      - N - N/A 016-Kings County

2103 EXPENSE Base N 42052821 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 300A 02/03/2014 6/21/2014 - 7/28/2014 N N N -               743                    488,947                488,947      - Y - N/A 036-San Bernardino County

2104 EXPENSE Base N 42052824 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014 ECDA DIGS - NSEG 50A 02/06/2014 4/22/2014 - 5/8/2014 N N N -               259                    621,800                621,800      - N - N/A 004-Butte County

2105 EXPENSE Base Y 42130676 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) 2014- IMMEDIATE INDICATIONS DIGS PROJECT 05/28/2014 4/9/2014 - 1/10/2015 N N N (3,000)         (213,794)           4,014,327             4,014,327   - N/A - N/A 099-Multiple Counties

2106 EXPENSE Base Y 42164689 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-101  DIGS 08/06/2014 10/4/2015 - 1/29/2016 N N N 8,256           10,441               5,219,360             5,219,360   - N/A - N 099-Multiple Counties

2107 EXPENSE Base Y 42164690 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-107 DIGS 08/06/2014 6/1/2015 - 8/10/2015 N N N -               165                    860,486                860,486      - Y - N/A 099-Multiple Counties

2108 EXPENSE Base Y 42164694 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-109-2 DIGS 08/06/2014 12/8/2015 - 2/27/2016 N N N 623              (30,070)              1,334,842             1,334,842   - Y - N/A 099-Multiple Counties

2109 EXPENSE Base Y 42164697 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-109-3 DIGS 08/08/2014 6/25/2018 - 8/16/2018 N N N 28,360         (910,987)           2,313,164             2,313,164   - N/A - N 099-Multiple Counties

2110 EXPENSE Base N 42164763 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-119-2 DIGS 08/11/2014 4/28/2015 - 5/6/2015 N N N -               458                    320,825                320,825      - N/A - N/A 099-Multiple Counties

2111 EXPENSE Base Y 42164770 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-123 DIGS 09/02/2014 2/12/2015 - 2/26/2015 N N N -               245                    364,246                364,246      - Y - N/A 099-Multiple Counties

2112 EXPENSE Base N 42164904 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-124 DIGS 09/02/2014 5/4/2015 - 5/29/2015 N N N 70                70                      647,497                647,497      - N/A - N/A 099-Multiple Counties

2113 EXPENSE Base Y 42164909 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-177-1 DIGS 09/02/2014 7/1/2015 - 10/30/2015 N N N -               2,665                 1,250,615             1,250,615   - N/A - N/A 099-Multiple Counties

2114 EXPENSE Base Y 42164911 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-177-2 DIGS 09/03/2014 9/28/2015 - 11/20/2015 N N N -               2,948                 533,898                533,898      - Y - N/A 099-Multiple Counties

2115 EXPENSE Base Y 42164974 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-400-1 DIGS 09/05/2014 6/1/2015 - 8/12/2015 N N N 925              (26,060)              1,064,797             1,064,797   - N/A - N/A 099-Multiple Counties

2116 EXPENSE Base Y 42164975 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-400-2 DIGS 09/10/2014 8/4/2015 - 8/15/2015 N N N 1,022           1,742                 1,687,682             1,687,682   - N/A - N/A 099-Multiple Counties

2117 EXPENSE Base N 42164977 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-119-1  DIGS 08/11/2014 2/17/2015 - 3/13/2015 N N N -               259                    346,103                346,103      - Y - N/A 099-Multiple Counties

2118 EXPENSE Base Y 42165715 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-109-1 DIGS 08/07/2014 4/13/2016 - 3/30/2016 N N N 1,763           122,689             2,716,525             2,716,525   - N/A - N 099-Multiple Counties

2119 EXPENSE Base Y 42329871 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-153-2 DIGS 02/09/2015 10/28/2015 - 1/27/2016 N N N 24,495         (73,524)              1,339,883             1,339,883   - N/A - N/A 001-Alameda County

2120 EXPENSE Base N 42398974 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-116 DIGS 06/02/2015 6/27/2016 - 9/12/2016 N N N (119,887)     (117,800)           2,284,699             2,284,699   - N/A - N/A 099-Multiple Counties

2121 EXPENSE Base Y 42398975 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-148 DIGS 06/02/2015 3/14/2016 - 4/1/2016 N N N -               (24,564)              303,038                303,038      - Y - N/A 099-Multiple Counties

2122 EXPENSE Base Y 42398976 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-301 DIGS 06/02/2015 5/20/2016 - 3/19/2016 N N N (63,874)       (62,602)              1,814,547             1,814,547   - N/A - N/A 099-Multiple Counties

2123 EXPENSE Base Y 42398977 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-302 DIGS 05/18/2015 1/8/2016 - 5/5/2016 N N N -               749                    1,125,654             1,125,654   - Y - N/A 099-Multiple Counties

2124 EXPENSE Base Y 42398979 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-304 DIGS 05/11/2015 9/9/2015 - 10/8/2015 N N N -               (12,212)              430,452                430,452      - Y - N/A 099-Multiple Counties

2125 EXPENSE Base N 42399280 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-153 DIGS 07/28/2015 6/20/2016 - 8/9/2016 N N N 826              (273,454)           1,210,460             1,210,460   - N/A - N/A 099-Multiple Counties

2126 EXPENSE Base Y 42421713 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC15-172C DIGS 10/01/2015 10/30/2015 - 11/25/2015 N N N -               (19,669)              502,796                502,796      - N/A - N/A 034-Sacramento County

2127 EXPENSE Base N 42481730 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) DE15-1519-04 SEGMENT 107.2 10/07/2015 4/7/2016 - 5/27/2016 N N N -               (5,724)                490,696                490,696      - Y - N/A 031-Placer County

2128 EXPENSE Base N 42580018 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-0617-06  DIGS 11/30/2015 8/23/2017 11/21/2017 11/30/2017 Y N Y 2,042,454   2,092,942          2,092,997             2,092,997   - N/A - N/A 099-Multiple Counties

2129 EXPENSE Base N 42618268 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) GCUST5814 DIGS 02/01/2016 11/28/2016 - 3/17/2017 N N N (2,890)         231,324             554,368                554,368      - N/A - N/A 041-San Mateo County

2130 EXPENSE Base N 42640443 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-181-DIGS 02/25/2016 6/10/2020 - 8/4/2020 N N N 571              204,798             1,823,044             1,823,044   - N/A - N/A 044-Santa Cruz County

2131 EXPENSE Base N 42643978 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-300-4-DIGS 08/19/2016 12/1/2016 - 12/9/2016 N N N 3,828           110,133             578,700                578,700      - Y - N/A 035-San Benito County

2132 EXPENSE Base N 42644866 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-148-DIGS 09/08/2016 11/30/2016 - 12/13/2016 N N N (97,182)       59,494               1,044,994             1,044,994   - N/A - N/A 050-Stanislaus County

2133 EXPENSE Base N 42644867 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-300-1-DIGS 08/03/2016 11/29/2016 - 12/20/2016 N N N 5,220           260,559             706,043                706,043      - N - N/A 036-San Bernardino County

2134 EXPENSE Base N 42644869 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-300-2-DIGS 05/18/2016 10/19/2016 - 11/3/2016 N N N 120,079      306,387             1,341,988             1,341,988   - Y - N/A 036-San Bernardino County

2135 EXPENSE Base N 42644871 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-300-3-DIGS 06/29/2016 10/4/2016 - 11/18/2016 N N N (267,919)     (272,991)           1,573,550             1,573,550   - Y - N/A 099-Multiple Counties

2136 EXPENSE Base N 42644875 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-021C-DIGS 10/11/2016 11/23/2016 - 12/19/2016 N N N (37,109)       137,074             605,467                605,467      - N/A - N/A 049-Sonoma County

2137 EXPENSE Base N 42644876 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-021E-DIGS 11/01/2016 12/5/2016 - 12/30/2016 N N N 96,525         270,121             930,238                930,238      - N/A - N/A 023-Mendocino County

2138 EXPENSE Base N 42644878 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-0405-01-DIGS 06/10/2016 11/1/2016 - 3/17/2017 N N N 20,152         904,927             1,938,874             1,938,874   - N/A - N/A 028-Napa County

2139 EXPENSE Base Y 42646630 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-215-DIGS 08/10/2016 11/8/2016 - 11/30/2016 N N N (47,818)       (80,127)              312,390                312,390      - N/A - N/A 050-Stanislaus County

2140 EXPENSE Base N 42646631 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-057-DIGS 09/06/2016 6/27/2017 - 8/14/2017 Y N Y 942,353      1,271,188          1,272,887             1,272,887   - N/A - N/A 007-Contra Costa County

2141 EXPENSE Base N 42646632 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-119-DIGS 03/28/2017 10/23/2017 - 11/29/2017 Y N Y 476,933      479,992             479,992                479,992      - Y - N/A 034-Sacramento County

2142 EXPENSE Base N 42646635 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-2408-05-DIGS 02/10/2017 12/13/2017 - 7/11/2017 Y N Y 838,473      1,139,961          1,139,961             1,139,961   - Y - N/A 001-Alameda County

2143 EXPENSE Base Y 42646639 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-050A-DIGS 03/28/2017 10/19/2017 - 3/15/2018 Y Y N 671,222      693,085             693,085                693,085      - N/A - N/A 058-Yuba County

2144 EXPENSE Base N 42646980 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-121-DIGS 03/28/2017 9/16/2017 - 11/2/2017 Y N Y 474,517      490,997             490,997                490,997      - N/A - N/A 004-Butte County

2145 EXPENSE Base N 42646982 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-105-DIGS 03/17/2017 10/9/2017 - 11/15/2017 Y N Y 341,645      363,320             363,320                363,320      - N/A - N/A 001-Alameda County

2146 EXPENSE Base N 42646983 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-107-DIGS 04/17/2017 7/11/2017 - 8/12/2017 Y N Y 320,907      343,381             343,381                343,381      - N/A - N/A 001-Alameda County

2147 EXPENSE Base N 42646984 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-172A-DIGS 04/17/2017 12/18/2017 - 12/19/2017 Y N Y 538,837      539,791             539,791                539,791      - N/A - N/A 006-Colusa County

2148 EXPENSE Base N 42646987 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-138-DIGS 03/20/2017 11/7/2017 - 12/13/2017 Y N Y 1,040,865   1,043,930          1,043,930             1,043,930   - N/A - N/A 010-Fresno County

2149 EXPENSE Base N 42646988 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-021AB-DIGS 03/06/2017 10/30/2017 - 1/11/2018 Y Y N 1,134,032   1,135,998          1,135,998             1,135,998   - N/A - N/A 028-Napa County

2150 EXPENSE Base N 42646989 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-021FG-DIGS 03/13/2017 12/8/2017 - 11/29/2017 Y N Y 1,460,755   1,466,111          1,466,111             1,466,111   - Y - N/A 049-Sonoma County

2151 EXPENSE Base N 42646990 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-021H-DIGS 03/14/2017 - - - N N N 667,251      669,218             669,218                669,218      - N/A - N/A 021-Marin County
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2152 EXPENSE Base N 42646993 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-331-DIGS 05/08/2017 8/1/2017 - 8/23/2017 Y N Y 727,804      749,369             749,369                749,369      - N - N/A 024-Merced County

2153 EXPENSE Base N 42646995 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-116-DIGS 04/17/2017 12/6/2017 - 2/20/2018 Y Y N 352,320      367,310             367,310                367,310      - N/A - N/A 034-Sacramento County

2154 EXPENSE Base N 42646996 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-372-DIGS 05/09/2017 11/6/2017 - 12/7/2017 Y N Y 473,745      474,204             474,204                474,204      - N/A - N/A 015-Kern County

2155 EXPENSE Base N 42646998 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-021C-DIGS 03/24/2016 9/17/2017 - 9/16/2017 Y N Y 1,014,859   1,056,308          1,056,543             1,056,543   - N - N/A 049-Sonoma County

2156 EXPENSE Base N 42691037 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC14-177A-VDIG (VALIDATION DIG) 05/18/2016 2/13/2017 - 4/14/2017 N N N (11,512)       442,046             458,114                458,114      - N/A - N/A 052-Tehama County

2157 EXPENSE Base Y 42775218 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC17-STN 50TH AVE(DREG) DIGS 09/13/2017 9/28/2017 - 10/18/2017 Y N Y 296,999      297,027             297,027                297,027      - N/A - N/A 007-Contra Costa County

2158 EXPENSE Base N 42804995 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5028571 ECDA Digs (PMO) EC16-119B (PARALLEL) DIGS 09/30/2016 11/10/2016 - 1/17/2017 N N N (48,083)       (111,820)           804,184                804,184      - N/A - N/A 034-Sacramento County

2159 EXPENSE Base N 2036686 HP CGT Balancing Accounts HP# Not assigned 5030630 GT - Standard Cost Variance - HP GT - Standard Cost Variance - HP - - - - N N N (494)            9,556                 1,155,776             1,155,776   - N/A - N/A 038-San Francisco County

2160 EXPENSE Base N 2045632 HP CGT Balancing Accounts HP# Not assigned 5030630 GT - Standard Cost Variance - HP Spoil Disposal - MWC HP - - - - N N N 1,612,024   1,612,024          1,612,024             1,612,024   - N/A - N/A 099-Multiple Counties

2161 EXPENSE Base N 42039913 HP CGT Balancing Accounts HPO ICDA Direct Examinations 5030949 ICDA Digs (PMO) 2014 ICDA PROJECT L-101 12/05/2013 10/20/2014 - 5/5/2017 N N N (3,624)         148,019             469,027                469,027      - N - N/A 099-Multiple Counties

2162 EXPENSE Base N 42039914 HP CGT Balancing Accounts HPO ICDA Direct Examinations 5030949 ICDA Digs (PMO) 2014 ICDA PROJECT L-118 12/05/2013 11/4/2014 - 2/23/2015 N N N 6                  502                    3,224,521             3,224,521   - Y - N/A 099-Multiple Counties

2163 EXPENSE Base N 42039915 HP CGT Balancing Accounts HPO ICDA Direct Examinations 5030949 ICDA Digs (PMO) 2014 ICDA PROJECT L-148 12/05/2013 11/17/2014 - 1/28/2015 N N N -               410                    1,359,799             1,359,799   - N/A - N/A 099-Multiple Counties

2164 EXPENSE Base N 42039916 HP CGT Balancing Accounts HPO ICDA Direct Examinations 5030949 ICDA Digs (PMO) 2014 ICDA PROJECT L-300 12/05/2013 9/8/2015 - 5/1/2018 N Y N 16,121         77,211               2,488,902             2,488,902   - N/A - N/A 099-Multiple Counties

2165 EXPENSE Base N 42041400 HP CGT Balancing Accounts HPP SCCDA Direct Examinations 5032329 SCCDA Digs (PMO) 2014 SCCDA L-300 12/05/2013 12/9/2015 - 2/2/2016 N N N 1,858           14,588               1,247,268             1,247,268   - N/A - N/A 099-Multiple Counties

2166 EXPENSE Base Y 42180075 HP CGT Balancing Accounts HPP SCCDA Direct Examinations 5032329 SCCDA Digs (PMO) SCC15-400 DIGS 08/31/2015 9/12/2016 - 9/27/2016 N N N 731              (23,871)              1,003,126             1,003,126   - N - N/A 099-Multiple Counties

2167 EXPENSE Base N 42490947 HP CGT Balancing Accounts HPP SCCDA Direct Examinations 5032329 SCCDA Digs (PMO) SCC16-300A DIRECT EXAMINATION 07/06/2016 9/30/2016 - 12/15/2016 N N N 42,022         45,680               1,056,412             1,056,412   - Y - N/A 036-San Bernardino County

2168 EXPENSE Base N 42490948 HP CGT Balancing Accounts HPP SCCDA Direct Examinations 5032329 SCCDA Digs (PMO) SCC16-300B DIRECT EXAMINATION 01/21/2016 10/3/2016 - 11/22/2016 N N N (30,355)       (17,441)              1,517,072             1,517,072   - Y - N/A 036-San Bernardino County

2169 EXPENSE Base Y 42591803 HP CGT Balancing Accounts HPB Traditional ILI Runs 5035032 L-0617-06 MP 11.01 - 13.01 PIGGING I-141 L-0617-03/06/07/08 ILI INSPECTION 12/14/2015 8/7/2017 8/17/2017 9/20/2017 Y N Y 520,232      549,232             1,444,878             1,444,878   - Y - N/A 034-Sacramento County

2170 EXPENSE Base Y 41449650 HP CGT Balancing Accounts HPT Root Cause Analysis 5038410 Root Cause ROOT CAUSE ANALYSIS 07/14/2011 - - - N N N 1,222,995   2,471,770          11,536,156           11,536,156 - N/A - N/A 099-Multiple Counties

2171 EXPENSE Base Y 42193904 HP CGT Balancing Accounts HPS Geo-Hazard Studies 5038411 Geo-Hazard GEOHAZARD THREAT ID & MONITORING 10/15/2014 - - - N N N 486,267      968,916             3,099,732             3,099,732   - N/A - N/A 099-Multiple Counties

2172 EXPENSE Base N 42596038 HP CGT Balancing Accounts HPB Traditional ILI Runs 5038905 RT-709 L-147 MP 3.39 ILI ELBOW REPLACEME RT-709 L-147 MP 3.39 ILI ELBOW REPLACEME 12/28/2015 2/22/2016 4/2/2016 4/15/2016 N N N 4,747           10,780               2,287,374             2,287,374   - Y - N/A 041-San Mateo County

2173 EXPENSE Base N 42354999 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5041310 Non-Traditional ILI Runs I-095E L-101 MP 43.35-43.85 CASED ILI 03/23/2015 8/24/2015 11/19/2015 2/4/2016 N N N (29,568)       18,418               2,149,156             2,149,156   - N - N/A 041-San Mateo County

2174 EXPENSE Base N 42913672 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5041451 EC16-021E Sleeve Repair - MP 135.82 RT-971 L-021E MP 135.82 SLEEVE REPAIR (E 01/04/2017 6/12/2017 6/23/2017 6/27/2017 N N N 104,346      271,533             271,533                271,533      - N/A - N/A 023-Mendocino County

2175 EXPENSE Base N 42931149 HP CGT Balancing Accounts HPA Traditional ILI Runs 5041597 H-form Improvements H-FORM IMPROVEMENTS 08/15/2017 - - - N N N 331,329      383,959             383,959                383,959      - N/A - N/A 099-Multiple Counties

2176 EXPENSE Base Y 41449662 HP CGT Balancing Accounts HPB Traditional ILI Runs 5234118 41449662-L-105N MP 7.75-28.85 ILI DIRECT L-105N MP 7.75-22.86 PIGGING & ANALYSIS 02/22/2011 7/9/2012 4/12/2013 6/1/2013 N N N 1,083           3,031                 2,562,238             2,562,238   - N - N/A 099-Multiple Counties

2177 EXPENSE Base N 41504825 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5234613 41504825-L-142S MP 0.00-9.01 ILI DIRECT L-142S MP 0.00-9.01 ILI DIRECT EXAM&REPA 06/17/2011 - - - N N N 23                23                      558,700                558,700      - N/A - N/A 015-Kern County

2178 EXPENSE Base N 41596255 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5234933 41596255-L131 MP24.88-50.57 ILI DIRECT E GT L-131 MP24.88-50.57 ILI DIRECT EXAM&R 10/17/2011 - - - N N N 2,367           100,767             5,179,556             5,179,556   - N/A - N Not assigned

2179 EXPENSE Base N 41449673 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5235298 41449673-L-177a Mp 88.80-163.04 Direct E L-177A MP 88.80-163.04 DIRECT EXAM & REP 04/04/2011 - - - N N N 12,125         13,830               3,255,405             3,255,405   - Y - N/A 099-Multiple Counties

2180 EXPENSE Base Y 41449670 HP CGT Balancing Accounts HPB Traditional ILI Runs 5235535 41449670-L-108 Mp 11.70- 36.96 Uprate L-108 MP 11.70- 36.96 PRESSURE INCREASE 09/06/2011 - - - N N N 17,579         43,285               535,739                535,739      - N/A - N/A 099-Multiple Counties

2181 EXPENSE Base Y 42376888 HP CGT Balancing Accounts HPB Traditional ILI Runs 5235633 41449659-L300b Mp 256.64-299.0 Pigging & 2015 Update to System-Wide Piggability 04/27/2015 - - - N N N 320              131,240             842,409                842,409      - N/A - N/A Not assigned

2182 EXPENSE Base N 41504836 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5236619 41504836-L-57a Mp9.48-16.68 Ili Direct E L-57A MP9.48-16.68 ILI DIRECT EXAM & REP 06/17/2011 3/1/2013 3/18/2013 3/20/2013 N N N 1,469           1,469                 2,414,429             2,414,429   - N/A - N/A 039-San Joaquin County

2183 EXPENSE Base N 41521150 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5236794 41521150-L-105n Mp 7.75-22.86 Direct Exa L-105N MP 7.75-22.86 DIRECT EXAM & REPAI 08/05/2013 4/1/2014 - 5/22/2014 N N N 427              427                    1,011,303             1,011,303   - N/A - N/A 001-Alameda County

2184 EXPENSE Base N 41449517 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5236936 L-303 ILI 0.00-42.86 DIRECT EXAM & REPAI L-303 ILI 0.00-42.86 DIRECT EXAM & REPAI 01/03/2011 - - - N N N 1                  4,155                 915,139                915,139      - Y - N/A 099-Multiple Counties

2185 EXPENSE Base N 41449671 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5236940 HP:L-100 MP138.43-150.13 DIRECT EXAM&REP HP:L-100 MP138.43-150.13 DIRECT EXAM&REP 01/03/2011 - - - N N N -               (27)                     1,077,090             1,077,090   - N/A - N/A 099-Multiple Counties

2186 EXPENSE Base N 41449672 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5236941 L21E MP 53.12 - 64.36 DIRECT EXAM & REPA L21E MP 53.12 - 64.36 DIRECT EXAM & REPA 01/19/2011 - - - N N N 23                23                      2,235,860             2,235,860   - N/A - N/A 099-Multiple Counties

2187 EXPENSE Base N 41668200 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5237232 41668200-L-21E MP 93.55-114.89 DIRECT EX L-21E MP 93.55-114.89 DIRECT EXAM & REPA 05/03/2012 - - - N N N 308              308                    3,445,263             3,445,263   - N/A - N/A 023-Mendocino County

2188 EXPENSE Base N 41616089 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5237873 41616089-L-300A MP256.21-299.01 DIRECTEX GT L-300A MP256.21-299.01 DIRECTEXAM&REP 08/01/2012 9/22/2014 - 1/15/2015 N N N 1,166           (238)                   2,062,329             2,062,329   - N - N/A Not assigned

2189 EXPENSE Base N 41720555 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5238113 41720555-L-172A MP 40.07-69.81 DIRECT EX GT L-172A MP 40.07-69.81 DIRECT EXAM & R 04/23/2013 8/10/2015 - 9/9/2015 N N N -               1,597                 681,430                681,430      - Y - N/A 034-Sacramento County

2190 EXPENSE Base Y 42165789 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5244565 DFM-1615-07 MP 0.00-0.25 TEST T-1059 DFM-1615-07 MP 0.00-0.25 TEST T-1059 08/07/2014 6/25/2015 7/29/2015 8/13/2015 N N N -               (111)                   1,331,421             1,331,421   - N - N/A 039-San Joaquin County

2191 EXPENSE Base Y 42280029 HP CGT Balancing Accounts HPM Repairs / Replace < '50ft 5246233 RT-123 L-142N MP 7.83-8.03 TEST Repl RT-123 L-142N MP 7.83-8.03 REPL 11/21/2014 7/6/2015 7/24/2015 7/31/2015 N N N -               2,887                 568,738                568,738      - N - N/A 015-Kern County

2192 EXPENSE Base N 42283813 LV GTS Station Assessments-BA LV1 Engineering Crtcl Assmnt 1 5247254 Engineering Critical Assessment Ph 1 ENG CRITICAL ASSESS PH1 TECH DEVELOPMENT 12/02/2014 - - - N N N 1,294,690   2,519,082          6,959,215             6,959,215   - N/A - N/A 099-Multiple Counties

2193 EXPENSE Base N 42283815 LV GTS Station Assessments-BA LV1 Engineering Crtcl Assmnt 1 5247254 Engineering Critical Assessment Ph 1 ENG CRITICAL ASSESS PH1 - TOOL DEVELOP 12/01/2014 - - - N N N 321,755      588,090             2,053,286             2,053,286   - N/A - N/A 099-Multiple Counties

2194 EXPENSE Base N 42283816 LV GTS Station Assessments-BA LV1 Engineering Crtcl Assmnt 1 5247254 Engineering Critical Assessment Ph 1 ENG CRITICAL ASSESS PH1 - ENG ANALYSIS 12/01/2014 - - - N N N 1,231,732   3,384,094          14,890,918           14,890,918 - N/A - N/A 099-Multiple Counties

2195 EXPENSE Base N 42283819 LV GTS Station Assessments-BA LV1 Engineering Crtcl Assmnt 1 5247254 Engineering Critical Assessment Ph 1 ENG CRITICAL ASSESS PH1 - PROJ RESEARCH 12/01/2014 - - - N N N 261,033      432,495             2,596,940             2,596,940   - N/A - N/A 099-Multiple Counties

2196 EXPENSE Base N 42283941 LV GTS Station Assessments-BA LV1 Engineering Crtcl Assmnt 1 5247254 Engineering Critical Assessment Ph 1 ENG CRITICAL ASSESS PH1 - PROJ SUPPORT 12/01/2014 - - - N N N 317,824      612,533             1,264,424             1,264,424   - N/A - N/A 099-Multiple Counties

2197 EXPENSE Base N 42481491 LV GTS Station Assessments-BA LV1 Engineering Crtcl Assmnt 1 5247254 Engineering Critical Assessment Ph 1 S-ECA1 STA097 OLD RIVER 10/19/2015 1/27/2016 - 2/20/2016 N N N 1,693           484                    922,711                922,711      - N/A - N/A 007-Contra Costa County

2198 EXPENSE Base N 42603689 LV GTS Station Assessments-BA LV1 Engineering Crtcl Assmnt 1 5247254 Engineering Critical Assessment Ph 1 S-ECA1 STA177 AVENAL 05/16/2016 8/11/2016 - 10/22/2016 N N N 6,328           1,405                 276,032                276,032      - N/A - N/A 010-Fresno County

2199 EXPENSE Base N 42283942 LV GTS Station Assessments-BA LV2 Engineering Crtcl Assmnt 2 5247255 Engineering Critical Assessment Ph 2 ENG CRITICAL ASSESS PH2 TECH DEVELOPMENT 12/01/2014 - - - N N N 524,830      1,398,825          4,049,200             4,049,200   - N/A - N/A 099-Multiple Counties

2200 EXPENSE Base Y 42316175 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5247555 L-300A MP 414.57-414.91 TEST T-1083 L-300A MP 414.57-414.91 TEST T-1083 01/14/2015 9/28/2015 11/12/2015 1/19/2016 N N N 2,260           3,017                 2,764,780             2,764,780   - N/A - N 043-Santa Clara County

2201 EXPENSE Base Y 42322252 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5247717 DREG3831 MP 0.0-0.009 TEST T-1089 T-1089 DREG3831 MP 0.0-0.009 TEST (TS) 01/26/2015 8/17/2015 9/3/2015 9/9/2015 N N N 1,216           3,221                 579,959                579,959      - N/A - N/A 023-Mendocino County

2202 EXPENSE Base Y 42338537 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5248094 T-1099 DDFM 0813-01_0813-02 MP 0.0-0 T-1099 DFM 0813-01&02 MP 0.0-0.30 TEST ( 02/24/2015 8/31/2015 11/10/2015 12/5/2015 N N N 10,763         44,954               1,878,023             1,878,023   - N/A - N/A 043-Santa Clara County
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2203 EXPENSE Base N 42410944 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5249433 DFM 1816-50 MP 0.00-1.05 TEST T-1039 DFM 1816-50 MP 0.00-1.02 TEST T-1039 06/01/2015 6/26/2015 7/24/2015 11/25/2015 N N N -               3,014                 2,787,990             2,787,990   - Y - N/A 044-Santa Cruz County

2204 EXPENSE Base N 42413398 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5249434 DFM 0609-02 MP 0.00-0.62 TEST T-1025 DFM 0609-02 MP 0.002-0.624 TEST T-1025 06/29/2015 7/21/2016 9/29/2016 10/25/2016 N N N 39,740         103,261             2,243,041             2,243,041   - N/A - N/A 034-Sacramento County

2205 EXPENSE Base Y 42428159 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5249719 DREG4731 MP 0.0098-MP0.01598 TS-1113 DREG4731 0.0015MI MP 0.00989-0.0 07/16/2015 1/25/2016 4/4/2016 4/8/2016 N N N (123)            11,449               749,847                749,847      - N/A - N/A 043-Santa Clara County

2206 EXPENSE Base Y 42486407 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5250574 L-300B MP 161.02-161.04 TEST L-300B MP 161.02-161.04 TEST 09/30/2015 2/26/2016 4/4/2016 4/29/2016 N N N 8,846           60,057               3,569,402             3,569,402   - N - N/A 036-San Bernardino County

2207 EXPENSE Base N 42611258 HP CGT Balancing Accounts HPM Repairs / Replace < '50ft 5251534 1521-01 MP 1.66 REPL RT-739 DFM-1521-01 MP 1.66 REPLACE 02/12/2016 8/8/2016 8/27/2016 10/14/2016 N N N 34,736         46,447               538,295                538,295      - Y - N/A 029-Nevada County

2208 EXPENSE Base N 84000744 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5251594 L-0140-01 MP 0.0-0.86 NT ILI I-215 L-0140-01 MP 0.0-0.86 NT ILI 11/01/2015 3/13/2018 3/16/2018 3/19/2018 N N N (107,449)     1,249,078          1,415,318             1,415,318   - Y - N/A 001-Alameda County

2209 EXPENSE Base N 84000705 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5251597 L-116 MP 12.70-12.71 Emergent NT ILI I-208 L-116 MP 12.70-12.71 EMERGENT NT I 12/01/2015 7/11/2016 8/25/2016 9/2/2016 N N N 12,628         8,387                 2,358,525             2,358,525   - N/A - N/A 034-Sacramento County

2210 EXPENSE Base N 84000740 HP CGT Balancing Accounts HPB Traditional ILI Runs 5251600 L-0609-02 MP 0.00-0.65 Non-Tradtl ILI I-211 L-0609-02 MP 0.00-0.65 NON-TRADTL 02/18/2015 7/31/2016 9/9/2016 10/25/2016 N N N (23,500)       18,267               429,698                429,698      - N - N/A 034-Sacramento County

2211 EXPENSE Base N 84000743 HP CGT Balancing Accounts HPB Traditional ILI Runs 5251603 L-1402-01 MP 0.0-0.34 NT ILI I-214 L-1402-01 MP 0.0-0.34 NT ILI 12/01/2015 6/6/2016 7/9/2016 7/18/2016 N N N 2,418           2,856                 1,290,526             1,290,526   - N/A - N/A 038-San Francisco County

2212 EXPENSE Base N 84001020 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5251934 L-109 MP 45.16-52.71 TEST L-109 MP 45.16-52.71 TEST T-1141 02/01/2016 7/13/2016 9/1/2016 12/17/2016 N N N 73,970         135,034             9,832,230             9,832,230   - Y - N/A 038-San Francisco County

2213 EXPENSE Base N 84001166 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5252095 300A MP 483.74-484.19 TEST 300A MP 483.74-484.13 TEST T-1162 02/22/2016 9/5/2017 10/17/2017 11/2/2017 Y N Y 2,436,891   2,565,410          2,739,677             2,739,677   - N/A - N/A 043-Santa Clara County

2214 EXPENSE Base N 84001241 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252293 L-401 MP 317.96-428.05 ILI Re-Inspection I-220 L-401 MP 317.96-428.05 ILI RE-INSP 01/27/2016 12/11/2017 10/13/2016 2/9/2017 Y N N 33,969         221,012             2,355,125             2,355,125   - N/A - N 007-Contra Costa County

2215 EXPENSE Base N 84001242 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252294 Emergent NT ILI DFM-0613-01 MP 3.94-4.14 I-228 EMERGENT NT ILI DFM-0613-01 MP 3.9 03/24/2016 7/11/2016 8/12/2016 8/25/2016 N N N 10,609         20,903               873,529                873,529      - N/A - N/A 034-Sacramento County

2216 EXPENSE Base N 84001341 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252534 L-21EMP 53.12-64.36 ILI Re-Inspection I-237 L-21E MP 53.12-64.36 ILI RE-INSPEC 03/01/2016 1/6/2017 2/4/2017 4/11/2017 N N N (63,058)       621,679             1,102,749             1,102,749   - Y - N/A 049-Sonoma County

2217 EXPENSE Base N 84001346 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252539 L-119C MP 0.00-6.69 Pigging & Analysis I-110E L-119C MP 0.00-6.69 PIGGING & ANA 03/01/2016 2/8/2017 7/31/2017 8/30/2017 N N Y 896,606      1,835,201          2,119,661             2,119,661   - Y - N/A 034-Sacramento County

2218 EXPENSE Base N 84001348 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252541 L-142N MP 8.57-14.05  Pigging & Analysis I-100G L-142N MP 8.57-14.05  PIGGING & A 03/01/2016 10/5/2017 3/27/2018 4/20/2018 Y Y N 542,464      936,437             990,584                990,584      - N/A - N/A 015-Kern County

2219 EXPENSE Base N 84001352 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252545 L-300B MP 203.07-256.64  Pigging & Analy I-102J L-300B MP 203.07-256.64  PIGGING 03/01/2016 10/6/2017 11/14/2017 12/10/2017 Y N Y 1,724,153   1,725,923          1,727,133             1,727,133   - N/A - N/A 015-Kern County

2220 EXPENSE Base N 84001355 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252548 L-138 MP 14.71-43.40 Pigging & Analysis I-099F L-138 MP 14.71-43.40 PIGGING & AN 03/01/2016 4/20/2017 8/3/2017 8/4/2017 N N Y 406,815      852,641             857,081                857,081      - N/A - N/A 010-Fresno County

2221 EXPENSE Base N 84001358 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252551 L-191/SP5 MP 0.11-10.6 Pigging & Analysi I-241 SP5/L-191 MP 0.11-9.48 PIGGING & A 03/01/2016 12/12/2016 2/14/2017 2/17/2017 N N N (29,219)       484,112             874,729                874,729      - N/A - N/A 007-Contra Costa County

2222 EXPENSE Base N 84001360 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252573 L-210A MP 1.39-19.47 ILI Re-Inspection I-243 L-210A MP 1.39-19.47 ILI RE-INSPEC 03/01/2016 5/5/2017 5/25/2017 5/25/2017 N N N 236,368      1,349,249          1,380,834             1,380,834   - N/A - N/A 048-Solano County

2223 EXPENSE Base N 84001400 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252577 L-177A MP 88.83-163.04 ILI Re-Inspection I-246 L-177A MP 88.83-163.04 ILI RE-INSP 03/01/2016 5/11/2017 6/30/2017 10/26/2017 N N Y 712,279      1,434,442          1,451,521             1,451,521   - Y - N/A 045-Shasta County

2224 EXPENSE Base N 84001380 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252578 L-142S MP 0.02-8.98 ILI Re-Inspection I-244 L-142S MP 0.02-8.98 ILI RE-INSPECT 03/01/2016 2/9/2017 5/3/2017 5/23/2017 N N N 160,013      1,027,480          1,107,782             1,107,782   - N - N/A 015-Kern County

2225 EXPENSE Base N 84001401 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252579 L-57A MP 9.49-16.7 ILI Re-Inspection I-245 L-57A MP 9.49-16.7 ILI RE-INSPECT 03/01/2016 9/7/2016 9/17/2016 12/15/2016 N N N 3,864           39,175               1,177,434             1,177,434   - N/A - N/A 007-Contra Costa County

2226 EXPENSE Base N 84001661 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5252893 NT ILI L-105N-3 MP 0.0743-0.1175 I-255 NT ILI L-105N-3 MP 0.0743-0.1175 05/04/2016 8/28/2017 9/13/2017 9/27/2017 Y N Y 1,043,722   1,217,313          1,266,457             1,266,457   - N/A - N 001-Alameda County

2227 EXPENSE Base N 41661851 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252979 I-027 L-132S MP 0.00-31.93 PIG & ANALYS I-027 L-132S MP 0.00-31.93 PIG & ANALYS 12/29/2014 5/3/2017 5/12/2018 8/7/2018 N N N 1,650,359   2,271,771          8,947,754             8,947,754   - N/A - N 043-Santa Clara County

2228 EXPENSE Base Y 42086773 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252980 L-138 MP 43.58-49.43 PIGGING & ANALYSIS L-138 MP 43.58-49.43 PIGGING & ANALYSIS 03/05/2014 6/17/2015 10/7/2016 12/31/2016 N N N 2,033           115,504             1,283,295             1,283,295   - N/A - N/A 010-Fresno County

2229 EXPENSE Base Y 42087183 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252981 L-1202-16 MP 2.59-4.60 PIGGING & ANALYSI I-078 L-1202-16 MP 2.59-4.60 PIGGING & A 03/05/2014 6/17/2015 4/30/2016 7/14/2016 N N N 7,003           (68,075)              2,103,003             2,103,003   - N - N 010-Fresno County

2230 EXPENSE Base Y 42087186 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5252982 I-090 L-0126-01 MP 0.00-1.84 PIG & ANALS I-090 L-0126-01 MP 0.00-1.84 PIG & ANALS 03/05/2014 10/25/2016 11/17/2016 7/20/2018 N Y N (508,722)     (115,111)           2,238,133             2,238,133   - Y - N 007-Contra Costa County

2231 EXPENSE Base Y 42087240 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252983 L-119A MP 9.69-16.46 PIGGING & ANALYSIS I-088 L-119A MP 9.69-16.46 PIGGING & ANA 03/05/2014 7/29/2015 2/18/2016 4/1/2016 N N N 61,631         32,863               1,667,094             1,667,094   - N/A - N/A 034-Sacramento County

2232 EXPENSE Base Y 42124691 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252984 I-080 L-147 MP 0.00-3.57 PIG & ANALYSI I-080 L-147 MP 0.00-3.57 PIG & ANALYSI 05/15/2014 1/15/2015 5/3/2016 7/29/2016 N N N 39,580         80,621               5,520,002             5,520,002   - N/A - N/A 041-San Mateo County

2233 EXPENSE Base Y 42453000 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252987 L-300B MP 393.76 - 450.79 ILI RE-INSPEC L-300B MP 393.76 - 450.79  ILI RE-INSPEC 08/11/2015 6/20/2016 7/22/2016 9/22/2016 N N N 901              802,055             3,581,885             3,581,885   - N/A - N/A 099-Multiple Counties

2234 EXPENSE Base N 42453001 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252988 L-100 MP 138.43-150.13 ILI RE-INSPECTION I-138 L-100 MP 138.43-150.13 ILI RE-INSP 08/17/2015 5/30/2017 8/2/2017 7/27/2017 N N Y 1,403,043   1,801,070          2,691,449             2,691,449   - Y - N/A 043-Santa Clara County

2235 EXPENSE Base Y 42453002 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252989 I-130 2016 0617-06/0617-14 PIG/ANALYSIS I-130 2016 0617-06/0617-14 PIG/ANALYSIS 10/07/2015 1/6/2016 1/26/2016 7/1/2016 N N N 1,381           2,164                 1,190,045             1,190,045   - N - N/A 034-Sacramento County

2236 EXPENSE Base Y 42453454 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252990 I-131 L-124A MP 0 - 26.27 RE-INSPECTION I-131 L-124A MP 0 - 26.27 RE-INSPECTION 08/31/2015 6/14/2017 9/13/2017 1/0/1900 N N N 1,018,423   1,767,137          3,248,879             3,248,879   - N - N/A 031-Placer County

2237 EXPENSE Base Y 42453457 HP CGT Balancing Accounts HPB Traditional ILI Runs 5252991 I-132 L-119B MP 0.00 -10.17 PIG/ANALYSIS I-132 L-119B MP 0.00 -10.17 PIG/ANALYSIS 10/05/2015 4/6/2016 8/15/2016 10/31/2016 N N N (81,499)       (22,959)              1,493,910             1,493,910   - N/A - N/A 034-Sacramento County

2238 EXPENSE Base Y 42453800 HP CGT Balancing Accounts HPB Traditional ILI Runs 5253014 I-136 L-108 MP 51.79 -73.58 PIG/ANALYSIS I-136 L-108 MP 51.79 -73.58 PIG/ANALYSIS 11/30/2015 3/27/2018 5/23/2018 8/30/2018 N N N 1,181,063   1,305,540          4,311,602             4,311,602   - N/A - N 034-Sacramento County

2239 EXPENSE Base N 42453801 HP CGT Balancing Accounts HPB Traditional ILI Runs 5253015 I-137 L-131 MP 24.88-50.57 ILI RE-INSPEC I-137 L-131 MP 24.88-50.57 ILI RE-INSPEC 10/28/2015 5/6/2016 5/17/2016 7/29/2016 N N N 1,451           21,686               1,273,585             1,273,585   - Y - N/A 001-Alameda County

2240 EXPENSE Base N 42453802 HP CGT Balancing Accounts HPB Traditional ILI Runs 5253016 I-111E SP-5 / L-191 MP 0 - 5.78 PIG & AN I-111E SP-5 / L-191 MP 0 - 5.78 PIG & AN 12/15/2015 5/3/2017 5/15/2017 7/14/2017 N N Y 260,594      110,041             1,540,962             1,540,962   - N/A - N/A 007-Contra Costa County

2241 EXPENSE Base N 42654652 HP CGT Balancing Accounts HPB Traditional ILI Runs 5253021 10X12in LOW PRESSURE GEO & MFL TOOL DEV 10"X12" LOW PRESSURE GEO & MFL TOOL DEV 03/08/2016 1/0/1900 - - N N N 6,019           9,412                 398,869                398,869      - Y - N/A 099-Multiple Counties

2242 EXPENSE Base N 42705435 HP CGT Balancing Accounts HPB Traditional ILI Runs 5253052 L-119B Tool Extraction at MP 5.52 RT-830 L-119B TOOL EXTRACTION AT MP 5.52 05/20/2016 5/23/2016 6/30/2016 7/15/2016 N N N 15,876         30,804               1,011,779             1,011,779   - N - N/A 034-Sacramento County

2243 EXPENSE Base N 84001781 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5253217 L-215 MP 0.278-4.89 TEST L-215 MP 0.278-4.89 TEST 06/03/2016 6/20/2016 11/5/2016 11/11/2016 N N N 15,462         65,929               5,807,423             5,807,423   - N/A - N/A 050-Stanislaus County

2244 EXPENSE Base N 84002136 HP CGT Balancing Accounts HPB Traditional ILI Runs 5253695 L-302E MP 0.00 -12.02 Re-inspection I-271 L-302E MP 0.00 - 12.02 RE-INSPECTI 07/01/2016 12/4/2017 2/2/2018 3/1/2018 Y Y N 858,463      926,794             940,120                940,120      - N/A - N/A 006-Colusa County

2245 EXPENSE Base N 42775208 HP CGT Balancing Accounts HPB Traditional ILI Runs 5253922 L-108 MP 67.65 ILI MFL Tool Extraction I-136B L-108 MP 67.65 ILI MFL TOOL EXTR 08/22/2016 8/24/2016 12/7/2016 12/16/2016 N N N (59,442)       2,626,364          4,138,361             4,138,361   - Y - N/A 034-Sacramento County

2246 EXPENSE Base N 84002400 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5254074 215 MP 4.89.00-6.65.00 Strength Test L-215 MP 4.89-8.52 TEST T-1264 09/08/2016 4/10/2017 5/19/2017 7/28/2017 N N Y 239,430      3,303,972          3,388,351             3,388,351   - N - N/A 050-Stanislaus County

2247 EXPENSE Base N 84002402 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5254076 215 MP 8.52.00-14.56.00 Strength Test L-215 MP 8.52-14.56 TEST T-1266 09/01/2016 3/6/2017 4/6/2017 7/28/2017 N N Y (16,934)       1,725,481          1,829,669             1,829,669   - Y - N/A 050-Stanislaus County

2248 EXPENSE Base N 84002403 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5254077 215 MP 14.56.00-17.1.00 Strength Test L-215 MP 14.56-17.1 TEST T-1267 09/01/2016 2/15/2017 3/17/2017 5/12/2017 N N N 90,685         1,925,236          2,031,040             2,031,040   - N - N/A 050-Stanislaus County

2249 EXPENSE Base N 84002404 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5254078 215 MP 17.1.00-20.08.00 Strength Test L-215 MP 17.1-20.08 TEST T-1268 09/01/2016 1/23/2017 3/2/2017 5/12/2017 N N N 128,137      1,869,966          2,103,160             2,103,160   - N/A - N 050-Stanislaus County

2250 EXPENSE Base N 84002552 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5254367 NT ILI 2017- 0140-01 MP 0.00 - 0.86 DE&R L-0140-01-BERKELEY ILI DE&R IMMEDIATE 10/03/2016 5/30/2017 - 11/30/2017 Y N Y 1,515,310   2,071,278          2,071,278             2,071,278   - N/A - N/A 001-Alameda County

2251 EXPENSE Base N 42698083 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5254419 RT-827 L-132 MP 8.24 CUT-OUT GW CORROSIO RT-827 L-132 MP 8.24 CUT-OUT GW CORROSIO 05/06/2016 5/11/2016 5/19/2016 6/13/2016 N N N 868              5,298                 267,831                267,831      - Y - N/A 043-Santa Clara County

2252 EXPENSE Base N 42867453 HP CGT Balancing Accounts HPB Traditional ILI Runs 5254596 RT-759 L-119B REPLACE UNPIGGABLE RT-759 L-119B REPLACE UNPIGGABLE 11/30/2017 4/18/2016 5/4/2016 5/6/2016 N N N 963              963                    584,348                584,348      - N/A - N/A 034-Sacramento County

2253 EXPENSE Base N 8177171 HP CGT Balancing Accounts HPF Hydrostatic Testing - IM 5254602 2017 IM Strength Test Costs 2017 Strength Test TIMP costs - - - - N N N 1,069,068   2,511,277          32,531,365           32,531,365 - N/A - N/A Not assigned
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2254 EXPENSE Base N 84002800 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5255152 L-21E Emergent NT ILI I-382 L-21E EMERGENT NT ILI 11/21/2016 12/5/2016 12/18/2016 12/23/2016 N N N 24,265         11,927               1,022,823             1,022,823   - N/A - N/A 049-Sonoma County

2255 EXPENSE Base N 84002841 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5255229 L-132S MP 5.762 NT ILI I-359B L-132S MP 5.762 NT ILI 10/27/2016 11/3/2016 12/1/2016 12/26/2016 N N N -               11,064               1,260,073             1,260,073   - N/A - N/A 043-Santa Clara County

2256 EXPENSE Base N 84002860 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5255372 L-131 MP24.88-46.34(ID-64-2-5)ILI DE&R L-131 MP24.88-46.34(ID-64-2-5)ILI DE&R 07/28/2016 5/31/2017 - 7/31/2017 Y N Y 898,707      1,323,433          1,331,523             1,331,523   - Y - N/A 039-San Joaquin County

2257 EXPENSE Base N 84002861 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5255393 L-101 MP 35.47 ILI CUT OUT 2016 EXAM&REP RT-945 L-101 MP 35.47 ILI CUT OUT 2016 12/01/2016 12/1/2016 1/13/2017 1/13/2017 N N N 5,814           584,366             593,995                593,995      - N - N/A 041-San Mateo County

2258 EXPENSE Base N 84002981 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5255512 I-391 L-057A NT-ILI I-391 L-057A NT-ILI MP 6.34-8.71 12/12/2016 6/5/2017 7/5/2017 2/16/2018 N Y N 591,761      1,420,586          1,420,644             1,420,644   - Y - N/A 039-San Joaquin County

2259 EXPENSE Base Y 84002980 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5255513 L-132 Dig Site 2 MP 34.93 NT ILI DE&R RT-968 L-132 DIG SITE 2 MP 34.93 NT ILI 12/15/2016 1/28/2017 1/30/2017 1/30/2017 N N N 5,955           322,738             325,812                325,812      - N/A - N/A 041-San Mateo County

2260 EXPENSE Base N 84003161 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5255754 L-021E, MP 117.28-117.30 NT-ILI I-385 L-021E NT-ILI MP 117.28-117.30 01/03/2017 9/5/2017 9/23/2017 10/2/2017 Y N Y 620,227      690,329             690,329                690,329      - Y - N/A 023-Mendocino County

2261 EXPENSE Base N 84003162 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5255755 DFM-2406-01, MP 0.08-0.15 NT-ILI I-384 L-2406-01 NT-ILI MP 0.08-0.15 01/03/2017 9/11/2017 9/21/2017 10/6/2017 Y N Y 657,158      757,625             757,625                757,625      - Y - N/A 001-Alameda County

2262 EXPENSE Base N 84003163 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5255777 DFM 0126-01 MP0-1.84 NT-ILI DE&R Immed. DFM 0126-01 MP0-1.84 NT-ILI DE&R IMMED. 07/28/2016 1/19/2017 - 3/30/2017 N N N 111,182      1,919,989          1,919,989             1,919,989   - Y - N/A 007-Contra Costa County

2263 EXPENSE Base Y 84003164 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5255778 L-132 MP 5.74 NT-ILI DE&R Immediate L-132 MP 5.74 NT-ILI DE&R IMMEDIATE 07/28/2016 11/13/2017 - 2/28/2018 Y Y N 489,675      526,692             526,692                526,692      - N/A - N/A 043-Santa Clara County

2264 EXPENSE Base Y 84003204 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5255789 L-57A MP 9.48-16.68 -ILI DE&R Immediate L-57A MP 9.48-16.68 -ILI DE&R IMMEDIATE 07/28/2016 8/14/2017 8/23/2017 8/29/2017 Y N Y 119,506      252,850             252,850                252,850      - N/A - N/A 007-Contra Costa County

2265 EXPENSE Base N 84002320 HP CGT Balancing Accounts HPB Traditional ILI Runs 5255835 L-402 MP 21.71-33.52 ILI PIG & ANALYSIS I-357 L-402 MP 21.71-33.52 ILI PIG & ANA 08/01/2016 2/20/2018 4/14/2018 5/1/2018 N N N 494,947      2,104,247          2,139,410             2,139,410   - Y - N/A 045-Shasta County

2266 EXPENSE Base N 84003242 HP CGT Balancing Accounts HPB Traditional ILI Runs 5255876 DFM 0617 Operational Cleaning I-413 DFM 0617 OPERATIONAL CLEANING 01/26/2017 4/3/2017 5/5/2017 6/12/2017 N N N 430,821      2,362,732          2,362,732             2,362,732   - N - N/A 034-Sacramento County

2267 EXPENSE Base N 42947977 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5256013 21E_116.37_Cutout 21E 116.37 CUTOUT 02/13/2017 8/28/2017 9/15/2017 9/28/2017 Y N Y 692,187      751,934             751,934                751,934      - N/A - N/A 023-Mendocino County

2268 EXPENSE Base N 84001920 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256065 I-258 L-109 MP 40.70-40.75 NON-TRAD I-258 L-109 MP 40.70-40.75 NON-TRAD 05/25/2016 10/31/2016 12/14/2016 2/20/2017 N N N 3,252           43,189               697,354                697,354      - N/A - N/A 038-San Francisco County

2269 EXPENSE Base N 42950030 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5256092 EC13-EC15 Digs from Review EC13-EC15 DIGS FROM REVIEW 02/16/2017 11/6/2017 - 11/14/2017 Y N Y 1,482,599   1,611,782          1,611,782             1,611,782   - N/A - N/A 099-Multiple Counties

2270 EXPENSE Base N 84003502 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5256295 L-138 MP 43.43 - 49.43 ILI DE&R L-138 MP 43.43 - 49.43 ILI DE&R 03/10/2017 3/27/2017 - 5/9/2017 N N N (42,399)       620,285             620,285                620,285      - N - N/A 010-Fresno County

2271 EXPENSE Base Y 42109978 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) I-075 GT L-118A NON-TRADITIONAL ILI MP 6 04/18/2014 7/14/2014 7/24/2014 8/18/2014 N N N 6,626           8,358                 832,851                832,851      - N/A - N/A 050-Stanislaus County

2272 EXPENSE Base N 42154126 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) EC14-108-2-G&H - NON TRADITIONAL ILI 07/10/2014 7/25/2014 8/8/2014 2/23/2018 N Y N 468              (76)                     523,484                523,484      - N/A - N/A 050-Stanislaus County

2273 EXPENSE Base N 42173327 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) I-092 GT L-132 MP 45.09 NON-TRADITIONAL 08/18/2014 8/25/2014 9/8/2014 11/19/2014 N N N 6,577           9,558                 722,807                722,807      - N - N/A 041-San Mateo County

2274 EXPENSE Base N 42224346 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) I-098 L142N NON-TRADITIONAL ILI MP 13.56 11/03/2014 12/1/2014 12/10/2014 3/10/2015 N N N 5,510           8,522                 504,719                504,719      - N - N/A 015-Kern County

2275 EXPENSE Base N 42354997 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) I-095C L-101 MP 35.49-35.85 CASED ILI 03/26/2015 7/15/2015 10/22/2015 12/1/2015 N N N 7,119           9,033                 1,305,151             1,305,151   - Y - N/A 041-San Mateo County

2276 EXPENSE Base N 42354998 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) I-095D L-101 MP 35.85-36.97 CASED ILI 03/25/2015 4/7/2015 10/21/2015 12/1/2015 N N N 59,642         53,404               2,482,585             2,482,585   - N - N/A 041-San Mateo County

2277 EXPENSE Base Y 42435151 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) I-146 L-109-3 MP 40.35-40.73 NT ILI 2015 10/05/2015 2/29/2016 3/30/2016 5/28/2016 N N N 19,561         33,788               1,982,027             1,982,027   - Y - N/A 099-Multiple Counties

2278 EXPENSE Base Y 42481118 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) I-144 2015 NT ILI L-153 / L-153-2 09/04/2015 11/9/2015 12/12/2015 2/24/2016 N N N 16,243         17,881               1,959,953             1,959,953   - N/A - N/A 001-Alameda County

2279 EXPENSE Base Y 42489310 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) I-157B 2015 NT ILI L-101 MP 40.81 - 40.8 10/02/2015 10/29/2015 11/18/2015 1/27/2016 N N N 8,397           8,706                 957,286                957,286      - N/A - N/A 038-San Francisco County

2280 EXPENSE Base Y 42597992 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5256315 Emergent Bucket NT-ILI (HPR) EMERGENT NT ILI L-109 MP 7.5744 TO 7.605 12/28/2015 12/31/2015 1/10/2016 1/16/2016 N N N 6,086           8,508                 1,017,026             1,017,026   - N - N/A 043-Santa Clara County

2281 EXPENSE Base N 84003688 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5256494 L-191 MP 3.86-9.46 ILI DE&R Immediate L-191 MP 3.86-9.46 ILI IMMEDIATE DIGS 03/28/2017 9/6/2017 - 7/26/2017 Y N Y 400,167      462,505             462,505                462,505      - Y - N/A 007-Contra Costa County

2282 EXPENSE Base N 84003781 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5256624 L-21E MP53.12-64.36 DE&R Immediate L-21E MP53.12-64.36 DE&R IMMEDIATE 04/19/2017 7/26/2017 - 12/5/2017 Y N Y 1,178,127   1,227,181          1,227,181             1,227,181   - Y - N/A 049-Sonoma County

2283 EXPENSE Base N 84003940 HP CGT Balancing Accounts HPM Repairs / Replace < '50ft 5256832 210B_25.977-25.98_IM 2017 Assessment 210B 25.977-25.98 IM 2017 ASSESSMENT 05/18/2017 9/26/2017 - 10/20/2017 Y N Y 273,187      280,509             280,509                280,509      - - - N/A 028-Napa County

2284 EXPENSE Base N 84004060 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5256953 Cutout - ID-60 L-021D ILI MP24.64 CUT OUT 05/31/2017 7/18/2017 7/30/2017 7/30/2017 Y N Y 441,379      477,087             477,087                477,087      - N/A - N/A 049-Sonoma County

2285 EXPENSE Base N 84004222 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5257038 DFM-1519-04 MP 0.025-0.188 NT-ILI I-423 DFM-1519-04 MP 0.188-0.25 NT-ILI 06/19/2017 11/3/2017 11/16/2017 11/29/2017 Y N Y 587,042      587,143             587,143                587,143      - - - N/A 031-Placer County

2286 EXPENSE Base N 84004266 HP CGT Balancing Accounts HPB Traditional ILI Runs 5257161 L-21E MP 93.54-114.89 ILI Re-Inspection I-429 L-21E MP 93.54-114.89 ILI RE-INSPE 06/27/2017 11/13/2017 12/18/2017 12/19/2018 Y Y N 831,087      831,087             831,087                831,087      - - - N/A 023-Mendocino County

2287 EXPENSE Base N 84004268 HP CGT Balancing Accounts HPB Traditional ILI Runs 5257163 L-300B MP 256.65-298.96 ILI Re-Inspectio I-431 L-300B MP 256.65-298.96 ILI RE-INS 06/29/2017 10/16/2017 1/26/2018 2/13/2018 Y Y N 486,689      486,689             486,689                486,689      - - - N/A 015-Kern County

2288 EXPENSE Base Y 84004261 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5257166 L-105A MP 45.65-45.85 NT-ILI I-424 L-105A NT-ILI MP 45.65-45.85 06/23/2017 10/25/2017 11/1/2017 11/16/2017 Y N Y 505,785      505,785             505,785                505,785      - N/A - N/A 007-Contra Costa County

2289 EXPENSE Base N 84004262 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5257167 L-114 NT-ILI MP 28.93-28.88 I-425 L-114 NT-ILI MP 28.93-28.88 04/24/2017 8/21/2017 8/23/2017 9/1/2017 Y N Y 261,097      261,097             261,097                261,097      - N/A - N/A 001-Alameda County

2290 EXPENSE Base N 84004485 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5257513 L-401 MP 317.96-428.05 ILI DE&R L-401 MP 317.96 - 428.05 ILI DE&R 08/01/2017 12/18/2017 - 4/23/2018 Y Y N 257,219      257,219             257,219                257,219      - - - N/A 024-Merced County

2291 EXPENSE Base N 84004581 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5257593 L-050A NT-ILI MP 2.54-2.55 I-439 L-050A NT-ILI MP 2.54 - 2.55 08/08/2017 10/21/2017 11/15/2017 12/7/2017 Y N Y 320,100      320,100             320,100                320,100      - - - N/A 051-Sutter County

2292 EXPENSE Base N 84004600 HP CGT Balancing Accounts HPN ECDA Direct Examinations 5257615 2017 NSEG 124B from 2013 2017 NSEG 124B FROM 2013 08/02/2017 11/2/2017 - 11/17/2017 Y N Y 317,918      317,918             317,918                317,918      - - - N/A 058-Yuba County

2293 EXPENSE Base N 84004660 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5257652 L-57A MP 6.34-8.77 NT-ILI Immediate Digs L-57A MP 6.34-8.77 ILI IMMEDIATE DIGS 08/07/2017 10/17/2017 - 11/13/2017 Y N Y 592,812      592,812             592,812                592,812      - - - N/A 007-Contra Costa County

2294 EXPENSE Base N 84004741 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5257796 L-177A MP 88.83-163.04 ILI Immed Digs L-177A MP 88.83-163.04 ILI IMMED DIGS 08/23/2017 9/27/2017 - 11/11/2017 Y N Y 859,778      859,778             859,778                859,778      - - - N/A 099-Multiple Counties

2295 EXPENSE Base N 84004745 HP CGT Balancing Accounts HPB Traditional ILI Runs 5257913 L132 Temp Launcher & Reducer replacement I-027C L132 TEMP LAUNCHER & REDUCER REPL 08/28/2017 3/19/2018 4/21/2018 7/5/2018 N N N 1,386,386   1,386,386          1,386,386             1,386,386   - - - N/A 043-Santa Clara County

2296 EXPENSE Base N 84004862 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5258044 L-119C MP 0.00-6.69 ILI Immediate Digs L-119C MP 0.00 - 6.69 ILI IMMEDIATE DIGS 09/18/2017 10/20/2017 - 12/2/2017 Y N Y 404,080      404,080             404,080                404,080      - - - N/A 034-Sacramento County

2297 EXPENSE Base N 84004861 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5258073 L-21G NT-ILI MP12.12-12.16 I-446 L-21G NT-ILI MP 12.12 - 12.16 09/13/2017 11/13/2017 12/14/2017 1/11/2018 Y Y N 666,551      666,551             666,551                666,551      - - - N/A 049-Sonoma County

2298 EXPENSE Base N 84004995 HP CGT Balancing Accounts HPR Non-Traditional ILI Runs 5258327 L-21F NT-ILI MP 12.14-12.16 I-451 L-21F NT-ILI MP 12.14 - 12.16 09/26/2017 11/28/2017 12/8/2017 1/11/2018 Y Y N 706,447      706,447             706,447                706,447      - - - N/A 021-Marin County

2299 EXPENSE Base N 84005043 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5258422 L-21E MP 60.3 Sleeve Repair L-21E MP60.3(S.4) & MP56.76(S.5)CUT OUT 11/02/2017 11/20/2017 11/30/2017 - Y N N 561,566      561,566             561,566                561,566      - - - N/A 049-Sonoma County

2300 EXPENSE Base N 84005065 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5258683 DFM-0140-01 MP.50-.60 Cutouts(ID84-9&12) DFM 0140-01 MP .50-.60 CUTOUTS(D84-9&12) 09/18/2017 10/5/2017 10/9/2017 10/25/2017 Y N Y 505,288      505,288             505,288                505,288      - - - N/A 001-Alameda County

2301 EXPENSE Base N 84005202 HP CGT Balancing Accounts HPI ILI Direct Exam and Repair 5258875 L-124A MP 26.04-0.00 ILI Immediate Digs L-124A MP 26.04 - 0.00 ILI IMMEDIATE DIG 11/01/2017 5/8/2018 - 6/28/2018 N N N 454,640      454,640             454,640                454,640      - - - N/A 099-Multiple Counties

2302 EXPENSE Base N 9700125 34 Maint Gas Trans-Subsid 34A StanPac Expense 5900121 StanPac Expense GSM,LOS MED,STANPA,MEAS,MAINTENANCE - - - - N N N 32,126         96,822               343,173                343,173      - - - N/A Stanpac

2303 EXPENSE Base N 9700130 34 Maint Gas Trans-Subsid 34A StanPac Expense 5900121 StanPac Expense GSM,LOS MED,STANPA,PIPE,MAINTENANCE - - - - N N N 6,182           7,795                 361,791                361,791      - - - N/A Stanpac

2304 EXPENSE Base N 9700192 34 Maint Gas Trans-Subsid 34A StanPac Expense 5900121 StanPac Expense GSO, STANPAC, SYS CONTRL & LD DISPAT - - - - N N N 124,327      246,046             2,608,997             2,608,997   - - - N/A Stanpac
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2305 EXPENSE Base N 97000841 34 Maint Gas Trans-Subsid 34A StanPac Expense 5900121 StanPac Expense R-402 Sp-3 Mp 193.02 Expsd Casing Hwy80 01/18/2012 5/7/2018 - 5/29/2018 N N N 56,084         105,213             363,531                363,531      - - - N/A 007-Contra Costa County

2306 EXPENSE Base N 97001021 34 Maint Gas Trans-Subsid 34A StanPac Expense 5900121 StanPac Expense SP-3 MP 167.31-198.10 ILI RE-INSPECTION 04/09/2013 10/17/2013 2/8/2014 - N N N 1,375           4,740                 3,625,148             3,625,148   - - - N/A 007-Contra Costa County

2307 EXPENSE Base N 97002221 34 Maint Gas Trans-Subsid 34A StanPac Expense 5900121 StanPac Expense SP-3 MP 167-198 Direct Exam & Repair 04/14/2014 6/10/2015 - 7/2/2015 N N N 233              233                    1,230,114             1,230,114   - - - N/A 007-Contra Costa County

2308 EXPENSE Base N 97002961 34 Maint Gas Trans-Subsid 34A StanPac Expense 5900121 StanPac Expense EC17-SP5 ENG & DIGS 01/19/2016 8/8/2016 - 11/16/2016 N N N 44,986         437,854             990,236                990,236      - N/A - N/A Stanpac

2309 EXPENSE Base N 97001461 34 Maint Gas Trans-Subsid 34A StanPac Expense 5902941 StanPac-PSEP Expense SP4Z T-279-13 MP 8.43 to 8.93 10/11/2012 3/6/2013 5/1/2013 6/5/2013 N N N -               1,897                 1,516,474             1,516,474   - - - N/A 007-Contra Costa County

2310 EXPENSE Base N 97003621 34 Maint Gas Trans-Subsid 34A StanPac Expense 5903223 TBD_StanPac Expense_One RT-855 SP4Y_1.09_Pipe Span Replacement 07/25/2016 8/15/2016 8/19/2016 8/24/2016 N N N 6,243           13,009               250,107                250,107      - - - N/A Stanpac

2311 EXPENSE Base N 97003661 34 Maint Gas Trans-Subsid 34A StanPac Expense 5903223 TBD_StanPac Expense_One SP5/L-191 MP 0.11-10.6 Pigging (Stanpac) - - - - N N N -               634,850             634,850                634,850      - Y - N/A Stanpac

2312 EXPENSE Base N 97003541 34 Maint Gas Trans-Subsid 34A StanPac Expense 5903461 SP-5/L-191 Stanpac MP 3.86-5.78 SP-5/L-191 Stanpac MP 3.86-5.78 07/02/2016 - - - N N N -               555,796             557,853                557,853      - N/A - N 007-Contra Costa County

2313 EXPENSE Base N 97004381 34 Maint Gas Trans-Subsid 34A StanPac Expense 5904061 SP5 MP 0.00-3.86 ILI DE&R Immediate SP5 MP 0.00-3.86 ILI DE&R Immediate 03/30/2017 7/10/2017 - 8/24/2017 Y N Y 1,256,945   1,513,874          1,513,874             1,513,874   - N/A - N 007-Contra Costa County

2314 EXPENSE Base N 42815207 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5254372 GERBER GHG HIGH BLEED RETROFIT EXP Gerber GHG High Bleed Retrofit Exp - 1/0/1900 - 1/0/1900 N N N -               -                     -                        250,000      - - - N/A -

2315 CAPITAL Base N 74015612 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5777837 IRVINGTON SAMPLE PROBE 3 RELOCATION Irvington Sample Probe 3 Relocation - 10/31/2019 12/31/2019 12/12/2019 N N N -               -                     -                        282,893      - Y - N/A -

2316 EXPENSE Base N 40755023 JT GT Reliability & General Maint JTB Pipeline Repair 5030895 DFM 0409-01, HIDDENBROOK, LOWER PIPE FORECAST ONLY - JTB - - - - N N N -               -                     -                        285,000      - N - N/A -

2317 EXPENSE Base N 42817844 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5254384 MILPITAS SEISMIC UPGRADES Milpitas Seismic Upgrades - 4/5/2018 - - N N N -               -                     -                        300,000      - - - N/A -

2318 CAPITAL Base N 74015627 3L Gas Trans Storage Wells 3L5 WELL - Cntrls & Conts Monitrng 5777828 CARB - PC - WELL HEAD LEAK DETECTION CARB - PC - Well Head Leak Detection - 9/18/2019 11/13/2019 10/25/2019 N N N -               -                     -                        318,965      - N - N/A -

2319 CAPITAL Base N 31099988 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5759578 *CANC* VALVE AUTOMATION Valve Automation - - - - N N N -               -                     -                        328,322      - N/A - N/A -

2320 EXPENSE Base N 41471918 JT GT Reliability & General Maint JTB Pipeline Repair 5024010 FAIRWAY STATION YARD REPAIRS GT Pipeline Other - - - - N N N -               -                     -                        350,000      - - - N/A -

2321 EXPENSE Base N 42815206 JT GT Reliability & General Maint JTY Routine Spend C&P Expense 5254331 DELEVAN GHG HIGH BLEED RETROFIT EXP Delevan GHG High Bleed Retrofit Exp - 12/12/2018 - 1/14/2019 N N N -               -                     -                        350,000      - - - N/A -

2322 CAPITAL Base N 74015441 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5777758 LINE 177A MP 176.3 CASING REMEDIATION LINE 177A MP 176.3 Casing Remediation - 8/14/2018 1/0/1900 10/4/2018 N N N -               -                     -                        382,438      - Y - N/A -

2323 CAPITAL Base N 74015467 3K Gas Trans Remediate Corrosion 3K5 Casing Mitigation 5777772 CSG577 L-402 MP 14.086 REMEDIATION CSG577 L-402 MP 14.086 Remediation - 11/5/2018 1/0/1900 12/31/2018 N N N -               -                     -                        393,215      - Y - N/A -

2324 CAPITAL Base N 74015747 75 GT Pipeline Reliability 75M Shallow Pipe 5778128 R-1015 SEG166 L-101 MP31.95-32.17 PN_101_0004_Seg166_MP1_31.95_MP2_32.17 - 5/7/2019 9/23/2019 11/6/2019 N N N -               -                     -                        480,811      - Y - N/A -

2325 CAPITAL Base N 74003061 98 GT Integrity Management 98C ILI Upgrades 5768569 *CANC* I-114C L-316-20 MP 1.36 INST REC L-316-20 MP 1.36 INSTALL ILI RECEIVER - - - - N N N -               -                     -                        500,000      - N/A - N/A -

2326 EXPENSE Base N 40890670 JT GT Reliability & General Maint JTA Pipeline WRO Expense 5010516 WRO CONFLICTS N/S ANTIOCH TERM NEW ROAD Wro Conflicts N/s Antioch Term New Road - - - - N N N -               -                     -                        500,000      - N - N/A -

2327 CAPITAL Base N 31099960 75 GT Pipeline Reliability 75C Routine Spend M&C - Capital 5759568 *CANC* STATION-BLOOMFIELD UPGRADES Bloomfield Sta - Control Upgrades - - - - N N N -               -                     -                        525,000      - N - N/A -

2328 CAPITAL Base N 74015625 3L Gas Trans Storage Wells 3L5 WELL - Cntrls & Conts Monitrng 5777823 CARB - LM - WELL HEAD LEAK DETECTION CARB - MI - Well Head Leak Detection - 9/18/2019 11/13/2019 10/25/2019 N N N -               -                     -                        639,988      - N - N/A -

2329 EXPENSE Base Y 41812494 JT GT Reliability & General Maint JTJ GT Information Techn 5238796 PRIMAVERA ONGOING MAINTENANCE EXPENSE Primavera Ongoing Maintenance Expense - - - - N N N -               -                     -                        736,424      - N/A - N/A 099-Multiple Counties

2330 CAPITAL Base N 31101240 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5759547 *CANC*1816-15_1 MP 0-0.47 1816-15_1 MP 0-0.47 - - - - N N N -               -                     -                        745,496      - Y - N/A -

2331 CAPITAL Base N 74015624 3L Gas Trans Storage Wells 3L5 WELL - Cntrls & Conts Monitrng 5777824 CARB - LM - GHG AMBIENT MONITORING CARB - MI - GHG Ambient Monitoring - - - - N N N -               -                     -                        796,998      - N/A - N/A -

2332 CAPITAL Base N 31098516 76 GT Station Reliability 76G Station Reliability 5759666 *CANC* BRENTWOOD TOWN METER Brentwood Town Meter - - - - N N N -               -                     -                        811,767      - N - N/A -

2333 CAPITAL Base N 74012904 76 GT Station Reliability 76M GT SCADA Visibility 5759570 S-256 BRENTWOOD BACKUP POWER TO REGCONVBrentwood-backup power to reg actuators - 1/0/1900 1/0/1900 1/0/1900 N N N -               -                     -                        840,821      - N - N/A -

2334 CAPITAL Base N 74015628 3L Gas Trans Storage Wells 3L4 WELL - Repair and Replace 5774276 MI WELL VALVE REPLACEMENTS (2018) - CONS MI Well Valve Repl (2018) - Construct - 1/0/1900 1/0/1900 1/0/1900 N N N -               -                     -                        877,866      - Y - N/A -

2335 CAPITAL Base N 74012908 76 GT Station Reliability 765 Perform Transm Terminal Upgrd 5759573 S-258 BRENTWOOD ELECTRIC BREAKERSCONV Brentwood Elec. Breakers Consolidation - 1/0/1900 1/0/1900 1/0/1900 N N N -               -                     -                        881,135      - N/A - N/A -

2336 CAPITAL Base N 74004073 84 GT Gas Gethering System Manage 84D Gas Gathering 5769240 193_0.00-0.00_RETIRE URSULA ZIMMER1 RP R-522 L-193 MP 0.0 Retire Ursula Zimmer1 - - - - N N N -               -                     -                        950,000      - N - N/A -

2337 CAPITAL Base N 74015623 3L Gas Trans Storage Wells 3L5 WELL - Cntrls & Conts Monitrng 5777827 CARB - MI - WELL HEAD LEAK DETECTION CARB - LM - Well Head Leak Detection - 10/1/2018 10/18/2018 10/15/2018 N N N -               -                     -                        975,435      - Y - N/A -

2338 EXPENSE Base N 84001441 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5252625 0604-24 MP 0.00-0.004 TEST T-1168 0604-24 MP 0.00-0.004 TEST - 1/0/1900 - 1/0/1900 N N N -               -                     -                        1,020,000   - N - N/A 034-Sacramento County

2339 EXPENSE Base N 84001470 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5252636 CANC DCUST8825 MP 0.00-0.098 TEST DCUST8825 MP 0.00-0.098 TEST - 1/0/1900 - 1/0/1900 N N N -               -                     -                        1,020,000   - N/A - N/A 034-Sacramento County

2340 EXPENSE Base N 43243832 JT GT Reliability & General Maint JTW Routine Spend M&C - Expense 5245109 CONCORD TEST LAB Test Lab - - - - N N N -               -                     -                        1,100,000   - - - N/A -

2341 CAPITAL PSEP N 31235792 2H GT PL Safety Enhance Plan-Cap 2H1 Blocked Do Not Use: PSEP 5770182 R-188C L220 MP19.37-19.69 REPL-PSEP L-220, MP 19.37-19.69 - - - - N N N -               -                     -                        1,137,000   - N/A - Y -

2342 EXPENSE Base N 40754990 JT GT Reliability & General Maint JTA Pipeline WRO Expense 5010516 DFM 0406-01, MP 1.76 EXTEND CASING Wro Conflicts N/s Antioch Term New Road - - - - N N N -               -                     -                        1,185,000   - N/A - N/A -

2343 CAPITAL Base N 74013726 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5776468 *CANC*S416 LOS MEDANOSPAD ELCDIST&CTRLUP GT Storage Well Rework - - - - N N N -               -                     -                        1,386,424   - N - N/A 007-Contra Costa County

2344 EXPENSE Base Y 8119657 JT GT Reliability & General Maint JT7 Physical Security - Expense 5036889 Systemwide Security Sys Contracted Mtc Physical Security - 1/0/1900 12/31/2015 1/0/1900 N N N -               -                     -                        1,400,000   - Y - N/A 099-Multiple Counties

2345 CAPITAL Base N 74008782 76 GT Station Reliability 76T Upgrade Station Controls 5772776 FRESNO GAS LOAD CENTER STATION REBUILD Fresno Gas Load Center_Station Rebuild - 2/13/2019 5/8/2019 3/25/2019 N N N -               -                     -                        1,522,402   - Y - N/A -

2346 EXPENSE Base N 84001466 JT GT Reliability & General Maint JTC Hydrostatic Tstng D.11-06-017 5252632 *CANC* 021A MP 24.11-24.14 TEST 021A MP 24.11-24.14 TEST - - - - N N N -               -                     -                        1,543,537   - N - N/A 049-Sonoma County

2347 CAPITAL Base N 31098467 76 GT Station Reliability 76G Station Reliability 5759668 *CANC* WESTEND PRIMARY Westend Primary - - - - N N N -               -                     -                        2,616,618   - N/A - N/A -

2348 CAPITAL Base N 30604193 75 GT Pipeline Reliability 75E Vintage Pipe Replacement 5751293 *canc*L300A FAULT CROSSING AT MP 229 30604193 - L300A FAULT CROSSING AT MP 22 - - - - N N N -               -                     -                        2,652,599   - N - N/A 015-Kern County

2349 CAPITAL Base N 74015752 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777973 MI REWORK WELL RELIABILITY/DHSV #4 MI Rewrk Well Reliablty/DHSV 2018 TBD #4 - 4/23/2018 10/1/2018 5/4/2018 N N N -               -                     -                        2,990,862   - Y - N/A -

2350 CAPITAL Base N 74015749 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777970 MI REWORK WELL RELIABILITY/DHSV #1 MI Rewrk Well Reliablty/DHSV 2018 TBD #1 - 3/14/2018 10/1/2018 3/27/2018 N N N -               -                     -                        2,991,433   - Y - N/A -

2351 CAPITAL Base N 74015750 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777971 MI REWORK WELL RELIABILITY/DHSV #2 MI Rewrk Well Reliablty/DHSV 2018 TBD #2 - 4/3/2018 10/1/2018 4/17/2018 N N N -               -                     -                        2,991,433   - Y - N/A -

2352 CAPITAL Base N 74015751 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777972 MI REWORK WELL RELIABILITY/DHSV #3 MI Rewrk Well Reliablty/DHSV 2018 TBD #3 - 3/23/2018 10/1/2018 4/5/2018 N N N -               -                     -                        2,991,433   - Y - N/A -

2353 CAPITAL Base N 74015757 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777952 MI REWORK WELL RELIABILITY/DHSV #9 LM Rework Well Relblty/DHSV 2018 TBD #1 - 4/29/2018 10/1/2018 5/12/2018 N N N -               -                     -                        2,991,862   - Y - N/A -

2354 CAPITAL Base N 74015753 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777974 MI REWORK WELL RELIABILITY/DHSV #5 MI Rewrk Well Reliablty/DHSV 2018 TBD #5 - 5/13/2018 10/1/2018 5/26/2018 N N N -               -                     -                        2,991,862   - Y - N/A -

2355 CAPITAL Base N 74015754 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777975 MI REWORK WELL RELIABILITY/DHSV #6 MI Rewrk Well Reliablty/DHSV 2018 TBD #6 - 6/21/2018 10/1/2018 7/25/2018 N N N -               -                     -                        2,991,862   - Y - N/A -
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TABLE 3-1
GAS TRANSMISSION PROJECT CAPITAL AND EXPENSE

(CONTINUED)

A B C D E F G H I J K L M N O P Q R S T U V W X Y Z AA AB

Line 
#

Capital/
Expense

PSEP/
Base

Project 
Listed in 
Previous 
CPUC 
Safety 

Reports
(Y/N)

Order # / 
Planning 
Order #

MWC MWC Description MAT MAT Description
Planning 

Order 
Group

Order Description Planning Order Description

Order Start 
Date for work 

started or 
underway in 
the reporting 

period

Construction 
Start Date

Construction 
Complete 

Date

Operative 
(In Service) 

Date

Project 
start in 

reporting 
period 
(Y/N)

Project 
Underway 

in 
Reporting 

Period 
(Y/N)

Project 
completed 
in reporting 
period (Y/N)

 Net Amount 
spent in the 
Reporting 

Period 

 Net Total 
Amount Spent 
YTD through 

End of Reporting 
Period 

 Net Total amount 
spent since project 
inception to End of 
Reporting Period 

 Net Total 
Forecast 

Top 100 Report
(Report Year

 or Blank)

HCA
(Y/N
N/A)

Capital Project 
Described in any Rate 

Case Work papers 
(Case Year or Blank)?

Government 
Requirement/

Recommendation 
(Y/N/
N/A)

District/Division/County

2356 CAPITAL Base N 74015755 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777976 MI REWORK WELL RELIABILITY/DHSV #7 MI Rewrk Well Reliablty/DHSV 2018 TBD #7 - 4/23/2018 10/1/2018 5/12/2018 N N N -               -                     -                        2,991,862   - Y - N/A -

2357 CAPITAL Base N 74015756 3L Gas Trans Storage Wells 3L3 WELL - Reworks 5777977 MI REWORK WELL RELIABILITY/DHSV #8 MI Rewrk Well Reliablty/DHSV 2018 TBD #8 - 6/21/2018 10/1/2018 7/25/2018 N N N -               -                     -                        2,991,862   - Y - N/A -

2358 CAPITAL Base N 74013728 76 GT Station Reliability 76E Terminal Reliability 5776685 *CANC*S-228 MILPITAS TERMINAL REBUILD Milpitas Terminal - - - - N N N -               -                     -                        4,250,000   - N/A - N/A -

2359 CAPITAL Base N 31088887 76 GT Station Reliability 76H Compressor Stations 5761754 *CANC* TOPOCK RPLC K-4 & K-8 UNIT CTRL P TOPOCK RPLC K-4 & K-8 UNIT CTRL PANELS - - - - N N N -               -                     -                        6,000,000   - Y - N/A -

2360 CAPITAL Base Y 31088888 76 GT Station Reliability 76R Compressor Unit Control Repl 5761261 TOPOCK RPLC K-2 & K-7 UNIT CTRL PANELS 31088888-TOPOCK RPLC K-2 & K-7 UNIT CTRL - - - - N N N -               -                     -                        6,000,003   - Y - N/A -

2361 CAPITAL Base N 74012890 76 GT Station Reliability 76Z Physical Security - Capital 5765379 S-525 HINKLEY COMPR. SECURITY UP.CONV Hinkley Comp. Sta. - 4/5/2021 12/13/2021 5/7/2021 N N N -               -                     -                        6,090,000   - N - N/A -

2362 CAPITAL Base N 74012885 76 GT Station Reliability 76J Storage Well Rework 5765380 S-526 LOS MEDANOS UGS SECURITY UPGRACONV Los Medanos UGS - 1/0/1900 1/0/1900 1/0/1900 N N N -               -                     -                        6,090,000   - N - N/A -

2364 CAPITAL Base N 74007006 98 GT Integrity Management 98C ILI Upgrades 5771651 I-309 ILI UPGR L-111B MP 0-6.99 ILI Upgr L-111B MP 0-6.99 - 1/0/1900 1/0/1900 1/0/1900 N N N -               -                     -                        6,824,775   - N/A - N/A -

2365 CAPITAL Base N 74007252 98 GT Integrity Management 98C ILI Upgrades 5771835 I-351 ILI UPGR L-319 MP 0.00-8.97 ILI Upgr L-319 MP 0.00-8.97 - 1/0/1900 1/0/1900 1/0/1900 N N N -               -                     -                        8,904,909   - N - N/A -

2366 CAPITAL Base Y 74000719 76 GT Station Reliability 76T Upgrade Station Controls 5749558 TOPOCK CS CONTROL UPGRADE TOPOCK CS CONTROL Upgrd - 4/15/2019 2/20/2020 3/18/2020 N N N -               -                     -                        12,066,992 - N - N/A 036-San Bernardino County

2367 CAPITAL Base N 74012797 73 GT Pipeline Capacity 73A Capacity for Load Growth 5766258 *CNCL* R-834 DFM 1202-06 3.40MI MP FRESB Uprate + Fitness For Service (Capital) - - - - N N N -               -                     -                        40,074,219 - Y - N/A 010-Fresno County

2368 CAPITAL Base N 30603762 76 GT Station Reliability 76H Compressor Stations 5722954 *canc*TIONESTA K-1, GAS TURBINE REPLACEM 30603762-Tionesta K-1, Gas Turbine Repla - - - - N N N -               -                     -                        69,777,744 - N - N/A -
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PACIFIC GAS AND ELECTRIC COMPANY 

APPENDIX C 

PIPELINE SAFETY ENHANCEMENT PLAN COSTS 



Pipeline Safety Enhancement Plan
Authorized2

Update 
Application3

PSEP Expense 2011 2012 2013 2014 2015 2016 2017
2017 
JAN 2017 FEB 2017 MAR 2017 APR 2017 MAY 2017 JUN 2017 JUL 2017 AUG 2017 SEP 2017 OCT 2017 NOV 2017 DEC

PSEP Costs 
to Date

2011‐2014 PSEP 
Athorized

2011‐2014 PSEP 
Updated 2011‐2014 PSEP Updated

ITD Shareholder 
Funded 2011 2012 2013 2014 2015 2016 2017

2017 
JAN

2017 
FEB

2017 
MAR

2017 
APR

2017 
MAY

2017 
JUN

2017 
JUL

2017 
AUG

2017 
SEP

2017 
OCT

2017 
NOV

2017 
DEC

Pipeline Modernization
Pipe Replacement 0.0 0.0 0.1 0.9 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1
In Line Inspection 0.0 0.0 2.4 11.2 2.8 0.0 (0.0) 0.0 0.0 0.0 0.0 0.0 (0.0) 0.0 0.0 (0.0) 0.0 0.0 0.0 16.4

1 Strength Test
4,5 Pre‐1955 Installation 125.1 82.2 0.0 0.4 0.0 0 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 207.7
4,5 Post‐1955 Installation 33.9 72.0 5.1 0.0 (0.0) 0.0 (0.0) (0.0) 0.0 0.0 (0.0) 0.0 (0.0) 0.0 0.0 0.0 0.0 111.0

Strength Test Total 228.2 130.7 159.0 154.2 5.1 0.4 0.0 0.0 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 677.6
Eng Cond / Fatigue Analysis 0.0 0.0 0.3 0.8 0.7 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9

Pipeline Modernization Total 228.2 130.7 161.9 167.1 8.8 0.4 0.0 0.0 (0.0) 0.0 0.0 0.0 (0.0) 0.0 0.0 (0.0) 0.0 0.0 0.0 697.1 149.5 95.2 95.2 601.9 228.2 128.4 99.6 136.5 8.8 0.4 0.0 0.0 (0.0) 0.0 0.0 0.0 (0.0) 0.0 0.0 (0.0) 0.0 0.0 0.0

Pipeline Records Integration
MAOP 90.5 120.3 29.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 240.3
Mariner 1.2 3.8 1.4 6.0 16.6 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31.7
Pipeline Records Integration Total 91.6 124.1 30.7 6.2 16.6 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 272.0 0.0 0.0 0.0 272.0 91.6 124.1 30.7 6.2 16.6 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Valve Automation 0.0 0.5 1.9 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6 6.7 6.7 5.3 (2.1) 0.0 0.4 (1.1) (1.4) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Interim Safety Measures 0.0 2.4 2.3 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7 2.1 2.1 2.1 3.6 0.0 2.4 1.2 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PMO 5.0 6.5 3.5 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.3 6.6 6.6 4.9 9.7 5.0 6.4 0.2 (1.9) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Other 6.8 6.3 4.1 6.9 2.1 0.8 0.8 (0.0) 0.2 (0.9) 1.0 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 27.7 0.0 0.0 0.0 27.3 6.8 6.3 4.1 6.9 2.1 0.8 0.4 (0.0) 0.2 (0.9) 1.0 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0

Total PSEP Expense 331.7 270.4 204.3 184.8 27.5 3.9 0.9 0.0 0.1 (0.9) 1.0 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 1023.4 164.9 110.6 107.5 912.4 331.7 267.9 134.6 146.4 27.5 3.9 0.5 0.0 0.1 (0.9) 1.0 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0

PSEP Capital
Pipeline Modernization

1 Pipeline Replacement
4,6 Pipeline Replacement less Post‐1955 Strength Test Cost 11.8 224.1 307.5 255.7 76.1 19.0 14.7 0.4 (0.1) 0.3 1.9 2.4 2.7 1.7 1.6 1.9 1.4 (0.3) 0.8 909.0

6 Retirements 0.0 0.6 4.0 0.1 0.1 0.1 0.1 0 0 0 0 0 0 0 0 0 0 0 0 4.9
6 Downgrades 0.0 1.5 (1.5) (0.0) 0.0 0.1 0.0 0 (0) (0) 0 0 (0) 0 0 0 0 0 0 0.2
4 Post‐1955 Strength Test Cost 0.0 2.1 2.2 11.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.1
Pipeline Replacement Total 11.8 228.4 312.3 267.6 76.2 19.1 14.8 0.4 (0.1) 0.3 1.9 2.5 2.7 1.7 1.6 1.9 1.4 (0.3) 0.8 930.2

Strength Test Related  5.9 12.3 28.8 23.0 0.2 (0.2) 0.0 0.0 0.0 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 70.0
In Line Inspection Retrofitting 0.6 16.0 36.8 4.5 0.2 0.5 0.0 0.0 0.0 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 58.6

Pipeline Modernization Total 18.3 256.7 377.8 295.1 76.6 19.4 14.9 0.4 (0.1) 0.2 1.9 2.5 2.7 1.7 1.6 1.9 1.4 (0.3) 0.8 1058.8 852.5 614.9 610.0 441.6 0.0 2.1 35.8 295.1 81.5 19.4 7.7 0.4 (0.1) 0.2 1.9 2.5 2.7 1.7 1.6 1.9 1.4 (0.3) 0.8

Pipeline Records Integration
MAOP 1.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0
Mariner 4.9 29.3 37.1 32.2 29.8 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 135.0

Pipeline Records Integration Total 6.6 29.6 37.1 32.2 29.8 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 137.0 0.0 0.0 0.0 137.0 6.6 29.6 37.1 32.2 29.8 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Valve Automation 13.0 29.5 51.9 49.6 4.9 0.5 0.0 0.0 0.0 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 149.4 129.0 129.0 129.0 20.5 0.0 0.0 0.0 15.0 4.9 0.5 0.0 0.0 0.0 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Interim Safety Measures 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PMO 2.3 2.1 8.8 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.3 22.3 22.3 15.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Other 0.0 3.0 1.2 (1.5) 3.0 3.3 2.5 0.1 0.1 0.9 (0.0) 0.1 0.1 0.1 0.1 0.1 0.1 0.9 0.0 11.4 0.0 0.0 0.0 10.2 0.0 3.0 1.2 (1.5) 3.0 3.3 1.2 0.1 0.1 0.9 (0.0) 0.1 0.1 0.1 0.1 0.1 0.1 0.9 0.0

Total PSEP Capital 40.2 320.8 476.8 377.5 114.3 25.0 17.4 0.5 0.1 1.1 1.9 2.6 2.7 1.8 1.8 2.0 1.5 0.5 0.8 1372.0 1003.8 766.2 754.2 609.3 6.6 34.6 74.1 340.8 119.2 25.0 8.9 0.5 0.1 1.1 1.9 2.6 2.7 1.8 1.8 2.0 1.5 0.5 0.8

1 StanPac included in Actual and Forecasted Costs and Authorized Recovery.
2 Authorized Amount from D‐12.12.030.
3

4 Net change to Q4 2013 Compliance Report of zero. However, a +/‐shift of $245k to post/pre 1955 Strength Test in actuals of Dec 2013.
5

6

7

Includes 7.79 miles (5 orders) of projects that are 100% retired and 8.80 miles (3 orders) of projects that 100% downgrades. We are unable to allocate the actual recorded costs for the remaining retirements and downgrades that were part of a 
larger replacement project. Dollar values for these specific projects were determined through a pull of the financial system and subtracted from the overall Pipe Replacement spend to determine the Pipe Replacement less Post‐1955 Strength Test 
Costs. 6/7th of the StanPac project was included in the total for Retirement.

The year‐by‐year recoverable amounts for PMO Capital and Expense, as well as Valve Capital,  have been adjusted down; per PSEP Decision 12‐12‐030, Ordering Paragraph 6, PG&E is only allowed to collect actual costs up to the limit adopted by 
work stream.  Any underruns in an work stream may not be applied to over runs in other work streams.

Capital Pipe Replacement Recovery adjusted down due to canceled project without replacement equaling $221K as well as another project for $4.7M.  In compliance with Ordering Paragraph 6 of D. 12‐12‐030, the adopted capital amounts for any 
program shall be reduced by the cost of any [PSEP] Implementation Plan project not completed and not replaced with a higher priority project.

PSEP Actuals ITD

2017 CPUC Reporting
As of December 31, 2017

All values in millions of dollars

The Shareholder Funded Portion has been updated to reflect revenue numbers consistent with the Proposed Decision Adopting Settlement Agreement issued on October 16, 2014. The year over year shareholder amounts do not tie to the 
Settlement values due to the timing of the Settlement Agreement respective to prior year reporting of shareholder amounts.

Proposed Decision Adopting 
Settlement Agreement3 6 7

Shareholder Funded per Update Application3
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PACIFIC GAS AND ELECTRIC COMPANY 

APPENDIX D 

GAS TRANSMISSION MAP CORRECTIONS SUBMITTED 

THROUGH CORRECTIVE ACTION PROGRAM 

(JANUARY 1, 2014-JUNE 30, 2017) AND 

GAS TRANSMISSION H-FORM DISCREPANCIES FOUND 

THROUGH HISTORIC H-FORM REVIEW 



Gas Transmission Map Corrections submitted through CAP
(January 1, 2014-June 30, 2017)

Date of 
CAP 

Initiation
Type of Inspection (Workstream)

Location of 
Inspection 
(Division)

What document was 
discrepancy found against? Brief description of Discrepancy (CAP Title)

1/9/2015 Compliance Operations SA PFL, As-built or GT-GIS MC FOR D-16
1/12/2015 Gas Pipeline Operations & Maintenance MI PFL, As-built or GT-GIS MC Map correction request
1/15/2015 Gas Pipeline Operations & Maintenance MI PFL, As-built or GT-GIS MC GAS MAP CORRECTIONS
1/15/2015 Gas Pipeline Operations & Maintenance MI PFL, As-built or GT-GIS MC GAS RL-O7 ISABEL REGULATO
1/15/2015 Gas Pipeline Operations & Maintenance MI PFL, As-built or GT-GIS MC GAS RL-30 ALTIMARANO ARNO
1/15/2015 Gas Pipeline Operations & Maintenance MI PFL, As-built or GT-GIS MC GAS RF-23 080436
1/21/2015 Transmission Integrity Management FR PFL, As-built or GT-GIS MC 138B MOP  is not updated in Gas Map
1/12/2016 Gas Contract Management and Admin SJ PFL, As-built or GT-GIS WebGIS doesn't match D Plat
1/26/2016 Transmission Integrity Management SI PFL, As-built or GT-GIS L173 MP 12.39-13.54 Missing tap info
1/29/2016 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Correct HPR status D-plat Pathfinder
1/28/2016 Trans Portfolio Management & Eng SA PFL, As-built or GT-GIS Revise dist plat, GD GIS and GT GIS
1/28/2016 Gas Field Svcs / Locate & Mark South FR PFL, As-built or GT-GIS MC-2 Gas Map Correction Fresno
1/21/2016 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS MC Gas Mapping Missing Icon
1/21/2016 Trans Portfolio Management & Eng KE PFL, As-built or GT-GIS MC-3 Tap D-F Downing/wall map boundary
1/15/2016 Gas Contract Management and Admin SJ PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/15/2016 Gas Contract Management and Admin MI PFL, As-built or GT-GIS MC-2 WebGIS doesn't match D Plat
1/15/2016 GC Distribution North SF PFL, As-built or GT-GIS MC Gas Transmission Line Mapping Error
1/12/2016 Gas Contract Management and Admin PN PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/12/2016 Gas Contract Management and Admin PN PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/12/2016 Gas Contract Management and Admin PN PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/12/2016 Gas Contract Management and Admin DA PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/11/2016 Gas Contract Management and Admin DI PFL, As-built or GT-GIS MC-4 WebGIS doesn't match D Plat
1/7/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC-3 WebGIS doesn't match D Plat
1/7/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC-5 WebGIS doesn't match D Plat
1/7/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC-4 WebGIS doesn't match D Plat
1/7/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC-2 WebGIS doesn't match D Plat
1/7/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC-2 WebGIS doesn't match D Plat
1/7/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/7/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC-4 WebGIS doesn't match D Plat
1/7/2016 Gas Pipeline Operations & Maintenance NB PFL, As-built or GT-GIS MC MAP CORRECTION
1/6/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/6/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC-3 WebGIS doesn't match D Plat
1/6/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/6/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS WebGIS doesn't match D Plat
1/6/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/6/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/6/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS MC-7 WebGIS doesn't match D Plat
1/6/2016 Gas Contract Management and Admin YO PFL, As-built or GT-GIS WebGIS doesn't match D Plat

1/19/2016 Trans Portfolio Management & Eng SO PFL, As-built or GT-GIS MC Schellville tap missing in GIS
1/8/2016 GC Transmission RV PFL, As-built or GT-GIS Mapping Correction not completed
1/8/2016 Gas Contract Management and Admin CC PFL, As-built or GT-GIS MC-2 WebGIS doesn't match D Plat
1/8/2016 Gas Contract Management and Admin CC PFL, As-built or GT-GIS MC-2 WebGIS doesn't match D Plat
1/8/2016 Gas Contract Management and Admin CC PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
1/8/2016 Gas Contract Management and Admin MI PFL, As-built or GT-GIS MC-2 D Plat doesn't match WebGIS

1/25/2017 Land Operations CC PFL, As-built or GT-GIS MCFV Gas Transmission Mapping Issue
1/4/2017 Transmission Integrity Management ZS PFL, As-built or GT-GIS MC Casing not mapped in GasView/GIS
1/6/2017 Guidance Docs and Engineering Services NB PFL, As-built or GT-GIS MC Unmapped MAOP Valve
1/3/2017 Asset Knowledge Management SA PFL, As-built or GT-GIS MC unmapped MLV 23.30 on 210C

1/12/2017 Asset Knowledge Management EB PFL, As-built or GT-GIS MC L-153 near MP22.70 wrong alignment
2/21/2014 Gas Pipeline Operations & Maintenance ST PFL, As-built or GT-GIS MC unmapped trans mains in ST & YO
2/17/2015 Asset Knowledge Management KE PFL, As-built or GT-GIS Job 30603915 - As-built needs post.
2/17/2015 Asset Knowledge Management KT PFL, As-built or GT-GIS Job 30603916 - As-built needs post.
2/17/2015 Asset Knowledge Management MH PFL, As-built or GT-GIS Job 30859792 - As-built needs post.
2/17/2015 Asset Knowledge Management KT PFL, As-built or GT-GIS MC Job 30846923 - As-built needs post.
2/17/2015 Asset Knowledge Management LM PFL, As-built or GT-GIS MC Job 30716289 - As-built needs post.
2/17/2015 Asset Knowledge Management PN PFL, As-built or GT-GIS Job 31017134 - As-built needs post.
2/18/2015 Asset Knowledge Management SI PFL, As-built or GT-GIS MC Job 30714055 - As-built needs post.
2/18/2015 Asset Knowledge Management PN PFL, As-built or GT-GIS MC Job 30604188 - Operative Date Incorre
2/18/2016 Digital Catalyst Mobile ZS PFL, As-built or GT-GIS MCFV # 7024032
2/25/2016 Asset Knowledge Management SA PFL, As-built or GT-GIS MC Sacramento Trans Main Deactivated
2/11/2016 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS DCUST16906 mislabeled. It is a X-tie
2/8/2016 Gas System Operations KE PFL, As-built or GT-GIS MC Mountain View Gas Tap
2/3/2016 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS MC Pathfinder - V460
2/3/2016 Unknown _ initiator no longer with company TR PFL, As-built or GT-GIS MC Map correction request

2/25/2016 Asset Knowledge Management KE PFL, As-built or GT-GIS MC Kern Different Job Orders
2/23/2017 Transmission Integrity Management Not  Provided PFL, As-built or GT-GIS MC Map Correction route 1601-09
2/21/2017 Asset Knowledge Management DA PFL, As-built or GT-GIS MC Transmission mapping PM30897517
2/16/2017 Asset Knowledge Management DA PFL, As-built or GT-GIS MC Transmission mapping PM30897516
2/15/2017 Gas System Operations Not  Provided PFL, As-built or GT-GIS MC GT-GIS Long descript labeled incorrec
2/15/2017 Asset Knowledge Management EB PFL, As-built or GT-GIS MC Naming of Line 153 b/w MP27.80-27.88
2/13/2017 Quality Management - Data DA PFL, As-built or GT-GIS MC Job 30897516 missed on transmission
2/6/2017 Asset Knowledge Management SF PFL, As-built or GT-GIS MC TRANSMISSION VALVE 49.98

3/12/2015 Gas Field Svcs / Locate & Mark South DA PFL, As-built or GT-GIS deactivated dfm 10"
3/24/2015 Gas Field Svcs / Locate & Mark South FR PFL, As-built or GT-GIS MC NON LOCATABLE GT LINE, FRESNO
3/16/2016 Transmission Integrity Management CC PFL, As-built or GT-GIS Pipeline mapping discrepancy
3/1/2016 Asset Knowledge Management HB PFL, As-built or GT-GIS MC DCUST 1877-1058-F2

3/11/2016 Gas Pipeline Operations & Maintenance HB PFL, As-built or GT-GIS GT MAP Update L-126B EUREKA
3/3/2016 Transmission Integrity Management ZS PFL, As-built or GT-GIS MC L-119B PODS Error
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Gas Transmission Map Corrections submitted through CAP
(January 1, 2014-June 30, 2017)

3/16/2016 Trans Portfolio Management & Eng CC PFL, As-built or GT-GIS L 147 As-Built & PFL Discrepancies
3/31/2016 Distribution Portfolio Management & Eng SJ PFL, As-built or GT-GIS MC ASbuilts need to be Mapped 30668466
3/31/2016 M&C / Leak / Corrosion- South YO PFL, As-built or GT-GIS MC 3177-A8 map correction
3/28/2016 Gas Pipeline Operations & Maintenance EB PFL, As-built or GT-GIS MC Deactivated Transmission Pipe L107
3/21/2016 Transmission Integrity Management NV PFL, As-built or GT-GIS MC Services not shown in pathfinder
3/16/2016 Transmission Integrity Management MI PFL, As-built or GT-GIS MC Rectifier Not Mapped in GTGIS
3/8/2016 Trans Portfolio Management & Eng NV PFL, As-built or GT-GIS MC Tap Discrepancies CAP_T-1052
3/8/2016 Trans Portfolio Management & Eng NV PFL, As-built or GT-GIS MC Tap Discrepancies CAP_T-1052

3/20/2017 Service Planning and Design CC PFL, As-built or GT-GIS MC Transmission Pipes not Mapped
3/24/2017 Asset Knowledge Management Not  Provided PFL, As-built or GT-GIS MC Alignment issue is GT GIS on 7228-01
3/27/2017 Asset Knowledge Management Not  Provided PFL, As-built or GT-GIS MC GT GIS Mapping issue: 050A centerline
3/14/2017 Trans Portfolio Management & Eng KE PFL, As-built or GT-GIS MC Tap Discrepancies CAP_T-1230
3/10/2017 Quality Management - Data Not  Provided PFL, As-built or GT-GIS MC STUB19420 incorrect direction of line
4/2/2015 Gas System Operations PN PFL, As-built or GT-GIS MC Remove PN DRS C217 from Maps/Dwgs/GIS
4/6/2015 Unknown _ initiator no longer with company SA PFL, As-built or GT-GIS MC Deactivated Trans Line Not Mapped
4/6/2015 Gas System Operations EB PFL, As-built or GT-GIS GT Operating Map Correction
4/7/2015 Unknown _ initiator no longer with company MH PFL, As-built or GT-GIS MC PATHFINDER / GIS / ASBUILT

4/30/2015 Distribution Portfolio Management & Eng CC PFL, As-built or GT-GIS M181A seg100.3 incorrect in GIS
4/27/2016 Trans Portfolio Management & Eng SA PFL, As-built or GT-GIS MC GD GIS - Mapping correction for L172A
4/20/2016 M&C / Leak / Corrosion- South PN PFL, As-built or GT-GIS MC Transmission lines not map
4/19/2016 Gas System Operations SJ PFL, As-built or GT-GIS MC Remove Stub and Valve 13-D8B
4/16/2016 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS MC Pathfinder - PN MP 22.79
4/16/2016 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS MC Pathfinder - PN MP 15.59
4/15/2016 Trans Portfolio Management & Eng ZS PFL, As-built or GT-GIS MC DFM 1521-01: 2.46 mil long NOT 1.66mi
4/13/2016 Trans Portfolio Management & Eng EB PFL, As-built or GT-GIS L-153, MP 27.76-MP 27.80 Cut/Abandon
4/13/2016 Asset Knowledge Management CC PFL, As-built or GT-GIS MC Incorrect HPR job # on DCUST2545
4/4/2016 Asset Knowledge Management ZS PFL, As-built or GT-GIS MISSING JOB FROM TRANS DOWNRATE
4/1/2016 M&C / Leak / Corrosion- South YO PFL, As-built or GT-GIS MC Map correction
4/1/2016 M&C / Leak / Corrosion- South YO PFL, As-built or GT-GIS MC Map correction
4/1/2016 M&C / Leak / Corrosion- South YO PFL, As-built or GT-GIS MC Map correction

4/16/2016 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS MC Pathfinder - PN MP 30.41
4/16/2016 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS MC Pathfinder - MP 14.23
4/5/2017 Transmission Integrity Management NV PFL, As-built or GT-GIS MC PM# 31101064 L050A Mapping

4/28/2017 M&C / Leak / Corrosion- South ST PFL, As-built or GT-GIS MC Map correction stockton
4/28/2017 M&C / Leak / Corrosion- South ST PFL, As-built or GT-GIS MC Map correction stockton
5/14/2015 Gas Pipeline Operations & Maintenance HB PFL, As-built or GT-GIS GT Drip on DFM 1311-01
5/21/2015 Gas Pipeline Operations & Maintenance ST PFL, As-built or GT-GIS MC mapping drawing update
5/26/2015 Trans Portfolio Management & Eng KE PFL, As-built or GT-GIS MC Trans Mapping: Incorrect Feature
5/29/2015 M&C / Leak / Corrosion- North MI PFL, As-built or GT-GIS MC  transmission mapping
5/31/2016 Gas System Operations PN PFL, As-built or GT-GIS MC Update Plat 3279-F1 Gas Transmission
5/26/2016 Gas Pipeline Operations & Maintenance NB PFL, As-built or GT-GIS MC Map Correction
5/17/2016 Distribution Portfolio Management & Eng SA PFL, As-built or GT-GIS MC Mapping Correction Plat COL1964-H1
5/16/2016 Gas Pipeline Operations & Maintenance HB PFL, As-built or GT-GIS MC GT MAP CORRECTION L-126A/L-189 EUREKA
5/12/2016 GC Distribution South PN PFL, As-built or GT-GIS 2" HPR Menlo Park
5/6/2016 Gas System Operations ST PFL, As-built or GT-GIS MC 24" TP & 10" TP tie, West & Alpine
5/6/2016 Distribution Portfolio Management & Eng YO PFL, As-built or GT-GIS MC Missing Valves Pathfinder, 3177-J8-72
5/2/2016 Gas Dispatch & Central Clerical SA PFL, As-built or GT-GIS MC: MAP CORRECTION REQUEST
5/4/2017 M&C / Leak / Corrosion- South ST PFL, As-built or GT-GIS MC Stockton mapping

5/13/2017 Distribution Portfolio Management & Eng FR PFL, As-built or GT-GIS MC Mapping corrections - Oakland & Napa
5/1/2017 M&C / Leak / Corrosion- South MH PFL, As-built or GT-GIS MC GT 3351-A8
5/1/2017 Quality Management - Data ST PFL, As-built or GT-GIS MC Conflict info between GD-GIS/GT-GIS

6/11/2014 Transmission Integrity Management Not  Provided PFL, As-built or GT-GIS MC Operating Diagram 0800572 Rev 4 error
6/20/2014 Gas Contract Management and Admin DI PFL, As-built or GT-GIS MC Records Do Not Match in GISWeb & Plat
6/23/2014 Gas Contract Management and Admin Not  Provided PFL, As-built or GT-GIS MC Plat Sheet Records Differ From GISWeb
6/24/2014 Gas Contract Management and Admin Not  Provided PFL, As-built or GT-GIS MC Plat doesn't match GISWeb and GasView
6/24/2014 Gas System Operations DI PFL, As-built or GT-GIS MC GISWEB OD083124
6/24/2014 Gas Contract Management and Admin Not  Provided PFL, As-built or GT-GIS MC Plat doesn't match GISWeb & GasView
6/24/2014 Gas Contract Management and Admin Not  Provided PFL, As-built or GT-GIS MC Plat Rec Doesn't Match GISWeb/GasView
6/27/2014 Unknown _ initiator no longer with company SO PFL, As-built or GT-GIS MC 021C MP 47.55 Casing not in GIS / SAP
6/27/2014 Gas Contract Management and Admin Not  Provided PFL, As-built or GT-GIS MC Plat doesn't match GISWeb & GasView
6/30/2015 Unknown _ initiator no longer with company PN PFL, As-built or GT-GIS GIS not updated for rerouted pipeline
6/3/2015 Gas Pipeline Operations & Maintenance FR PFL, As-built or GT-GIS B-24 Shepherrd & Willow
6/9/2015 Gas Pipeline Operations & Maintenance MI PFL, As-built or GT-GIS MC GAS MAP CHANGE REQUEST - TRANSMISSION

6/10/2015 Gas System Operations PN PFL, As-built or GT-GIS MC Remove HPRtaps in GIS off DFM 0208-01
6/10/2015 Gas Pipeline Operations & Maintenance MI PFL, As-built or GT-GIS MC GAS MAP CHANGE REQUEST - TRANSMISSION
6/26/2015 Gas Pipeline Operations & Maintenance ST PFL, As-built or GT-GIS MC MAPPING DRAWING UPDATE
6/10/2016 Distribution Portfolio Management & Eng ST PFL, As-built or GT-GIS MC-2 Map Correction - Valves near DR S35
6/15/2016 Gas Pipeline Operations & Maintenance NB PFL, As-built or GT-GIS MC Map correction - LVC
6/6/2016 Gas Pipeline Operations & Maintenance YO PFL, As-built or GT-GIS ADD VALVE # TO MAP/PATHFINDER/GIS

6/30/2016 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Mapping Correction DCUST851
6/17/2016 Gas System Operations SJ PFL, As-built or GT-GIS MC MAP CHANGE 3352-D1
6/10/2016 Transmission Integrity Management YO PFL, As-built or GT-GIS MC Mapping Error - DCUST1222
6/6/2016 Gas Pipeline Operations & Maintenance YO PFL, As-built or GT-GIS MC ADD VALVE # TO MAP/PATHFINDER/GIS

6/30/2017 Gas Pipeline Operations & Maintenance YO PFL, As-built or GT-GIS MC Remove V-58.73
6/29/2017 Gas Contract Management and Admin DI PFL, As-built or GT-GIS MC L-065 Not Connected to L-065-2
7/17/2014 Unknown _ initiator no longer with company MI PFL, As-built or GT-GIS A-Form 2408-11 MP 7.77 Wrong Location
7/22/2015 Transmission Integrity Management NV PFL, As-built or GT-GIS MC GIS L-402 connect to L-401 incorrect
7/24/2015 Transmission Integrity Management PN PFL, As-built or GT-GIS Gasview not up to date
7/30/2015 Gas Pipeline Operations & Maintenance NB PFL, As-built or GT-GIS MC Map Correction
7/13/2016 Trans Portfolio Management & Eng SA PFL, As-built or GT-GIS L-119B pipeline centerline to be updated
7/13/2016 Gas Pipeline Operations & Maintenance YO PFL, As-built or GT-GIS HPR Removal
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Gas Transmission Map Corrections submitted through CAP
(January 1, 2014-June 30, 2017)

7/29/2016 Distribution Portfolio Management & Eng YO PFL, As-built or GT-GIS MC Deactivated HPR shown as Active
7/21/2016 Distribution Portfolio Management & Eng SO PFL, As-built or GT-GIS MC HWY 12 & 121 BY HPR R540, SONOMA
7/19/2016 Gas Pipeline Operations & Maintenance YO PFL, As-built or GT-GIS MC Map update
7/19/2016 Gas Pipeline Operations & Maintenance YO PFL, As-built or GT-GIS MC DCUST1248
7/19/2016 Gas Pipeline Operations & Maintenance YO PFL, As-built or GT-GIS MC DCUST1235
7/18/2016 Transmission Integrity Management SO PFL, As-built or GT-GIS MC Line 21C Incorrect DPLAT
7/14/2016 Distribution Portfolio Management & Eng SA PFL, As-built or GT-GIS MC L-174 V-31 cutoff mapped, Arbuckle
7/12/2016 Gas Pipeline Operations & Maintenance YO PFL, As-built or GT-GIS MC Map Correction DCUST12889
7/11/2016 Gas System Operations SJ PFL, As-built or GT-GIS MC T-491.85B Cross-tie Correction
7/6/2016 Transmission Integrity Management HB PFL, As-built or GT-GIS MC 125B: Sold pipe MP's incorrect Dplats
7/1/2016 Unknown _ initiator no longer with company KE PFL, As-built or GT-GIS MC CAP on Google Earth
8/3/2014 Unknown _ initiator no longer with company PN PFL, As-built or GT-GIS GIS CTS 109 MP 33.08 (EQ 42832446)

8/14/2014 Unknown _ initiator no longer with company DI PFL, As-built or GT-GIS GT GIS CPA Near California Station
8/7/2015 Transmission Integrity Management SF PFL, As-built or GT-GIS MAP UPDATE-04-05B, 04-06, GT-GIS POTRERO

8/12/2015 Trans Portfolio Management & Eng ST PFL, As-built or GT-GIS DCUST1856
8/14/2015 Gas Corrective Action Program SJ PFL, As-built or GT-GIS MC - Confirm DFM 0821-01 and 0821-02
8/18/2015 Gas Pipeline Operations & Maintenance NB PFL, As-built or GT-GIS MC-2 Redwood & solano
8/25/2015 Unknown _ initiator no longer with company SJ PFL, As-built or GT-GIS MC MAP CORR REQ CAPITOL & CUNNINGHAM V-2
8/28/2015 Gas Pipeline Operations & Maintenance NB PFL, As-built or GT-GIS GTMC Map Correction
8/31/2015 Gas Dispatch & Central Clerical SA PFL, As-built or GT-GIS MC : MAP CORRECTION REQUEST
8/31/2015 Gas Dispatch & Central Clerical SA PFL, As-built or GT-GIS MC: MAP CORRECTION REQUEST
8/8/2016 anonymous SI PFL, As-built or GT-GIS MCFV-3
8/2/2016 Transmission Integrity Management SA PFL, As-built or GT-GIS L-108 Mapping is missing info
8/2/2016 Trans Portfolio Management & Eng NV PFL, As-built or GT-GIS MC Tap Discrepancies - L-136

8/15/2016 Trans Portfolio Management & Eng PN PFL, As-built or GT-GIS MC-1 D-Plat error 3348-C4
8/23/2016 Gas Field Svcs / Locate & Mark South CC PFL, As-built or GT-GIS MC Map Correction
8/23/2016 Transmission Integrity Management SI PFL, As-built or GT-GIS MC Transmission Centerline data
8/16/2016 Gas Dispatch & Central Clerical SO PFL, As-built or GT-GIS MC-1 : RECTIFIER, ANODES L1305-01
8/15/2016 Gas System Operations PN PFL, As-built or GT-GIS MC-1 L-132 not mapped on GT-GIS
8/15/2016 Transmission Integrity Management NB PFL, As-built or GT-GIS MC Possible mapping discrepancy L-21H
8/5/2016 Trans Portfolio Management & Eng SJ PFL, As-built or GT-GIS MC-4 Unknown Services L197A
9/2/2014 Trans Portfolio Management & Eng KE PFL, As-built or GT-GIS L300A appears to have gap in GIS

9/18/2015 M&C / Leak / Corrosion- South SF PFL, As-built or GT-GIS Discrepency between PFL and GIS
9/28/2015 Gas System Operations SF PFL, As-built or GT-GIS MC Gas Svc to 1100 Indiana St, SF
9/20/2016 Asset Knowledge Management Not  Provided PFL, As-built or GT-GIS MC DCUST2267 to STUB23397
9/16/2016 Trans Portfolio Management & Eng SA PFL, As-built or GT-GIS MC-2 Old Patrol, L&M, & Leak Survey Maps
9/7/2016 Gas Pipeline Operations & Maintenance KE PFL, As-built or GT-GIS MC Gas Plat Correction #4930-B1

10/16/2014 Unknown _ initiator no longer with company ME PFL, As-built or GT-GIS L-302-200 incorrectly mapped in GIS
10/18/2014 GC Transmission FR PFL, As-built or GT-GIS Incorrect mapping of transm facility
10/27/2014 GC Transmission SA PFL, As-built or GT-GIS MC:L401 MLV 269.37 Incorrectly Mapped
10/8/2015 M&C / Leak / Corrosion- North NB PFL, As-built or GT-GIS Gas Transmission Duhig Rd, Napa

10/19/2015 Transmission Integrity Management RV PFL, As-built or GT-GIS GTGIS Accuracy Error
10/24/2015 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS MC PN Mapping: Aviador Station
10/12/2016 M&C / Leak / Corrosion- South CC PFL, As-built or GT-GIS MCFV-9
10/20/2016 GC Transmission EB PFL, As-built or GT-GIS MC Incorrect GIS information
10/20/2016 Quality Management - Data ST PFL, As-built or GT-GIS Mapping Correction to L-148
10/12/2016 anonymous KE PFL, As-built or GT-GIS MC-3 Incorrect Valve Assembly
10/3/2016 Asset Knowledge Management ST PFL, As-built or GT-GIS MC BD436 split and renamed in GT-GIS

10/30/2016 M&C / Leak / Corrosion- South ZS PFL, As-built or GT-GIS MC GD Lines Highlighted Survey on GT Map
10/20/2016 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS LVC PN Map Correction Request HPR QUARRY
10/12/2016 Gas Field Svcs / Locate & Mark North NV PFL, As-built or GT-GIS updated mapping on transmission lines
10/11/2016 Asset Knowledge Management SI PFL, As-built or GT-GIS MC Route name change BD102 to BD21135
10/3/2016 Asset Knowledge Management NB PFL, As-built or GT-GIS MC DCUST851 to STUB23408
11/3/2014 Distribution Portfolio Management & Eng FR PFL, As-built or GT-GIS MC:New Transmission Pipelines not mapped
11/6/2014 Portfolio Management and Engineering SJ PFL, As-built or GT-GIS Missing assets on records

11/10/2014 Trans Portfolio Management & Eng KE PFL, As-built or GT-GIS V-29 on L-300A is not shown in GT GIS
11/10/2014 Trans Portfolio Management & Eng KE PFL, As-built or GT-GIS V-28 on X6520 is missing
11/10/2014 Trans Portfolio Management & Eng KE PFL, As-built or GT-GIS V-27 on X-6520 Missing from GTGIS
11/18/2014 Distribution Portfolio Management & Eng HB PFL, As-built or GT-GIS Map correction Plat 848-i7
11/23/2015 M&C / Leak / Corrosion- North NB PFL, As-built or GT-GIS MC Mapping correction, Napa area
11/16/2015 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS PN Map Correction Request - Valve 108
11/12/2015 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS MC PN MC Request - L147 V2.35
11/30/2016 Gas Pipeline Operations & Maintenance SA PFL, As-built or GT-GIS MC-2 Transmission facilities wrong loca
11/28/2016 Unknown _ initiator no longer with company NB PFL, As-built or GT-GIS MC Continuity issue on line 0407-01
11/23/2016 Gas Pipeline Operations & Maintenance ST PFL, As-built or GT-GIS MC TRANSMISSION MAPPING CORRECTION
11/1/2016 Gas Pipeline Operations & Maintenance SA PFL, As-built or GT-GIS MC Valve labeled incorrectly on plat map
12/6/2014 Unknown _ initiator no longer with company MI PFL, As-built or GT-GIS MC DFDS3580 Install JobNumber GIS v Plat

12/19/2014 Gas Pipeline Operations & Maintenance NB PFL, As-built or GT-GIS Map Correction
12/30/2014 Unknown _ initiator no longer with company SO PFL, As-built or GT-GIS Casing 1303-03 Seg 101.3C Not in SAP
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC-2 Tap C1 & C2/Napa Y missing tap GIS
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Tap D/Napa Y tap location issue GIS
12/17/2015 Gas Contract Management and Admin SA PFL, As-built or GT-GIS MC WebGIS Doesn't Match D Plat
12/15/2015 Gas Contract Management and Admin ZS PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat L-138
12/31/2015 Gas Contract Management and Admin DI PFL, As-built or GT-GIS MC D Plat doesn't match WebGIS
12/31/2015 Gas Contract Management and Admin DI PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
12/31/2015 Gas Contract Management and Admin DI PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
12/31/2015 Gas Contract Management and Admin DI PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC-2 Tap B, B1, B2/ Stanly/ Missing tap
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Tap D1 / San Rafael
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Tap C1 / San Rafael
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Tap B1/San Rafael/meter info missing
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Gas Transmission Map Corrections submitted through CAP
(January 1, 2014-June 30, 2017)

12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS Tap E / Stone Drive / Wall map vs GIS
12/28/2015 Gas Contract Management and Admin SJ PFL, As-built or GT-GIS MC WebGIS doesn't Match D Plat
12/28/2015 Gas Contract Management and Admin SJ PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
12/28/2015 Gas Contract Management and Admin SJ PFL, As-built or GT-GIS MC D Plat doesn't match WebGIS
12/16/2015 Gas Contract Management and Admin SI PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
12/16/2015 Gas Contract Management and Admin SI PFL, As-built or GT-GIS MC WebGIS and D plat do not match
12/16/2015 Gas Contract Management and Admin SA PFL, As-built or GT-GIS MC WebGIS doesn't match Plat Sheet
12/11/2015 Distribution Portfolio Management & Eng SJ PFL, As-built or GT-GIS MC-2 HPR mapped incorrectly
12/11/2015 Asset Knowledge Management SA PFL, As-built or GT-GIS MC L-0611-36 Mapped Incorrectly
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Tap J1 Napa mtr # & location missing
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Tap F1/Napa/missing tap in Gas View
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Tap E2/Napa/Meter location incorrect
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC Tap D2/Stanly/Wall map discrepancy
12/29/2015 Trans Portfolio Management & Eng NB PFL, As-built or GT-GIS MC-2 Tap C4.1 & C4.2/Missing Meter/info
12/22/2015 Gas Contract Management and Admin SI PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
12/21/2015 Gas Contract Management and Admin SA PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
12/21/2015 Gas Contract Management and Admin SO PFL, As-built or GT-GIS MC WebGIS Doesn't match D Plat
12/21/2015 Gas Contract Management and Admin SA PFL, As-built or GT-GIS MC WebGIS doesn't match D Plat
12/4/2015 Gas Contract Management and Admin SA PFL, As-built or GT-GIS MC Distriibution Plat doesn't match GIS
12/5/2016 Asset Knowledge Management ST PFL, As-built or GT-GIS MC Change Request for DCUST23536
12/7/2016 Ops Lean Install Team YO PFL, As-built or GT-GIS Valves installed but not mapped
12/1/2016 Transmission Integrity Management SO PFL, As-built or GT-GIS MC Line 21D Mapping
12/1/2016 Gas Corrective Action Program SA PFL, As-built or GT-GIS MC DPlat 2342-I2 Doesn't match OM 384519

12/22/2016 Gas Pipeline Operations & Maintenance NB PFL, As-built or GT-GIS MC-LVC Map Correction
12/21/2016 Risk, Compliance & Qualifications FR PFL, As-built or GT-GIS MC - Map Correction - Line 164 Fresno
12/16/2016 Gas Dispatch & Central Clerical SA PFL, As-built or GT-GIS MC LM GAS MAP CORRECTION
12/16/2016 Gas Dispatch & Central Clerical SA PFL, As-built or GT-GIS MC LM GAS MAP CORRECTION
12/15/2016 Gas Pipeline Operations & Maintenance NB PFL, As-built or GT-GIS MC Map correction
12/7/2016 CAP Specialist Group YO PFL, As-built or GT-GIS MC label valve 1
12/6/2016 Gas Field Svcs / Locate & Mark South FR PFL, As-built or GT-GIS MC FRESNO GAS MAP CORRECTION
12/6/2016 Gas Pipeline Operations & Maintenance PN PFL, As-built or GT-GIS MC PN Map Correction Request - Quarry
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APPENDIX E 

RISK MANAGEMENT 

TD-4810P-01, REV. 1 (FORMER RMP-01) 



Utility Procedure: TD-4810P-01
Publication Date: 09/20/2017    Effective Date: 10/20/2017   Rev: 1

Risk Management

PG&E Internal ©2017 Pacific Gas and Electric Company.  All rights reserved. Page 1 of 10

SUMMARY

The purpose of this procedure is to describe the process for maintaining the Risk Management 
Program and complying with the requirements for risk calculations as part of the Pacific Gas 
and Electric Company (PG&E or Company) Transmission Integrity Management Program 
(TIMP) which is described in Utility Standard TD-4810S, “Gas Transmission Integrity 
Management Program."

Level of Use:  Informational Use

TARGET AUDIENCE

All Transmission Integrity Management Program (TIMP) personnel.

SAFETY

NA

BEFORE YOU START

See Utility Standard TD-4810S for required training.

TABLE OF CONTENTS

SUBSECTION TITLE PAGE

1 Introduction ..........................................................................................................1

2 Scope...................................................................................................................2

3 Roles and Responsibilities...................................................................................2

4 Threat Steering Committees................................................................................3

5 Data Gathering ....................................................................................................5

6 Risk Determination ..............................................................................................6

7 Documentation.....................................................................................................7

PROCEDURE STEPS

1 Introduction

1.1 The risk management process gathers, reviews, and integrates data to calculate risk and 
identify threats; prioritizes preventive and mitigative measures; and monitors for operational 
changes that may require additional actions. This process is applied annually to ensure the 
ongoing integrity of all pipelines specified in Section 2, “Scope.”
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1.2 This procedure describes the calculations for overall risk which is the product of the likelihood 
of failure (LOF) and consequence of failure (COF). The threats that are evaluated for steel 
transmission pipe are defined in American Society of Mechanical Engineers (ASME) 
B31.8S-2004, and described in Attachment 3, “Transmission Integrity Management Program 
Risk Algorithm for Steel Pipe.” Threats that are evaluated for plastic transmission pipe are 
described in TIMP Business Process “Plastic Transmission Pipe Threat Identification and Risk 
Assessment.”

2 Scope 

2.1 Risk Management personnel apply this procedure, and as appropriate, partner with pipeline 
services personnel, the transmission integrity management engineering personnel, and other 
internal organizations to apply this procedure, in an effort to manage risk. 

2.2 In accordance with Integrity Management Program procedures, risk information is 
communicated to management and other appropriate PG&E personnel for project planning, 
preventive and mitigative measures, assessment inspection planning, and regulatory 
reporting. TIMP personnel perform a risk assessment annually to identify and prioritize 
assessments and additional preventive and mitigative measures for transmission pipelines, 
per Utility Standard TD-4810S and Utility Procedure TD-4810P-17, “Continual Evaluation."

2.3 This procedure applies to all PG&E and Standard Pacific Gas Line, Inc. (StanPac):

 Gas transmission pipeline facilities

 Regulating station facilities

 PG&E-defined local transmission-gas gathering (LT-GG) lines

3 Roles and Responsibilities

3.1 Risk management personnel are responsible for managing risk within the scope of this 
procedure. Risk management personnel establish and manage the risk of each pipeline facility 
using methodologies that are: 

 Compliant with regulatory requirements

 Appropriate to PG&E’s gas facilities 

 In conformance with this procedure

3.2 Specific responsibilities for ensuring compliance with this procedure are outlined in Utility 
Standard TD-4810S.
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4 Threat Steering Committees

4.1 For each major component of the risk management program, a threat steering committee is 
established to provide technical review and input to the program. The threat steering 
committees are as follows, with threat assignments in parentheses:

1. Time-dependent threats to steel pipe: external corrosion (EC), internal corrosion (IC), 
stress corrosion cracking (SCC)

2. Steel pipe manufacturing and construction (M&C)

3. Steel and high pressure equipment (E) failure

4. Steel pipe third-party damage (TPD)

5. Incorrect operations (IO)

6. Steel pipe weather-related and outside forces (WROF)

7. Plastic pipe threats: Hydrocarbon softening (HS), slow crack growth (SCG), 
manufacturing (M), C, E, TPD, IO, WROF

8. Consequence of failure (COF)

The first seven threat steering committees are collectively the Likelihood of Failure 
committees. Though risk factors of the Incorrect operations (IO) threat may be shared between 
steel and plastic transmission pipe assets, the factors influencing likelihood of failures 
attributed to IO will be discussed in steering committees for both asset types. Additional details 
regarding the roles, responsibilities, membership, meeting schedule and processes associated 
with the threat steering committees can be found in Attachment 1, “Transmission Integrity 
Management Program Steering Committee Charter.”

4.2 Threat Steering Committee Requirements

1. Threat Steering Committee Chairpersons

For each steering committee, a manager of risk management, with the concurrence of 
a supervisor(s) of risk management, assigns a threat steering committee chairperson. 
The threat steering committee chairperson is responsible for the adherence to this 
procedure.

2. Threat Steering Committee Members 

The threat steering committees is made up of individuals with expertise in the particular 
subject matter. It is the responsibility of the chairperson of the threat steering 
committee, under the authority of a supervisor of risk management, to select 
individuals with knowledge and experience in the steering committee’s subject matter. 
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4.2 (continued)

3. Schedule and Scope

The steering committees meet at least once each calendar year to review the 
methodology used to calculate risk, and to determine whether changes are advisable in 
current or future risk assessments. Steering committee meetings may also be 
supplemented with smaller working groups.

4. General assignments

At each meeting, the steering committees review and document:

 The overall process of risk calculations described by this procedure

 The requirements for conducting a steering committee meeting 

 The discussions and findings of steering committee meetings

5. Specific assignments

a. Threat steering committees review risk analysis and threat identification results 
to ensure that the methods used are consistent with Company operations.

b. The LOF Steering Committees, at a minimum:

 Review risk algorithm and threat identification output

 Review relevant performance metrics

 Review relevant industry data

 Review incident reports

 Ensure that pertinent regulatory advisories are considered for updates in 
the algorithm

 Ensure that role of mitigation is appropriately included

 Review weightings within the LOF factors

 Propose and document changes that may improve in the risk calculation 
algorithms in current or future risk assessments

 Review procedures per this document and related documents

 Determine whether any new factors or data sets should be incorporated 
into the algorithm in current or future risk assessments to better reflect LOF
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4.2 (continued)

c. The COF Steering Committee, at a minimum:

 Reviews risk algorithm output

 Reviews relevant performance metrics

 Reviews weightings within the COF factors

 Proposes changes that may be needed in the risk calculation algorithms 
in current or future risk assessments

 Reviews relevant procedure per this document and related documents

 Determines whether any new factors or data sets should be 
incorporated into the algorithm to better reflect COF for current or future 
risk assessments

4.3 Algorithm responsibility

1. The algorithms for all components of the risk management program listed in Step 4.1 
and described in Attachment 3 are calculated and calibrated by risk management 
personnel with guidance from the respective steering committees. Any changes in 
implementing the algorithms (i.e., changes to the algorithm or calibration of factor 
scorings) must be approved by the steering committees before implementation.

5 Data Gathering

5.1 Comprehensive pipeline and facility knowledge is essential to understanding the risk drivers 
that can affect a pipeline segment. No one source of information is sufficient to make a 
reasonable assessment of risk; therefore, this information is gathered from numerous sources 
and is integrated for risk assessment. Data elements include those specified in ASME 
B31.8S-2004 and described in Utility Standard TD-4810S. 

5.2 Dataset Update

1. Risk is calculated based on an inventory of assembled datasets which are gathered by 
a variety of processes and with varying timeframes. New information may include: 

 Changes in surroundings, including population near a pipeline

 Changes to system operating characteristics that could affect safety margins

 Geohazard information from the U.S Geological Survey (USGS)  

 Updated environmentally-sensitive areas

 Maintenance, operation and mitigation results  
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5.2 (continued)

2. Updates to the datasets are necessary for risk evaluations to reflect the operating 
conditions of the pipeline. Attachment 2, “Data Elements and Sources,” lists the 
minimum update cycles for data used in the risk assessment process.

6 Risk Determination

6.1 Risk

1. Risk is defined as the product of the Likelihood of Failure (LOF) and the Consequence 
of Failure (COF): 

Risk = LOF x COF

Equation 1.  Risk

2. In general, information used to calculate risk is obtained from PG&E’s Geographical 
Information System (GIS). Exceptions are noted within utility procedures. In special 
cases, updated information is made available from other sources, such as from 
pipeline engineers, in-line inspection (ILI) reports, corrosion engineers, or district 
personnel. 

6.2 Calculation Methodology 

1. The approach used to calculate risk is a semi-quantitative risk assessment model, 
which estimates failure likelihood and failure consequence values. Relative risk values 
are produced by this methodology. The scoring is based on guidance from appropriate 
steering committees from prior years and performed by the risk engineers. 

2. Risk is calculated per this procedure for all pipeline segments. 

3. Risk values for equipment or appurtenances (including drips, blow downs, stubs, 
crossties, dual feeds, or other equipment or appurtenances) are not calculated 
independently, since each appurtenance takes on the risk value calculated for its 
associated pipe segment, per United States Department of Transportation Pipeline 
and Hazardous Materials Safety Administration (PHMSA) Integrity Management (IM) 
FAQ 84. All equipment, appurtenances, and features along the pipeline are a part of 
the segment and may govern the assignment of points for the entire segment.

4. Criteria that the steering committees consider significant for determining the threat’s 
LOF and COF are expressed in points. 
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6.2 (continued)

5. The risk calculation includes the following steps:

a. Accumulating data as described in this document and Utility Standard TD-4810S.

b. Determining LOF for each pipeline segment. 

c. Determining COF for each pipeline segment. 

d. Calculating risk for each pipeline segment based on the product of LOF and 
COF, where the LOF of each threat factor has been normalized.

e. Applying threat interaction contribution for the primary threat.

f. Review and validation of results.

6.3 Likelihood of Failure 

1. Likelihood of failure (LOF) is the semi-quantitative measure of the probability that a 
pipe will fail. 

2. The formula for calculating LOF for steel pipe is described in Attachment 3. 

3. If new threat categories are identified for the determination of the LOF, they will be 
submitted to the consequence of failure steering committee for inclusion in future risk 
calculations.

6.4 Consequence of Failure: Consequence of failure (COF) for both steel and plastic transmission 
pipes is calculated as described in Attachment 3.

7 Documentation

7.1 Retain records per the Record Retention Schedule. In case of conflict between this section 
and the Records Retention Schedule, retain records per the Record Retention Schedule.

7.2 The decisions of the threat steering committees are documented in meeting minutes that detail 
the rationale of the algorithm decisions. The minutes are maintained within the TIMP 
SharePoint site.

7.3 The data used for the risk assessment is contained in the risk calculations for a given year 
(documented in the risk and threat spreadsheet). 

7.4 The results of the risk assessment process are documented in the Assessment Plan (AP).

7.5 The documentation is maintained for the life of the facilities in accordance with Code of 
Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of Natural and 
Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O – Gas Transmission 
Pipeline Integrity Management, Section 192.947, “What records must an operator keep?”

END of Instructions
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DEFINITIONS

NA

IMPLEMENTATION RESPONSIBILITIES

TIMP leadership will communicate this procedure to TIMP personnel.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O – Gas 
Transmission Pipeline Integrity Management, Section (§) 192.903, “What definitions apply to 
this subpart?”

49 CFR § 192.947, “What records must an operator keep?”

REFERENCE DOCUMENTS

Developmental References:

W.G. Morris, J.D. Mackenzie, H.H. Haines, and J.F. Kiefner, “Development of a Methodology 
for Incorporating Interacting Threats into Relative Risk Ranking Models”, Northeast Gas 
Association, April 4, 2014

Pipeline Risk Algorithm Document, Dynamic Risk Assessment Systems, Inc., August 10, 2016

Supplemental References:

United States Department of Transportation Pipeline and Hazardous Materials Safety 
Administration (PHMSA) Integrity Management (IM) FAQ 84

Utility Standard TD-4127S, “Class Location and High Consequence Area Determination and 
Compliance”

Utility Procedure TD-4810P-16, “Threat Identification”

Utility Procedure TD-4810P-17, “Continual Evaluation”

APPENDICES

NA
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ATTACHMENTS

Attachment 1, “Transmission Integrity Management Program Steering Committee Charter” 

Attachment 2, “Data Elements and Sources”

Attachment 3, “Transmission Integrity Management Program Risk Algorithm for Steel Pipe”

Form TD-4810P-01-F01, “FORM A - Steering Committee Sign-In Sheet and Agenda”

DOCUMENT RECISION

TD-4810P-02, “Time-Dependent Threat Algorithm (Former RMP-02)”

TD-4810P-03, “Third Party Damage Threat Algorithm (Former RMP-03)”

TD-4810P-04, “Weather-Related and Outside Forces Threat Algorithm (Former RMP-04)”

TD-4810P-05, “Manufacturing and Construction Threat Algorithm (Former RMP-05)”

TD-4810P-19, “Incorrect Operations and Equipment Failure Threat Algorithm (Former 
RMP-19”

DOCUMENT APPROVER

Sumeet Singh, Vice President, Portfolio Management and Engineering

DOCUMENT OWNER

Patrick Espiritu, Engineer, Gas Guidance Documents

DOCUMENT CONTACT

Ryan Lindblom, Expert Integrity Management Engineer, Risk Management
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REVISION NOTES
Where? What Changed?

Sections 1, 5, 7 Updates made to include requirements for Risk Assessment of Plastic 
Transmission Pipe

Sections 1, 6, 7 Removed references to “Nine threat categories” in accordance with approach 
used for plastic transmission pipe risk assessment

Sections 5, 7  Updated references to risk algorithms for steel transmission pipe to point to 
Attachment 3, “TIMP Risk Algorithm for Steel Pipe”

 Added references to risk algorithms for plastic transmission pipe
Section 7 Removed guidance on calculation methodology, which has all been altered with 

the update to risk assessment methodology or incorporated into Attachment 3
Section 7 Removed COF calculation, which has been incorporated into Attachment 3
Appendixes A and 
B

Removed and incorporated as Attachment 1

Appendix C Removed and incorporated as Attachment 2
Attachment 3 Attachment added. Contains steel pipe risk assessment methodology and 

consequence-of-failure calculation methodology to be applied to steel pipe and 
plastic pipe.
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1 PURPOSE

1.1 The purpose of this charter is to outline the roles and responsibilities, membership, meeting 
schedule and processes associated with the transmission integrity management program 
(TIMP) threat steering committees. The TIMP threat steering committee serves as a resource to 
TIMP by providing support in the understanding and evaluation of factors and conditions that 
influence risks. Additional information regarding steering committees can be found in Utility 
Procedure TD-4810P-01, "Risk Management," Section 4. In the event of a conflict, the 
procedure controls.

2 TIMP THREAT STEERING COMMITTEE COMPOSITION, MEMBERSHIP AND ROLES

2.1 TIMP Threat Steering Committee Overview

1. The TIMP threat steering committee members hold selected roles throughout gas 
operations. The threat steering committee uses the necessary outside resources to 
provide input on risk management activities as the threat steering committee deems 
necessary. Relevant areas of operations are shown in Table 1 below.

Table 1: Subject Matter Expertise by Category

Subject Matter Area Organizations

Consequence Pipeline Services, Regulatory Compliance, Pipeline Patrol

Steel Pipe Time-Dependent 
Threats

Corrosion Engineering, Corrosion Compliance Programs, Pipeline Services

Steel Pipe Third-Party Damage Damage Prevention, Public Awareness, Pipeline Services, Locate and Mark

Steel Pipe Weather-Related 
and Outside Forces

Geosciences, Pipeline Services, Gas Transmission Engineering and Design, 
Pipeline Patrol

Steel Pipe Manufacturing and 
Construction

Asset Knowledge Management, Welding and Non-Destructive Examination 
Services, Pipeline Services, Codes & Standards Design & Construction

Steel Pipe Equipment Facility Integrity Management and Tech Services; Regulatory Compliance; 
Plant Engineering and Design, Supplier Quality

Steel Pipe Incorrect Operation Regulatory Compliance, Quality Engineering and Improvement, Corrective 
Action Program

Threat Identification Transmission Integrity Management

Plastic Pipe Threats Distribution Integrity Management, Asset Knowledge Management

Non-inclusive list. Additional expertise may be used upon verification of qualifications by TIMP threat steering committee core members.
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2.2 TIMP Threat Steering Committee Membership

1. Threat Steering Committee Chairperson

a. The TIMP threat steering committee chairperson is assigned by the manager of 
risk management for each major component of the risk management program, 
namely:

 Steel pipe time-dependent threats (external corrosion [EC], internal 
corrosion [IC], stress corrosion cracking [SCC])

 Steel pipe manufacturing and construction (M&C)

 Steel and high pressure (HP) equipment failure (E)

 Steel pipe third-party damage (TPD)

 Steel pipe incorrect operations (IO)

 Steel pipe weather-related and outside forces (WROF)

 Consequence of failure (COF) and threat identification

 Plastic transmission pipe risks (hydrocarbon softening [HS], slow crack 
growth [SCG], manufacturing [M], C, E, TPD, IO, WROF) 

b. The TIMP threat steering committee chairperson is a risk engineer with experience 
performing risk assessment per his or her assigned role[s] within TIMP.

2. Threat Steering Committee Members

a. TIMP threat steering committee members are personnel with expertise in the 
particular subject matter. 

b. There is no time limit on service terms for the respective steering committee 
members; however, membership is evaluated by the TIMP threat steering 
committee chairperson at least once annually and during organizational changes. 

c. Any subject matter experts (SMEs) working in the areas listed in Table 1 may be 
brought in during the appropriate threat steering committee meetings. 

d. Current membership is documented on the meeting sign-in sheets.
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2.2 (continued)

3. TIMP Membership Roles

a. TIMP threat steering committee chairperson, as described in subsection 2.2.1

b. The threat steering committee members provide input before the steering 
committee on all changes to existing programs and activities that are within their 
knowledge base. 

c. Meeting minutes are documented by a steering committee member and 
distributed for comment within the steering committee.

3 THREAT STEERING COMMITTEE RESPONSIBILITIES

3.1 Algorithm Responsibility

1. Each threat steering committee reviews proposed changes to algorithms in 
Attachment 3, “Transmission Integrity Management Program Risk Algorithm for Steel 
Pipe.” Additional responsibilities are outlined in the utility procedure.

3.2 Risk Assessment Results Review

1. The TIMP threat steering committee reviews risk analysis results, as performed on 
covered segments within PG&E’s transmission pipeline system annually, and proposes 
high-level changes to future risk calculations, as necessary. 

4 THREAT STEERING COMMITTEE DOCUMENTATION

4.1 The threat steering committee documentation is located on the TIMP’s SharePoint site and 
includes the following minimum documents:

1. Agenda 

2. Attendance 

3. Documentation of Presentations 

4. Meeting Minutes

5 SCHEDULES

5.1 Threat steering committee meetings will be scheduled to support the Risk Assessment Results 
Review on an annual basis, but may be scheduled more frequently to support various aspects 
of the TIMP cycle.

REVISION NOTES
Where? What Changed?

Entire attachment This is a new attachment.
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1 Calculating and Communicating Risk Results
This document describes how failure likelihood and consequence are calculated. 

Quantitative values of failure likelihood and qualitative estimates of consequence will be calculated for 
each pipeline dynamic segment, where a dynamic segment is defined as a discrete, contiguous segment 
of pipeline in which all variables that are used in calculating either failure likelihood or consequence are 
constant. Risk will be expressed as the product of failure likelihood and consequence, and alternately, as 
a compound measure represented within a risk matrix. 

2 Risk Methodology
Risk will be calculated on a semi-quantitative basis, defined as the product of quantitative estimates of 
Likelihood of Failure (LOF) and qualitative estimates of the Consequence of Failure (COF). 

COFLOFRisk 
Equation 1.  Risk

In Equation 1, risk is calculated for each of three measures of consequence:
 Safety
 Environment
 Reliability

For these risk calculations, the units of LOF are ruptures per mile-year (ruptures/mi-yr). 

2.1 Baseline Threats and Threat Interaction

Baseline (un-interacted) values of LOF are determined in accordance with Section 3. Interacted threat 
values of LOF for each threat are calculated by multiplying the baseline (un-interacted) value of LOF for 
each threat by the Threat Interaction Factor for that threat, as illustrated below. 

   
Alli

iigInteractiniBaseiBaseiInt TIFLOFLOFLOFLOF ,,,,

Equation 2.  Calculation of Interacted Threat Values

where

LOFInt, i = Interacted value of LOF for each threat i (ruptures/mi-yr)
LOFBase, i = Baseline (un-interacted) value of LOF for the threat being interacted i (ruptures/mi-yr)
LOFInteracting, i = Baseline values of LOF for each interacting threat i
TIFi = Threat interaction factor for threat i 
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Values of TIFi are determined separately based on the threat interaction approach developed on behalf of 
the Northeast Gas Association.1 The magnitudes of individual values of TIFi are dependent on the 
magnitudes of contribution to the base threat, derived from an evaluation of incident data, and modified to 
reflect Pacific Gas and Electric Company (PG&E or Company) operating experience. 

Values of TIFi for each threat are summarized in Table 1. 

Table 1.  Threat Interaction Factors

Interacting Threat Failure Frequency 
(ruptures/mi.yr)

Base Rupture Frequency 
(ruptures/mi.yr)

TIFi

Manufacturing Seam Defects (see Section 3.6) 0.1331

Construction Defects Value (see Section 3.7) 0.015
Hit Susceptibility Value (see Section 3.4)

External Corrosion Value 
(see Section 3.2)

0.011
Manufacturing Seam Defects (see Section 3.6) 0.0552

Construction Defects Value (see Section 3.7)
Internal Corrosion Value (see 

Section 3.5) 0.018
Stress Corrosion Cracking Value (see Section 3.3) 0.091

Construction Defects Value (see Section 3.7) 0.029
Incorrect Operations Value (see Section 3.10)

Third Party Damage Failure 
(see Section 3.4)

0.007
External Corrosion Value (see Section 3.2) 0.035

Construction Defects Value (see Section 3.7)
Equipment Failure Value (see 

Section 3.8) 0.040
External Corrosion Value (see Section 3.2) 0.052

Construction Defects Value (see Section 3.7) 0.026
Equipment Failure Value (see Section 3.8)

Incorrect Operations Value 
(see Section 3.10)

0.111

Construction Defects Value (see Section 3.7) 0.268 (0.314 for segments 
with coupled joints)

Equipment Failure Value (see Section 3.8) 0.114
Third-Party Damage Failure (see Section 3.4)

Weather & Outside Force 
Value (see Section 3.9)

0.092

As an illustration of how Table 1 works, the final (interacted) rupture frequency for External Corrosion is 
calculated as follows.

1 Morris, W.G., Mackenzie, D., Haines, H.H., and Kiefner, J.F., “Development of a Methodology for Incorporating Interacting 
Threats into Relative Risk Ranking Models”, Northeast Gas Association Final Draft Report, November 25, 2015.
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𝐸𝐶i =  𝐸𝐶Base + (𝐸𝐶Base +  𝑀𝐷Base)  0.133 +  (𝐸𝐶Base +  𝐶𝐷Base)  0.015 +  (𝐸𝐶Base +  𝑇𝑃𝐷Base)  0.011

Equation 3.  Calculation of EC Interacted Values

where

ECi = Final external corrosion rupture frequency, with all interaction factors accounted for 
(ruptures/mi.yr)

ECBase = Baseline external corrosion rupture frequency, as calculated in Section 3.2, prior to any 
interactions being accounted for

MDBase = Baseline material defects rupture frequency, as calculated in Section 3.6, prior to any 
interactions being accounted for

CDBase = Baseline construction defects rupture frequency, as calculated in Section 3.7, prior to any 
interactions being accounted for

TPDBase = Third-party damage failure frequency, as calculated in Section 3.4

 Table 1 shows the coefficient of interaction for each of the pairs of interacting threats. 

3 Failure Likelihood Assessment
Failure likelihood, as it relates to pipeline integrity, is the measure of the likelihood of a breach in the 
pipeline’s pressure membrane as a result of a design or operating condition. 

Using the guidance of ASME B31.8S-2004, threats to pipelines can be classified into time-dependent, 
resident, and time independent categories.

Time-dependent threats include:

 External Corrosion
 Internal Corrosion
 Stress Corrosion Cracking (SCC)

Resident threats include:

 Manufacturing Defects
 Welding- and Fabrication-Related
 Equipment Failure

Time-Independent Threats include:

 Third-Party and Mechanical Damage
 Incorrect Operations
 Weather-Related and Outside Force

The failure likelihood algorithm addresses the likelihood of failure due to each of the nine threats listed above.
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For some threats, such as External Corrosion and Internal Corrosion, failure frequency is calculated using 
reliability methods where in-line assessment data are available. Reliability methods are not feasible on 
other threats, due to the fact that the failure mechanism cannot be described by a limit state equation. 
Where it is not possible to estimate failure frequency using reliability methods, either due to lack of 
supporting approach, or due to lack of data, a quantitative estimate is derived by means of an Adjustment 
Factor approach, applied against base case industry failure frequency statistics. 

Under this approach, Failure Frequency is calculated on a dynamic segment basis as the product of a 
generic failure frequency and an Adjustment Factor (AFi). The Adjustment Factor is based upon a 
correlation against a qualitative scoring system derived for each threat. This Adjustment Factor is 
employed as a multiplier against the failure frequency. The Adjustment Factor is greater than 1 where 
circumstances suggest that the failure likelihood is greater than the industry average, and it is less than 1 
where circumstances suggest that the failure likelihood is less than the industry average. The concept is 
illustrated in equation form below.

𝐿𝑂𝐹𝑖 = [𝐹𝐹𝐺𝑒𝑛𝑒𝑟𝑖𝑐 𝑥 𝑊𝑖  𝑥 𝑅𝑖 ] 𝑥 𝐴𝐹𝑖

Equation 4.  Calculation of Rupture Frequency

where

LOFi = Rupture frequency for a given dynamic segment for threat i (ruptures/mi-yr);
FFGeneric = Generic failure frequency for all threats (expressed in units of failures/mi-yr), obtained from 

the PHMSA incident database for onshore gas transmission pipelines (2002-2016). This 
value was determined to be 3.055x10-4 failures/mi-yr.

Wi = Fractional weighting of each threat i (i.e., Σi for all threats = 1.0). The fractional weighting of 
each threat is obtained from the same failure database as was used to establish FFGeneric. 
Values of Wi are as follows for each threat:

Table 2.  Historical Failure Proportions by Threat

Threat Wi
External Corrosion 0.0942
Internal Corrosion 0.0520

Stress Corrosion Cracking 0.0264
Manufacturing Defects 0.0377
Construction Defects 0.1093

Equipment Failure 0.2600
Third-Party Damage 0.2653
Incorrect Operations 0.0497

Weather-Related and Outside Force 0.1055
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Section 3, Equation 4 (continued)

RFi = Rupture fraction for threat i. Rupture fraction values were obtained on a threat-by-threat 
basis from the PHMSA incident database for onshore gas transmission pipelines 
(2002-2016). These values are summarized in the following table.

Table 3.  Fraction of Ruptures by Threat

Threat Rupture Fraction
External Corrosion 0.424*
Internal Corrosion 0.435*

Stress Corrosion Cracking 0.800
Manufacturing Defects 0.420

Welding- and Fabrication-Related 0.193
Equipment Failure 0.058

Third-Party Damage 0.403*
Incorrect Operations 0.061

Weather-Related And Outside Force 0.200
* Where reliability approaches are used (for external corrosion method 2, internal corrosion method 
2, and for excavation damage), the rupture fraction is derived from the reliability methods 
themselves. Per section 3.4, reliability approach will be used for the entire system for excavation 
damage.

AFi = Adjustment Factor calculated for each threat i. The factor is based on the Failure Likelihood 
Score (S) for each dynamic segment, as illustrated in Figure 1. S values vary from 0 to 10, 
which correlates to AFi values of 0.01 to 100. Since AFi is a multiplier, this correlates to 
adjustments of between 100 times less than and 100 times more than the calculated 
industry averages rupture rates for each threat.

Figure 1.  Adjustment Factor

Note that for the threats of external corrosion and internal corrosion (where failure frequency is calculated 
by means of a POE analysis of ILI data), and for Third-Party Damage, values of failure frequency for each 
threat (represented by the values inside the square brackets in Equation 4) are directly calculated, and so 
values of FFGeneric, Wi, and AFi are not required or calculated.
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3.1 Failure Likelihood and Consequence Weightings and Scorings

In the following sections, the algorithms for calculating the failure likelihood (S) for all of the threats and 
consequence of failure are described. To allow for calibration of the algorithms, generic weightings and 
scorings will be utilized in this document. Prior to implementing the algorithms, the weightings and 
scorings to be utilized for the current risk assessment cycle shall be documented and approved by the 
respective steering committees.

3.2 External Corrosion

There are two different methodologies employed in the calculation of external corrosion scores. Method 1 
is used when there is no in-line inspection data available for the pipeline segment. Method 2 is used 
where high-resolution in-line inspection data is available for the pipeline segment.

3.2.1 Method 1 – No ILI Data Available

External corrosion is not considered to be a threat to plastic pipe, and therefore a score for external 
corrosion will not be calculated on plastic transmission pipe assets. 

Notwithstanding the above, the general concept by which external corrosion failure likelihood is assessed 
is that there are several factors that contribute to the susceptibility of incurring a failure due to external 
corrosion. 

The External Corrosion Score (0-10) is calculated by combining two factors, the Baseline Susceptibility 
Score (0-10), and the Stray Current/Interference Score (0-10). The Baseline Susceptibility Score 
considers all those factors (absent stray current) that can contribute to external corrosion along a pipeline. 
Stray current and interference, where present, can act to enhance the susceptibility of a pipeline to 
external corrosion, even in the absence of other susceptibility factors. Therefore, the overall susceptibility 
of a pipeline to external corrosion is mathematically derived as the Baseline Susceptibility Score OR the 
Stray Current/Interference Score. An Integrity Assessment Mitigation Factor (0.1-1.0) is then applied to 
reflect the fact that recent assessment and repair programs can act to offset the likelihood of failure. In 
keeping with the above rationale, the External Corrosion Score (0-10) is derived as follows.

 ECF
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Equation 5.  External Corrosion Score
where

SEC = External Corrosion Score (0-10)
B = Baseline Susceptibility Score (0-10)
CF = Stray Current/Interference Factor (0-10)
FHEC = External Corrosion Failure History (0-10) and
MF,EC = Integrity Assessment Mitigation Factor for External Corrosion (0.1-1.0)
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3.2.1.1 Calculation of the Baseline Susceptibility Score (B)
The Baseline Susceptibility Score is determined on the basis of the combination of a number of weighted 
factors, each assigned a score from 0 to 10. The basis for this calculation is summarized in Table 4.

Table 4.  Variable Weights, Baseline Susceptibility Score

Variable Factor Fractional Weighting
Coating Age CA BW1

Mainline Coating System MCS BW2
Environmental Condition SA BW3
Cathodic Protection (CP) CP BW4

3.2.1.1.1 Coating Age Factor [CA (0-10)]

Age has an effect on the condition of the coating, with coating breakdown being a time-related 
degradation mechanism. The form of the Coating Age Factor is assigned as follows.

Table 5.  Coating Age Factor

Coating Age (yrs) Age Factor
≤5 CA1

>5 to ≤10 CA2
>10 to ≤15 CA3
>15 to ≤20 CA4
>20 to ≤25 CA5
>25 to ≤30 CA6
>30 to ≤35 CA7
>35 to ≤40 CA8
>40 to ≤45 CA9
>45 to ≤50 CA10

>50 CA11

The more recent of installation date and coating date will be applied when scoring this factor.

This parameter will define a dynamic segment.

3.2.1.1.2 Mainline Coating System [MCS (0-10)]

Scores are assigned to the Coating System score as follows. Coating types listed in Table 6 are place-
holders until such a time as the actual coating type descriptors can be reviewed. Scores listed in this table 
are based on SME-assignment.
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Table 6.  Mainline Coating System Score
Mainline Coating Category Mainline Coating Type Coating Condition MCS
Bare Bare, Bare/None, Steel, Not Applicable N/A MCS1
Unknown Unknown, Coated, Other N/A MCS2
Concrete Concrete N/A MCS3
Sleeve Dirax Sleeve, Heat Shrink Sleeve, HTPL 60 Sleeve N/A MCS4

Good MCS5
Fair MCS6
Poor MCS7

Polypropylene Tape Wraps 
(including Geotextile tapes)

Cold-applied PE Tape, Polyethylene Tape, 
Polypropylene Tapes, Triple Wrap Tape, Double 
Wrap Tape, Line Travel PE Tape, Dual Coat, Thin 
Film Unknown MCS8

Good MCS9
Fair MCS10
Poor MCS11

Polyethylene Coatings Extruded Plastic, Polyethylene Coatings, Extruded 
Polyethylene (Yellow Jacket®), Plastic

Unknown MCS12
Good MCS13
Fair MCS14
Poor MCS15

Asphalt Double Wrap Hot Applied Asphalt, Single Wrap Hot 
Applied Asphalt, Hot Applied Asphalt, 

Unknown MCS16
Good MCS17
Fair MCS18
Poor MCS19

Wax Tapes Wax Tape, Wax Tapes, post-2000 Wax, Pre-2000 
Wax

Unknown MCS20
Good MCS21
Fair MCS22
Poor MCS23

Coal Tar Coal Tar Enamel, Coal Tar Epoxy, Reinforced Coal 
Tar (Enamel-reinforced), Coal Tar

Unknown MCS24
Good MCS25
Fair MCS26
Poor MCS27

Liquid Epoxy (Coatings not 
known to be susceptible to 
Shielding)

Liquid Epoxy, BAR-RUST 235, DEV-GRIP 238, 
DEV-TAR 247, Protal 7200, PowerCrete

Unknown MCS28
Good MCS29
Fair MCS30
Poor MCS31

Somastic Somastic

Unknown MCS32
Good MCS33
Fair MCS34
Poor MCS35

Paint (aboveground) Paint - high temperature (aboveground), Paint 
(aboveground)

Unknown MCS36
Good MCS37
Fair MCS38
Poor MCS39

Fusion Bonded Epoxy Fusion Bonded Epoxy, FBE, FBE - Abrasion 
Resistant over Guard, Abrasion Resistant Over 
Coating

Unknown MCS40
Use PODS Data, then H-form data before A-Form coating data.

Sections of pipeline in which a continuous, uniform mainline/field joint coating combination is used and 
has uniform coating condition will define a dynamic segment. Unless coating condition is indicated as 
“poor”, only coating condition records from the past 20 year period shall be considered. 
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3.2.1.1.3 Environmental Conditions [SA (0-10)]

Environmental conditions will be characterized as illustrated in the following table, based on the basis of 
soil type, presence of casings, or aboveground segments:

Table 7.  Environmental Conditions Characterization

Type of Environment Environmental Condition Environmental 
Condition Score (SA)

Atmospheric Corrosion Program has identified location as 
“Immediate”

SA1

Atmospheric Corrosion Program has identified location as 
“Remediate”

SA2

Atmospheric Corrosion Program has identified location as 
“Monitor”

SA3

Atmospheric Corrosion Program has identified location as 
“Remediated”

SA4

Aboveground *

Aboveground Piping not identified in Atmospheric Corrosion 
Program

SA5

Metallic Short SA6
Electrolytic Short SA7

Gelled Metallic Short SA8
Casing with no Contact SA9

Gelled Casing with no contact SA10

Casing*

Casing not identified in Casing Program SA11
Less than or equal to 500 Ohm-cm ** SA12

501 to 1000 Ohm-cm SA13
1001 to 2000 Ohm-cm SA14
2001 to 4000 Ohm-cm SA15

4001 to 10,000 Ohm-cm SA16

Buried (Soil Resistivity 
Available)

Above 10,000 Ohm-cm SA17
Clay SA18
Loam SA19
Rock SA20
Sand SA21

Buried(Soil Resistivity 
Unavailable)

Other (default) SA22
* Note that in cases where Aboveground or Casing environmental conditions overlap with Buried environmental conditions 
(e.g., cased crossings in rocky soil), the Exposed or Casing condition shall be used. The Aboveground condition takes 
precedent over the Casing condition.
** When soil resistivity and soil type data is available, soil resistivity data is used unless the soil type is clay. When multiple 
sources of soil resistivity is available, the data from the 4-pin method is preferable to data from the soil box method.

Changes in environmental condition define a dynamic segment. In the absence of information on Type of 
Environment, buried condition will be assumed as a default.
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3.2.1.1.4 Cathodic Protection (CP) Factor [CP (0-10)]

The CP Factor will be determined on the basis of historical test post and Close Interval Survey (CIS) 
readings. The following will determine the CP Factor Score.

Table 8.  CP Factor Criteria

Test Method Criteria
Interrupted CP Survey More negative than -850 mV ‘off’

Uninterrupted CP Survey More negative than -850 mV ‘on’
Polarization Survey >100 mV shift

All data points within each dynamic segment (i.e., including CIS, test post, and CP data obtained during 
excavations) will be evaluated.

Years without adequate CP (YCP) will be calculated as follows.

NCRNEYCP 

Equation 6.  Calculation of CP Factor

where

NCR = Percentage of readings not meeting criteria in Table 9 multiplied by the years of operation 
since CP installation. 1970 will be assumed where the year of CP installation is unknown.

NE = Year Cathodic Protection was installed minus the pipeline installation year. 1970 will be 
assumed where the year of CP installation is unknown.

Table 9.  CP Compliance Score

Years without adequate CP* (YCP) Compliance Score (CP)
> 30 CP1

> 25 and ≤ 30 CP2
> 20 and ≤ 25 CP3
> 15 and ≤ 20 CP4
> 10 and ≤ 15 CP5
> 5 and ≤ 10 CP6
> 0 and ≤ 5 CP7

= 0 CP8
* If CP records are unavailable, the age of the pipeline shall be assumed as the years without adequate CP.
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A CP Factor Score will be calculated for all Test Post or CIS data within a test post segment. The test post 
segment will be determined only on the basis of test post data, as illustrated in Figure 2, below.

Figure 2.  Test Post Segment

Test post readings will define a dynamic segment, as described by the figure above. Close interval survey 
data will not define dynamic segments, but the values of their readings will be utilized along with the test 
post data to establish scores within each test post segment.

3.2.1.2 Stray Current/Interference Factor [CF (0-10)]

The Stray Current/Interference Factor (0-10) is assigned on the basis of a characterization of stray current 
susceptibility, and is assigned as outlined in the following table2.

2 Scores assigned on the basis of SME assessment

 = Test Post Location X 

Test Post Segment Length = 
(D1/2 + D2/2)

D1 D2

D1/2 D1/2 D2/2 D2/2

T1 T2 T3
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Table 10.  Stray Current/Interference Factor

Description of Pipe Segment CF

Identified by DC Interference Program as Mitigation Needed CF1
Segment in proximity to foreign pipelines not studied by DC Interference Program CF2

Segment in proximity to heavy DC transit (ex.: BART) not studied by DC Interference Program CF3
Segments identified to have DC Interference study in progress CF4

Identified by DC Interference Program to have insignificant DC interference CF5
Identified by AC Interference program as Severe CF6

Identified by AC Interference program as High CF7
Identified by AC Interference program as Medium CF8

Identified by AC Interference program as Low CF9
AC Interference mitigated by AC Interference Program CF10

Segments with 1000 feet of transmission electric line not in the AC Interference Program CF11
Segment not in proximity to sources of AC interference or DC interference CF12

3.2.1.3 External Corrosion History [FHEC (0-10)]

External corrosion history will be segmented on the basis of common segment ID and coating age. 
External Corrosion History scoring shall be assigned as follows. 

Table 11.  External Corrosion History Criteria

Pipe Condition External Corrosion History Score (FHEC)
One or more leaks caused by external corrosion have 

been recorded
FHEC1

Max Pit depth > 60% Wall Thickness (WT) FHEC2
Max Pit depth ≤ 60% and > 40% WT FHEC3
Max Pit depth ≤ 40% and > 20% WT FHEC4

Max Pit depth ≤ 20% WT FHEC5
No documented history of external corrosion FHEC6

3.2.1.4 Integrity Assessment Mitigation Factor [MF (0.1-1.0)]

The Integrity Assessment Mitigation Factor is the basis for applying a “credit” to a segment of a pipeline 
that has been integrity verified by means of either of the following measures:

 Hydrostatic Retest in accordance with Code of Federal Regulations (CFR) Title 49, Transportation, 
Part 192—Transportation of Natural and other Gas by Pipeline: Minimum Federal Safety 
Standards, Subpart J, and ASME B31.8S-2004, Table 3

 External Corrosion Direct Assessment in accordance with NACE SP0502-2010
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Integrity Assessment Mitigation Factor will be calculated as follows.

𝑀𝐹 = [(𝐻𝑇𝐸𝐶𝑥 𝐻𝑇𝑊) + (1 ‒ 𝐻𝑇𝑊)] 𝑥 [(𝐸𝐶𝐷𝐴𝐸𝐶𝑥 𝐸𝐶𝐷𝐴𝑊) + (1 ‒ 𝐸𝐶𝐷𝐴𝑊)]

Equation 7.  Calculation of Integrity Assessment Mitigation Factor

where

MF = Integrity Assessment Mitigation Factor
HTEC = Hydrostatic Retest Mitigation Factor Score
HTW = Hydrostatic Retest Mitigation Factor Weighting
ECDAEC = ECDA Mitigation Factor Score
ECDAW =  ECDA Mitigation Factor Weighting

The Integrity Assessment Mitigation Factors shall be weighted as follows. 

Table 12. Integrity Assessment Mitigation Weightings 

Integrity Assessment Weighting
HT HTW

ECDA ECDAW

Integrity Assessment Mitigation Factors define dynamic segments over the length of pipeline that the 
Integrity Assessment has been performed.

The scoring for the Hydrostatic Retest Mitigation Factor and the ECDA Mitigation Factor will be on the 
basis of a number between 0.1 and 1.0, based on the number of years since the assessments were 
performed, as follows.

Table 13.  Hydrostatic Retest Mitigation Factor

% of Assigned Reassessment Interval Elapsed Since Last Assessment Score
≤ 10% HTEC1

> 10% to ≤ 20% HTEC2
> 20% to ≤ 30% HTEC3
> 30% to ≤ 40% HTEC4
> 40% to ≤ 50% HTEC5
> 50% to ≤ 60% HTEC6
> 60% to ≤ 70% HTEC7
> 70% to ≤ 80% HTEC8
> 80% to ≤ 90% HTEC9

> 90% to ≤ 100% HTEC10
> 100% or Unknown HTEC11
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Table 14.  ECDA Mitigation Factor

% of Assigned Reassessment Interval Elapsed Since Last Assessment Score
≤ 10% ECDAEC1

> 10% to ≤ 20% ECDAEC2
> 20% to ≤ 30% ECDAEC3
> 30% to ≤ 40% ECDAEC4
> 40% to ≤ 50% ECDAEC5
> 50% to ≤ 60% ECDAEC6
> 60% to ≤ 70% ECDAEC7
> 70% to ≤ 80% ECDAEC8
> 80% to ≤ 90% ECDAEC9

> 90% to ≤ 100% ECDAEC10
> 100% or Unknown ECDAEC11

The above table reflects the fact that the greatest knowledge of the integrity of a pipeline is immediately 
after the assessment activity has been completed and that as time passes, the benefit of the mitigation 
activity begins to reduce. 

Notes:

 In the absence of a known, prescribed reassessment interval, a value of 7 years will be used. 
 Assumes all necessary repairs have been completed:

3.2.2 Method 2 – ILI Data Available

Where high-resolution ILI data is available, values of Probability of Exceedance (POE) will be determined 
for each active (i.e., un-repaired) external corrosion feature in the ILI dataset. POE calculations will be 
based on the following parameters:

 Date of ILI run
 Current date
 ILI-measured depth of corrosion feature
 ILI-measured length of corrosion feature
 Measurement error distribution on depth for ILI tool (mean and standard deviation, as determined 

either through ILI vendor performance specifications, or through ILI/in-ditch measurement 
correlations)

 Pipe diameter
 Wall thickness
 Grade
 Maximum Allowable Operating Pressure of subsystem
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By accounting for ILI measurement error, any individual ILI feature may be expressed as a normal 
probability distribution having a mean and a standard deviation. The probability of exceedance (i.e., the 
probability of failure) may then be determined through Monte Carlo simulation (see Substep 3.4.2.3).

The probability of exceedance is expressed graphically in Figure 4.

Figure 4.  POE Methodology

As can be seen from the above figure, the probability of exceedance is represented by the area under the 
depth probability distribution that lies beyond dcrit. Where dcrit is greater than 80% of the wall thickness, the 
probability of exceedance is defined as the area under the depth probability distribution that lies beyond a 
value of d that corresponds to 80% of wall thickness.

3.2.2.1.3 Accounting for Defect Growth

Where possible, segment-specific corrosion growth rates will be estimated. This may be driven by 
consecutive ILI runs or based on factors that drive corrosion (soil resistivity, cathodic protection, etc.). As a 
secondary measure, if no data is available to inform a corrosion rate estimation, then industry standard 
(NACE, CSA) corrosion growth rates may be used.

The way that the defect depth distribution changes with time is illustrated schematically in Figure 5. As can 
be seen from this figure, the mean of the depth distribution shifts to the right, and the distribution itself 
broadens and flattens, reflecting greater uncertainty in defect size with the passage of time. This 
translates to an increase in POE with the passage of time.

Figure 5.  Change of Defect Depth Distribution with Time
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3.2.2.1.4 Combining Individual Features

The probability of any defect failing within a defined length could then be calculated as a function of the 
individual probability of failure of each defect within that length of pipeline by means of a mathematical OR 
gate. This is demonstrated in the following simplified illustration:

Figure 6.  Combining Individual Features

The total failure probability for the segment is the probability that Defect 1 will fail OR that Defect 2 will fail 
OR that Defect 3 will fail. This operation is expressed mathematically as follows.

Figure 7.  Total Failure Probability of a Given ILI Segment
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The process can be represented by the following general equation:

        nfifififTot PPPPP ,2,1,, 1...1111  

Equation 10.  

where 

PTot = Total failure probability of a given segment

Pf = Failure probability of a given cluster of defects

This can be completed for any given year of pipeline operation, where POE is calculated in the year of 
analysis. This will provide the probability of failure per segment. The ILI segment probability is then 
converted to failure frequency by dividing the ILI segment probability by the ILI length:

𝐹𝐹𝑇𝑜𝑡 = 𝑃𝑇𝑜𝑡 𝐼𝐿𝐼𝑆𝑒𝑔𝑚𝑒𝑛𝑡𝐿𝑒𝑛𝑔𝑡ℎ(𝑚𝑖𝑙𝑒)

Equation 11.  

where 

FFTot = Failure frequency of a given segment;

ILISegmentLength = Length of the segment (miles)

3.2.2.1.5 Leaks vs. Ruptures

In the reliability analysis described in Section 3.2.1.5, the proportion of ruptures are determined by first 
calculating the critical through-wall flaw size as a function of material properties and operating parameters. 
The NG-18 flaw equation is used to determine the critical through-wall flaw size3:
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Equation 12.  NG-18 flaw equation

where

AC =  fracture area of a 2/3 Charpy specimen (53.55 mm2 for a 2/3 Charpy specimen) (mm2)
c = Half of the length of the axial through-wall defect (inches or mm)

3 Eiber, R.J., and Leis, B.N., “Fracture Control Technology for Natural Gas Pipelines Circa 2001, PRCI Report No.
 PR-003-00108, July, 2001.
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CV = 2/3 thickness specimen upper shelf Charpy V-notch impact energy (J)

3.2.2.1.5, Equation 12 (continued)

E = Young’s modulus (207,000 Nmm-2)
KC = Plane-stress stress intensity factor (fracture initiation toughness) (ksi √inch or MPa √mm (1 

ksi√in = 34.748 MPa√mm)
MT = Folias correction factor, a function of 2c/(√Rt),4 given as

= [1 + 1.255(c2/Rt) - 0.0135(c4/[Rt]2) ]0.5

σh = Nominal hoop stress level at failure (taken as PR/ t from the Barlow formula) (ksi or MPa)
P = Internal pressure level at failure (ksi or MPa)
R = Outside radius of the pipe (inches or mm)
t = Wall thickness (inches or mm)
σ = Flow stress of the material, [σy + 10 ksi (68.9 MPa)] (ksi or MPa)
σy = Yield strength5 (ksi or MPa)

The above relationship is commonly used to determine the maximum size defect that will leak rather than 
rupture. At high fracture toughness values, it represents a flow-stress or plastic instability criterion (typical 
of the failure mode of most corrosion features), whereas at lower fracture toughness values, it may 
represent a conservative representation of the leak/rupture boundary for corrosion features. 

3.3 Stress Corrosion Cracking (SCC)

There are two general forms of Stress Corrosion Cracking (SCC) that have caused operational failures in 
North America. These forms are High-pH, or “classical” SCC, and Near-neutral (NN) pH, or “non-classical” 
SCC6. 

The susceptibility factors for High-pH SCC and Near-neutral pH SCC are distinct from one another7. 
Therefore, two SCC Scores will be derived; the Near-neutral pH SCC Score (NSCC Score) and the High pH 
SCC Score (HSCC Score). The SCC Score (SSCC) (0-10) that is assigned to each segment will be derived 
from both the NSCC and HSCC scores, as follows.

4 The expression for MT is valid for c values less than 50%R.

5 The flow stress is typically based on the actual yield strength if known. If the actual yield strength is unknown, the specified 
minimum yield strength is used.

6  “Stress Corrosion Cracking Study”, Department of Transportation Research and Special Programs Administration, Office of 
Pipeline Safety, TTO Number 8, Integrity Management Program, Delivery Order DTRS56-02-D-70036, September, 2004.

7 “Topical Report – Natural Gas Transmission Pipelines Pipeline Integrity – Prevention, Detection & Mitigation Practices”, Gas 
Research Institute Pipeline Business Unit, December, 2000.
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 ],N[ SCC SCCSCC HMAXS 

Equation 13.  Calculation of SCC

where

SSCC = SCC Score (0 – 10)
NSCC = Near-neutral pH SCC Score (0 - 10)
HSCC = High pH SCC Score (0 - 10)

The above scoring approach will be used only for segments in which carbon steel materials are used. A 
SSCC value of 0 will be assigned to any segment in which the material type is not carbon steel.

3.3.1 Near-neutral pH SCC Score – [NSCC (0-10)]
The Near-neutral pH SCC Score is derived on the basis of the following relationship.

 FSCCNSCCNSCC MFSN  

Equation 14.  Derivation of Near-neutral pH SCC Score

where

NSCC = Near-neutral pH SCC Score (0- 10)
SN-SCC = Near-neutral pH Susceptibility Score (0 or1)
FN-SCC = Near-neutral pH Bias Score (0-10)
MF = Integrity Assessment Multiplication Factor (0- 1)

3.3.1.1 Near-neutral pH Susceptibility Score [SN-SCC (0 or 1)]

The Near-neutral pH Susceptibility Score is a binary value (0 or 1) that is arrived at from the following 
logical expression, based on factors that can disqualify a pipeline segment from Near-neutral pH SCC 
susceptibility, as reported in NACE SP0204-2008. “Not Susceptible to Neutral pH SCC” corresponds to a 
value of 0 for SH-SCC, whereas “Susceptible to Neutral pH SCC” corresponds to a value of 1 for SH-SCC, as 
outlined below.
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Figure 8.  Near-neutral pH Susceptibility Score

In Figure 8, susceptible coating types are defined in accordance with the following guidance.

Table 16.  Near-neutral pH SCC Mainline Coating Susceptibility

Mainline Coating Type Mainline Coating Type Susceptible to 
NN pH SCC?

Asphalt Double-wrap hot-applied asphalt, Single-wrap hot-applied 
asphalt, Hot-applied asphalt, mastic

Yes

Bare Bare, bare/none, steel, not applicable Yes
Coal tar Coal tar Yes

Concrete Concrete Yes
Fusion-bonded epoxy Fusion-bonded epoxy (FBE), FBE - abrasion-resistant over 

guard
No

Liquid epoxy (coatings not 
known to be susceptible to 

shielding)

Liquid epoxy, Bar-Rust 235, Devgrip 238, Devtar 247, Protal 
7125, Protal 7200, liquid epoxy coating (Powercrete), 

Powercrete, Powercrete J

No

Paint (aboveground) Paint - high temperature (aboveground), paint (aboveground) No
Polyethylene coatings Extruded plastic, polyethylene coatings, extruded polyethylene 

(Yellow Jacket®), plastic
Yes

Sleeve Dirax sleeve, heat shrink sleeve, HTPL 60 Sleeve Yes
Somastic Somastic Yes

Tape wraps Cold-applied PE tape, polypropylene tapes, triple wrap tape, 
double wrap tape, line travel PE tape, dual coat, thin film

Yes

Unknown Unknown, coated, other Yes
Wax tapes Wax tape, wax tapes, post 2000 wax, pre-2000 wax Yes
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Table 17.  NN pH SCC Joint Coating Susceptibility

Girth Weld Coating Category Girth Weld Coating Type Susceptible to NN pH SCC?
FBE* or equivalent** FBE or 2-part liquid epoxy No

All other coating types Not liquid epoxy Yes
* Fusion-bonded epoxy
**Based on PG&E standard practice, girth welds on pipelines with a mainline coating type of FBE or equivalent installed or 
coated after 01/03/2005 will be assumed to be coated with liquid epoxy

3.3.1.2 Near-neutral pH Bias Score (FN-SCC) (0 to 10)

The Near-neutral pH Bias Score is assigned a value between 0 and 10, on the following basis.

10
10

1
10

11 







































NNBNNH
SCCN

SSF

Equation 15.  Near-neutral pH Bias Score

where

FN-SCC = Near-neutral pH Bias (0-10)

SNNH = Near-neutral pH SCC History Score (0-10)

SNNB = Near-neutral pH SCC Factored Bias Score (0-10)

3.3.1.2.1 Near-neutral pH SCC History Score [SNNH (0-10)]

The Near-neutral pH SCC History Score (SNNH) is based on the observed history of Near-neutral pH 
SCC either through dedicated SCC excavations, other inspections, or operational experience. 

Where SCC has been found, but no knowledge is available with respect to the nature of the cracking 
mechanism (i.e., Near-neutral pH vs. High pH SCC), then for the purposes of calculating the Near-neutral 
pH SCC History Score, Near-neutral pH SCC shall be assumed. 

The Near-neutral pH SCC History Score is derived on the following basis.

Table 18.  Near-neutral-pH SCC History Score

Description of Past SCC Experience Near-neutral pH 
SCC History Score

Does the pipe, or similar pipe, have a 
documented history of NN pH-SCC?

Past operational failures or past finding due 
to Near-neutral pH SCC on the pipeline, or 

on similar pipe

NNHS1 Yes

No Near-neutral pH SCC found (default) NNHS2 No
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Segmenting of the Near-neutral pH SCC History Score will be assigned on the basis of combinations of 
the following parameters that are common with the pipe in which prior SCC history was observed:

 The same pipeline
 Coating type other than FBE

3.3.1.2.2 Near-neutral pH SCC Factored Bias Score – [SNNB (0-10)]

The Near-neutral pH SCC Factored Bias Score (SNNB) is derived on the basis of the following weighted 
factors.8

Table 19.  Near-neutral pH SCC Factored Bias Score (0-10)

SNNB Variable Range Weighting
Stress Level Score (0-10) NNBW1

Mainline Coating Score (0-10) NNBW2
Girth Weld Coating Score (0-10) NNBW3

Age Score (0-10) NNBW4
Pressure Cycle Score (0-10) NNBW5

Stress Increasers/Concentrators Score (0-10) NNBW6
Cathodic Protection Influence Score (0-10) NNBW7

3.3.1.2.2.1 Stress Level Score (0-10)

The Stress Level Score is based upon the calculated maximum operating stress level at MAOP-S, and is 
assigned on the following basis.9

8 Scores assigned on the basis of information provided in “Topical Report – Natural Gas Transmission Pipelines Pipeline Integrity 
– Prevention, Detection & Mitigation Practices,” suggesting that 60% SMYS represents a lower-bound stress threshold for SCC.

9 Scores assigned on the basis of information provided in “Topical Report – Natural Gas Transmission Pipelines Pipeline Integrity 
– Prevention, Detection & Mitigation Practices” suggesting that 60% SMYS represents a lower-bound stress threshold for SCC.
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Table 20.  Stress Level Score

Pipe Operating Stress Level (% SMYS) Score
> 70.8 NNSL1

> 69.6 to ≤ 70.8 NNSL2
> 68.4 to ≤ 69.6 NNSL3
> 67.2 to ≤ 68.4 NNSL4
> 66.0 to ≤ 67.2 NNSL5
> 64.8 to ≤ 66.0 NNSL6
> 63.6 to ≤ 64.8 NNSL7
> 62.4 to ≤ 63.6 NNSL8
> 61.2 to ≤ 62.4 NNSL9
> 60 to ≤ 61.2 NNSL10

≤ 60 NNSL11
Stress Level Unknown NNSL12

3.3.1.2.2.2 Mainline Coating Score (0-10)

Some coating types are more susceptible to the formation and development of higher incidences and 
severities of SCC than others. This is reflected by the Near-neutral pH Coating Design Score. 

Table 21.  Near-Neutral pH Mainline Coating Score

Mainline Coating Category Mainline Coating Type NN pH Mainline 
Coating Score

Asphalt Double-wrap hot-applied asphalt, single-wrap
hot-applied asphalt, hot-applied asphalt, mastic

NNMC1

Bare Bare, bare/none, steel, not applicable NNMC2
Coal Tar Coal tar NNMC3

Fusion-bonded Epoxy Fusion-bonded epoxy (FBE), FBE - 
abrasion-resistant over guard

NNMC4

Liquid Epoxy (coatings not 
known to be susceptible to 

shielding)

Liquid epoxy, Bar-Rust 235, Devgrip 238, Devtar 247, Protal 
7125, Protal 7200, liquid epoxy coating (Powercrete), 

Powercrete, Powercrete J

NNMC5

Paint (aboveground) Paint - high temperature (aboveground), paint (aboveground) NNMC6
Polyethylene Coatings Extruded plastic, polyethylene coatings, extruded 

polyethylene (Yellow Jacket®), plastic
NNMC7

Somastic Somastic NNMC8
Tape Wraps Cold-applied PE tape, polypropylene tapes, triple wrap tape, 

double wrap tape, line travel PE tape, dual coat, thin film
NNMC9

Unknown Unknown, coated, other NNMC10
Wax Tapes Wax tape, wax tapes, post-2000 wax, pre-2000 wax NNMC11
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3.3.1.2.2.3 Girth Weld Coating Score (0-10)

Some coating types are more susceptible to the formation and development of higher incidences and 
severities of SCC than others. This is reflected by the Near-neutral pH Girth Weld Coating Score. 

Table 22.  Near-Neutral pH Girth Weld Coating Score

Girth Weld Coating 
Category

Mainline Coating Type NN pH Girth Weld 
Coating Score

Fusion-Bonded and 
liquid epoxy installed 

after 1/3/2005

Fusion-bonded epoxy (FBE), FBE - abrasion-resistant over guard, 
liquid epoxy, Bar-Rust 235, Devgrip 238, Devtar 247, Protal 7125, 

Protal 7200, liquid epoxy coating (Powercrete), Powercrete, 
Powercrete J

NNGW1

Fusion-bonded and 
liquid epoxy installed 

on or before 
1/3/2005

Fusion-bonded epoxy (FBE), FBE - abrasion-resistant over guard, 
liquid epoxy, Bar-Rust 235, Devgrip 238, Devtar 247, Protal 7125, 

Protal 7200, liquid epoxy coating (Powercrete), Powercrete, 
Powercrete J

NNGW2

Non-FBE or liquid 
epoxy 

Asphalt, bare, coal tar, paint, polyethylene coatings, Somastic, tape 
wraps, unknown, wax tapes

NNGW3

3.3.1.2.2.4 Age Score (0-10)

As cited in ASME B31.8S-2004, Appendix A3.3, 10 years represents the minimum amount of passage of 
time required before SCC failures are typically experienced. Therefore, the Age Score is derived as 
follows.

Table 23.  Pipeline Age Score

Age of Pipeline Score
Installed between 0 and 10 years ago* NNAS1

Installed more than 10 years ago and after 1982 NNAS2
Installed between 1953 and 1983 (default)** NNAS3

Installed prior to 1953 NNAS4
* The 0 to 10 year range is based upon guidance in ASME B31.8S-2004, Appendix A3.3
** Date range of 1953-1982 is based upon guidance in DNV Project: PP023514

Age is an important consideration related to Near-neutral SCC. With SCC growth rates typically very low, 
older pipelines will naturally be more prone to a time-dependent failure threat such as SCC. In addition, 
the metallurgical practices used in steelmaking have improved over the years resulting in pipelines with 
better sulfide inclusion shape control and better overall cleanliness.

3.3.1.2.2.5 Pressure Cycle Score (0-10)

The Pressure Cycle Score is based upon rainflow analysis of the pressure cycle history of the pipeline.
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Table 24.  Pressure Cycle Score

Criteria Score
Segments experiencing Very Aggressive pressure cycling NNPC1

Segments experiencing Aggressive to Very Aggressive pressure cycling NNPC2
Segments experiencing Moderate to Aggressive pressure cycling NNPC3

Segments experiencing Light to Moderate pressure cycling NNPC4
Segments experiencing Light pressure cycling NNPC5

No pressure cycle counting is performed NNPC6

Where pressure cycle counting has been performed, pressure cycling level is determined in accordance 
with Baker TTO5 Report (PHMSA TTO Number 5, “Low Frequency ERW and Lap Welded Longitudinal 
Seam Evaluation,” Michael Baker, Kiefner and Associates 2004).

3.3.1.2.2.6 Stress Increasers/Concentrators Score (0-10)

The Stress Increaser/Concentrators Score is assigned based on the criteria below.

Table 25.  Stress Increasers/Concentrators Score

Criteria Score
Outer diameter to wall thickness ratio > 100 NNSI1

Outer diameter to wall thickness ratio between ≥ 30 and ≤ 100 NNSI2
ILI data is not available, 
or stress concentrators 

cannot be identified from 
data, and… Outer diameter to wall thickness ratio < 30 NNSI3

Known or suspected instances of dents or gouges NNSI4ILI data is available and 
indicates… No stress concentrators are indicated in the data NNSI5

3.3.1.2.2.7 Cathodic Protection Influence Score (0-10)

The Cathodic Protection Influence Score is assigned based on the criteria below.

Table 26.  Cathodic Protection Influence Score

Recorded CP levels Score
Equal to, or more negative than -1,200 mV (off potential) NNCP1

Equal to, or more negative than -1,600 mV (on potential) and off potential not 
confirmed to be less negative than -1,200 mV

NNCP2

All CP readings do not meet previous two criteria (default) NNCP3
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3.3.1.4 Integrity Assessment Multiplication Factor – [MF (0-1)]

The Integrity Assessment Multiplication Factor is the basis for applying a “credit” to a segment of a 
pipeline that has been integrity-verified by means of SCCDA, in-line inspection tool validated for SCC 
detection, or hydrostatic retest.

𝑀𝐹
= [(𝐻𝑇𝑆𝐶𝐶 𝑥 𝐻𝑇𝑊𝑆𝐶𝐶) + (1 ‒ 𝐻𝑇𝑊𝑆𝐶𝐶)] 𝑥 [(𝐼𝐿𝐼𝑆𝐶𝐶 𝑥 𝐼𝐿𝐼𝑊𝑆𝐶𝐶) + (1 ‒ 𝐼𝐿𝐼𝑊𝑆𝐶𝐶)] 𝑥 [   

Equation 16. Integrity Assessment Multiplication Factor  
where

HTSCC = Hydrostatic Assessment Multiplication Factor
ILISCC = ILI Assessment Multiplication Factor
SCCDASCC = SCCDA Assessment Multiplication Factor

Table 27.  Integrity Assessment Weightings

Integrity Assessment Range Weighting
HTSCC 0-1 HTWSCC

ILISCC 0-1 ILIWSCC

SCCDASCC 0-1 SCCDAWSCC

Integrity Assessment Multiplication Factors define dynamic segments over the length of pipeline that the 
Integrity Assessment has been performed.

Scoring for the Integrity Assessment Multiplication Factor will be on the basis of a number between 0 and 
1. Each assessment multiplication factor will be based on the percentage of the assigned re-assessment 
interval that has elapsed since the last SCC Assessment for the pipeline segment, as follows.

Table 28.  Hydrostatic Assessment Multiplication Factor (HTSCC)

% of Required Reassessment Interval Elapsed Since Last SCC Assessment HTSCC

≤ 10% HTSCC1
> 10% to ≤ 20% HTSCC2
> 20% to ≤ 30% HTSCC3
> 30% to ≤ 40% HTSCC4
> 40% to ≤ 50% HTSCC5
> 50% to ≤ 60% HTSCC6
> 60% to ≤ 70% HTSCC7
> 70% to ≤ 80% HTSCC8
> 80% to ≤ 90% HTSCC9

> 90% to ≤ 100% HTSCC10
> 100% or not available HTSCC11

AppE-49



Utility Procedure: TD-4810P-01
Attachment Publication Date: 09/20/2017    Effective Date: 10/20/2017   Rev: 0

Risk Management

Attachment 3, Transmission Integrity Management Program Risk Algorithm for Steel Pipe

PG&E Internal Information © 2017 PG&E Corporation. All rights reserved. Page 30 of 98

Reassessment interval is documented per Utility Procedure TD-4810P-17, “Continual Evaluation.”

Table 29.  ILI Assessment Multiplication Factor (ILISCC)

% of Required Reassessment Interval Elapsed Since 
Last SCC Assessment

ILISCC

≤ 10% ILISCC 1
> 10% to ≤ 20% ILISCC 2
> 20% to ≤ 30% ILISCC 3
> 30% to ≤ 40% ILISCC 4
> 40% to ≤ 50% ILISCC 5
> 50% to ≤ 60% ILISCC 6
> 60% to ≤ 70% ILISCC 7
> 70% to ≤ 80% ILISCC 8
> 80% to ≤ 90% ILISCC 9

> 90% to ≤ 100% ILISCC 10
> 100% or not available ILISCC 11

Reassessment interval is documented per Utility Procedure TD-4810P-17.

Table 30.  SCCDA Assessment Multiplication Factor (SCCDASCC)

% of Required Reassessment Interval Elapsed Since 
Last SCC Assessment

SCCDASCC

≤ 10% SCCDASCC1
> 10% to ≤ 20% SCCDASCC2
> 20% to ≤ 30% SCCDASCC3
> 30% to ≤ 40% SCCDASCC4
> 40% to ≤ 50% SCCDASCC5
> 50% to ≤ 60% SCCDASCC6
> 60% to ≤ 70% SCCDASCC7
> 70% to ≤ 80% SCCDASCC8
> 80% to ≤ 90% SCCDASCC9

> 90% to ≤ 100% SCCDASCC10
> 100% or not available SCCDASCC11

Reassessment interval is documented per Utility Procedure TD-4810P-17.
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3.3.3 High pH SCC Score – [HSCC (0-10)]

The High pH SCC Score (HSCC) is derived on the basis of the following relationship.

FSCCHSCCH MFSHSCC  

Equation 17.  High pH SCC Score

where

HSCC = High pH SCC Score (0-10)
SH-SCC = High pH Susceptibility Score (0 or 1)
FH-SCC = High pH Bias Score (0-10)
MF = Integrity Assessment Multiplication Factor (0- 1)

3.3.3.1 High pH Susceptibility Score – [SH-SCC (0 or 1)]

The High pH Susceptibility Score (SH-SCC) is a binary value (0 or 1) that is arrived at from the following 
logical expression, based on factors that can disqualify a pipeline segment from High pH SCC 
susceptibility, as reported in NACE SP0204-2008. “Not Susceptible to High pH SCC” corresponds to a 
value of 0 for SH-SCC, whereas “Susceptible to High pH SCC” corresponds to a value of 1 for SH-SCC, as 
outlined below.

 

Figure 9.  High pH Susceptibility Score

In Figure 9, susceptible coating types are defined in accordance with Tables 32 and 33. 
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Table 31.  High pH SCC Mainline Coating Susceptibility

Mainline Coating Type Mainline Coating Type Susceptible to 
High pH SCC?

Asphalt Double-wrap hot-applied asphalt, single-wrap hot-applied 
asphalt, hot-applied asphalt, mastic

Yes

Bare Bare, bare/none, steel, not applicable Yes
Coal tar Coal tar Yes

Concrete Concrete Yes
Fusion-bonded epoxy Fusion-bonded epoxy, FBE, FBE – abrasion-resistant over guard No
Liquid epoxy (coatings 

not known to be 
susceptible to shielding)

Liquid epoxy, Bar-Rust 235, Devgrip 238, Devtar 247, Protal 
7125, Protal 7200, liquid epoxy coating (Powercrete), 

Powercrete, Powercrete J

No

Paint (aboveground) Paint - high temperature (aboveground), paint (aboveground) No
Polyethylene coatings Extruded plastic, polyethylene coatings, extruded polyethylene 

(Yellow Jacket®), plastic
Yes

Sleeve Dirax sleeve, heat shrink sleeve, HTPL 60 sleeve Yes
Somastic Somastic Yes

Tape wraps Cold-applied PE tape, polypropylene tapes, triple wrap tape, 
double wrap tape, line travel PE tape, dual coat, thin film

Yes

Unknown Unknown, coated, other Yes
Wax tapes Wax tape, wax tapes, post-2000 wax, pre-2000 wax Yes

Table 32.  High pH SCC Joint Coating Susceptibility

Girth Weld Coating Category Girth Weld Coating Type Susceptible to High pH SCC?
FBE* or equivalent** FBE or 2-part liquid epoxy No

All other coating types Not liquid epoxy Yes
* Fusion-bonded epoxy
**Based on PG&E standard practice, girth welds on pipelines with a mainline coating type of FBE or equivalent installed or 
coated after 01/03/2005will be assumed to be coated with liquid epoxy
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3.3.3.3 High pH Bias Score – [FH-SCC (0-10)]

The High pH Bias Score is assigned a value between 0 and 10, on the following basis.

10
10

1
10

11 







































HBHH
SCCH

SSF

Equation 18.  

where

FH-SCC = High pH Bias Score (0-10);
SHH = High pH SCC History Score (0-10); and,
SHB = High pH SCC Factored Bias Score (0-10)

3.3.3.3.1 High pH SCC History Score – [SHH (0-10)]

The High pH SCC History Score (SHH) is based on the observed history of high pH SCC either through 
dedicated SCC excavations, other inspections, or operational experience. 

Where SCC has been found, but no knowledge is available with respect to the nature of the cracking 
mechanism (i.e., near-neutral pH vs. high pH SCC), then for the purposes of calculating the High pH SCC 
History Score, high pH SCC shall be assumed

The High pH SCC History Score is derived on the following basis.10

Table 33.  High pH SCC History Score

Description of Past SCC Experience High pH SCC 
History Score

Does the pipe, or similar pipe, have a 
documented history of NN pH-SCC?

Past operational failures or past finding due to 
High pH SCC on the pipeline, or on similar pipe

HHS1 Yes

No high pH SCC found (Default) HHS2 No

Segmenting of the High pH SCC History Score will be assigned on the basis of combinations of the 
following parameters that are common with the pipe in which prior SCC history was observed:

 The same pipeline within 20 miles of a pump/compressor station;
 Coating type other than FBE

10 Scores assigned on the basis of SME review of information provided in NACE SP0204.
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3.3.3.3.2 High-pH SCC Factored Bias Score – [SHB (0-10)]

The High pH SCC Factored Bias Score (SHB) is derived on the basis of the following weighted factors:

Table 34.  High pH SCC Factored Bias Score (0-10)

SHB Variable Range Weighting
Stress Level Score (0-10) HBW1

Mainline Coating Score (0-10) HBW2
Girth Weld Coating Score (0-10) HBW3

Proximity to Compressor Station (0-10) HBW4
Age Score (0-10) HBW5

Temperature Score (0-10) HBW6
Damage or Stress Increaser Score (0-10) HBW7

Cathodic Protection Influence Score (0-10) HBW8

3.3.3.3.2.1 Stress Level Score (0-10)

The Stress Level Score is based upon the calculated maximum operating stress level at MAOP-S, and is 
assigned on the following basis.11

Table 35.  Stress Level Score

Pipe Operating Stress Level (% SMYS) Score
> 69.6 or not available HSL1

> 67.2 to ≤ 69.6 HSL2
> 64.8 to ≤ 67.2 HSL3
> 62.4 to ≤ 64.8 HSL4
> 60.0 to ≤ 62.4 HSL5

≤ 60.0 HSL6

If any value needed to calculate %SMYS is missing, Stress Level Score will be 10.

11 Scores assigned on the basis of information provided in “Topical Report – Natural Gas Transmission Pipelines Pipeline Integrity 
– Prevention, Detection & Mitigation Practices,” suggesting that 60% SMYS represents a lower-bound stress threshold for SCC. 
The stress categories displayed in Table 36 represent an equal partitioning of values interpolated between 60% SMYS and 72% 
SMYS.
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3.3.3.3.2.2 Mainline Coating Score (0-10)

As cited in ASME B31.8S-2004, Appendix A3.3, some coating types are more susceptible to the formation 
and development of higher incidences and severities of SCC than others. This is reflected by the High pH 
Mainline Coating Score. 

Table 36.  High pH Mainline Coating Score

Mainline Coating Category Mainline Coating Type High pH Coating Score
Asphalt Double-wrap hot-applied asphalt, 

single-wrap hot-applied asphalt, 
hot-applied asphalt, Somastic 

asphalt, mastic

HMC1

Bare Bare, bare/none, steel, not 
applicable

HMC2

Coal tar Coal tar HMC3
Fusion-bonded epoxy Fusion-bonded epoxy, FBE, FBE - 

abrasion resistant over guard
HMC4

Liquid epoxy (coatings not known to 
be susceptible to shielding)

Liquid epoxy, Bar-Rust 235, Devgrip 
238, Devtar 247, Protal 7125, Protal 

7200, liquid epoxy coating 
(Powercrete), Powercrete, 

Powercrete J 

HMC5

Paint (aboveground) Paint - high temperature 
(aboveground), Paint 

(aboveground)

HMC6

Polyethylene coatings Extruded plastic, polyethylene 
coatings, extruded polyethylene 

(Yellow Jacket®), plastic

HMC7

Somastic Somastic HMC8
Tape wraps Cold-applied PE tape, 

polypropylene tapes, triple wrap 
tape, double wrap tape, line travel 

PE Tape, dual coat, thin Film

HMC9

Unknown unknown, coated, other HMC10
Wax Tapes Wax tape, wax tapes, post-2000 

wax, pre-2000 wax.
HMC11

3.3.3.3.2.3 Girth Weld Coating Score (0-10)

Some coating types are more susceptible to the formation and development of higher incidences and 
severities of SCC than others. This is reflected in the High pH Girth Weld Coating Score. 

AppE-55



Utility Procedure: TD-4810P-01
Attachment Publication Date: 09/20/2017    Effective Date: 10/20/2017   Rev: 0

Risk Management

Attachment 3, Transmission Integrity Management Program Risk Algorithm for Steel Pipe

PG&E Internal Information © 2017 PG&E Corporation. All rights reserved. Page 36 of 98

Table 37.  High pH Girth Weld Coating Score

Girth Weld Coating 
Category

Girth Weld Coating Type High pH Girth Weld 
Coating Design Score

Fusion-bonded and 
liquid epoxy installed 

after 1/3/2005

Fusion-bonded epoxy, FBE, 
FBE - abrasion resistant over guard, liquid epoxy, Bar-Rust 

235, Devgrip 238, Devtar 247, Protal 7200, liquid epoxy 
coating (Powercrete), Powercrete, Powercrete J

HGW1

Fusion-bonded and 
liquid epoxy installed on 

or before 1/3/2005

Fusion-bonded epoxy, FBE, 
FBE - abrasion resistant over guard, liquid epoxy, Bar-Rust 

235, Devgrip 238, Devtar 247, Protal 7200, liquid epoxy 
coating (Powercrete), Powercrete, Powercrete J

HGW2

Not FBE and not liquid 
epoxy 

Asphalt, bare, coal tar, paint, polyethylene coatings, 
Somastic, tape wraps, unknown, wax tapes

HGW3

Based on PG&E standard practice, girth welds on pipelines with a mainline coating type of FBE or equivalent 
installed or coated after 1/3/2005 will be assumed to be coated with liquid epoxy.

3.3.3.3.2.4 Proximity to Compressor Station (0-10)

As cited in ASME B31.8S-2004, Appendix A3.3, 20 miles downstream from a compressor station 
represents an upper-bound threshold on susceptibility to high pH SCC. Therefore, each segment 
downstream of a compressor station will define a dynamic segment, as defined below. Scores will be 
assigned on the basis of the distance downstream from the nearest compressor station as follows.

Table 38.  Proximity to Compressor Station Score

Proximity Score
0 – 20 miles HPC1
> 20 miles HPC2

High pH SCC growth has demonstrated a strong correlation with temperature, and high pH SCC initiation 
has a similar correlation with operating stress level. These factors are highest within the first 20 miles of a 
pump or compressor station.

3.3.3.3.2.5 Age Score (0-10)

The Age Score is assigned based on the criteria below.

Table 39.  Age Score

Age of Pipeline Score
Installed fewer than 10 years ago* HAS1

Installed 10 years ago or more and after 1982 HAS2
Installed in or after 1953 and before 1983 (default)** HAS3

Installed prior to 1953 HAS4
*The 0 to 10 year range is based upon guidance in ASME B31.8S-2004, Appendix A3.3.
**Date range of 1953-1982 is based upon guidance in DNV Project PP023514.
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Age is an important consideration related to high pH SCC. With SCC growth rates typically very low, older 
pipelines will naturally be more prone to a time-dependent failure threat such as SCC. In addition, the 
metallurgical practices used in steelmaking have improved over the years resulting in pipelines with better 
sulfide inclusion shape control and better overall cleanliness.

3.3.3.3.2.6 Temperature Score (0-10)

Temperature scores are assigned on the basis of maximum (peak) operating temperature for a segment in 
accordance with Table 41 below.

Table 40.  Temperature Score

Temperature, °F Score
≥ 140 HTS1

≤ 120 to < 140* HTS2
≤ 100 to < 120 and unknown** HTS3

≤ 80 to < 100 HTS4
≤ 60 to < 80 HTS5

< 60 HTS6
SME indication of historic high operating temperatures HTS7

*Applies to pipe segments located less than or equal to 20 miles downstream of compressor station for unknown operating 
temperature. 

** Default.

3.3.3.3.2.7 Stress Increasers/Concentrators Score (0-10)

The Stress Increaser/Concentrators Score is assigned based on the criteria in Table 42 below.

Table 41.  Stress Increasers/Concentrators Score

Criteria Score
Outer diameter to wall thickness ratio >100 HSI1

Outer diameter to wall thickness ratio ≥30 and ≤100 HSI2
ILI Data is not available, or stress 
concentrators cannot be identified 

from data, and…
Outer diameter to wall thickness ratio <30 HSI3

Known or suspected instances of dents or gouges HSI4ILI data is available and indicates…
No stress concentrators are indicated in the data HSI5

3.3.3.3.2.8 Cathodic Protection Influence Score (0-10)

The Cathodic Protection Influence Score is assigned based on Table 43 below.
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Table 42.  Cathodic Protection Influence Score

Recorded CP levels Score
Equal to, or more negative than -1,200 mV (off potential) HCP1

Equal to, or more negative than -1,600 mV (on potential) and off potential not confirmed to 
be less negative than -1,200 mV

HCP2

No CP readings meet previous two criteria (default) HCP3

3.3.3.4 Integrity Assessment Multiplication Factor – [MF (0-1)]

The Integrity Assessment Multiplication Factor is the basis for applying a “credit” to a segment of a 
pipeline that has been integrity-verified by means of any of the following measures:

 SCCDA
 In-Line Inspection Tool Validated for SCC Detection; or,
 Hydrostatic Retest

𝑀𝐹
= [(𝐻𝑇𝑆𝐶𝐶 𝑥 𝐻𝑇𝑊𝑆𝐶𝐶) + (1 ‒ 𝐻𝑇𝑊𝑆𝐶𝐶)] 𝑥 [(𝐼𝐿𝐼𝑆𝐶𝐶 𝑥 𝐼𝐿𝐼𝑊𝑆𝐶𝐶) + (1 ‒ 𝐼𝐿𝐼𝑊𝑆𝐶     

Equation 19.  Integrity Assessment Multiplication Factor 

whereMF = Integrity Assessment Multiplication Factor
HTSCC = Hydrotest Assessment Multiplication Factor
ILISCC = ILI Assessment Multiplication Factor
SCCDASCC = SCCDA Assessment Multiplication Factor

Integrity Assessment Multiplication Factors define dynamic segments over the length of pipeline on which 
the integrity assessment has been performed.The scoring for the Integrity Assessment Multiplication 
Factors will be a number between 0 and 1. The weighting for each Integrity Assessment Multiplication 
Factor will also be a number between 0 and 1. Each assessment multiplication factor will be based on the 
percentage of the assigned re-assessment interval that has elapsed since the last SCC Assessment for 
the pipeline segment, as follows.

Table 43.  Integrity Assessment Weightings

Integrity Assessment Range Weighting
HTSCC 0-1 HTWSCC

ILISCC 0-1 ILIWSCC

SCCDASCC 0-1 SCCDAWSCC
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Table 44.  Hydrotest Assessment Multiplication Factor (HTSCC)

% of Required Reassessment Interval Elapsed Since Last SCC Assessment HTSCC

≤ 10% HTSCC1
> 10% to ≤ 20% HTSCC2
> 20% to ≤ 30% HTSCC3
> 30% to ≤ 40% HTSCC4
> 40% to ≤ 50% HTSCC5
> 50% to ≤ 60% HTSCC6
> 60% to ≤ 70% HTSCC7
> 70% to ≤ 80% HTSCC8
> 80% to ≤ 90% HTSCC9

> 90% to ≤ 100% HTSCC10
> 100% or ‘not available’ HTSCC11

Reassessment interval is documented per TD-4810P-17

   

Table 45.  ILI Assessment Multiplication Factor (ILISCC)

% of Required Reassessment Interval Elapsed Since Last SCC Assessment ILISCC

≤ 10% ILISCC 1
> 10% to ≤ 20% ILISCC 2
> 20% to ≤ 30% ILISCC 3
> 30% to ≤ 40% ILISCC 4
> 40% to ≤ 50% ILISCC 5
> 50% to ≤ 60% ILISCC 6
> 60% to ≤ 70% ILISCC 7
> 70% to ≤ 80% ILISCC 8
> 80% to ≤ 90% ILISCC 9

> 90% to ≤ 100% ILISCC 10
> 100% or ”not available” ILISCC 11

Reassessment interval is documented per TD-4810P-17.
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Table 46.  SCCDA Assessment Multiplication Factor (SCCDASCC)

% of Required Reassessment Interval Elapsed Since Last SCC Assessment SCCDASCC

≤ 10% SCCDASCC1
> 10% to ≤ 20% SCCDASCC2
> 20% to ≤ 30% SCCDASCC3
> 30% to ≤ 40% SCCDASCC4
> 40% to ≤ 50% SCCDASCC5
> 50% to ≤ 60% SCCDASCC6
> 60% to ≤ 70% SCCDASCC7
> 70% to ≤ 80% SCCDASCC8
> 80% to ≤ 90% SCCDASCC9

> 90% to ≤ 100% SCCDASCC10
> 100% or ‘not available’ SCCDASCC11

Reassessment interval is documented per TD-4810P-17.

3.4 Third-Party Damage

The approach used for determining the reliability of a pipeline from the perspective of third- party damage 
is based on the approach developed by Chen and Nessim12. In this approach, failure frequency can be 
established as the product of two independent variables; the frequency of incurring a hit by an excavator; 
and the probability of failure given such a hit.

HFHPD PFFF ,3 

 Equation 20.  

where

FF3PD = Failure Frequency due to 3rd Party Damage (failures/mi.yr)
FH = Impact Frequency (hits/mi.yr)
PF,H = Probability of Failure, Given a Hit

12 Chen, Q., and Nessim, M., “Reliability-Based Prevention of Mechanical Damage”, EPRG/PRCI Proceedings of the 12th Biennial 
Joint Technical Meeting on Pipeline Research, May, 1999, Paper 25.
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Chen and Nessim demonstrated that machines smaller than excavators do not significantly affect 
predicted failure probability13. Based on this finding, only impacts by large machines such as excavators 
are addressed by this model.

3.4.1 Determination of Impact Frequency

Impact Frequency (FH) is determined in accordance with the following relationship.

AAFHFF ModH 

Equation 21.  

where

HFMod = Modeled Impact Frequency (hits/mi-yr) (see Section 3.4.1.1)
AAF = Activity Adjustment Factor (0.5-2)

3.4.1.1 Modeled Impact Frequency – [HFMod (hits/mi-yr)]
The Modeled Impact Frequency is determined using a fault tree model developed by Chen and Nessim14. 
This fault tree model is summarized in Figure 10 and Table 48. 

13 Chen, Q. and Nessim, M.A., “Reliability-Based Prevention of Mechanical Damage to Pipelines”, PRCI Project PR-244-9729, 
1999.

14 ibid.
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Figure 10.  Impact Frequency Fault Tree
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Table 47.  Probability Values for Fault Tree Modeling

No Event Conditions Probability
B1 Excavation on pipeline alignment Urban B1A

Rural B1B
Agricultural B1C

Remote/Other (default) B1D
B2 Third-party unaware of one-call Advertising via direct mail-outs and promotion 

among contractors only
B2A

Community meetings only B2B
No public outreach was done (default) B2C

Media outreach: TV commercials, radio, billboards, 
internet, etc. only

B2D

Two or more above methods conducted Product of 
probability of 

methods 
conducted

B3 Right-of-way signs not recognized Signs at selected crossings B3A
No pipeline marker/signs (default) B3B

Signs at all crossings B3C
All crossings plus intermittently along route B3D

B4 Failure of permanent markers No buried markers (default) B4A
With buried markers B4B

B5 Third-party chooses not to notify Voluntary (default) B5A
Mandatory B5B

Mandatory plus civil penalty B5C
Right-of-way agreement B5D

B6 Third-party fails to avoid pipeline N/A B6A
B7 ROW patrols fail to detect activity Semi-daily patrols B7A

Daily patrols B7B
Bi-daily patrols B7C
Weekly patrols B7D

Biweekly patrols B7E
Monthly patrols (default) B7F

Semi-annual patrols B7G
Annual patrols B7H

B8 Activity not detected by other 
employees

N/A B8A
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3.4.1.1 (continued)

Table 48.  Probability Values for Fault Tree Modeling, continued

B9 Response the same day B9AExcavation prior to operator's 
response Response within two days (default) B9B

Response within three days B9C
B10 Temporary mark incorrect By company records B10A

By magnetic techniques (default) B10B
By pipe locators/probe bars B10C

B11 Provide route information B11AAccidental interference with 
marked alignment Locate/mark (default) B11B

Locate/mark/site supervision B11C
Pipe exposed by hand B11D

B12 Cover depth < 3ft B12AExcavation depth exceeding 
cover depth 3 ft to < 4 ft (default) B12B

4 ft to < 5 ft B12C
5 ft to < 6ft B12D

Cover Depth ≥ 6 ft B12E

The fault tree model shown in Figure 10 and Table 48 is to be used in conjunction with supplied 
installation and operations data.

The variables listed in Table 48 designate dynamic segments. With respect to the collection of operational 
variables, separate solicitations of data input should be made such that they represent logical breaks in 
operational practices as they are administered from region to region.   

Depth of cover data, where available, creates dynamic segments as follows.

 Ditch crossings: Dynamic segment length is assumed to be 10 ft wide, centered on the ditch 
centerline.

 Other crossings: Dynamic segment length corresponds to the width of the easement being 
crossed.

 Locations where depth surveys are available: Average burial depth is assigned to a segment, with 
segment length being assigned as follows.

 Locations where depth surveys are not available: Default depths of cover assigned on an existing 
segment basis.
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Figure 11.  Segment Length Assignment (Depth Survey Available)

3.4.1.2 Activity Adjustment Factor [AAF (0.5-2)]

The Activity Adjustment Factor is assigned as follows.

Table 48.  Activity Adjustment Factor

Criteria AAF
Dig-in Concern (listed as mag-loc in GIS) AAF1

Segments that have 200 or more USA (Underground Service Alert) tickets per year* AAF2
Class* 3 or 4 segments that have fewer than 200 USA tickets per year AAF3

Class* 2 segments that have fewer than 200 USA tickets per year AAF4
Class* 1 segments that have fewer than 200 USA tickets per year AAF5

* When data for Tickets per Year OR Location Class is absent, this adjustment factor defaults to 1.

3.4.2 Determination of Failure Probability, Given Excavator Impact

Given a failure in the measures to prevent the accidental contact of an excavator with the pipeline, a loss 
of containment may occur due to gouge-in-dent or puncture mechanisms, or, alternatively, a failure may 
not occur. The likelihood of having a gouge-in-dent or puncture failure given a contact with an excavator is 
a function of whether or not the pipeline resistance (a function of grade, wall thickness, and toughness) is 
greater or less than the driving forces for failure (a function of excavator force, bucket tooth dimensions, 
operating pressure). Where the resistance of the pipeline to failure exceeds the driving forces, no failure 
will occur. Otherwise, failure will occur. 

Depth Measurement Dynamic Segment    
Length = (D1/2 + D2/2)

D1 D2

D1/2 D1/2 D2/2 D2/2

M1 M2 M3
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Where failures occur that are related to external interference, the mode of failure is more likely to be 
gouge-in-dent than puncture.15,16 This is in part due to the fact that less force is required to cause a 
gouge-in-dent failure than is required to puncture a pipeline. 

The model that determines the probability of failure, given a hit, was derived on the basis of the work 
reported on in PRCI Report No. PR-244-9910, and utilizes a Monte Carlo analysis (see subsection 
3.4.2.3) to assimilate the probability distributions of the various parameters employed. An overview of the 
approach is provided below.

3.4.2.1 Test for Gouge-in-Dent

Gouge-in-dent failure has been empirically described by the NG-18 Q-Factor Relationship.17 

 










 


3

6.0
2
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 Equation 22.  NG-18 Q-Factor Relationship

where

σh = Hoop Stress at failure (ksi or MPa)
σfl = Flow Stress (ksi or MPa) 

= Yield Stress (Y.S.) + 10 ksi or Y.S. + 68.9 MPa
C2 = a constant, 300 ft-lbs/in or 16 J/mm
C3 = a constant, 90 (ft-lbs/in)0.6 or 4.80 (J/mm)0.6

15 Fuglem, M.K., Chen, Q., and Stephens, M.J., “Pipeline Design for Mechanical Damage”, PRCI Report No. PR-244-9910, 
October, 2001.

16 Eiber, R.J., Leis, B.N., “Fracture Control Technology for Natural Gas Pipelines Circa 2001”, PRCI Report No. PR-003-00108, 
July, 2001, p. 57.

17 Ibid, pp. 57-62.
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 Equation 23.  Q-Factor Equation

where

Cv,2/3 = 2/3 Upper-Shelf Charpy toughness (ft-lbs or J)
R = Pipe Radius (in. or mm)
t = Wall Thickness (in. or mm)
D = Maximum dent depth at the time of defect introduction (in. or mm)
dg = Depth of gouge (in. or mm)
cg = ½ gouge length (in. or mm)

3.4.2.1.1 Input Parameters

The input parameters utilized in the analysis are described in this section.

3.4.2.1.1.1 Flow Stress (σfl)

As defined above, flow stress is a function of yield strength. Yield strength distribution parameters were 
obtained from PRCI Report No. PR-244-9910, which indicates that yield strength is normally distributed, 
with distribution parameters as follows.

μ = 1.1(SMYS)
COV = 0.035(SMYS)

3.4.2.1.1.2 Charpy Toughness (cv)

Where minimum toughness data is not available, the assumptions in Table 50 will be used:

Table 49.  Toughness Assumptions

NPS Year Built Toughness
≤ 14 inches Before or during 1970 10 J (7.37 ft-lbs)
≥ 16 inches Before or during 1970 10 J (7.37 ft-lbs)
≤ 14 inches After 1970 20 J (14.75 ft-lbs)
≥ 16 inches After 1970 27 J (19.91 ft-lbs)
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3.4.2.1.1.4 Pipe Radius (R)

Pipe radius is a function of pipe diameter (D). Pipe diameter distribution parameters are obtained from 
PRCI Report No. PR-244-9910, which indicates that pipe diameter is normally distributed, with distribution 
parameters as follows:

μ = 1.0(Nominal Diameter)
COV = 0.0006(Nominal Diameter)

3.4.2.1.1.5 Wall Thickness (t)

Wall thickness distribution parameters are obtained from PRCI Report No. PR-244-9910, which indicates 
that wall thickness is normally distributed, with distribution parameters as follows:

μ = 1.0(Nominal Wall Thickness)
COV = 0.01(Nominal Wall Thickness)

3.4.2.1.1.6 Ultimate Tensile Strength (UTS)

Ultimate tensile strength distribution parameters are obtained from PRCI Report No. PR-244-9910, which 
indicates that ultimate tensile strength is normally distributed, with average and standard deviation values 
that depend on grade, as follows.

Table 50.  Ultimate Tensile Strength

Grade Yield Strength (ksi) Mean Ultimate Tensile 
Strength (ksi)

Standard Deviation 
Tensile Strength (ksi)

A25 25 59 2.07
GR A 30 62 2.17
GR B 35 73 2.56
X42 42 73 2.56
X46 46 76 2.66
X52 52 78 2.73
X56 56 83 2.91
X60 60 84 2.94
X65 65 87 3.05
X70 70 94 3.29
X80 80 98 3.43
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Figure 16.  Off-Angle Force Reduction Factor

As was argued in PRCI Report No. PR-244-9910, since the angle of application of excavator force may be 
equally likely to be any angle between 0 and 90 degrees, the Off-Angle Force Reduction Factor is best 
described as a uniform distribution between 0 and 1.

3.4.2.1.1.13 Operator Control Factor

As discussed in PRCI Report No. PR-244-9910, the operator of a piece of excavation equipment will, in 
most cases, apply a load that is considerably less than the maximum quasi-static load. The typical actual 
capacity at which the machine is used will depend on the soil type and how aggressively the operator digs. 
It may also be expected that an operator may dramatically cut back on the load if he detects a foreign 
object. This may be particularly true for gouge-in-dent type damage which is inflicted more gradually than 
puncture damage. Because of the uncertainty regarding the distribution of applied force, it was decided to 
follow the example of PRCI Report No. PR-244-9910 and calibrate the model against “Probability of 
Failure, Given a Hit” data contained in that reference by means of the Operator Control Factor. 

3.4.2.2 Test of Failure Due to Puncture

Puncture failure can be predicted by the following model described by Spiekhout and Knott:23  

)()(464.0 087.1 WLtR u  

Equation 32.  

where

R = The resistance to puncture (N)
t = Wall Thickness (mm)
σu = Ultimate Tensile Strength (MPa)
L = Excavator Tooth Length (mm)
W = Excavator Tooth Width (mm)

This is defined to be the limit state equation for deriving puncture resistance.

3.4.2.2.1 Input Parameters

With the exception of the Operator Control Factor, all of the input parameters that are required for the 
puncture model have been defined in the discussion on the gouge-in-dent model. Therefore, in order to 
avoid repetition, only the Operator Control Factor will be described in this section.

23 Spiekhout, Ir. J., Knott, R. N., “The Design of Transmission Pipelines to be Resistant to External Interference”, Pipeline 
Technology, Volume II, 2000, Elsevier Science B.V., p. 433-434.
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3.4.2.2.1.1 Operator Control Factor

As was done for the gouge-in-dent model and in PRCI Report No. PR-244-9910, due to the lack of 
certainty regarding the distribution that describes the degree of operator control, the puncture model was 
calibrated against “Probability of Failure, Given a Hit” data contained in PRCI Report No. 
PR-244-9910. 

3.4.2.3 Monte Carlo Simulation

Monte Carlo simulation is a numerical approach for arriving at a solution when the variables within a 
mathematical expression are best described as random variables derived from probability density 
functions, rather than discrete values, as is the case with a conventional deterministic analysis. When 
used as part of a reliability analysis, the mathematical expression is known as a “limit state equation”, and 
the usual objective of the analysis is to estimate the probability of an event or “limiting condition” occurring. 

The limiting condition is usually one which describes the onset of failure, or some other undesirable event. 
In the case at hand, two limit state equations are used; one to define the onset of gouge-in-dent failure 
(Equation 22) and the other to define the onset of failure due to puncture (Equation 32). The probability of 
failure given a hit due to gouge in dent is obtained by employing a Monte Carlo simulation to determine 
the frequency of occurrence (over a set number of iterations) of events where the operating hoop stress 
due to internal pressure (σh) exceeds the operating stress at failure, as defined in Equation 22. Similarly, 
the probability of failure given a hit due to puncture is obtained by employing a Monte Carlo simulation to 
determine the frequency of occurrence (over a set number of iterations) of events where the factored 
excavator force exceeds the resistance, R, as defined in Equation 32. The overall probability of failure 
given a hit is determined by executing the Monte Carlo simulations for gouge-in-dent and puncture 
simultaneously, and determining the frequency of occurrence (over a set number of iterations) of events 
where either the limit state for gouge-in-dent OR puncture is exceeded.

3.4.3 Leaks vs Ruptures

It has been reported that the respective percentages of leak and rupture for third-party damage failures 
are 75% and 25%, based on the mechanical damage incidents reported to the United States Department 
of Transportation (DOT) from 1984 to 1992.24 The rupture frequency is therefore derived as 25% of total 
failure frequency, derived as described in the preceding sections. 

24 Chen, Q. and Nessim, M., “Reliability-Based Prevention of Mechanical Damage to Pipelines”, PRCI Report No. PR-244-9729, 
August, 1999.
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3.5 Internal Corrosion

There are two different methodologies employed in the calculation of internal corrosion scores. Method 1 
is used when there is no in-line inspection data available for the pipeline segment. Method 2 is used 
where high-resolution in-line inspection data is available for the pipeline segment.

3.5.1 Method 1 – No ILI Data Available

The “Baseline Susceptibility” to internal corrosion is determined through an evaluation of several factors 
that contribute to the susceptibility of incurring a failure due to internal corrosion. These factors are offset 
by other factors that may act to mitigate internal corrosion. Notwithstanding this, and separate to the 
above, the susceptibility to internal corrosion may also be deduced from an evaluation of the internal 
corrosion failure history of a segment. This is expressed through the following relationship.
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Equation 33.  Internal Corrosion Score

where

SIC = Internal Corrosion Score (0-10)
BIC = Baseline Susceptibility Score for internal corrosion (0-10)
MFIC = Internal Corrosion Mitigation Factor (0-1)
CRIC = Internal Corrosion Rate (0-10)
FHIC = Internal Corrosion Failure History Factor (0-10)

Unless otherwise stated, segments are characterized as being under the same gas source or operating 
conditions.

3.5.1.1 Baseline Susceptibility Score for Internal Corrosion [BIC (0-10)]

The Baseline Susceptibility Score for Internal Corrosion is determined on the basis of the combination of a 
number of weighted factors – each assigned a score from 0 to 10. The basis for this calculation is 
summarized in Table 52 below.

Table 51.  Variable Weights, Baseline Susceptibility Score

Factor Range Fractional Weighting
OCIC 0-10 ICBW1
AIC 0-10 ICBW2
LIC 0-10 ICBW3

GQIC 0-10 ICBW4
GSIC 0-10 ICBW5
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SIC 0-10 ICBW6
BACIC 0-10 ICBW7
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3.5.1.1 (continued)

where

OCIC = Operating Conditions Factor (0-10), with scoring assigned as follows.

Table 52.  Operating Conditions Factor

Description of Operating Conditions in Segment OCIC
A deadleg is present in the segment OCIC1

A drip is present in the segment OCIC2
An offset, bottom tap, or built-in low spot is present in the segment OCIC3

A flange, mechanical coupling, or wrinkle bend or other feature (other than drips, dead 
legs, offsets, or built-in low spots) that may contribute to internal corrosion is present in 

the segment

OCIC4

The pipeline, or a section of the pipeline that exhibits sporadic flow conditions (as 
recognized by the IC group) is present in the segment

OCIC5

None of the above features is identified in the segment (default) OCIC6
AIC = Time in Operation Factor (0-10), with scoring assigned as follows.

Table 53.  Time in Operation Factor

Segment Age AIC

Segment has been in operation for over 50 years (default) ACIC1
Segment has been in operation more than 30 years, but less than or equal to 50 years ACIC2
Segment has been in operation more than 10 years, but less than or equal to 30 years ACIC3
Segment has been in operation less than or equal to 10 years or SME has identified 

segment as not being at risk of internal corrosion
ACIC4

LIC = Liquids Factor (0-10), based on liquids test data. Note that liquids test data exceeding 2 
years will not be used unless data indicate the presence of liquids. SME consultation is 
required in order to determine the applicability of previous positive liquids tests. Scoring is 
assigned as follows.

Table 54.  Liquids Factor

Description of Past Liquids Testing Results LIC

Water/glycol has been found in the segment that have tested positive for electrolyte LIC1
Water/glycol hasbeen found in the segment, but were not tested for electrolyte LIC2
Water/glycol has been found in the segment, and testing found no electrolytes LIC3
Liquid testing has been performed in the segment, and liquids were not found. 

Alternatively, the pipeline segment does not exhibit the potential for the presence of 
electrolytes

LIC4

Pipeline segment is not checked for the presence of liquids, although it exhibits the 
potential for the presence of electrolytes (default) 

LIC5

GQIC = Gas Quality Factor (0-10). This factor considers the monitoring of the gas stream for 
potential corrosion-causing contaminants.
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3.5.1.1 (continued)

Gas quality data exceeding 2 years in age will not be used unless data indicates results 
that are out of specification. SME consultation is required to determine the applicability of 
previous out-of-specification results
If data are more than 2 years old and the results are within specification, then the 
transported gas is not being monitored shall be selected.
If continuous gas monitoring is being performed, then data showing out-of-specification 
results for less than a total of 3 days in a month or 1 month in a year should not be used. 
However, the data may be used if the risk management engineer and/or corrosion engineer 
determine that excursions may have led to an increased likelihood of internal corrosion.
If spot-testing is being performed, then all data should be used unless a re-check within two 
weeks of the out-of-specification results shows gas that is within specification. 
Scoring of the Gas Quality Factor is assigned as follows.

Table 55.  Gas Quality Factor

Description of Gas Monitoring GQIC

The gas is being monitored, and 1 or more result[s] do[es] not meet specifications* GQIC1
The gas is being monitored, and all results meet specifications* GQIC2

The gas is not being monitored (default) GQIC3
* (H2S Partial Pressure <0.03 psi or CO2 Partial Pressure <7 psi) and H2O Content < 7 lbs/mmscf

GSIC = Gas Source Factor (0-10), with scores assigned to the segment downstream to the next 
pressure control facility, as follows.

Table 56.  Gas Source Factor

Description of Gas Source GSIC

The segment is transporting or has transported landfill gas GSIC1
The segment is in a gathering area or is directly tied to a gathering area or producer GSIC2

The segment is in or directly tied to a storage field GSIC3
The segment is transporting or has transported coal bed methane, or gas from any 

other unconventional source
GSIC4

The segment is transporting or has transported gas from an LNG source GSIC5
None of the above (default) GSIC6

SIC = Solids Factor (0-10), based on solids test data. Solids test data exceeding 10 years in age 
will not be used unless data indicates presence of solids. SME consultation is required to 
determine applicability of previous positive solids test results. 
Solids are defined as corrosion products, scale, sludge, sand, or other materials that can 
promote corrosion or are the result of corrosion.
Scoring is assigned as follows.
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3.5.1.1 (continued)

Table 57.  Solids Factor

Description of Solids Condition SIC

No information (default) SIC1
Solids observed on internal surface of pipeline or recovered from pipeline SIC2

Pipeline has been cleaned and solids were removed in the previous 10 years SIC3
Pipeline has been cleaned and no solids observed on internal surface of pipeline 

nor recovered from pipeline
SIC4

BIC = Bacteria Factor (0-10), based on bacteria test data. Bacteria test data exceeding 2 years in 
age will not be used unless data indicates presence of bacteria. SME consultation is 
required to determine applicability of previous positive bacteria test results and significance 
of bacteria levels. Scoring is assigned as follows.

Table 58.  Bacteria Factor

Description of Bacteria Condition BIC

Testing has found levels of bacteria exceeding criteria BACIC1
Testing has found levels of bacteria not exceeding criteria BACIC2

Testing for bacteria has not been performed (default) BACIC3
Testing has not found bacteria BACIC4

CRIC = Corrosion Rate Monitoring (0-10), based on information from corrosion probes. Where 
corrosion probes are used and readings are recorded in increments shorter than 6 months, 
the highest 6-month average rate from all readings within 5 years shall be used. SME 
consultation is required to determine applicability and significance of corrosion rate tests. 
A high corrosion rate is defined as greater than or equal to 5 mils penetration per year 
(MPY), per NACE RP0775-2005. Scoring is assigned as follows.

Table 59.  Corrosion Rate Factor

Description of Corrosion Rate Results CRIC

Testing has found high corrosion rates CRIC1
Testing has found low corrosion rates CRIC2

Testing for corrosion has not been performed (default) CRIC3
Testing has not found corrosion CRIC4
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3.5.1.3 Internal Corrosion Mitigation Factor [MFIC (0-1)]

The Internal Corrosion Mitigation Factor is derived as follows.

𝑀𝐹𝐼𝐶
= {𝐼𝐿𝐹 𝑥 [[(𝑀𝑃𝐹 𝑥 𝑀𝑃𝑊) + (1 ‒ 𝑀𝑃𝑊)] 𝑥 [(𝐵 𝑥 𝐵𝑊) + (1 ‒ 𝐵𝑊)] 𝑥 [(𝐼𝐶𝐷𝐴 𝑥 𝐼𝐶𝐷          

Equation 34.  

where 

MFIC = Internal Corrosion Mitigation Factor (0-1.0)
ILF = Internal Liner factor
MPF = Maintenance Pigging Factor
MPW = Maintenance Pigging Factor Weighting
B = Biocides Factor
BW = Biocides Factor Weighting
ICDA = Internal Corrosion Direct Assessment Factor
ICDAW = Internal Corrosion Direct Assessment Factor Weighting
HTF = Hydrostatic Pressure Test Factor
HTW = Hydrostatic Pressure Test Factor Weighting
CI = Corrosion Inhibitor
CIW = Corrosion Inhibitor Weighting

  

The scores and weightings to be used in calculating the Internal Corrosion Mitigation Factor are listed 
below. These tables reflect the fact that the greatest knowledge of the integrity of a pipeline is immediately 
after the assessment activity has been completed and that as time passes, the benefit of the mitigation 
activity begins to reduce.

Table 60.  Variable Weights, Baseline Susceptibility Score

Factor Fractional Weighting
MPF MPW

B BW
ICDA ICDAW
HTF HTW
CI CIW
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3.5.1.3.2 Internal Liner Factor [ILF (0-1)]

Table 61.  Internal Liner Factor

Description of Internal Liner Condition ILF
No coating or lining has been installed (default) ILF1

A coating has been applied and is less than or equal to 10 years old ILF2
A coating has been applied and is greater than 10 years old ILF3

A lining has been installed ILF4

3.5.1.3.3 Biocides [BC (0-1)]

Table 62.  Biocides

Time passed since Biocide Treatment BC
≤ 2 years BC1

> 2 years to ≤ 3 years BC2
> 3 years to ≤ 4 years BC3
> 4 years to ≤ 5 years BC4

> 5 years BC5

3.5.1.3.4 Maintenance Pigging Factor [MPF (0-1)]

Table 63.  Maintenance Pigging Factor

Time Passed since Maintenance Pigging was Performed MPF
≤ 2 years MPF1

> 2 years to ≤ 3 years MPF2
> 3 years to ≤ 4 years MPF3
> 4 years to ≤ 5 years MPF4

> 5 years MPF5

3.5.1.3.5 ICDA Factor [ICDA (0-1)]

Table 64.  ICDA Factor

% of Assigned Reassessment Interval Elapsed Since Last Assessment* ICDA
≤ 10% ICDA1

> 10% to ≤ 20% ICDA2
> 20% to ≤ 30% ICDA3
> 30% to ≤ 40% ICDA4
> 40% to ≤ 50% ICDA5
> 50% to ≤ 60% ICDA6
> 60% to ≤ 70% ICDA7
> 70% to ≤ 80% ICDA8
> 80% to ≤ 90% ICDA9

> 90% to ≤ 100% ICDA10
> 100% or Unknown ICDA11

* Interval default is 7 years
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3.5.1.3.6 Hydrostatic Pressure Test Factor [HT (0-1)]

Hydrostatic pressure tests that meet the minimum requirements to be considered as an integrity 
assessment for the threat of internal corrosion, per ASME B31.8S-2004 Table 3, may be considered in 
this factor. 

Mitigation scoring is assigned as follows.

Table 65.  Hydrostatic Pressure Test Factor

% of Assigned Reassessment Interval Elapsed Since Last Assessment* HT
≤ 10% HT1

> 10% to ≤ 20% HT2
> 20% to ≤ 30% HT3
> 30% to ≤ 40% HT4
> 40% to ≤ 50% HT5
> 50% to ≤ 60% HT6
> 60% to ≤ 70% HT7
> 70% to ≤ 80% HT8
> 80% to ≤ 90% HT9

> 90% to ≤ 100% HT10
> 100% or Unknown HT11

* Interval default shall be 7 years

3.5.1.3.7 Corrosion Inhibitor [CI (0-1)]

Mitigation scoring is assigned as follows.

Table 66.  Corrosion Inhibitor Factor

% of Assigned Reassessment Interval Elapsed Since Last Assessment* CI
≤ 3 months CI1

> 3 months to ≤ 6 months CI2
> 6 months to ≤ 9 months CI3

> 9 months to ≤ 1 Year CI4
> 1 Year CI5

Notes:

 In the absence of a known, prescribed reassessment interval, a value of 7 years will be used. 
 Assumes all necessary repairs have been completed.
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3.5.1.4 Internal Corrosion Failure History Factor [FHIC (0-10)]

The Internal Corrosion Failure History Factor is derived from records that internal corrosion has been 
directly observed or internal corrosion related leaks or ruptures have been recorded. Scoring is assigned 
as follows.
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 Equation 35. Internal Corrosion Failure History 

where

FHIC = Internal Corrosion Failure History Score (0-10)

LIC = Internal Corrosion Leaks/Ruptures Score (0-10)

REIC = Internal Corrosion Recorded Evidence Score (0-10)

Table 67.  Internal Corrosion Leaks/Ruptures Factor

Description of Leak/Rupture History in segment LIC

One or more leaks or ruptures due to internal corrosion have occurred, and the time since 
the last such failure has been 5 years or less

LIC1

One or more leaks or ruptures due to internal corrosion have occurred, and the time since 
the last such failure has been more than 5 years and less than or equal to 10 years

LIC2

One or more leaks or ruptures due to internal corrosion have occurred, and the time since 
the last such failure has been more than 10 years and less than or equal to 20 years

LIC3

One or more leaks or ruptures due to internal corrosion have occurred, and the time since 
the last such failure has been more than 20 years

LIC4

No leaks or ruptures due to internal corrosion have been recorded (default) LIC5

Table 68.  Recorded Evidence Factor

Internal Corrosion Inspection Status for Segment REIC

One or more records indicating internal corrosion have occurred, and the time since the 
last such recorded indication has been 5 years or less

REIC1

One or more records indicating internal corrosion have occurred, and the time since the 
last such indication has been more than 5 years and less than or equal to 10 years

REIC2

One or more records indicating internal corrosion have occurred, and the time since the 
last such indication has been more than 10 years and less than or equal to 20 years

REIC3

One or more records indicating internal corrosion have occurred, and the time since the 
last such indication has been more than 20 years

REIC4

No records indicating internal corrosion have been recorded (default) REIC5
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3.5.2 Method 2 – ILI Data Available

Where high-resolution ILI data is available, values of probability of exceedance (POE) will be determined 
for each active (i.e., un-repaired) internal corrosion feature in the ILI dataset. POE calculations will be 
based on the following parameters:

 Date of ILI run
 Current date
 ILI-measured depth of corrosion feature
 ILI-measured length of corrosion feature
 Measurement error distribution on depth for ILI tool (mean and standard deviation, as determined 

either through ILI vendor performance specifications, or through ILI/in-ditch measurement 
correlations

 Pipe diameter
 Wall thickness
 Grade
 Maximum Allowable Operating Pressure of Subsystem

Values of POE for each individual feature are combined by OR-gating over an ILI Segment, as defined in 
Substep 3.2.1.5. Leak features are distinguished from rupture features based on a comparison of feature 
length against critical through-wall flaw length. 

Results are reported in units of leaks/mi.yr and ruptures/mi.yr.

Note that the most recent set of ILI data will be used for the purposes of the analysis, regardless of the 
age of the ILI dataset.

The method used to determine the Internal Corrosion POE values is the same as that described in 
Substep 3.2.1.5.1, Calculation of External Corrosion POE. The internal wall loss features will be used 
instead of the external wall loss features when calculating the Internal Corrosion POE values.

3.6 Manufacturing Defects

The primary manufacturing-defects-related threats on Gas Pipeline are hard spots and seam defects. 
Therefore, the Manufacturing Defect Score is derived on the basis of the Hard Spot Score (HS) (0-10) and 
the Seam Defect Score (SS) (0-10) in accordance with the following relationship. 
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 Equation 36.  
where 

SMD = Manufacturing Defect Score (0-10)
HS = Hard Spot Score (0-10)
SS = Seam Defect Score (0-10)
MDFS = Manufacturing Defect Failure Score (0-10)
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3.6.1 Hard Spot Score (HS)

The general form of the Hard Spot score can be summarized by the following equation:

RSH S 

Equation 37 

where

HS = Hard Spot Score (0 – 10)
S = Susceptibility Score (0-10)
R = Repair Score (0-1)

3.6.1.1 Susceptibility Score (S) (0-10)

The Susceptibility Score is an indication of the susceptibility of a pipeline segment to failure due to hard 
spots. This is taken as a function of the following factors, and their assigned scores.25 

  Susceptibility of the pipe to having hard spots (M) (0-10)
  Operating Stress level (OS) (0-1) 
  Cathodic Protection levels (P) (0-1)

The Susceptibility Score is derived on the following basis.

POMS S 

Equation 38.  Susceptibility Score 

The form of the above equation is consistent with the findings of the Report on Integrity of Vintage 
Pipelines28 in that it suggests that in order to have a hard spot failure, all of the following conditions must 
be present:

 Pipe susceptible to hard spots
 Sufficiently high stress levels 

and
 Cathodic Protection “off” values that are more negative than –1.2 v

25 Report on Integrity of Vintage Pipelines – Material and Construction Threats, Draft INGAA Report, August, 2003.
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3.6.1.1.1 Susceptibility to Hard Spots (M) 0-10

According to the Report on Integrity of Vintage Pipelines, the susceptibility to hard spots is confined to a 
limited subset of pipe manufacturers and eras. Therefore, in accordance with the findings of that 
reference, Susceptibility to Hard Spots is assigned scoring on the following basis.

Table 69.  Assignment of Hard Spot Susceptibility Score

Pipe History M
Any pipe for which prior ILI or excavation assessments have indicated a presence of hard spots 
(where hard spots are defined as regions of pipe having a hardness of Rockwell C35 or higher)

MM1

AO Smith pipe manufactured prior to 1953 MM2
AO Smith pipe manufactured in the years 1953 to 1960 MM3

DSAW seam pipe manufactured by Bethlehem, Kaiser, Republic, or unknown manufacturer prior 
to 1961

MM4

ERW Youngstown pipe manufactured prior to 1961 MM5
ERW pipe manufactured by Kaiser or unknown manufacturer prior to 1961 MM6

Unknown seam type manufactured by Kaiser prior to 1961 MM7
Unknown seam type manufactured by Bethlehem & Republic prior to 1961 MM8

Unknown seam type and Unknown Manufacturer manufactured prior to 1953 MM9
Unknown seam type and Unknown Manufacturer manufactured in the years 1953 to 1960 MM10

Unknown year of manufacture with AO Smith MM11
Unknown year of manufacture with Bethlehem, Kaiser, Republic, or Youngstown MM12

Unknown year of manufacture with Unknown Manufacturer MM13
Unknown Manufacturer with manufacture year >=1961 MM14
All other pipe manufacturers and/or manufacture years MM15

Where manufacture date is not available, the purchase date shall be applied in Table 70. Where the 
purchase date is unknown, use install date minus 10 years. Where the pipe is known to be reconditioned, 
salvaged, or installed from emergency stock, use 1/1/1952.26 

3.6.1.1.2 Stress Level (OS) 0-1

As indicated in the Report on Integrity of Vintage Pipelines, higher operating stress levels have greater 
potential for hard spot failure.

26 1/1/1952 is chosen to maximize the score for reconditioned, salvaged, and emergency stock pipe, which could have been 
manufactured more than 10 years prior.
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Table 70.  Assignment of Operating Stress Level Score

Operating Stress Level Range (% SMYS) OS

> 70 MOS1
≥ 30 to ≤ 70 MOS2

< 30 MOS3

3.6.1.1.3 Cathodic Protection (P) 0-1

The Report on Integrity of Vintage Pipelines indicates that in order to have cracking cathodic charging 
must occur.

Table 71.  Assignment of Cathodic Protection Score 

Cathodic Protection (P) Score
Potential more negative than -1,200 mV OFF MP1
Potential between -1,000 to -1,200mV OFF MP2
Potential more positive than -1,000 mV OFF MP3

CP data not available MP4

3.6.1.2 Repair Score (R) 0-1

The potential for hard spot failure is a function of the repair status of any existing hard spots. Therefore, a 
Repair Score (0 – 1) is assigned on the following basis.

Table 72.  Assignment of Hard Spot Repair Score

Repair Status R
Inspection for hard spots has been performed, and hard spots have been identified, and all 

hard spots in a segment are repaired.
MR1

Inspection for hard spots has been performed, and hard spots have been identified, but no 
hard spots in the segment have been repaired. 

MR2

Inspection for hard spots has occurred, but no hard spots have been found MR3
No inspections completed (default) MR4
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3.6.3 Seam Defect Score (SS)

Susceptibility to seam defects is determined in accordance with the following equation.

 x x  xSS = 𝑃𝑆𝐹  𝑂𝑆𝐹 𝑀𝐹  𝐹𝐹

Equation 39.  Seam Defect Score

where 

SS = Seam Defect Score (0-10)
PSF = Pipe Seam Design Factor (0-10)
OSF = Operating Stress Factor (0-1)
MF = Assessment Factor (0-1)27

FF = Fatigue Factor (0-1)28

Table 73.  Pipe Seam Design Factor

Pipe Seam Design Factor (PSF) Score
Furnace Butt Weld (FBW) MPSF1

Single Submerged Arc Weld (SSAW) MPSF2
Low Frequency ERW MPSF3

Shielded Metal Arc Weld (SMAW) MPSF4
Flash Weld (FW) MPSF5

A.O. Smith

Unknown MPSF6
Lap Weld MPSF7

High Frequency ERW MPSF8
Pre-1957 MPSF9

1957-1965, inclusive MPSF10
Double Submerged Arc Weld 

(DSAW or SAWL)
Post-1965 MPSF11

Seamless MPSF12
Pre-1990 MPSF13Spiral

1990 and newer MPSF14
Other MPSF15

Pre-1970 MPSF16
1970-1987, inclusive, and ≤ 3.5" outer diameter MPSF17

Unknown Seam

Other MPSF18
1. ERW pipe made prior to 1970 is assumed to be Low Frequency ERW. 

27 Assessment Factor is above 1 where Pipe Seam Design Factor is less than 5.

28 Fatigue Factor is above 1 where Assessment Factor is less than 1 and the fatigue life is exhausted.
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2. All dates in the Seam Design Factor are manufacture dates. Refer to Section 3.6.1 for how to determine manufacture date.

 Table 74.  Operating Stress Factor

Operating Stress Factor (OSF) Score
> 50% SMYS MOSF1

0% ≤ SMYS < 50% MOSF2

Table 75.  Assessment Factor

Assessment Factor (MF) Score
Pipe Tested to 90% SMYS or greater MMF1

Pipe tested between 80% to 90% SMYS and greater than or equal to 1.25 x MAOP MMF2
Pipe tested less than 80% SMYS and greater than or equal to 1.5 x MAOP MMF3

Pipe tested less than 80% SMYS and greater than or equal to 1.25 x MAOP MMF4
Pipe tested less than 1.25 x MAOP and greater than or equal to 1.1 x MAOP MMF5

No pressure test or test pressure less than 1.1 x MAOP or pressure test prior to 
1950 on a seam type with PSF>=5

MMF6

No pressure test or pipe test pressure less than 1.1 x MAOP or pressure test prior 
to 1950 on a seam type with PSF <5

MMF7

Table 76.  Fatigue Factor

Fatigue Factor (FF) Score
Estimated Fatigue Life exhausted MFF1

Estimated Fatigue Life not calculated MFF2
Estimated Fatigue Life to be exhausted within 50 years MFF3

Estimated Fatigue Life to be exhausted more than 50 years out MFF4
Shortest calculated fatigue life to be used per TD-4811P-02, “Fatigue Evaluation of Gas Transmission Pipeline.”

3.6.4 Manufacturing Defect Failure Score (MDFS)

 The Manufacturing Defect Score, as applied in Equation 36, accounts for observed history of failures 
attributed to manufacturing defects. 

Table 77.  Manufacturing Defect Failure Score

Manufacturing Defect Failure Score (MDFS) Score
0.63 failures/mile MDFS1

> 0 to < 0.63 MDFS2
Other known defects MDFS3

No failures have occurred and no defects found MDFS4
1. Failures includes leaks or ruptures due to manufacturing defects
2. Count all failures or defects found on the same job number with similar pipe properties (OD, WT, SMYS, and seam type).
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3. If a leak occurs on a segment with no job number, apply the leak to all similar pipes within 20 miles installed at the time of 
the leak or prior.

3.7 Construction Threats

Some historical construction and joining practices have been shown to contribute to failure. In particular, 
the presence of wrinkle bends, some buried couplings (such as Dresser couplings), miter bends, and 
factors leading to suspect welds are of concern.
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Equation 40.  Construction Threats

where 

SCON = Construction Defect Score (0-10)
HFC = Historic Failure Score (0-10)
CC = Condition Score (0-10)
BC = Bending Strain Score (0-10)

3.7.1 Condition Score (CC)
𝐶𝐶 = (𝐴𝐶𝑥 𝐴𝑊𝐶) + (𝐹𝐶𝑥 𝐹𝑊𝐶) +  (𝐻𝑆𝐶𝑥 𝐻𝑆𝑊𝐶) +  (𝑃𝑇𝐶𝑥 𝑃𝑇𝑊𝐶) 

Equation 41.  Condition Score

where

AC = Construction Age (0-10)
FC = Construction Feature Score (0-10)
HSC = Hoop Stress Score (0-10)
PTC = Pressure Test Score (0-10)

Table 78.  Construction Score Weightings

Construction Condition Factor Weighting
Age AWC

Feature Score FWC

Hoop Stress Score HSWC

Pressure Test Score PTWC
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3.7.1.2 Construction Age Score (AC) 0-10

The Age score covers threats related to vintage construction practices; 

Table 79.  Construction Age Scoring

Construction Condition in Segment Age Score (AC)
Pre-1930 or  oxy-acetylene girth welds CAC1

1930 - Pre-1949 CAC2
1949 – Pre-July 1st, 1961 (Pre-G.O. 112*) CAC3

All other segments (default) CAC4
*Lack of regulation regarding weld inspection and testing

3.7.1.3 Construction Feature Score (FC) 0-10

The Feature score approach covers eight primary construction threat categories:

 Welding-related threats 
 Threats related to buried couplings 
 Threats related to the presence of wrinkle bends 
 Threats related to the presence of excessive pups 
 Threats related to the presence of expansion joints
 Threats related to vintage construction practices 
 Threats related to the presence of non-standard fittings 
 Threats related to miter bends 

For each of the above threat categories a pipeline segment is assessed from the perspective of potential 
susceptibility to the threat, and any contributing or mitigating factors are then taken into consideration. 

The determination of susceptibility to construction threats is derived from a review of construction and 
installation records, including pipe material, as well as SME input; operational records, such as pipe 
inspection reports; maintenance information; and hydrostatic test records. Scoring is assigned on the 
basis of the construction condition in the segment, as follows.

Table 80.  Construction Feature Scoring

Construction Condition in Segment Feature Score (FC)
Mechanical coupling or expansion joint FC1

Bell and Spigot joint FC2
Bell-Bell Chill Rings/Backing Rings FC3

Wrinkle bends in segment with D/t ≥ 50 FC4
Wrinkle bends in segment with D/t less than 50 FC5

Wrinkle bends with configuration of OSO or OSSO over a length <400 feet in 
seismic active area

FC6
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1.2 (continued)

Table 81.  Construction Feature Scoring, continued

Pre-July 1st, 1961 manufactured miter bends (>20°) in segment FC7
Post-July 1st, 1961 manufactured miter bends (>20°) in segment FC8

Pre-July 1st, 1961 field miter bends (>3°) in segment FC9
Pre-July 1st, 1961 field miter bends (>20°) in segment FC10

Pre-July 1st, 1961 manufactured miter bends (>3°-≤20°) in segment FC11
Post-July 1st, 1961 field miter bends (>3°) in segment FC12

Post-July 1st, 1961 field miter bends (>20°) in segment FC13
Post-July 1st, 1961 manufactured miter bends (>3°-≤20°) in segment FC14

Segments with excessive pups (3 or more back-to-back joints 5’ in length or 
shorter) – Engineering assessment performed

FC15

Segments with excessive pups (3 or more back-to-back joints 5’ in length or 
shorter) – Engineering assessment not performed

FC16

Non-standard fittings in segments (orange-peel reducers, non-reinforced branch 
connections, sectioned fittings, etc.)

FC17

All non-standard fittings in segments (orange-peel reducers, non-reinforced 
branch connections, sectioned fittings, etc.)

FC17

All other segments (default) FC18
Pre-2012 hot taps FC19

*Lack of regulation regarding weld inspection and testing.

3.7.1.4 Hoop Stress Score (HSC) 0-10

The hoop stress score is applied based on the hoop stress in the pipeline at the MAOP-S of the pipeline. 

Table 81.  Hoop Stress Score

Operating Stress Level Range (% SMYS) HSC

≥ 70 HSC1
≥ 65 to < 70 HSC2
≥ 60 to < 65 HSC3
≥ 55 to < 60 HSC4
≥ 50 to < 55 HSC5

< 50.0 HSC6
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3.7.1.6 Pressure Test Score (PTC) 0-10

The Pressure Test Score factor shall be scored as follows.

Table 82.  Pressure Test Score

Pressure Test of Girth Weld PTC

Girth weld not subjected to post-construction pressure test PTC1
Girth weld pressure tested post-construction PTC2

Unknown PTC3

3.7.2 Historic Failure Score (HFC) 0-10

The Construction Historic Failure score approach will consider previous leaks or ruptures that have been 
recorded on the segment, or on a segment with the same installation job number and pipe properties (OD, 
WT, and SMYS) as a segment that has a recorded historic leak or rupture.

Table 83.  Historic Failure Score

History Status HFC

More than 1 leak or rupture has been recorded HFC1
1 leak or rupture has been recorded HFC2

No leaks or ruptures have been recorded HFC3

3.7.3 Bending Strain Score (BC) 0-10

The Bending Strain Score shall utilize results from in-line inspections and shall be assigned score as 
follows.

Table 84.  Bending Strain Score

Repair Status BC

≥ 0.2% strain BC1
< 0.2% strain BC2

Uninspected for bending strain BC3
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3.9 Equipment Failure

The Equipment Score (SEquip) is assigned on the following basis.
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Equation 42.  Equipment Score

 where

SES(Equip) = Equipment Evaluation Score 0-10
SLH(Equip) = Equipment Leak History Score 0-10 
SOverpress = Overpressure Event Score 0-10

3.9.1 Equipment Evaluation Score 0-10

The Equipment Evaluation Score is based on the weighted average of the factors in the table below. The 
Equipment Evaluation Score is assigned on a district or division basis and will use the last published 
auditing results.

𝑆𝐸𝑆(𝐸𝑞𝑢𝑖𝑝)(0 ‒ 10) = (𝑀𝐸𝑄x 𝑀𝑊𝐸𝑄) +  (𝑅𝐸𝑄x 𝑅𝑊𝐸𝑄)

Equation 43.  Equipment Evaluation Score

Table 85.  Equipment Evaluation Score Variables

Description of Factor Variable Name Weighting
Late or Missed Maintenance MEQ  MWEQ

Late, Missed, or Failed Readings REQ RWEQ 

3.9.1.1 Late or Missed Maintenance Factor [MEQ (0-10)]

The Late or Missed Maintenance Factor is derived from audit findings that indicate the division or district 
did not complete maintenance of equipment on time or missed the maintenance entirely.
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Table 86.  Late or Missed Maintenance Evaluation Criteria

Evaluation Criteria MEQ

91 or more Audit Findings MEQ1
81 – 90 Audit Findings MEQ2
71 – 80 Audit Findings MEQ3
61 – 70 Audit Findings MEQ4
51 – 60 Audit Findings MEQ5
41 – 50 Audit Findings MEQ6
31 – 40 Audit Findings MEQ7
21 – 30 Audit Findings MEQ8
11 – 20 Audit Findings MEQ9
1 – 10 Audit Findings MEQ10

0 Audit Findings MEQ11

3.9.1.2 Late, Missed, or Failed Reading [REQ (0-10)]

The Late, Missed, or Failed Readings Factor is derived from audit findings that indicate the division or 
district did not complete readings of measuring equipment such as meters, ETS, etc., on time, missed the 
scheduled reading entirely, or that the reading does not meet the specified acceptance criteria.

Table 87.  Late, Missed, or Failed Reading Evaluation Criteria

Evaluation Criteria REQ

91 or more Audit Findings REQ1
81 – 90 Audit Findings REQ2
71 – 80 Audit Findings REQ3
61 – 70 Audit Findings REQ4
51 – 60 Audit Findings REQ5
41 – 50 Audit Findings REQ6
31 – 40 Audit Findings REQ7
21 – 30 Audit Findings REQ8
11 – 20 Audit Findings REQ9
1 – 10 Audit Findings REQ10

0 Audit Findings REQ11
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3.9.3 Equipment Leak History Score (0-10)

The Equipment Leak History Score will be based on Equipment Leak History data. Equipment leaks over 
the past 5 years are assigned to a 15′ radius buffer. 

The Equipment Leak History Score (SLH(Equip)) is assigned on the following basis.
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 Equation 44.  Equipment Leak History Score

where

LEQ(R) = Regulator Valve Leak History Score
LEQ(V) = Relief Valve Leak History Score
LEQ(GO) = Gasket or O-Ring Leak History Score
LEQ(Oth) = Other Equipment Leak History Score

3.9.3.1 Regulator Leak History Score [LEQ(R) (0-10)]

Regulator valves in the pipeline have the potential to fail and adversely affect the safety and reliability of 
the pipeline. The Regulator Leak History Score will be assigned as follows.

Table 88.  Regulator Leak History Score

Segment Condition LEQ(R)

More than one regulator valve leak or failure in the last five years L EQ(R)1
One regulator valve leak or failure in the last five years L EQ(R)2
No leaks or failures in the previous five years (default) L EQ(R)3

3.9.3.2 Relief Valve Leak History Score [LEQ(V) (0-10)]

Relief valves in the pipeline have the potential to fail and adversely affect the safety and reliability of the 
pipeline. The Relief Valve Leak History Score will be assigned as follows.

Table 89.  Relief Valve Leak History Score

Segment Condition LEQ(V)

More than one relief valve leak or failure in the last five years LEQ(V)1
One relief valve leak or failure in the last five years LEQ(V)2

No leaks or failures in the previous five years (default) LEQ(V)3
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3.9.3.3 Gasket or O-Ring Leak History Score [LEQ(GO) (0-10)]

Gaskets installed in the pipeline have the potential to fail and adversely affect the safety and reliability of 
the pipeline. The Gasket or O-Ring Leak History Score will be assigned as follows.

Table 90.  Gasket or O-Ring Leak History Score 

Segment Condition LEQ(GO)

More than one gasket or O-ring leak or failure in the last five years L EQ(GO)1
One gasket or O-ring leak or failure in the last five years L EQ(GO)2
No leaks or failures in the previous five years (default) L EQ(GO)3

3.9.3.4 Other Equipment Leak History Score [LEQ(Oth) (0-10)]

Any piece of equipment attached to the pipeline has the potential to fail and adversely affect the safety 
and reliability of the pipeline. Other equipment may include but is not limited to seals, pump packings, 
rectifiers, switches, breakers and valves that are electrically controlled. The Other Equipment Leak History 
Score will be assigned as follows.

Table 91.  Other Equipment Leak History Score 

Segment Condition LEQ(Oth)

More than one leak or failure caused by other equipment in the last five years L EQ(O h)1
One leak or failure caused by other equipment in the last five years L EQ(O h)2

No leaks or failures in the previous five years (default) L EQ(O h)3

3.9.4 Overpressure Event Score

The Overpressure Event Score will be based on data reflecting past overpressure events. Overpressure 
events over the past 5 years are assigned to a 15 ft radius buffer. 

3.9.4.1 Overpressure Event History Score [SOverpress (0-10)]

Equipment failures resulting in over-pressurization of a pipeline system adversely affect the safety and 
reliability of the pipeline. The Overpressure Event History Score will be assigned as follows.

Table 92.  Overpressure Event History Score 

Segment Condition SOverpress

More than one overpressure event caused by equipment failure in the last five years SOv1
One overpressure event caused by equipment failure in the last five years SOv2

No overpressure events caused by equipment failure in the previous five years (default) SOv3
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3.10 Weather-Related and Outside Force Threats

The failure likelihood score for weather-related and outside force threats is based on assigning scores 
based on maintenance and operating records, assessment results, local site features, and conditions and 
pipeline attribute information. Weather-related and outside force threats are generally not additive, but 
rather, are independent of one another. For instance, failures due to erosion or due to exposure at water 
crossings are not dependent on seismic exposure. The potential for failure due to erosion within a given 
segment is therefore independent of the exposure to other weather-related and outside force threats 
within that segment. In recognition of this fact, the weather-related and outside force score is based on an 
OR-gating of weather-related and outside force attributes, as shown below. 
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Equation 45.  Weather-related and Outside Force Score

where

WROF = Weather and Outside Force Score (0-10)
FWROF = Seismic Fault Crossing Score (0-10)
LSWROF = Slope Instability Score (0-10)
LQWROF = Liquefaction Score (0-10)
EWROF = Erosion Area Score (0-10)
LWROF = Lightning Score (0-10)
FRWROF = Frost Score (0-10)
HRFWROF = Heavy Rains and Floods Score (0-10)
VEGWROF = Vegetation Impact Score (0-10)
SUBWROF = Subsidence Score (0-10)
TSUWROF = Tsunami Score (0-10)
WWROF = Wind Impact Score (0-10)
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3.10.2 Seismic Fault Crossing Score [FWROF (0-10)]

The Seismic Fault Crossing Score is derived as the product of the Seismic Fault Exposure Score and the 
Seismic Fault Mitigation Score, as illustrated below.

WROFWROFWROF FMFEF 

Equation 46.  Seismic Fault Crossing Score

where

FEWROF = Seismic Fault Exposure Score (0-10)
FMWROF = Seismic Fault Mitigation Score (0-1)

3.10.2.1 Seismic Fault Exposure Score [FEWROF (0-10)]

The Seismic Fault Exposure Score is assigned on the basis of seismic fault crossings on the segment as 
follows.

Table 93.  Seismic Fault Exposure Score 

Seismic Fault Crossing Condition Intersecting Segment FEWROF

Historic or Holocene Fault Crossing Intersecting Segment FEWROF1
No Identified Historic or Holocene Fault Crossing Intersecting Segment (default) FEWROF2

3.10.2.2 Seismic Fault Mitigation Score [FMWROF (0-1)]

“Seismic fault crossing mitigation” refers to a pipeline fault-crossing segment that has been mitigated for 
seismic fitness-for-service (FFS). Seismic Fault Mitigation Scores are assigned as follows.

Table 94.  Seismic Fault Mitigation Score 

Seismic Fault Crossing Mitigation Condition Intersecting Segment* FMWROF

Full mitigation of fault crossing intersecting segment** FMWROF1
No mitigation of fault crossing intersecting segment FMWROF2

*0 scores shall be assigned to all segments that do not cross a Historic or Holocene Fault and have not yet been mitigated.
**This represents where the segment has been identified as Fit for Service (FFS)

3.10.3 Slope Instability Score [LSWROF (0-10)]

Slope Instability is an area designated in GIS as having either of the following attributes:

 Known landslide

 Moderate to high landslide susceptibility 
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3.10.3 (continued)

Scoring is assigned on the following basis.

WROFWROFWROF LSMLSELS 

Equation 47.  Slope Instability Score

where

LSEWROF = Slope instability exposure score (0-10)
LSMWROF = Slope instability mitigation factor (0-1)

3.10.3.1 Slope Instability Exposure Score [LSEWROF (0-10)]

The Slope Instability Exposure Score is assigned based on the presence of any of the following 
designated areas of increased exposure identified in GIS as follows.

Table 95.  Slope Instability Exposure Score 

Slope Instability Within Segment LSEWROF

Known landslide with all levels of PGA LSEWROF1
Moderate to high landslide susceptibility with PGA of 0.5g or greater LSEWROF2

Moderate to high landslide susceptibility with PGA of 0.2g to less than 0.5g LSEWROF3
None (default) LSEWROF4

3.10.3.2 Slope Instability Mitigation Factor [LSMWROF (0-1)]

The Slope Instability Mitigation Factor is assigned on the basis of ground movement mitigation. 
Information regarding ground movement mitigation is reported by pipeline patrol and field investigation 
reports to risk management personnel, who document the information in the project files. Scoring is 
assigned as follows.

Table 96.  Slope Instability Mitigation Factor 

Description of Slope Instability Mitigation Within Segment LSMWROF

Full* Ground Movement Mitigation of known** landslide performed LSMWROF1
Partial* Ground Movement Mitigation of known** landslide performed LSMWROF2

No mitigation (default) LSMWROF3
* The degree of mitigation (full or partial) is reported by pipeline patrol and field investigation reports stored on a SharePoint 
site for Risk Management Engineer  access
**“Known” means documented through geologic mapping, observed through aerial photography, or reported by personnel, as 
compiled by geosciences personnel.
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3.10.4 Liquefaction Score [LQWROF (0-10)]

Liquefaction is an area designated in GIS as having either of the following attributes:

 Known liquefaction
 Moderate to high liquefaction susceptibility

Scoring is assigned on the following basis.

WROFWROFWROF LQMLQELQ 

Equation 48.  Liquefaction score

where

LQEWROF = Liquefaction exposure score (0-10)
LQMWROF = Liquefaction mitigation factor (0-1)

3.10.4.1 Liquefaction Exposure Score [LQEWROF (0-10)]

The Liquefaction Exposure Score is assigned based on the presence of any of the following designated 
areas of increased exposure identified in GIS as follows.

Table 97.  Liquefaction Exposure Score 

Liquefaction within Segment LQEWROF

Known or moderate to high liquefaction susceptibility with PGA of 0.5g or greater LQEWROF1
Known or moderate to high liquefaction susceptibility with PGA of 0.2g to less than 0.5g LQEWROF2

None (default) LQEWROF3

3.10.4.2 Liquefaction Mitigation Factor [LQMWROF (0-1)]

The Liquefaction Mitigation Factor is assigned on the basis of ground movement mitigation. Information 
regarding ground movement mitigation is reported by pipeline patrol and field investigation reports to risk 
management personnel, who document the information in the project files. Scoring is assigned as follows.

Table 98.  Liquefaction Mitigation Factor 

Description of Liquefaction Mitigation Within Segment LQMWROF

Full* Ground Movement Mitigation of known** Liquefaction performed LQMWROF1
Partial* Ground Movement Mitigation of known** Liquefaction performed LQMWROF2

No mitigation (default) LQMWROF3
* The degree of mitigation (full or partial) is reported by pipeline patrol and field investigation reports stored on a SharePoint 
site for Risk Management Engineer access
**“Known” means documented through geologic mapping, observed through aerial photography, or reported by personnel, as 
compiled by geosciences personnel.
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3.10.5 Erosion Area Score [EWROF (0-10)]

Pipeline engineering and pipeline patrol personnel report areas of potential erosion to risk management 
personnel, who are responsible for incorporation of that information into the GIS data source layer. 
Erosion areas are also identified via LiDAR imaging and include levee crossings. Scoring is assigned on 
the following basis.

WROFWROFWROF EMEEE 

Equation 49.  Erosion Area Score

where

EEWROF = Erosion exposure score (0-10)
EMWROF = Erosion mitigation factor (0-1)

3.10.5.1 Erosion Exposure Score [EEWROF (0-10)]

The Erosion Exposure Score is assigned based on the presence of any of the following designated areas 
of increased exposure identified in GIS.

Table 99.  Erosion Exposure Score 

Erosion Condition Within Segment EEWROF

Pipe segment within 100 meters or less of identified erosion area, as reported by 
pipeline patrol personnel or other maintenance personnel

EEWROF1

Pipe segment contains a known levee crossing EEWROF2
Pipe segment crossing a major water body EEWROF3

None of the above (default) EEWROF4

3.10.5.2 Erosion Mitigation Factor [EMWROF (0-1)]

The Erosion Mitigation Factor is assigned on the basis of erosion control mitigation. Information regarding 
erosion control mitigation is reported by pipeline patrol and field investigation reports to risk management 
personnel, who document the information in the project files. Scoring is assigned as follows.

Table 100.  Erosion Mitigation Factor 

Description of Erosion Mitigation Within Segment EMWROF

Full* Erosion Control Mitigation of known** erosion performed EMWROF1
Partial* Erosion Control Mitigation of known** erosion performed EMWROF2

No mitigation (default) EMWROF3
* The degree of mitigation (full or partial) is reported by pipeline patrol and field investigation reports stored on a SharePoint 
site for Risk Management Engineer access
**“Known” means documented through geologic mapping, observed through aerial photography, or reported by personnel, as 
compiled by geosciences personnel.
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3.10.6 Lightning Score (LWROF)

Lightning Scores are applied in the event of known occurrences within 100 ft of the pipeline provided by 
the National Weather Service (NWS) as follows.

Table 101.  Lightning Score (LWROF) 

Description of Lightning Occurrence in Proximity to Segment LWROF

More than one lightning occurrence on segment LWROF1
One lightning occurrence on segment LWROF2
Unknown or no occurrence (default) LWROF3

3.10.7 Frost Score (FRWROF)

Frost Scores are applied to segments that are susceptible to cold temperatures as derived from the 
National Oceanic and Atmospheric Administration (NOAA). The frost depth is considered when applying 
Frost Scores to the segment, as follows. 

Table 102.  Frost Score (FRWROF)

Segment Depth Relative to Frost Depth FRWROF

Aboveground pipe where frost depth exists FRWROF1
Buried pipe at or above the frost line FRWROF2

Buried pipe below the frost line FRWROF3

3.10.8 Heavy Rain or Floods Score (HRFWROF)

Heavy Rain or Flood Scores are applied to segments that are susceptible to heavy rain or floods as 
follows.

Table 103.  Heavy Rain or Flood Scores

Heavy Rain or Flood Criteria HRFWROF

Known flood zones* HRFWROF1
Very high precipitation levels HRFWROF2

All others or not in a flood zone HRFWROF3
*Known flood zones measured according to the Federal Emergency Management Agency (FEMA) Special Flood Hazard Area 
(SFHA). These flood zones are defined as the area that will be inundated by the flood event having a 1% chance of being 
equaled or exceeded in any given year. The 1% annual chance flood is also referred to as the base flood or 100-year flood. 
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3.10.9 Subsidence Score (SUBWROF)

Subsidence Scores are applied to segments that are susceptible to subsidence as follows.

Table 104.  Subsidence Scores

Subsidence Criteria SUBWROF

Known subsidence zones SUBWROF1
No known subsidence conditions SUBWROF2

3.10.10 Vegetation Impact Score (VEGWROF)

Vegetation Impact Scores are applied to segments that are susceptible to tree root damage as follows.

Table 105.  Vegetation Impact Scores

Vegetation Criteria VEGWROF

Unacceptable trees per Utility Procedure TD-4490P-03 
or identified coating damage from Form TD-4810P-18-F01 

VEGWROF1

Manageable trees per Utility Procedure TD-4490P-03 VEGWROF2
Tree permissible to be in the ROW per Utility Standard TD-4490S, or trees that have been removed VEGWROF3

3.10.11 Tsunami Score (TSUWROF)

Tsunami Scores are applied to segments that may be impacted by tsunamis or excessive tidal action as 
follows.

Table 106.  Tsunami Scores

Tsunami Criteria TSUWROF

Area designated as at risk of tsunami damage TSUWROF1
No anticipated impact from tsunami damage TSUWROF2

3.10.12 Wind Impact Score (WWROF)

Wind Scores are applied to segments that are potentially exposed to high wind loading that could result in 
damage to the pipeline as follows.

Table 107.  Wind Impact Scores

Wind Criteria WWROF

Aboveground pipe susceptible to cyclic loading from high winds WWROF1
Aboveground pipe not susceptible to cyclic loading from high winds or buried pipe WWROF2
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3.11 Incorrect Operations

Incorrect Operations (IO) is defined as any activity, or omission of an activity, by company personnel, 
which could adversely affect the safety or reliability of the pipeline. Failures due to incorrect operations 
occur as a result of work procedure errors and human performance factors.

The Incorrect Operations Score (SIO) is assigned on the following basis.
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Equation 50.  Incorrect Operations Score

where

SLH(IO) = IO Leak/Rupture History Score
SEH(IO) = IO Event History Score
SB(IO) = Baseline Score

Scores for each of the above factors are assigned as follows.

3.11.1 Incorrect Operations Leak/Rupture Score [SLH(IO) (0-10)]

Pipeline segments with a history of operating leaks in the last 5 years due to incorrect operation exhibit a 
greater susceptibility for the occurrence of future leaks of a similar nature. A “leak” is defined as an 
unintentional escape of gas from a pipeline. A non-hazardous release that can be eliminated by 
lubrication, adjustment, or tightening is not a leak (per PHMSA Instructions for F 7100.2-1, Rev. 10/14). 
Leaks that have occurred within the previous 5 years due to incorrect operations shall be considered in 
this factor.

Scores are assigned as follows.

Table 108.  Incorrect Operations Leaks/Rupture Scores 

Evaluation Criteria SLH(IO)

History of leaks or ruptures due to incorrect operations SLH1
No history of leaks or ruptures due to incorrect operations (default) SLH2

3.11.2 Incorrect Operations Events History (Not Resulting in Leaks) [SEH(IO) (0-10)]

Pipeline maintenance divisions with a history of incorrect operations related events in the last 5 years 
exhibit a greater susceptibility for the occurrence of future events of a similar nature. Events that have 
occurred within the previous 5 years and caused by Incorrect Operations shall be considered in this factor.

Scores are assigned as follows.
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3.11.2 (continued)

Table 109.  Incorrect Operations Events History (Not Resulting in Leaks)

Evaluation Criteria SEH(IO)

6 or more events SEH1
5 events SEH2
4 events SEH3
3 events SEH4
2 events SEH5
1 event SEH6

No event (default) SEH7

3.11.3 Baseline Incorrect Operations Score [SB(IO) (0-10)]

As illustrated in Table 111, below, Incorrect Operations Score [SB(IO) (0-10)] is based on a weighted 
average of scores from 0-10 derived from seven factors related to incorrect operations failures.

Table 110.  Derivation of Incorrect Operations Score

Description of Factor Variable Name Weighting
Training Factor TIO TWIO

SCADA SIO SWIO

Operational Security Factor OSIO OSWIO

Procedures PIO PWIO

Audit Response: Notice of Violation Factor NVIO NVWIO

Audit Response: Standards Not Followed Factor SFIO SFWIO

Audit Response: Concerns/Observations Factor COIO COWIO

3.11.3.1 Training [TIO]

Training is important to the prevention of work procedure errors. A training program should establish 
minimum requirements for subject matter appropriate to personnel roles or responsibilities, and should 
include testing and periodic re-training to verify continued subject matter knowledge. Training elements 
that should be considered include:

 Control and operations
 Maintenance procedures
 Emergency drills
 Leak detection

Scoring shall be established based on an evaluation of the training programs at each division or district.
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3.11.3.1 (continued)

Evaluations performed within the previous 5-year period shall be considered at the district or division level.

Table 111.  Training 

Evaluation Criteria TIO

6 or more notifications TIO1
5 notifications TIO2
4 notifications TIO3
3 notifications TIO4
2 notifications TIO5
1 notification TIO6

No notifications (default) TIO7

3.11.3.2 SCADA [SIO (0-10)]

SCADA is a pipeline control system that gathers information such as pipeline pressures and flow rates 
from remote locations, and regularly transmits this information to a central control facility for monitoring, 
analysis and remote control, as needed, of pipeline components, such as opening and closing of valves. 
SCADA systems can reduce the potential for:

 Over-pressure events
 Work procedure errors
 Human performance factors

Scoring is assigned as follows.

Table 112.  SCADA 

Evaluation Criteria SIO

SCADA is not known to exist (default) SIO1
SCADA available SIO2

3.11.3.3 Operational Security [OSIO (0-10)]

Operational security devices are intended to prevent human error by ensuring that only qualified and 
knowledgeable personnel have access. Operational security can be a simple device or a complex system. 
Examples include:

 Lock-out devices
 Key-lock programs
 Computer permission requirements
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3.11.3.1 (continued)

Scoring shall be established based on notifications of deficiencies in operational security measures, or the 
function of the security measures identified during process hazard analyses. 

Notifications from the previous 5 year period shall be used on a division or district level.

Table 113.  Operational Security 

Evaluation Criteria OSIO

6 or more notifications OSIO1
5 notifications OSIO2
4 notifications OSIO3
3 notifications OSIO4
2 notifications OSIO5
1 notification OSIO6

No notifications (default) OSIO7

3.11.3.4 Procedures [PIO (0-10)]

Accurate and current technical procedures should be in place and followed by personnel when performing 
maintenance and inspection on operating equipment. Procedures ensure consistency of personnel 
qualifications, technology application, results and documentation across an organization. 

Scoring shall be established based on procedure quality assessment results and scored as follows.

𝑃𝐼𝑂(0 ‒ 10) = (𝐶𝐴𝐼𝑂 𝑥 𝐶𝐴𝑊𝐼𝑂) +  (𝑃𝐼𝐼𝑂 𝑥 𝑃𝐼𝑊𝐼𝑂)
Equation 51.  Procedures Score

where

PIO = Procedures Score
CAIO = Corrective Action Score
PIIO = Procedure Infringement Score

Table 114.  Procedures Score Weightings

Procedures Factor Weighting
Corrective Action Score AWC

Procedure Infringement Score FWC
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3.11.3.4 (continued)

Table 115.  Corrective Action Score

Evaluation Criteria CAIO

6 or more corrective actions required CAIO1
5 corrective actions required CAIO2
4 corrective actions required CAIO3
3 corrective actions required CAIO4
2 corrective actions required CAIO5
1 corrective actions required CAIO6

No corrective actions required (default) CAIO7
Corrective actions for transmission pipeline procedures shall be considered.

Table 116.  Procedure Infringement Score

Evaluation Criteria PIIO
6 or more procedure infringements identified PIIO1

5 procedure infringements identified PIIO2
4 procedure infringements identified PIIO3
3 procedure infringements identified PIIO4
2 procedure infringements identified PIIO5
1 procedure infringements identified PIIO6

No procedure infringements identified (default) PIIO7
Procedure infringements shall be considered and scoring applied to the division or district where the infringements were 
recorded.

3.11.3.5 Audit Response: Notice of Violation Factor (NVIO)

Audit responses are important for measuring the performance of PG&E’s staff and the effectiveness of 
PG&E’s procedures. Areas where the California Public Utilities Commission (CPUC) has noted that PG&E 
is not meeting requirements of 49 CFR, Part 192 represent greater risk.

Results for only the previous two division or district audits will be considered and scoring is assigned as 
follows.

Table 117.  Notice of Violation Factor

Evaluation Criteria NVIO

10 or more NOVs NVIO1
5 – 9 NOVs NVIO2

Less than 5 NOVs NVIO3

AppE-110



Utility Procedure: TD-4810P-01
Attachment Publication Date: 09/20/2017    Effective Date: 10/20/2017   Rev: 0

Risk Management

Attachment 3, Transmission Integrity Management Program Risk Algorithm for Steel Pipe

PG&E Internal Information © 2017 PG&E Corporation. All rights reserved. Page 91 of 98

3.11.3.6 Audit Response: Standards Not Followed Factor (SFIO)

Audit responses are important for measuring the performance of PG&E’s staff and the effectiveness of 
PG&E’s procedures. Areas where the CPUC has noted that PG&E is not meeting requirements of internal 
standards represent greater risk.

Results for only the previous two division or district audits will be considered; scoring is assigned as 
follows.

Table 118.  Standards Not Followed Factor

Evaluation Criteria SFIO

10 or more Standards Not Followed citations (SNFs) SFIO1
5 – 9 SNFs SFIO2

Less than 5 SNFs SFIO3

3.11.3.7 Audit Response: Concerns/Observations Factor (COIO)

Audit responses are important for measuring the performance of PG&E’s staff and the effectiveness of 
PG&E’s procedures. Areas where the CPUC has noted concerns or observations about PG&E’s 
operations represent elevated risk.

Results for only the previous two division or district audits will be considered and scoring is assigned as 
follows.

Table 119.  Concerns/Observations Factor

Evaluation Criteria COIO

10 or more concerns/observations COIO1
5 – 9 concerns/observations COIO2

Less than 5 concerns/observations COIO3

4 Consequence Assessment
The Consequence Algorithm provides a prioritized ranking of the consequences of failure is based on 
three primary areas of concern for natural gas transmission pipelines: Safety, Environment, and Outage 
Loss. In the evaluation of risk, any one of the three separate consequence categories can be considered 
separately, or alternatively, combined consequences can be considered as a weighted average of each of 
the three consequence categories, using the weightings outlined below.
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4.1 (continued)

Average Weighted Occupancy Count (AWOC) of a pipe section is calculated by adding up the 
contributions of all structures or outside areas impacted by a potential rupture on the pipe section. The 
contribution of each structure or outside area to the AWOC is its occupancy value divided by length of 
pipe (in miles). For longer sections of pipe the AWOC value is calculated using length-weighted averaging.

The approximate IOC value of a potential rupture at a point on the pipe is calculated by Equation 52.

IOC = AWOC x smaller of (PIR x π/2, L)

Equation 52.  Impacted Occupancy Count 

where

AWOC = Average Weighted Occupancy Count (occupants per mile)
PIR = Potential Impact Radius (mile)
L = Length of route (mile)

The Safety Score is assigned for each segment based on the IOC value of a point rupture, in accordance 
with Table 121. Pipe segments whose Potential Impact Circles (PICs) overlap care facilities (identified per 
Utility Procedure TD-4127P-06, “Class Location and High Consequence Area Data Processing and 
Management”) are given an additional score of 5 points; pipe segments whose PICs overlap high-density 
transportation facilities are given an additional score of 3 points. The total safety score is capped at 10.

Table 120.  Assignment of Safety Scores

IOC for a Point Rupture Located on Segment Safety Score for Segment (capped at 10)
0 1

> 0 to ≤ 6 2
> 6 to ≤10 3

> 10 to ≤ 14 4
> 14 to ≤ 20 5
> 20 to ≤ 30 6
> 30 to ≤ 40 7
> 40 to ≤ 60 8
> 60 to ≤ 85 9

>85 10
Rupture impacts care facilities +5

Rupture impacts high density transportation facilities +3
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4.2 Environmental Loss

The environmental loss is expressed as a function of the potential volume of natural gas released and 
environmental sensitivity factors.

ESRVEL SSS 9.01.0 

Equation 53.  Environmental Loss Score

where

SEL = Environmental Loss Score (0-10);
SRV = Release Volume Score (0-10); and,
SES = Environmental Sensitivity Score (0-10)

4.2.1 Release Volume Score [SRV (0-10)]

Release volume is assumed to be proportional to the potential for fire damage as well as the potential 
volume of associated gas released.

Assuming that a one-hour period of time following a failure elapses before pipeline isolation can be 
achieved, the volume of gas lost, expressed in MCF (million cubic feet), may be estimated as a function of 
operating pressure and inside pipe diameter as follows.31

L(MCF/hr) = -2.819714E-03 + 1.611978E-02 Di + 0.2167431 P – 4.972175E-03 Di
2 + 4.934641E-05 P2 

- 2.208645E-04 Di
3 – 1.233064E-08 P3 – 9.630146E-02 Di P – 2.149297E-05 Di P2 + 1.640215E-02 Di

2 P 
+ 3.589408E-06 Di

2 P2 + 5.204787E-09 Di P3 + 6.660948E-04 Di
3 P – 8.39107E-10 Di

2 P3 + 1.446795E-07 Di
3 P2

Equation 54.  Volume of Gas Lost

where

DI
32 = Internal Diameter of the Pipeline (inches) (= Do-2t)

where 
Do = Outer Diameter of the Pipeline (inches)
t = wall thickness

P = Maximum Allowable Operating Pressure (psi)

31 The relationship shown was derived by performing a non-linear multivariate response-surface regression analysis to values of 
gas loss that were obtained through GASCALC software, assuming a single full-bore opening in a long pipeline.

32 Where wall thickness information is available, calculate inside diameter. But where wall thickness information is not available, 
assume outside diameter.
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4.2.1 (continued)

The release volume score is derived on the basis of the results of the release volume calculation in 
accordance with the following look-up table.

Table 121.  Assignment of Release Volume Scores

Calculated Release Volume (MCF) Release Volume Score for Segment
> 0 to ≤ 8,865 1

8,865 > to ≤ 17,730 2
17,730 > to ≤ 26,595 3
26,595 > to ≤ 35,460 4
35,460 > to ≤ 44,325 5
44,325 > to ≤ 53,190 6
53,190 > to ≤ 62,055 7
62,055 > to ≤ 70,920 8
70,920 > to ≤ 79,785 9

> 79,785 10

4.2.2 Environmental Sensitivity Score [SES (0-10)]

The Environmental Sensitivity Score is based on descriptors of the surrounding environment, as follows.

WCEDES SSS 2.08.0 

Equation 55.   

where

SED = Environmental Designation Score (0-10)
SWC = Water Crossing Score (0-10)

4.2.2.1 Environmental Designation Score [SED (0-10)]

The Environmental Designation Score is calculated on the basis of the environmental designation of the 
lands adjacent to the pipe segment. 

Scoring is assigned for each segment based on the proximity to the environmentally sensitive areas 
(parks, wildlife or navigable waterways) in accordance with the following look-up table.

Table 122.  Assignment of Environmental Designation Score

Count of Environmentally Sensitive Areas Safety Score for Segment
3 10
2 8
1 6
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4.2.2.2 Water Crossing Score [SWC (0-10)]
The Water Crossing Score is assigned a value of 10 where the segment is within a water crossing. 
Otherwise, the Water Crossing Score is 0.

4.3 Reliability 

Outage loss characterizes the impacts to natural gas customers that may result from an outage 
associated with a pipeline failure. 

CFCLGLR SSSS 3.04.03.0 

Equation 56.  Reliability Score
where

SR = Reliability Score
SGL = Gas Loss Score
SCL = Customer Loss Score
SCF = Critical Facility Score 

4.3.1 Gas Loss Score 

The Gas Loss Score is considered to be proportional to the potential volume of associated gas released. 

Assuming that a one-hour period of time following a failure elapses before pipeline isolation can be 
achieved, the volume of gas lost, expressed in MCF, may be estimated as a function of operating 
pressure and inside pipe diameter as follows.33

L(MCF/hr) = -2.819714E-03 + 1.611978E-02 Di + 0.2167431 P – 4.972175E-03 Di
2 + 4.934641E-05 P2 - 2.208645E-

04 Di
3 – 1.233064E-08 P3 – 9.630146E-02 Di P – 2.149297E-05 Di P2 + 1.640215E-02 Di

2 P + 3.589408E-06 Di
2 P2 + 

5.204787E-09 Di P3 + 6.660948E-04 Di
3 P – 8.39107E-10 Di

2 P3 + 1.446795E-07 Di
3 P2

Equation 57.  Volume of Gas Lost
where

Di
34 = Internal Diameter of the Pipeline (inches) (= Do-2t)

where Do = Outer Diameter of the Pipeline (inches)
L = Volume of Gas Lost (MCF/hr)

33 The relationship shown was derived by performing a non-linear multivariate response-surface regression analysis to values of 
gas loss that were obtained through GASCALC software, assuming a single full-bore opening in a long pipeline.
34 Where wall thickness information is available, calculate inside diameter, but where wall thickness information is not available, 
assume outside diameter.
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P = Maximum Allowable Operating Pressure (psi)

The gas loss score is derived on the basis of the results of the release volume calculation in accordance 
with the following look-up table.

Table 123.  Assignment of Gas Loss Scores

Calculated Release Volume (MCF) Gas Loss Score for Segment
> 0 to ≤ 8,865 1

>8,865to ≤ 17,730 2
>17,730 to ≤ 26,595 3
>26,595 to ≤ 35,460 4
>35,460 to ≤ 44,325 5
>44,325 to ≤ 53,190 6
>53,190 to ≤ 62,055 7
>62,055 to ≤ 70,920 8
>70,920 to ≤ 79,785 9

> 79,785 10

4.3.2 Customer Loss Score

The Customer Loss Score shall be determined based on the expected maximum number of impacted 
customers in the case of a service being interrupted to the pipeline segment.

The Customer Loss Score shall be assigned as follows.

Table 124.  Assignment of Customer Loss Scores

Customer Count Customer Loss Score for Segment (SCL)
> 0 to ≤ 2,500 1

>2,500 to ≤ 5,000 2
>5,000 to ≤ 7,500 3

>7,500 to ≤ 10,000 4
>10,000 to ≤ 12,500 5
>12,500 to ≤ 15,000 6
>15,000 to ≤ 20,000 7
>20,000 to ≤ 50,000 8

>50,000 to ≤ 100,000 9
> 100,000 or unknown 10
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4.3.3 Critical Facility Score

The impact that a pipeline rupture would have on adjacent facilities shall be estimated using the following 
table.

Table 125.  Assignment of Critical Facility Scores

Condition Critical Facility Score for Segment (SCF)
Liquid fuel line1 10

Other gas pipelines2 8
Electric Transmission lines1 8

PG&E Critical Facilities3 10
No critical facility impacts 0

1 Within 100 feet of gas pipeline.
2 Within 100 feet of gas pipeline.
3 Loss of gas transmission and distribution (GT&D) facility affects multiple critical locations and critical customers that may 

result in extensive economic impact.

REVISION NOTES 

Where? What Changed?
Entire attachment This is a new attachment.
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SUMMARY

This utility procedure describes the process of performing an In-Line-Inspection (ILI) on 
specified buried Pacific Gas and Electric Company (PG&E or Company) gas transmission 
pipeline segments. This procedure is in accordance with Code of Federal Regulations (CFR) 
Title 49, “Transportation,” Part 192, “Transportation of Natural and Other Gas By Pipeline: 
Minimum Federal Safety Standards,” Subpart O, “Gas Transmission Pipeline Integrity 
Management,” and American Society of Mechanical Engineers (ASME) B31.8S-2004. It 
provides instructions, guidance, and requirements to ensure consistent inspection surveys, 
responses to anomalies, and documentation of the ILI results.

All changes to this procedure must follow Utility Standard TD-4810S, “Gas Transmission 
Integrity Management Program,” and undergo review with all involved personnel whenever a 
revision is published.

Level of Use: Informational Use

TARGET AUDIENCE

Transmission Integrity Management Program (TIMP) and Dig Project Management 
Organization (PMO) personnel.

SAFETY

Compliance with this procedure ensures that pipelines are properly inspected using 
In-Line-Inspection (ILI), which results in increased public and personnel safety. The specific 
safety concerns are associated with the field implementation of the ILI process and are 
addressed in the clearance documents, safety tailboards and other gas related procedures.
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1 Introduction

1.1 In-Line-Inspection (ILI) is a structured process to identify and size pipeline integrity conditions 
(e.g., corrosion, dents, certain manufacturing anomalies, and certain pipe body and weld 
cracks, and 3rd party damage), allowing for timely threat mitigation or remediation.

1.2 The ILI methodology is a four-step process that integrates data from a range of sources, 
including:

 Current and previous Integrity Management Inspections

 Direct pipe examinations

 Pipeline operation records

 Pipeline physical characteristics

1.3 The four steps of the process are:

 Pre-Assessment

 In-Line Inspection

 Direct Examination

 Post-Assessment

1.4 Pre-Assessment

1. The Pre-Assessment step collects historic and current data to determine ILI pipe 
segment feasibility and the appropriate ILI tool, and to support the interpretation and 
analysis of inspection results. 

2. The types of data to be collected are typically available in the geographic information 
system (GIS) database, pipeline features lists (PFLs), transmission drawings, as-built 
job files, and district and division maintenance records. 

3. This step also defines the work necessary to ensure the pipeline segments are 
piggable.

1.5 In-Line Inspection

1. This step includes pipe section preparation, ILI setup activities, performance of the ILI, 
data analysis to identify and quantify pipe anomalies, and producing the ILI vendor final 
report.
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1.6 Direct Examination

1. The Direct Examination step includes:

 Review of ILI data

 Development of excavation and repair plan

 Excavation and examination of selected pipeline anomalies

 Validation of ILI vendor reporting accuracy

 Reporting verification data to ILI vendor

 Data from direct examinations is used to define pipe section conditions, repair 
requirements, and to complete PG&E reporting.

1.7 Post-Assessment

1. The Post-Assessment step includes analyses of data collected from the previous three 
steps, documenting all phases of the ILI process, providing data to other work groups 
and providing input to the continual evaluation process.

2 Roles and Responsibilities

2.1 ILI Engineering Manager (ILIM)

1. Overall responsibility for ensuring that this procedure is implemented effectively. This 
procedure is used to assign approval of documents, plans and exceptions to this 
procedure. The ILIM may delegate some or all of these approving responsibilities.

2.2       ILI Principal Engineer  (ILIP)

1. Responsible to provide technical guidance and support to the ILI engineering team on 
a programmatic as well as project specific basis. Lead  technical evaluations and 
improve ILI processes and procedures. May approve ILI documentation in-lieu-of ILIM 
when manager is unavailable or when requested by ILIM.

2.3 ILI Engineering Supervisor (ILIS)

1. Responsible for ensuring that all aspects of the ILI program are conducted in 
compliance with this procedure. The supervisor is responsible for overall compliance, 
program budgeting, and resource planning necessary to implement the ILI program.
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2.4 ILI Project Manager

1. A project manager will be assigned to manage each ILI project. This person is 
responsible for effectively planning, project cost forecasting, documenting and 
communicating the various aspects and stages of the assigned ILI project. The project 
execution is the responsibility of the Project Manager until the final report is completed 
and filed.

2.5 ILI Engineer (ILIE)

1. Responsible for the implementation of all engineering aspects of this procedure 
included in the Pre-Assessment, In-Line Inspection, Direct Examination and 
Post-Assessment phases. 

2. The ILIE is also responsible for the technical evaluation of ILI vendor data and direct 
examinations. The ILIE shall work under the guidance and supervision of the ILIS.

2.6 Corrosion Engineer (CE)

1. The corrosion engineer is responsible for supporting the technical evaluation of direct 
examinations (as required) and supporting the preparation of direct cause analysis in 
accordance with this procedure (as required).

2.7 ILI Design Engineer

1. The ILI design engineer within the project engineer design organization will confirm the 
scope of an ILI upgrade project and design all retrofits to an existing pipeline section in 
order to make it piggable in compliance with GDS A-05, “Piggable Pipeline.”

2.8 Direct Examination Personnel

1. In-Line Inspection (Direct Examination) personnel are responsible for performing direct 
examinations in accordance with this procedure and other testing procedures that have 
been referenced in the assessment process. 

2. The direct examination personnel are typically non-destructive examimation (NDE) 
personnel from an approved and qualified NDE contractor or are personnel from 
PG&E’s ATS organization.

3 Qualification and Training Requirements

3.1 The provisions of this procedure shall be applied under the direction of competent persons 
who, by reason of knowledge of the physical sciences and the principles of engineering and 
mathematics, acquired by education and related practical experience, are qualified to engage 
in the practice of pipeline engineering on transmission piping systems. Specific qualification 
requirements are described in Utility Standard TD-4810S, Section 4.
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3.2 The  training requirements as described by Utility Standard TD-4810S shall be documented 
and kept on file with the PG&E Academy. Records of qualification for direct examination 
personnel and ILI vendor analyst personnel shall be obtained from the contractor and filed in 
the TD-4810P-11 Final Report for each project, See Section 6.9.

4 Pre-Assessment

4.1 Objectives

1. The objectives of the Pre-Assessment process are to:

 Determine if sufficient data exists to assess pipe segment characteristics 

 Perform initial evaluation of cleaning requirements for pipeline

 Use data to assess the feasibility of conducting an ILI survey or confirm pipeline 
piggability prior to re-inspection

 Identify optimum ILI tool technology for pipe section threats and configuration

 Collect the required pipeline data to assist in the interpretation and analysis of 
inspection results

4.2 Identification of ILI Projects

1. ILI assessment is selected by the Risk Management  group for pipeline segments 
based upon:

 Integrity Assessment Plan which incorporates risk and threats

 Feasibility of conducting ILI

 Lines which are not already retrofitted for ILI are prioritized for upgrade 
by the ILIS who will consider the latest version of the System-Wide 
Piggability Study which assigns a risk-rank to all remaining traditional 
and non-traditional piggable sections.

4.3 ILI Request

1. The Risk Management group shall specify sections to be assessed via ILI by updating 
the Working Assessment Plan to include the following information:

 Route number

 Starting and ending mile points of targeted pipe section

 High consequence area (HCA) start and end points, if present, within the 
targeted pipe segment
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4.3 (continued)

 Identified threats affecting the targeted pipe section

 Compliance due date for the assessment

4.4 Pre-ILI Data Collection

1. Data Collection:

 Form A - Data Element Check Sheet provides a checklist of data elements for 
the ILI.

 ILI should consult with FIMP Measurement, Regulation and Quality team when 
evaluating pipelines for liquid and/or debris resulting from historical operations.

NOTE

All forms associated with this utility procedure are located on 
the TIMP SharePoint site.

2. Data Sources:

 Attachment 1, “ILI Threat Matrix” provides guidance to possible sources for 
each data element. If the data element is not available in the listed sources, the 
ILI engineer may use other sources. 

 A PFL should be available from Asset Knowledge Management to identify 
information about the pipeline, such as pipe wall thickness, grade, seam, 
fittings, and valves. 

 The ILI engineer should determine if a field visit is necessary to verify 
information not available through electronic sources.

3. Data Documentation: 

 The collection of information shall be recorded on Form A.

4. Data Analysis:

 Once the data is collected, the ILI engineer should analyze the data to identify 
missing elements.                      
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5. Sufficient Data Analysis:

 The data shall be analyzed to determine if there is sufficient data to conduct an 
ILI. The analysis should include the following:

 If there is missing required data and it is determined that this data is not 
essential to the ILI then the reason it is not necessary shall be explained 
on Form B, “Sufficient Data Analysis Form”.

4.5 Feasibility Analysis

1. Analysis

a. The ILI engineer shall integrate and analyze the data collected on the pipeline 
segments and determine whether the use of ILI is appropriate. 

b. The framework for this analysis shall examine the existing data in each of the 
categories in Form A. Both ILI and Direct Examination should address the 
following:

 Physical considerations

 Operational considerations

 All threats being assessed via ILI

2. Piggability Review

a. The ILIE will identify any piggability issues with pipeline configuration or 
hydraulics that will or could affect the successful tool passage and data 
collection. 

3. Documentation

a. The ILI engineer shall prepare Form C - Feasibility Analysis Form, and have it 
approved by the ILIS.

b. Note that for the assessment of crack or crack-like anomalies (manufacturing, 
fatigue, SCC, etc.) confirm that Federal Code and Utility Standard TD-4810S 
allow for the use of ILI as an assessment method for such OR that a 180 day 
notification for use of other technology has been transmitted to the CPUC and 
PHMSA.
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4.5 (continued)

4. Information Sharing

a. If the ILIE discovers information relevant to risk or threat analysis that was 
previously unknown during the pre-assessment process, the ILIE should make 
this information available via email to key stakeholders including Risk 
Management, Corrosion Engineering, Operations, and/or Design Engineering 
and confirm that ILI is still the best suited technology for assessment of 
applicable threats.

4.6 Pipeline Retrofit (for 1st Time ILI)

1. Purpose

a. The pipeline retrofit completes necessary physical modifications to make the 
pipeline piggable and install launcher and receiver and/or fittings to launch and 
receive non-traditional ILI tools.  All retrofit work must meet the requirements in 
GDS A-05 for all newly installed facilities. 

b. Additionally, the ILI upgrades must result in a pipeline that meets or exceeds 
the minimum pig passage requirements for one or more available tools that are 
capable of addressing the threats identified in the pre-assessment phase.

2. Retrofit Plan

a. The ILIM shall be responsible for creating the long-term plan to upgrade 
pipeline sections for ILI, including the prioritization and schedule for such. 

b. The ILIM will assign this work to an ILI design engineer within the Project 
Engineering and Design Organization, responsible for designing the ILI 
upgrades, and to the ILI Project Management Organization, responsible for 
implementing the permitting and construction of the ILI upgrades. 

c. Upon completion of all ILI upgrades for a specific section of pipeline, the ILI 
PMO will notify the ILIM that the section is ready to be inspected using ILI.

5 In-Line Inspection

5.1 Objectives

1. The objectives of the In-Line Inspection process are to:

 Clean the pipeline adequately for inspection where cleaning technology is 
available. Cleaning may be infeasible in some non-traditional ILI applications.
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5.1 (continued)

 Geometrically inspect the pipeline for dents or other geometric anomalies 
where geometry inspection technology is available. Some non-traditional ILI 
tools do not have provisions for geometry measurement.

 Inspect the pipeline for external corrosion, internal corrosion, and other metal 
loss (ML) anomalies.

 Map the pipeline to assure correct alignment, ability to locate anomalies, and 
ability to identify pipeline bending strains, as required if mapping tools are 
available. Most current non-traditional ILI tools do not offer inertial mapping unit 
(IMU) mapping. 

 Inspect the pipeline for any additional threats as assigned by the TIMP Risk 
Team

 Obtain ILI vendor final report that will locate and quantify the severity of 
damage to the pipe wall and identify other anomalies.

 Create a dig plan which addresses both the short-term integrity concerns, and 
also validates the ILI Results

5.2 ILI Tool Selection

1. The ILIE shall evaluate the upgraded pipeline’s pipeline features list (PFL) against 
GDS A-05 requirements as well as available geometry, MFL and/or other specialized 
ILI tool specifications required for specific ILI project. See Attachment 1 for selecting 
the appropriate ILI technology, based on threats that exist along the pipeline. All ILI 
vendor tools used on the PG&E gas transmission system must have their performance 
specification qualified per API 1163 requirements.

2. Additionally, the ILIE shall confirm the hydraulic feasibility of the ILI with gas system 
planning engineering personnel in order to establish the allowable pigging window. 
This communication should be collaborative and balance system reliability, operational 
risks and schedule risks with the need to establish the integrity of the pipeline within 
mandated code requirements.

5.3 Above-Ground Markers (AGM) and Pipeline Features for Traditional ILI

1. The AGM is a control point used for:

 Developing positional data global positioning system (GPS) for all pipeline and 
anomaly features identified in the ILI survey results.

 Monitoring the pig or ILI passage as it travels thru the pipeline.
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5.3 (continued)

2. PG&E requires resultant GPS coordinates of sub 3-foot accuracy; therefore positional 
data should be established to meet this need. The ILIE will work with the ILI vendor to 
determine the minimum spacing to meet this requirement and also provide close-
spaced monitoring for pig tracking during the survey. Typically this is met with an AGM 
at approximately every mile by using one of the following methods: 

 AGMs with GPS coordinates set on sections of pipe which are easily accessible 
and have markers installed to precisely pinpoint the AGM setup location. 

 Survey of significant bends, taps, valves, above ground crossings, or the casing 
ends, accurately located in the field. For proper function of the AGM the 
position is usually upstream of casings and valves.

3. Setting Location of AGMs

a. After establishing project specific requirements with the ILIE, the TIMP GIS 
specialist determines preliminary AGM locations and the ILIE reviews and 
accepts these or submits alternate locations. 

b. The ILI project manager will request the pipeline to be located and a marker 
installed over top-dead center, then surveyed with 10 centimeter accurate GPS 
coordinates, including elevation and depth of pipe. 

4. Pipe Locating and Land Survey at Significant Features

a. In conjunction with the selected ILI vendor’s control point requirements, the ILIE 
shall select significant features to be included in the land survey. These include 
main line valves, significant taps or tees, above ground crossings, or the ends 
of casings. 

b. This information will be combined with the PG&E pipeline centerline survey 
data and provided to the ILI vendor. 

5. Documentation

a. The AGM location and method of marking shall be indicated on In-Line 
Inspection Form D - Above Ground Marker Locations.
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5.4 Preparation for In-Line Inspections

1. Specifications: The ILIE shall utilize the current version of the PG&E Cleaning and ILI 
Specifications for either traditional or non-traditional ILI and create a project specific 
details document that will be sent to qualified ILI vendors to use as a basis for their 
proposals.

a. Cleaning (May not apply to non-traditional ILI)

(1) Each ILI project shall have a written specification and project specific 
details prepared for cleaning prepared by the ILI engineer. These 
documents shall provide adequate information to ensure the pipeline is 
cleaned to meet the ILI inspection requirements.

b. ILI

(1) Each ILI project shall have a written specification and project specific 
details prepared for the ILI vendor. These documents shall provide 
adequate information to ensure the vendor’s inspection results meet the 
integrity assessment requirements. As a minimum, the specification 
and/or project specific details shall include the following:

c. Safety

(1) The vendor shall meet PG&E’s specified minimum requirements and 
shall be current with the ISNetworld requirements. 

d. Metal Loss Classification and Sizing Accuracy

(1) The required metal loss anomaly sizing based on pipeline operator 
forum POF categories shall be specified. Allowable exceptions to the 
accuracy may be specified to account for short distances of speed 
excursions, etc. Tables for the ILI vendor to provide depth, width and 
length sizing accuracies shall be provided in their proposal.

e. Geometric Feature Accuracy

(1) The required anomaly sizing shall be specified to determine an 
acceptable inspection. Inspection shall be performed to collect data on 
deformation, to include dents, out-of-roundness, or other geometric 
features that impact the integrity of the pipeline. Orientation by o’clock or 
degrees is required to be able to report anomaly location relative to the 
critical 8 o’clock to 4 o’clock position on pipe. The tool should provide 
data to facilitate dent strain analysis as required by the ILIE and bending 
strain analysis, as required by the ILIE based upon consultation with risk 
engineering personnel. When applicable and where possible, the ILI tool 
will identify the orientation of the seam weld.
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5.4 (continued)

f. Geospatial Accuracy

(1) Where practical, in addition to collecting the data about the condition of 
the pipe wall, all In Line Inspections will also collect geospatial 
information throughout the inspection. The geospatial information should 
enable providing the GPS coordinate location of all anomalies, pipe 
joints, the location of all pipeline appurtenances, and the accurate 
development of the pipeline profile. The aboveground markers will be 
used to geo-reference the data to a horizontal accuracy of +/- 3 feet, 
where feasible.

g. Crack Tool Requirements

(1) The required crack and crack field sizing shall be specified as well as 
detection thresholds and tool tolerances for such. Tables for the ILI 
vendor to provide depth, width and length sizing accuracies shall be 
provided in the specification. 

h. ILI Vendor Requirements

(1) Documentation is required to verify the competence of the vendor 
personnel who calibrate and operate the ILI tools and analyze the data, 
including required training and testing, per American Society for 
Nondestructive Testing (ASNT) No. ILI-PQ-2005. The vendor response 
to specifications included in a request for proposal (RFP) will:

 Provide confirmation the proposed ILI tools, supporting systems 
and analysis will meet the requirements and specification 
supplied by the PG&E ILI engineer requesting the proposal.

 Identify all potential issues for pig passage based on the 
supplied PFL and system product throughputs.

 Provide information about any required digs necessary before 
completing analysis and delivery of the final report.

 Provide IMU accuracy and distance of control points necessary 
to meet the specified requirements provided by the ILIE. This 
should include information on the types of required control points 
and placement of AGM’s to meet specification.

 Provide performance specifications for the ILI tool proposed.
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5.4 (continued)

 Clearly communicate tool limitations such as temperature, 
pressure, presence of liquids, low and high velocity boundaries, 
bending/curvature detection, bend capability, and bore reduction 
passing capability.

 Specify the types of AGM’s utilized by the proposed systems and 
whether any redundancy is necessary to meet specifications and 
pig tracking accuracy.

 Types of transmitters that will utilized for every pig and tool 
supplied by the vendor. If transmitters are to be provided by an 
alternative contractor then drawings for transmitter mounts are to 
be supplied.

 Time limits for all actions required to meet or support delivery 
and remediation deadlines

i. Schedule

(1) Require Immediate anomaly actionable information as they are 
identified and a 60-day allotted  time for standard ILI vendor (draft) final 
report issuance. It shall also state the required reporting requirements 
for all non-standard ILI tool or data analysis being performed.

j. Report Format

(1) Data required in final report, and the data format. Said data, reports, and 
data format requirements shall be part of the RFP. Before contract is 
established, vendor shall be required to certify that its report will meet or 
exceed the minimums specified.

2. Contract

a. PG&E shall follow existing corporate contracting guidelines.

b. Vendor Approval

(1) A PG&E ILI Team shall review and approve the vendor’s qualification, 
noting any exceptions to the minimum requirements (Form E - ILI 
Vendor Qualification Form).
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5.5 In-Line Inspection Execution

1. In-Line Inspection Coordination Meetings

a. At least three months prior to the first ILI tool run, the ILI Project Manager 
should conduct a kick-off meeting along with subsequent pre-pigging meetings 
with the ILI vendor and the personnel supporting the inspection. At these 
meetings they should cover the following, referring to the ILI Contract and GIS 
Maps, as well as other documents:

 Tap Closures: Evaluate which customer taps will be closed to prevent 
migration of contamination during pig runs. For any large customer or 
feed that cannot sustain a temporary tap closure, determine a strategy 
which may include curtailment, compressed natural gas (CNG)/liquefied 
natural gas (LNG), or installation of filtration.

 ILI Access: View the launch and receipt and charge/antenna points for 
the ILI.

 ILI Process: Review contractor’s process and clarify the support PG&E 
will provide during the run.

 AGM: Ensure the contractor is familiar with accessing each AGM and 
has the maps necessary to return to those locations. Most non-
traditional ILI tool runs do not require AGMs.

 Tracking: Review which party is responsible for pig tracking if AGMs are 
used.

 Schedule: The exact dates and times the vendor will conduct the 
inspection.

 Landowner Contact: Provide landowner notification information that will 
be sent to properties that will be accessed by PG&E personnel. Also 
discuss protocol if landowners question field personnel.

 Safety and Environmental Hazards: Discuss safety hazards, such as 
traffic, overhead lines, rectifier potentials, flora and fauna and other 
environmental concerns.

 Notification Procedure: The vendor shall notify the ILI project manager 
when abnormal conditions or situations develop.

 Clearances: Review the operational steps including the launching and 
receiving procedures.
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5.5 (continued)

2. Operation Safety

a. PG&E shall follow all requirements set forth in gas operations clearance 
procedures when launching, running, and receiving pigs.

3. Contamination Prevention

a. The ILIE shall develop a comprehensive tap list and implement a plan to 
minimize debris spreading to off-line taps and downstream customers on the 
pipeline. 

b. This plan may require the installation of filters and/or separators at receiver 
location or at major off-line taps. It may also require that taps be closed for the 
duration of the pigging project or pig run or temporarily closed during pig 
passage.

4. Customer Service

a. PG&E shall develop and implement a plan to accommodate customers being 
fed from pipeline to the extent reasonable and practical. These options may 
include temporary shutdown, back feed, cross-tie or alternative gas supply via 
CNG or LNG.

5. Pig Tracking

a. PG&E or an approved contractor shall track all pigs (either via remote tracker 
technology or by occupying AGMs with on-site personnel) which are run in the 
pipeline at spacing intervals adequate to ensure that pigs are operating within 
velocity parameters of cleaning or inspection requirements, and to maintain the 
ability to locate the pig within the pipeline should it become lodged or damaged.

6. Vendor Performance

a. The ILIs shall be performed strictly in accordance with the approved 
specification. Any deviation from the specification shall be documented on 
Form L - ILI Run Acceptance, of this procedure.

AppF-15



Utility Procedure: TD-4810P-11
Publication Date: 11/15/2017   Effective Date: 11/15/2017  Rev: 1a 

In-Line Inspections 

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 16 of 41

5.5 (continued)

7. Verification of ILI Quality

a. Prior to leaving the site, the ILI contractor shall verify, and confirm with the ILIE, 
that the run meets the basic data quality elements necessary to confirm a 
successful survey (typically data quantity); such as length of surveyed pipeline, 
survey channel functioning, AGM operation, noiseless data, etc. The ILIE 
should document variances and PG&E’s acceptance of these variances. An ILI 
Run Acceptance Form L, will be completed and signed by both PG&E and the 
ILI vendor prior to de-mobilization for each smart tool run. This verification shall 
meet or exceed the requirements in American Petroleum Institute (API) 1163 
for a system operational verification. The completeness of the ILI survey checks 
will vary depending on the ILI technology utilized for the survey in question. 

b. Some ILI technologies may require further data validation (in-depth data quality) 
once the ILI data has been turned over to the ILI Contractor Analysis Center for 
processing. In these cases a separate quality summary should be provided by 
the ILI contractor once this validation is complete. Any data gaps or errors 
identified by the analysis center needs to be immediately relayed back to the 
ILIE via a phone call and follow-up email detailing the issues.

8. Liquid and Debris Collection

a. For each pigging project, a liquid and/or debris sample shall be collected at the 
pig receiver and sent to Applied Technical Services (ATS) for evaluation. The 
liquid and/or debris sample is needed for testing for internal corrosion (IC) 
susceptibility, water content, heavy metals, black powder and other hazardous 
materials.

9. Completion of ILI Operations

a. After completion of traditional or in-service non-traditional ILI field operations, 
the ILI engineer shall document the highest operating pressure during the ILI 
run for possible use as the discovery pressure (Pdis), on Form F - Immediate 
Anomalies Analysis.

6 Direct Examination

6.1 Objectives

1. The objectives of the Direct Examination phase are to:

 Verify the pipeline’s integrity and perform necessary repairs to re-establish 
pipeline integrity.

 Restore the pipeline’s maximum allowable operating pressure (MAOP), if 
required.
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6.1 (continued)

 Gather and analyze data to validate the ILI vendor’s report.

 Determine the direct cause of corrosion or damage.

 Complete the ILI project final report.

6.2 ILI Vendor Final Report

1. No later than 180 days after the date of the successful final ILI run, the ILI contractor 
shall submit a final report. In most cases though, the ILI contract will require the final 
report to be delivered within 60 or 90 days. The ILIE will review the final report and 
either accept it, or return it to the ILI vendor in the event errors exist. The final report 
shall be integrated with the applicable geometry, metal loss, and any other ILI tools 
used, addressing the applicable threats (i.e., internal corrosion, external corrosion, 
mechanical damage) per the ILI specification.

2. Discovery of a condition occurs when PG&E has actionable information about a 
condition to determine that it presents a potential threat to pipeline integrity. PG&E 
defines this date as the discovery date (see Definitions). For non-Immediate conditions, 
the discovery date is the date in which PG&E receives the ILI vendor final report which 
shall be documented on Form G - Anomaly Prioritization and Direct Examination Form 
(Inspection/Repair Plan). PG&E must promptly, but no later than 180 days after 
conducting the ILI, obtain sufficient information about a condition to make that 
determination, unless it can demonstrate that the 180 day period is impracticable. If the 
180 day period is impracticable, the ILI Engineer must comply with PG&E’s Exception 
Process per Section 8. If the ILI runs are separated significantly in time then the 180 
day requirement should be applied independently to each tool run.

6.3 Discovery of Immediate Anomalies

1. The contractor shall notify PG&E immediately when identifying anomalies that are 
described in 49 CFR 192, Section O, “Gas Transmission Pipeline Integrity 
Management,” as “Immediate Repair Conditions” (see Table 1, “In-Line Inspection Tool 
Anomaly Prioritization Guide”). The date of discovery (see Definitions) of an 
“Immediate” anomaly occurs when PG&E has Actionable Information that the 
anomalies that have been reviewed by an ILI analyst may present a potential integrity 
threat  which occurs on the notification date of an “Immediate” anomaly or the receipt 
of the ILI vendor final report. This date shall be documented on Form F.
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6.4 Pressure Reduction Review Process

1. As soon as possible, but not later than 5 calendar days after the Immediate anomaly 
discovery date, the ILIE shall review the anomalies and take proper action to ensure 
pipeline safety according to the following steps:

2. Creating a list of Immediate anomalies

a. The ILIE shall review the Immediate anomalies reported by the ILI vendor and 
document them on Form F. This form shall be completed even if there are no 
Immediate anomalies.

3. ILI Immediate Signal Review

a. All signal data for reported Immediates should be reviewed by a third-party ILI 
data analyst (either a PG&E employee or a contractor) to validate the accuracy 
of the ILI vendor call(s).

4. Verifying pipe specifications and re-assessing each anomaly on Form F.

a. The ILIE shall determine the approximate location of each immediate anomaly 
and shall determine the HCAs (as defined by Utility Standard TD-4127S, “Class 
Location and High Consequence Area Determination and Compliance,”) and 
identify the relative consequences (class location, structures, etc.) in the vicinity 
of the anomaly. The ILIE will validate whether any reported anomalies were 
previously excavated. The ILIE shall verify that the ILI vendor has correctly 
reported the pipe specifications, MAOP, and failure pressures as determined by 
RSTRENG or another equivalent Effective Area method for corrosion or other 
blunt metal loss anomalies. 

b. The ILIE shall record the highest calculated failure pressure, failure pressure 
(Pf) value (see Definitions), of each anomaly and prioritize the anomalies listed 
on Form F. If there are no Immediate anomalies remaining on the list, skip to 
Section 6.5. 

NOTE

Classification of crack type will not be made until excavation and direct 
examination using NDE (or destructive examination) to determine such.

5. Crack and Crack-Like anomalies: For crack and crack-like anomalies identified by 
transverse field TFI (circumferential magnetic flux leakage MFL), electro magnetic 
acoustic transducer EMAT or other crack tools, refer to Utility Procedure TD-4810P-25, 
“In-Line Inspection Crack Acceptance” to determine if any anomalies meet criteria for 
Canadian Energy Pipeline Association CEPA Severity 4 (Immediate) classification. 
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6.4 (continued)

6. Reducing Pressure

a. If there are any Immediate anomalies still listed on Form F after assessment of 
Pf, immediately reduce (as required) the operating pressure according to the 
following steps, or shut down the pipeline:

b. If required, this pressure reduction must occur prior to construction crew 
beginning on-site excavation in order to assure crew safety.

7. Determine Discovery Pressure (Pdis)

a. Per definition of Pdis (see Definitions), this pressure shall be referenced on 
Form F.

8. Pressure Reduction Limits

a. If there are any non-corrosion anomalies with metal loss or corrosion anomalies 
with metal loss 80% of the wall thickness or deeper listed on Form F, the 
operating pressure shall be reduced to 80% of Pdis. For remaining corrosion 
anomalies listed on Form F, calculate the safe operating pressure, safe 
pressure (Ps) (see Definitions), by multiplying the Pf value by the class location 
design factor. Record the pressure on Form F. The operating pressure shall be 
reduced to 80% of Pdis or the lowest Ps of all the anomalies, whichever is 
highest.

b. It is possible that Immediate Anomalies could exist and no pressure reduction is 
required, in the event that Ps exceeds the pipeline’s MAOP of System. This 
situation could only apply to reported metal loss anomalies between 70% and 
79% through wall.

9. Criteria for Additional Pressure Reduction or Full Shut-Down

a. The following items should be considered when determining if additional 
pressure reduction or a full shut-down is required as a result of a condition 
identified using ILI:

 Risk to PG&E or contractor crew safety druing excavation and 
inspection work, prior to completion of full assessment and evauation of 
results.

 Risk to public safety including the proximity to HCA, structures intended 
for human occupancy, population density, and overall consequence of 
failure evaluation

 Nature of the condition and probability of failure in the short term
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6.4 (continued)

 The predicted failure pressure compared to the current operating 
pressure, and the level of safety margin between the predicted failure 
pressure and the operating pressure

 The highest safe operating pressure in recent history compared to the 
discovery pressure

 Level of confidence regarding the accuracy of condition information

 Customer impact of pressure reduction or full shut-down, after public 
safety has been addressed

10. Pressure Reduction Implementation Process

a. Operational/Pressure Change Notification

(1) If operational or pressure changes are required, the ILIE shall notify the 
director of Transmission Integrity Management, the pipeline engineering 
manager, and the integrity management ILI manager, and will work with 
the system planning engineer and pipeline engineer to communicate 
and document all required operational/pressure changes, including the 
over-pressure protection system (Utility Procedure WP4430-07) and 
alarm settings to Gas System Operations (GSO). 

b. Operational/Pressure Change Implementation

(1) GSO shall execute and order the required changes and the responsible 
superintendent shall ensure that the changes executed by GSO are 
implemented as soon as practical. The ILI engineer shall review UO 
Standard 4413 to determine whether additional reporting is required to 
the California Public Utilities Commission (CPUC)/ Pipeline and 
Hazardous Material Safety Administration (PHMSA). The documentation 
of pressure reduction and resetting alarm settings implementation shall 
be kept on file, including Gas Log System (GLS) record.

c. Infeasibility of Reducing Pressure

(1) When pressure reduction is not feasible, the ILIE shall file an exception 
report per Section 8 of this procedure. The ILIE will also consult 
regulatory compliance personnel who will notify the CPUC and PHMSA. 
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6.4 (continued)

d. Extension of Pressure Reduction Time Limit

(1) When a pressure reduction must be maintained longer than 365 days, 
the ILI engineer shall write a technical justification that the continued 
pressure reduction will not jeopardize the integrity of the pipeline and file 
it in the PG&E final report, following the exception process in Section 8 
of this procedure. Pressure reductions beyond 365 days shall be 
reported to CPUC and PHMSA.

6.5 Immediate Anomaly Inspection/Repair Plan

1. If the pressure of the pipeline needs to be restored prior to the receipt and verification 
of the ILI vendor final report, the ILI engineer shall follow Utility Standard TD-4125S, 
“Maximum Allowable Operating Pressure Requirements.”

2. The ILI project manager is responsible for all project management aspects of 
implementing the inspection/repair plan. See Section 6.5 for details.

3. Direct Cause Analysis

The ILIE shall ensure all data is collected to support the Direct Cause Analysis. (See 
Section 6.8).

 If there are immediate anomalies identified during re-inspections, data must be 
collected and evaluated to determine the direct cause of the Immediate 
anomaly, including data to establish what might have been missed in 
preventative and mitigative activities since the last inspection.

4. Operational/Pressure Restoration

a. Concurrence

 After all Immediate anomalies are inspected/repaired, the ILI engineer 
shall evaluate the repairs and determine the timing of restoring MAOP. 
Restoration of MAOP will be granted only with concurrence from the 
ILIS. The ILI engineer shall communicate the approval to restore MAOP 
to gas control personnel and the ILI Immediate Anomaly Notification 
Group. The pipeline engineer and gas system planning rngineer will 
document all required operational/pressure changes to GSO following 
the Utility Standard TD-4125S process.

b. Change

 GSO shall execute and order the required changes and the responsible 
district superintendent shall ensure that the changes executed by GSO 
are implemented.
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6.6 Inspection/Repair Plan

1. Within 90 days of receipt of the ILI vendor (draft) final report the ILI engineer shall 
prepare an inspection plan and obtain approval of the ILIS and ILIM. The inspection 
plan shall be documented on Form G. A separate 90 day clock shall be employed for 
the addition to this dig plan for any specialized ILI data analysis or specialized ILI tool 
run results which are received on a date after receipt of the standard ILI vendor final 
report, such as bending strain analysis or EMAT ILI tool run results. 

2. Prioritization of Anomalies

a. For each ILI, anomalies shall be prioritized using the following criteria. All 
anomalies prioritized as Immediate, Scheduled-One Year, Scheduled-Other, 
and Monitored shall be recorded on Form G. Per the judgment of the ILI 
engineer, additional non-prioritized indications (NPIs) may also be added to 
Form G.
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Table 1. In-Line Inspection Tool Anomaly Prioritization Guide

%SMYS at 
MAOP

Immediate Scheduled - One Year Scheduled - Other Monitored 

At or 
above 
50%

 Pf*/MAOP ≤1.39
 Girth weld anomalies 

evaluated  and 
recommended by Risk 
Engineering 

 SCC CEPA Severity 3
 SCC CEPA Severity 2 

IF NO Severity 3 or 4
 Crack or Crack-Like 

CEPA Severity 3
 PG&E’s Judgment

30% to 
50%

 Pf*/MAOP ≤1.7
 Girth weld anomalies 

evaluated and 
recommended by Risk 
Engineering 

 SCC CEPA Severity 3
 SCC CEPA Severity 2 

IF NO Severity 3 or 4
 Crack or Crack-Like 

CEPA Severity 3
 PG&E’s Judgment

Less 
than 
30%

 Pf/MAOP ≤1.2
 Dents with metal 

loss, cracks or a 
stress riser

 PG&E’s judgment
 Stress corrosion 

cracking (SCC) 
CEPA Severity 4

 Crack or Crack-Like 
CEPA Severity 4

 Metal loss affecting 
long seam formed 
by direct current, 
low frequency 
electric resistance 
welding (ERW) or 
electric flash 
welding in a HCA

 Metal Loss > 70% 
W.T. as reported by 
ILI vendor 

 NOTE: For 
anomalies 
discovered in the 
field with metal loss, 
threshold of  > 80% 
thru-wall will be 
considered 
immediate 
anomalies

 Preferential 
corrosion on 
potentially non-
ductile weld.

 A smooth dent located 
between the 8 o’clock 
and 4 o’clock positions 
(upper 2/3 of the pipe) 
with depth greater 
than 6% (0.5” in depth 
dent for less than 12” 
diameter pipe) of 
pipeline OD

 A smooth dent with 
depth greater than 2% 
(0.25” in depth dent 
for less than 12” 
diameter pipe) that 
affects girth weld or 
long seam

 Dents with strain 
values > 6% on pipe 
body

 Dents that affect 
ductile girth or seam 
welds with strain 
values greater than 
4%

 Mechanical damage 
with or without 
concurrent visible 
indentation

 Dent affecting non-
ductile girth or seam 
weld

 Metal Loss > 80% 
W.T. after adding tool 
tolerance for depth 
(That are not already 
an immediate)

 Pf*/MAOP ≤2.2
 Girth weld anomalies 

evaluated  and 
recommended by Risk 
Engineering 

 SCC CEPA Severity 3
 SCC CEPA Severity 2 

IF NO Severity 3 or 4
 Crack or Crack-Like 

CEPA Severity 3
 PG&E’s Judgement

 A smooth dent located 
between the 4 o’clock 
and 8 o’clock positions 
(bottom 1/3 of the 
pipe) with a depth 
greater than 6% of the 
pipeline’s OD (greater 
than 0.50 inches in 
depth for a pipeline 
diameter less than 
NPS 12) 

 A smooth dent located 
between the 8 o’clock 
and 4 o’clock positions 
(upper 2/3 of the pipe) 
with a depth greater 
than 6% of the 
pipeline’s OD (greater 
than 0.50 inches in 
depth for a pipeline 
diameter less than 
NPS 12) that does not 
exceed critical strain 
values.

 A smooth dent w 
depth >2% of the 
pipeline’s OD (greater 
than 0.250 inches in 
depth for a pipeline 
diameter less than 
NPS 12) that affects a 
weld and engineering 
analysis demonstrate 
that critical strain 
levels are not 
exceeded
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6.6 (continued)

3. Considerations 

a. In developing the inspection plan for blunt metal loss anomalies, tool tolerances 
shall be added to the anomalies for the calculation of failure pressures (Pf*). 

b. Anomalies classified as Monitored conditions during previous or subsequent 
risk or integrity assessments shall be highlighted in the inspection plan and 
evaluated for any changes in their status.

c. For metal loss affecting long seams formed by potentially non-ductile welds in a 
non-HCA area, only preferential corrosion will be considered an immediate 
condition and only when it fails Pf*/MAOP criteria when modeled as a crack.  
Further evaluation is required to determine if corrosion across potentially 
non-ductile long seams in a Non-HCA should be included on the ILI Dig Plan as 
a Non-Prioritized Indication.  This should be considered whenever the total 
occupancy count within the pipeline’s PIR at anomaly location is greater than 
zero.

4. Crack or Crack-Like Anomalies

a. In developing the inspection plan for crack and crack-like anomalies, tool 
tolerances shall be added to the anomalies for the calculation of Pf* or when 
entering failure curves.

b. For crack, crack-like or crack fields, the ILI engineer shall follow Utility 
Procedure TD-4810P-25, to determine the severity classification of anomalies 
based on the Pf*/MAOP ratios and to follow the requirements in Section 7 of 
Utility Procedure TD-4810P-25 for determining the number of excavations 
required.

5. Number of Excavations

a. The inspection plan shall specify the number and location of excavations. 
Excavation requirements are as follows:

 Immediate: All Immediate anomalies (see Table 1) shall be excavated 
for direct examination.

 Scheduled-One Year: All Scheduled-One Year anomalies (see Table 1) 
shall be excavated for direct examination.

AppF-24



Utility Procedure: TD-4810P-11
Publication Date: 11/15/2017   Effective Date: 11/15/2017  Rev: 1a 

In-Line Inspections 

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 25 of 41

6.6 (continued)

 Scheduled-Other: All Scheduled-Other anomalies (see Table 1) shall be 
included in the inspection plan. With approval of an exception report via 
the TIMP MOC process, a shorter re-inspection interval may be used. 
This process must  apply Figure 1, “Timing For Scheduled Responses,” 
by reclassifying these anomalies to the Monitored category and 
re-examining at a shorter ILI re-inspection interval rather than 
excavating as a result of the current ILI run to gain a 7 year re-
inspection. This approach is consistent with ASME B31.8S-2004, 
Section 7.2, “For scheduled or monitored responses, an operator may 
re-inspect rather than examine and evaluate, provided the reinspection 
is conducted and results obtained with the specified time frame.” 

 Monitored: No Monitored anomalies (see Table 1) are required to be 
excavated under these specifications. However, these anomalies must 
be recorded on Form G and compared to corresponding ILI data during 
subsequent ILI re-inspections, at which time, the anomaly’s changes 
over time will be noted.

 Non-prioritized Indication: Non-prioritized indications are those that do 
not meet the criteria for Immediate, Scheduled, or Monitored AND thus 
do not require excavation. Such indications may be added to the 
excavation program at the discretion of the ILI engineer.

 If inadequate information for ILI run validation is available from the 
required excavations as per Table 1, additional excavations may be 
needed to validate the ILI tool run per API 1163.

6. ILI Run Validation

a. It is PG&E’s goal to validate all ILI vendor reports per API 1163 (April 2013 
Second Edition) requirements to the highest level that is practical. Additional 
excavation locations may need to be identified to meet this goal. See Section 
6.6, Item 5 for additional guidance.
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Figure 1. Timing for Scheduled Responses, Prescriptive Integrity Management Plan 
(ASME B31.8S-2004, Section 7, Figure 4)

7. Tool Tolerance Consideration

a. In selecting anomalies/clusters of corrosion for excavation, inspection and /or 
repair in order to gain maximum re-inspection interval, the ILI vendor tool 
tolerance should be added to the anomalies for calculating the Pf*. 

8. Evaluation for Pre-Excavation Pressure Reduction

a. The ILI engineer shall evaluate whether a pressure reduction is needed prior to 
excavation for non-immediate anomalies in order to assure 
excavation/inspection crew safety. Anomalies that are deep, have large or 
undefined tool tolerances, have unclear ILI signal data, are potential gouges or 
are restrained dents operating at high %SMYS should be considered for further 
evaluation in this regard.

9. Data Integration and Previous ILI Data

a. As the ILIE evaluates the ILI data and prepares the Inspection Plan Form G, 
available data will be integrated, including results from previous ILI runs, to 
create a comprehensive inspection/repair plan which maximizes risk reduction. 
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6.6 (continued)

b. The following considerations will be made: 

 All digs performed during prior ILI runs will be identified. Any anomalies 
exposed during past digs and not removed from the pipeline (i.e. re-
coated or repaired with a non-metallic sleeve) will be used for validation 
purposes of the ILI vendor. Furthermore, all ILI re-inspections will 
undergo a corrosion-growth evaluation.

 Pre-Assessment data will be consulted when selecting validation digs.

 Monitored conditions from past ILI runs will be re-evaluated using 
current data.

10. Documentation

a. The inspection plan Form G shall be reviewed and approved by the ILIS and 
the ILIM or designee.

10.      Post ILI Data Review Meeting

b. Within 60 days of signing Form G, the ILIE will host a meeting with key 
stakeholders to share lessons learned from the ILI assessment, including a 
summary of the overall pipeline conditions and areas of significant interest or 
concern. The required stakeholder groups include Risk Management, Corrosion 
Engineering, and Pipeline Engineering. Any mitigation items generated during 
this meeting should be submitted and tracked through PG&E’s Corrective 
Action Program (CAP) and entered into the TIMP Preventive and Mitigative 
P&M Tracker.

6.7 Field Examination

1. The ILIE shall prepare dig sheets and specify size and location for each excavation. 
Unless otherwise specified by the ILIE, the standard length of exposed pipe for each 
excavation shall be at least 10 feet. This information, including Forms F and G, will be 
transmitted to the Dig Project Management Organization (Dig PMO). The Dig PMO will 
create all dig maps and coordinate the excavation efforts. All Immediate anomalies 
listed on Form F shall be excavated, examined and repaired or replaced (if required) 
not more than 365 days from the discovery date for Immediate anomalies. All 
Scheduled-One Year anomalies on Form G shall be completed within 365 days of the 
discovery date. All remaining anomalies on Form G shall be completed within 365 days 
of the final approval of Form G. This includes anomalies meeting the Scheduled-Other 
criteria; however, these must not exceed their response time as shown in Figure 1.
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6.7 (continued)

2. Repair decisions made following excavation and examination are documented on 
Form I - Field Examination RSTRENG Summary. If any of the required excavations or 
repairs cannot be completed within specified timeframes, the ILIE shall complete an 
exception report (Utility Form TD-4810S-F03) per Section 8 of this procedure.

3. The field examination addresses any Immediate, Scheduled – one year, selected 
Scheduled  and other non-prioritized indications in the inspection plan. It also validates 
the ILI vendor’s report. The process includes:

 Scheduling the excavations

 Excavating the anomalies and collecting data at the identified locations

 Comparing the field data with ILI data

 Evaluating remaining strength of the pipe segment

 Performing repairs, if needed

4. Scheduling Excavations

a. The Dig PMO is responsible for scheduling the excavations with consideration 
of the order determined in Section 6.5.1 and of excavation efficiency. The Dig 
PMO will coordinate permits and land/environmental issues during the 
scheduling process.

5. Pipe Excavation and Data Collection

a. The Dig PMO shall schedule and monitor the excavations, until all assigned 
excavations needed to validate the re-inspection interval are completed. The 
pipe shall be excavated in accordance with PG&E Utility Procedure TD-4412P-
05, “Excavation Procedures for Damage Prevention.” In addition, the following 
requirements shall be met:

 Immediate Anomalies Discovered During Excavation: Any Immediate  
anomalies discovered during excavation shall be evaluated for a 
pressure reduction per Section 6.3.1.c and follow pressure reduction 
implementation process in Section 6.3.2.

 Location and Size of Excavation: The location and size of the 
excavation site shall be identified and recorded on Form H - Direct 
Examination Data Sheet. Each end of the excavation shall be located 
and recorded with a GPS instrument. The length of the excavation shall 
be physically measured and recorded on Utility Form TD-4810P-18-F01.
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6.7 (continued)

 Data Collection: Collecting data on the condition of the coating and the 
pipe at the excavation site is a key step of the ILI process. Company 
personnel can perform the data collection. The data that is to be 
collected for Utility Form TD-4810P-18-F01 is identified in Utility 
Procedure TD-4810P-18, “Direct Examination Procedure (Former RMP-
18).” All excavation sites shall include wet magnetic particle inspection 
to test for stress corrosion cracking (SCC).

6. Evaluating Remaining Strength

a. Applicable pipeline failure calculations are performed, and the summary is 
recorded on Form I for the excavated corroded areas to evaluate the remaining 
strength of the pipe. 

b. Predicted Failure Pressure – Internal and External Metal Loss

(1) RSTRENG or Kiefner and Associates Pipe Assessment software 
(KAPA) calculations are used to determine a failure pressure (Pf) for 
each corroded area that is directly examined and determine if action 
needs to be taken. Other analytical techniques may be used if approved 
by the ILIM , the ILIP or his/her designee. An individual trained and 
qualified to use RSTRENG or KAPA shall make these calculations. The 
ILI engineer and all consultants and contractors shall use a 6t x 6t 
interaction criteria for metal loss data from ILI tools and shall use a 3t x 
3t interaction criteria for metal loss data obtained from in the ditch 
measurements.

c. Predicted Failure Pressure – Cracks and Crack-Like

(1) The ILI engineer shall apply one of the approved crack evaluation 
approaches described in Utility Procedure TD-4810P-25 in order to 
confirm that the Pf/MAOP ratios are acceptable for any crack, crack-like 
or crack field anomalies that are not removed or repaired following direct 
examination.

d. Reassessment Interval

(1) The ratio of Pf/MAOP of the field examined anomalies and Pf*/MAOP of 
the unexamined anomalies remaining on the pipeline, (see Table 2, 
“Minimum Pf to Justify Maximum Re-Inspection Interval”), are key 
factors in determining the reassessment Interval.
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6.7 (continued)

Table 2. Minimum Pf to Justify Maximum Re-Inspection Interval1

Criteria

At or Above 50% of SMYS At or Above 30% up to 50% of SMYS Less than 30% of SMYS

Pf above 1.39 times MAOP Pf above 1.7 times MAOP Pf above 2.2 times MAOP
1. ASME B31.8S 2004, “Supplement to B31.8 on Managing System Integrity of Gas Pipelines,” Section 7, Figure 4.

7. Performing Repairs on Excavated Anomalies

a. In general, all corroded areas with Pf less than those shown in Table 2 shall be 
repaired so that the maximum re-inspection interval can be achieved. The ILIE 
will inform Pipeline Engineering and follow the Utility Procedure TD-4100P-05, 
"Selection of Steel Gas Pipeline Repair Methods” to determine if and how the 
anomalies should be repaired. Section 6.3.1.c shall be followed for any 
pressure reductions. Any exceptions shall follow the Guidenance Document 
Management (GDM) exception process.

8. ILI Run Validation: It is PG&E’s goal to validate all ILI vendor reports per API 1163 
requirements to the highest level that is practical. Performing this evaluation will 
provide confidence that the appropriate tool tolerances are being applied to anomalies 
that are not being excavated and thus insure the continued safe operation of the 
pipeline. In some cases, sufficient data for ILI run validation may be available from 
existing required digs and/or previously excavated, examined and documented metal 
loss via H Forms. See API 1163 ILI Verification Report issued by Kiefner for further 
guidance.

a. At a minimum, an API 1163 Level 1 validation shall be performed for the ILI tool 
run. This will normally be applied to non-traditional ILI or short traditional ILI 
runs where minimal metal loss anomalies are reported or are inaccessible for 
direct examination. In this case, no ILI validation digs are required.

b. An API 1163 Level 2 validation should be performed for ILI runs with metal loss 
anomalies where the collection of statistically significant metal loss may be 
impractical. Examples of where this would apply are pipelines with few metal 
loss anomalies greater than 10% wall loss identified in POF categories for 
which tool tolerances have been provided by the ILI vendor or where metal loss 
anomalies are widely separated and thus would require a large number of 
excavations in order to collect statistically relevant data. 
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6.7 (continued)

c. An API 1163, Level 3 validation should be performed for ILI runs where more 
than 30 metal loss anomalies can be collected, using a combination of past 
excavation data as well as applicable planned immediate, scheduled and NPI 
digs. Dig selection to meet this goal should consider the number of metal loss 
anomalies greater than 10% wall loss identified in POF categories for which tool 
tolerances have been provided by the ILI vendor that can be collected within 
each excavation site.

 Unity Plot Guidance: To verify ILI data, a comparison shall be made 
between the ILI vendor final report and the respective excavated field 
results for the pipeline being inspected. If data is available from any 
previous ILI assessment for the pipeline being inspected, that data will 
also be referenced during the field data verification process. Unity plots 
shall be used to compare field data  as part of the API 1163 Level 2 or 
Level 3 validation process. The ILI engineer should use the Kiefner and 
Associates ILI Performance Tool in order to create the unity plots and to 
evaluate the ILI vendor performance against their claimed tool 
tolerances.

d. Excavation Results Communication and Follow-up: Verification excavation 
results should be communicated to the ILI vendor who shall be required to 
resolve major differences between ILI reported data and actual field findings as 
requested. Resolution of such discrepancies may include the use of a larger 
tool tolerance in Pf*/MAOP calculations, a re-analysis of all or part of the ILI 
data by the ILI vendor, performing additional validation digs, a re-inspection by 
the ILI vendor, or the selection of an alternate vendor to produce validated ILI 
results.

6.8 MAOP Restoration Review/Concurrence

1. If the pipeline pressure has been reduced, the ILIE shall evaluate repairs and 
determine the timing of restoring the MAOP. Restoration of MAOP will be granted only 
with concurrence from the ILIS. The ILIE will communicate the approval to restore 
MAOP to gas control  personnel and other stakeholders. The pipeline engineer and 
gas gystem planning rngineer will document all required operational/pressure changes 
to GSO following the Utility Standard TD-4125S  process.

2. Operational Pressure Change

a. GSO shall execute and order the required changes and the responsible district 
superintendent or gas pipeline operations and maintenance (GPOM)supervisor 
shall ensure that the changes executed by GSO are implemented.
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6.9 Direct Cause Analysis

1. The ILI engineer shall ensure that a direct cause analysis is performed on all directly 
examined pipe. Where it is determined that a significant number of directly examined 
anomalies are due to the same cause, even if these occur at different dig sites, a 
common single direct cause report shall be sufficient. Where multiple causes are 
implicated, the number of direct cause investigation shall be increased to adequately 
document the individual causes.

A direct cause analysis as to why Immediate anomalies have occurred on pipelines 
with second runs must be performed in order to determine any operations or 
maintenance practices that might have contributed to having an Immediate anomaly on 
a repeat ILI run.

2. Documentation

The direct cause of damage to directly examined pipe shall be documented on 
Form K - ILI Direct  Cause Analysis Report, and be completed and signed within 90 
days of receipt of final Field Examination Report (H Form) and any associated ATS 
NDE reports.

 Description of Damage: Types of damage observed (e.g., coating, pipe, and 
damage mechanism, such as external corrosion or third party).

 Extent of Damage: Review GIS and other historical maintenance data to 
determine if they may assist in quantifying the extent of the damage or the 
needed extent of the mitigation activities.

 Review of Existing Damage Mitigation Measures: Review of the existing 
mitigative measures that should address the threat causing the damage. 
Describe any problems with existing mitigation.

 Direct Cause of Damage: As a result of the review of the damage, historical 
data, and the existing mitigative measures, describe the direct cause of the 
damage found per ASME B31.8S, Section 13.

 Review of Damage Mitigation Measures Taken: Describe the actions taken to 
mitigate the damage found as a result of the ILI.

 Evaluation of Additional Mitigation Efforts: Describe any additional mitigation 
efforts that may help address the direct cause of the damage. This may include 
coating replacement, the installation of additional cathodic protection (CP), 
landowner notifications, etc.

 Evaluation of need for additional testing: If the direct cause analysis identifies a 
mechanism that the ILI process is not well suited to detect, then it shall be 
documented on Form K.
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6.10 TD-4810P-11 Final Report

1. This report includes ILI vendor final report, Bell Hole inspection report and PG&E final 
report.

2. ILI Vendor Final Report

a. This report includes the hard or electronic copy, associated software, and 
electronic data provided by the ILI vendor.

3. Bell Hole Inspection Report

a. This report includes all pages of Utility Form TD-4810P-18-F01, and is provided 
by the Bell Hole inspection vendor as well as any additional NDE reports 
associated with the excavation and the results of any in-house or 3rd party 
analysis.

4. PG&E Final Report

a. Within 90 days of receipt of the final field examination report , the ILI engineer 
shall be responsible for developing and filing the PG&E final report. The report 
shall have the following content:

b. Project Summary: 

(1) The ILI engineer shall complete a discussion of job details by project 
phase, including lessons learned, results and critiques. 

c. Pre-Assessment

(1) Documentation of ILI Feasibility

 Form A - Data Element Check Sheet

 Form B - Sufficient Data Analysis Form

 Form C - Feasibility Analysis Form

d. ILI Planning

 Documentation of AGM locations, Form D - Above Ground Marker 
Locations

 Documentation of ILI vendor qualification, Form E - ILI Vendor 
Qualification Form
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6.10 (continued)

e. ILI Operation 

(1) ILIE shall summarize the ILI field operation. Attach:

 Pig Tracking spreadsheet

 Clearance procedure

 Documentation of ILI Run Acceptance(s), Form L – ILI Run 
Acceptance Form

f. Direct Examination 

(1) Documentation of all direct examinations:

 Form F - Immediate Anomalies Analysis

 Form G - Anomaly Prioritization and Direct Examination Form 
(Inspection/Repair Plan)

 Form I - Field Examination RSTRENG Summary

g. Post-Field Inspection Pipeline Listing 

(1) Pipeline anomalies list with all anomalies within digs highlighted (Pipe 
Tally Excel file).

h. Direct Cause Analysis 

(1) Documentation of direct cause analysis, Form K - ILI Direct Cause 
Analysis Report.

i. Exception Reports (as applicable) 

(1) Documentation of any exceptions report, Utility Form TD-4810S-F03.
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6.11 Distribution

1. The ILIE shall be responsible for filing a hard copy or electronic copy of the PG&E final 
report, the ILI vendor final report, and the Bell Hole inspection report in the Integrity 
Management Library. A digital copy of the ILI vendor final report and Bell Hole 
inspection report shall be stored on the PG&E ILI shared drive and the following 
persons notified via email:

 ILIS

 ILIM

 PLE

2. The ILIE will inform the ILIS and the risk management supervisor (via email) when the 
ILI project is complete and ready for transition to continual evaluation. The following 
documents will be provided by the ILIE for incorporation into the continual evaluation 
process, the risk algorithms, and the threat identification process:

 ILI Vendor Pipe Tally (excel file)

 ILI Mitigation Recommendations (as applicable). These are already available in 
P&M tracker owned by TIMP Risk.

 Sorted list of excessive pups from the ILI vendor pipe tally

 List of construction/fabrication features from the ILI vendor pipe tally including 
wrinkle bends, miter bends greater than three degrees, expansion joints, 
Dresser couplings, and bell-bell chill rings.

3. The following documents will be provided to corrosion engineering by the ILIE:

 Sorted list of casings from the ILI vendor pipe tally, including all reported 
anomalies within the casings

 ILI mitigation recommendations

4. The following documents will be provided to Asset Knowledge Management (AKM) by 
the ILIE:

 Pipe feature tally to identify any discrepancies with the pipeline features list 
(PFL).

7 Post-Assessment

7.1 Objective
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1. The objective of the post-assessment process is to develop a continual evaluation plan 
to mitigate any significant deficiencies identified by the PG&E final report. The 
continual evaluation plan shall include assigning re-inspection intervals and 
determining if additional P&M measures are needed. This is performed per Utility 
Procedure TD-4810P-17, “Continual Evaluation.”

7.2 Re-Assessment Intervals

1. The Risk Management group will review the anomalies in the ILI vendor report that are 
not directly examined and the direct cause analysis reports to determine the 
appropriate re-assessment intervals and recommend any necessary long-term 
mitigation. See Utility Procedure TD-4810P-17, for details.

8 Exception Process

8.1 Objective

1. The objective of this section is to provide for review, approval and documentation of 
exceptions made to TD-4810P-11. See Utility Standard TD-4810S for Utility Form TD-
4810S-F03 and process. This control and documentation is required to ensure the 
compliance with the ILI process, to continuously improve the process by providing 
feedback, and to have an auditable trail. It is expected that all requirements of this 
procedure be met in conducting an ILI. However, when it is not feasible to meet certain 
requirements, exceptions can be made in limited circumstances by obtaining approval; 
and documenting the exceptions, as described in this section.  

2. When it is not feasible to meet certain requirements, and there is technical justification 
for confirming that the delayed evaluation and/or remediation beyond time frames set 
forth in this procedure and 49 CFR Part 192, Subpart O, will not compromise public 
safety, exceptions may be made, subject to approval from the director of integrity 
management or designee. Exceptions and technical justifications must be documented.  
Include all exception reports in the PG&E final report.

9 Documentation and Record Keeping

9.1 Record Retention

1. All forms and reports created within the ILI program shall be filed in the electronic 
Integrity Management (IM) engineering library and will be retained for the life of the 
pipeline.

9.2 Documentation Requirements

1. Table 3, “Documentation and Recording Requirements,” summarizes required forms 
and associated responsibilities.
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Table 3.  Documentation and Recording Requirements
Section Title Responsibilities

Form A - Data Element Check Sheet ILIE
Form B - Sufficient Data Analysis Form ILIE

5.0 Pre-
Assessment

Form C - Feasibility Analysis Form ILIS
ILIE
(This Form Also 
Includes The 
Authorization Of 
Forms A&B.)

Form D - Above Ground Marker Locations ILIE6.0 In-Line 
Inspection Form E - ILI Vendor Qualification Form ILIE / ILIS

Form L – ILI Run Acceptance Form ILIE
Form F - Immediate Anomalies Analysis ILIE/ILIS
Form G - Anomaly Prioritization And Direct 
Examination Form (Inspection/Repair Plan)

ILIE
ILIS
IMIM/ILIP

Form H - Direct Examination Data Sheet ILIE Or Corrosion 
Engineer

Form I - Field Examination RSTRENG 
Summary

ILIS

Form K - ILI Direct Cause Analysis Report ILIE Or Corrosion 
Engineer
ILIM/ILIP

7.0 Direct 
Examination

Other Form M – Integrity Management Exception 
Report

ILIE
ILIS
IMEM
TIMP Director

END of Instructions

DEFINITIONS

Above Ground Marker (AGM): Used for tracking ILI tool while traveling through pipe and as a 
reference point in the ILI data stream for alignment of data and anomaly locating.

Actionable Information: Includes critical details about a pipeline condition including sizing 
(depth, length, and orientation), GPS coordinates, and reference distance to nearby features 
including girthwelds, elbows, and valves.

Anomaly: An unexamined deviation from the norm in pipe material, coatings, or welds, which 
may or may not be a defect.

AppF-37



Utility Procedure: TD-4810P-11
Publication Date: 11/15/2017   Effective Date: 11/15/2017  Rev: 1a 

In-Line Inspections 

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 38 of 41

Definitions (continued)

Defect: A physically examined anomaly with dimensions or characterustucs that exceed 
acceptable limits.

Direct Cause Analysis: Processes implemented to determine the primary cause of an event. 
These processes all seek to examine a cause and effect relationship through the organization 
and analysis of data.

Discovery Date: The date when PG&E receives Actionable Information on anomalies that 
have been reviewed by an ILI analyst or found as a result of direct examination.

Discovery Pressure (Pdis): If an anomaly is discovered as a result of direct examination, 
Pdis will be defined as the pipeline operating pressure at time of discovery. If an anomaly is 
discovered as a result of an ILI (traditional or non-traditional), Pdis is the highest pressure 
between the ILI run date and the discovery date, including the ILI run date, not to exceed 90 
days after the ILI run.

Failure Pressure (Pf): Highest calculated burst pressure from an ILI anomaly using B31G, 
Modified B31G, or Effective Area Method for blunt metal loss or using approved crack 
modeling software for crack or crack-like anomalies.

Failure Pressure* (Pf*): Highest calculated burst pressure of an ILI anomaly including tool 
tolerances using B31G, Modified B31G, or Effective Area Method for blunt metal loss or using 
approved crack modeling software for crack or crack-like anomalies. 

Failure Pressure Ratio: The decimal equivalent of the calculated Failure Pressure divided by 
the MAOP of the pipeline system

Geographic Information System (GIS): The computerized graphics and database used to 
store the location and specifications of all pipeline facilities.

Global Positioning System (GPS): Process by which coordinates are captured for mapping 
purposes.

Indication: A signal from an ILI system. An indication may be further classified or 
characterized as an anomaly, imperfection, or component. 

Maximum Allowable Operating Pressure of System (MAOP-S): The maximum pressure at 
which a pipeline system is qualified to operate in accordance with the requirements of 49 CFR, 
Part 192. Refer to Utility Standard TD-4125S, “Maximum Allowable Operating Pressure 
Requirements” for more details.

Mechanical Damage: A generic term used to describe combinations of dents, gouges, and/or 
cold work caused by the application of external forces. Mechanical damage can also include 
coating damage, movement of metal and high residual stresses associated with the original 
damage.
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Definitions (continued)

Non-Tradtional ILI (NT-ILI): A pipeline assessment method utilizing technologically advanced 
tools which inspect a pipeline using a inspection platform that uses means other than the 
pipeline gas flow to drive the tool or tools. This method includes, but is not limited to, the use 
of tethered tools, autonomous and tethered  robotic tools  and free swimming tools pushed 
with water and may be performed with the pipeline in-service or out of service.

Pipeline Features List: A list detailing the various features of a pipeline, such as, pipe 
specifications, valves, tees, bends, etc. per PG&E records such as Pipeline Survey Sheets, 
Transmission Plats, As-built drawings, and Project files.

RSTRENG: Software program used to calculate Remaining Strength of internally or externally 
corroded pipe. This program is equivalent to KAPA.

Safe Pressure (Ps): Pf x (times) class location design factor. Does not have to be 
documented or approved.

Shall: Denotes a requirement that must be complied with or its exception approved and 
documented in accordance with Section 7.0 of this procedure. “Shall“ requirements are 
mandatory.

Should: Denotes a recommendation that is desirable to follow if possible. “Should” items are 
not mandatory.

Traditional ILI:  A pipeline assessment method utilizing technologically advanced tools which 
inspect a pipeline via an inspection platform that is propelled through the pipeline by the gas 
flow itself, while the pipeline remains in service.

IMPLEMENTATION RESPONSIBILITIES

This utility procedure will be communicated via an announcement. In addition, implementation 
will be communicated to personnel by the TIMP leadership.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

49 CFR Part 192, Subpart O, “Gas Transmission Pipeline Integrity Management”

ASME B31.8S-2004 (Revision of ASME B31.8S-2001), “Managing System Integrity of Gas 
Pipelines”
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REFERENCE DOCUMENTS

Developmental References:

API Standard 1163, "In-line Inspection Systems Qualification Standard", American Petroleum 
Institute (API), April 2013, Second Edition

API 1163 ILI Verification Report, Kiefner and Associates, April 1, 2016.

ASNT NO. ILI-PQ-2005, "In-Line Inspection Personnel Qualifications & Certification", 
American Society for Nondestructive Testing (ASNT), 2005 

CEPA Stress Corrosion Cracking, May 2015, 3rd Edition

NACE SP0102-2010 (formerly RP0102), Standard Practice, "In-Line Inspection of Pipelines", 
NACE International

Supplemental References:

Utility Procedure TD-4100P-05, “Selection of Steel Gas Pipeline Repair Methods”

Utility Procedure TD-4100P-10, Obsolute “Gas Clearance Procedures for Facilities Operating 
Over 60 psig”

Utility Procedure TD-4125P-07, “Establishing Setpoints on Overpressure Protection Devices”

Utility Procedure TD-4412P-05, “Excavation Procedures for Damage Prevention”

Utility Procedure TD-4810P-18, “Direct Examination Procedure (Former RMP-18)”

Utility Procedure TD-4810P-25, “In-Line Inspection Crack Acceptance”

Utility Standard TD-4125S, “Maximum Allowable Operating Pressure Requirements”

ATTACHMENTS

Attachment 1, “ILI Threat Matrix”

FORMS

NA

DOCUMENT RECISION

Utility Procedure TD-4810P-11, Rev. 0b, “In-Line Inspections (Former RMP-11),” Published 
09/23/2015.
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DOCUMENT APPROVER

Sumeet Singh, Vice President, Gas Assest and Risk Management

DOCUMENT OWNER

Patrick Espiritu, Gas Engineer, Codes and Standards - Design and Construction

DOCUMENT CONTACT

Frank Dauby, Principal ILI Engineer, Transmission Integrity Management

REVISION NOTES

Where? What Changed?

Revision 1a

Step 6.7.1 Replaced “All remaining anomalies on Form G shall be completed within 365 days of the 
discovery date” with “All remaining anomalies on Form G shall be completed within 365 days of 
the final approval of Form G”.

Revision 1 Publication Date: 08/16/2017; Effective Date: 09/18/2017

Section 4.6.1 Requires that  all retrofit work comply with GDS A-05.

Section 5.2.1 New section addressing ILI tool selection and use of ILI Threat Matrix (Attachment 1).

Section 5.4.6 Updated ILI vendor requirements.

Section 5.5.6&7 Requires use of new Run Acceptance Form and verification of run data quality.

Section 6.3.1.e New section defining crack or crack-like immediate anomalies.

Table 1 Significant changes to ILI Anomaly Prioritization Guide, incorporating CEPA crack categories, 
updating plain dent strain values, lowering thresholds for immediate anomalies and aligning 
dent classification with code in regards to clock position.

Section 6.5.2.c Separates HCA and Non-HCA response for metal loss across potentially non-ductile welds.

Section 6.5.3 New section addressing cracks and crack-like anomalies.

Section 6.5.7 New section addressing pre-excavation pressure reduction for crew safety.

Section 6.5.10 New section requiring a Post ILI Data Review Meeting within 60 days.

Section 6.6.3.b New section addressing predicted failure pressure of cracks.

Section 6.6.5 New section on use of API 1163 for ILI run validation.

Definitions Several new definitions and updates. (Discovery Pressure, Mechanical Damage and Non-
Traditional ILI)

Attachment 1 New attachment covering ILI Tool Threat Matrix.
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SUMMARY

The purpose of this procedure is to describe the process of determining identified threats to
covered pipeline segments. This procedure is written to meet the requirements of Code of
Federal Regulation (CFR) Title 49, Transportation, Part 192—Transportation of Natural and
Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O—Gas Transmission
Pipeline Integrity Management. The procedure provides instructions and requirements that
align with American Society of Mechanical Engineers® (ASME®) B31.8S-2004, “Managing
System Integrity of Gas Pipelines.”

Level of Use: Informational Use

TARGET AUDIENCE

Transmission Integrity Management Program (TIMP) risk management personnel

SAFETY

NA

BEFORE YOU START

Training and Qualifications

See Utility Standard TD-4810S, “Gas Transmission Integrity Management Program,” for roles,
responsibilities, and required training.
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PROCEDURE STEPS

1 Introduction

1.1 This procedure describes a threat identification process that includes reviewing data to
determine which of the nine threat categories (representing 22 causes) identified by ASME
B31.8S-2004 are applicable to each covered segment. The process includes data collection,
data integration, and threat identification. Interactive threats are also addressed as part of the
process. The process described in TD-4810S is applied to identified threats for each covered
segment in order to determine the necessary integrity assessments and preventive and
mitigative (P&M) measures.

The nine threat categories identified by ASME B31.8S-2004 are:

1. External corrosion (EC)

2. Internal corrosion (IC)

3. Stress corrosion cracking (SCC)

4. Manufacturing (M)-related defects

5. Construction (C), including welding/fabrication-related

6. Equipment failure (E)

7. Third-party damage (TPD)

8. Incorrect operations (IO)

9. Weather-related and outside forces (WROF)

Where manufacturing and construction are handled together, they are abbreviated as M&C.

2 Scope

2.1 This procedure is applicable to all metallic pipelines in covered segments.

3 Process

3.1 The process of threat identification consists of the following steps:

1. Collect data.

2. Review data

3. Integrate data.

4. Identify threat.

5. Validate threat identification.
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3.2 Collect Data

1. Comprehensive pipeline and facility knowledge are essential to understanding the
threats that can affect a covered segment. No single source of information is sufficient
to determine the threats that affect a covered segment; therefore, information is
gathered from numerous sources. Data for both covered and non-covered segments
must be considered during the threat identification process, and at a minimum, the
following must be considered for both covered and non-covered segments:

• Past incident history

• Corrosion control records

• Continuing surveillance records

• Patrolling records

• Maintenance history

• Internal inspection records

• All other conditions specific to each pipeline

• Post-assessment integrity reports, as defined in Utility Procedure
TD-4810P-17, “Continual Evaluation”

• Post-event integrity reports, as defined in TD-4810P-17

2. Data elements identified in Utility Procedure TD-4810P-01, Attachment 2, “Data
Elements and Sources,” must be collected as part of the threat identification process.
The attachment contains general data elements and identifies the data elements as
they pertain to various threats.

3. Data sources:

Data used in the threat identification process must be collected from both internal and
external sources.

• Internal sources include design, inspection, and construction documentation,
and current operational and maintenance records.

• External sources include the United States Geological Survey (USGS) and first-
responder input.

The internal and external data sources used by Pacific Gas and Electric Company
(PG&E or Company) are detailed in TD-4810P-01, Attachment 2.
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3.3 Review Data

1. Collected data must be reviewed to determine if there is sufficient data to evaluate for
the presence of each threat. Where insufficient data have been collected, the Company
must determine where additional data can be collected. Depending on the importance
of the data, additional inspection actions or field data collection efforts may be used. If
additional data are not available and/or cannot be obtained, then conservative
assumptions must be used in the threat identification decision trees.

2. The quality and consistency of the data must be verified as a part of the data review
process. Consistency of data includes the usage of common units and/or a common
reference system. The age of data must be considered, especially for time-dependent
threats. Where data sets are conflicting, the Company must investigate to determine
which data set is accurate and must consider data age, quality, and impact in selecting
appropriate values to use.

3.4 Integrate Data

1. The data elements gathered from the various sources must be aggregated and
integrated. The Company must use a common reference system of route number and
mile point to allow data elements from various sources to be combined and accurately
associated with common pipeline locations.

2. Data from the geographic information system (GIS) and other sources are then
combined to evaluate each covered segment.

3.5 Identify Threat

1. Threat identification is performed for the nine threat categories that are identified in
Table 1. The Company has developed a threat identification processes for each threat,
detailed in Section 4, “Threat Identification.”
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3.5 (continued)

Table 1. ASME B31.8S-2004 Threat Categories
Defect Type Failure Type Failure Description

External corrosion Corrosion occurring on the external surface of the pipeline
Internal corrosion Corrosion occurring on the internal surface of the pipeline

Time-Dependent

Stress corrosion
cracking

Cracking of a material produced by the combined action of
corrosion and tensile stress (residual or applied)

Manufacturing Defects to the pipe body and/or longitudinal seam resulting from
the manufacturing process, including hard spots

Construction Welding and fabrication defects, including wrinkle bends,
buckles, stripped threads, and mechanical couplings

Resident (Stable)

Equipment failure Damage or failure of equipment associated with the pipeline
Third-party
damage

Third-party-inflicted damage that results in immediate failure,
vandalism, and previously damaged pipe (also includes
damages by first and second parties)

Incorrect
operations

Damage that occurs as a result of the incorrect operation of the
pipeline or associated equipment

Time-Independent
(Includes Human
Error)

Weather-related
and outside forces

Damage occurring as a result of weather-related or outside
forces (e.g., ground movement, heavy rains or floods, frost or
other cold weather, and lightning)

Unknown Unknown Damage resulting from unknown causes

3.6 Validate Threat Identification

1. As a validation of the threat identification, a risk management engineer annually
reviews and evaluates a sampling of the threat identification results for each threat
category to ensure the validity of the data and identification methodology. A risk
management engineer who is not responsible for the initial threat identification of a
specific threat must perform the threat validation.

4 Threat Identification

1. Threat identification determines whether each of the nine threat categories identified
per ASME B31.8S-2004 are present on each covered segment. Risk management
engineers must use the data collected as described in Substep 3.2.3, “Data sources,”
and the process identified in the appendices of this document to determine the
presence of active threats.

Because the conditions for the identification of different threats are unique, the term
“similar pipe” must be defined in the context of the individual threats. Where the
concept of “similar pipe” is applied for the threat identification process, the term is
defined in the corresponding step below and/or Appendix A, “Threat Identification
Decision Trees,” for the corresponding individual threats.
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4.1 External Corrosion (EC)

1. Figure A1 contains the threat identification process for EC. The threat of EC is assumed
to exist for all metallic covered segments. Where inspections reveal evidence of
conditions that potentially impact the integrity of similar covered and non-covered
segments, the Company must evaluate the findings and take actions consistent with
TD-4810S, Step 12.5.

4.2 Internal Corrosion (IC)

1. Figure A2 contains the threat identification process for IC. The following assumption
must be applied when using the IC threat identification process:

• Leaks or ruptures refer to any IC-related failures that have occurred since
installation.

2. Where inspections reveal evidence of conditions that potentially impact the integrity of
similar covered and non-covered segments, the Company must evaluate the findings
and take actions consistent with TD-4810S, Step 12.5.

4.3 Stress Corrosion Cracking (SCC)

1. Three processes are used to identify the threat of SCC on a covered segment.
Figure A3 describes the process for identification of the high-pH SCC threat. The
process in Figure A3 determines if the threat of high-pH SCC is identified or not
identified. Figure A4 describes the process for identification of the near-neutral-pH
(NNpH) axial SCC threat, and Figure A5 describes the process for identification of the
NNpH circumferential SCC threat. The processes in Figure A4 and Figure A5
determine the threat intensity, which is defined in terms of the following:

• Strong

• Moderate

• Likely not susceptible

• Not susceptible

2. When using the SCC threat identification process, the following assumptions must be
applied:

• Fusion-bonded epoxy (FBE), two-part epoxies, or equivalent-performing
coatings are not susceptible to SCC.

• If an inspection report identifies SCC but does not distinguish the type, then
assume that both forms of cracking exist.
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4.3 (continued)

3. These threat identification processes are supplemented by gathering data at all
integrity management excavations. Non-destructive examination (NDE) inspections
evaluate the presence of SCC regardless of the threat identification result. This
information is used to validate that the threat identification assumptions are appropriate
and confirms that the presence or non-presence of SCC is consistent with the threat
determination process.

4. If the presence of SCC occurs at locations outside of the criteria identified in the threat
identification processes, then PG&E must adjust the criteria to reflect the operating
history and conditions at the location where SCC occurred. Where inspections reveal
evidence of conditions that potentially impact the integrity of similar covered and non-
covered segments, the Company must evaluate the findings and take actions
consistent with TD-4810S, step 12.5.

4.4 Manufacturing (M)

1. Two processes are used to identify the potential for M threats on a covered segment.
The processes are described in Figure A6 for a manufacturing seam threat and
Figure A7 for a manufacturing pipe body threat.

2. The Company assumes all pipe to possess the manufacturing seam threat, and
therefore all pipe is subject to the same requirements to be considered stable as those
applied to pipe with a joint factor of less than 1.0, low-frequency electric resistance
welded (ERW) pipe, or flash-welded pipe per ASME B31.8S-2004, Appendix A4.4.

3. While provisions of Code of Federal Regulations (CFR) Title 49, Transportation, Part
192—Transportation of Natural and Other Gas by Pipeline: Minimum Federal Safety
Standards, Subpart A—General, Section (§) 192.917, “How does an operator identify
potential threats to pipeline integrity and use the threat identification in its integrity
program?” subsection (e)(3), allow an operator to consider manufacturing-related
defects to be stable defects if the operating pressure on the covered segment has not
increased over the maximum operating pressure experienced during the five years
preceding identification of the high-consequence area (HCA), the Company instead
considers all covered segments that have not been subjected to a post-construction
Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation
of Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart J—
Test Requirements pressure test (see Section 7, “Documentation,” below), as outlined
in Figure A6, to possess a manufacturing threat that is not stable unless both of the
following are satisfied:

• All of the requirements of 49 CFR §192.917(e)(3) for manufacturing-related
defects to be considered stable are met (see Step 6.4, below).

• The covered segment has been subjected to a pressure test according to
TD-4125P-08, Attachment 1, “Historical Strength Test Requirements.”
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4.4 (continued)

4. The manufacturing seam (M-Seam) threat stability must be identified per Figure A6.
Where a manufacturing seam threat is identified to be unstable, a seam assessment is
required per TD-4810S. The manufacturing pipe body (M-Pipe Body) threat must be
assessed and managed through P&M measures described in TD-4810S and TD-
4810P-17.

5. Stability of the manufacturing threat must be monitored on an ongoing basis. The
manufacturing threat on the covered segment must be re-evaluated whenever the
following conditions occur:

• The operating pressure, including abnormal operating conditions, exceeds the
maximum operating pressure experienced during the preceding five years.

• The maximum allowable operating pressure (MAOP) increases.

• The stresses leading to pressure cycle fatigue increase.

• Previous manufacturing leaks and incidents on the covered segment or similar
covered and non-covered segments indicate the same pipe specifications and
installation job number.

6. Stability of potential manufacturing threat per 49 CFR §192.917(e)(3):

“An operator may consider manufacturing and construction related defects to be stable defects
if the operating pressure on the covered segment has not increased over the maximum
operating pressure experienced during the five years preceding identification of the high
consequence area. If any of the following changes occur in the covered segment, an operator
must prioritize the covered segment as a high risk segment for the baseline assessment or a
subsequent reassessment.”

7. United States Department of Transportation (DOT) Pipeline and Hazardous Materials
Safety Administration (PHMSA) Gas Integrity Management FAQ 219 provides further
guidance that:

“Any manufacturing and construction defects that survive the Subpart J pressure test are
considered to be stable and not subject to failure, unless other threats adversely affect the
stability of the residual manufacturing and construction defects. An operator is expected to
conduct its threat identification analysis in sufficient detail to identify if other interacting threats
could adversely affect the stability of residual manufacturing and construction defects, as
required by ASME B31.8S, Section 2.2, and establish its assessment plans accordingly.”

8. PG&E has established an additional threat identification analysis to determine the
stability of a potential manufacturing threat. This process, called an engineering critical
analysis (ECA), is incorporated into Figure A6.
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4.4 (continued)

9. Covered pipeline segments that have been found to have an unstable manufacturing
seam threat must be prioritized as high-risk segments per 49 CFR §192.917(e)(3) and
49 CFR §192.917(e)(4). The baseline assessment or subsequent reassessment must
be scheduled per TD-4810S.

10. The integrity assessment must be performed using an assessment technology with a
proven application capable of assessing seam integrity and seam corrosion anomalies.

4.5 Construction (C)

1. Per ASME B31.8S-2004, Appendix A, Section A5.3:

“The existence of construction related threats alone does not pose an integrity issue. The
presence of threats in conjunction with the potential for outside force significantly increases the
likelihood of an event. The data must be integrated and evaluated to determine where these
construction characteristics coexist with external or outside force potential.”

2. Consequently, the threat identification process in Figure A8 has been developed to
determine where potential construction threats may be subjected to outside forces for
the threat to be present and to satisfy requirements of the integrity assessment of the
construction threat.

3. For purposes of evaluating each covered segment, significant ground movement is
defined as any of the following:

• A fault crossing and a seismic event (magnitude >6.0) coupled with ground
faulting

• A seismic event involving ground acceleration ≥0.5 g

• Levee crossings identified in the delta list, complied by the enterprise risk
management (ERM) study, that are susceptible to failure due to ground
acceleration ≥0.2 g

• A known liquefaction area and a seismic event involving ground acceleration
≥0.2 g

• A known slope instability area and a seismic event involving ground acceleration
≥0.2 g

• Known landslides or washouts that are activated by intense or long-duration
rainfall (monitoring as part of Risk Management Instruction RMI-04A, “Gas
Transmission Rainfall Plan and Response Instruction”)

• Supporting backfill is removed
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4.5 (continued)

4. Stability of the construction threat must be monitored on an ongoing basis for changes
in the following conditions. If changes occur, the stability must be evaluated, per
Figure A8, whenever the following conditions occur:

• Operating pressure increases over the maximum operating pressure
experienced during the five years preceding HCA identification, per PHMSA
Gas Integrity Management FAQ 231.

• MAOP increases.

• The stresses leading to cyclic fatigue increase.

• Previous construction leaks and incidents occur on the covered segment or
similar non-covered segments, as defined in Figure A8.

4.6 Equipment Failure (E)

1. Figure A9 contains the threat identification process for the threat of equipment failure.
Equipment is defined in this context as pipeline facilities other than pipe and pipe
components. The threat of equipment failure is assumed to exist for all covered
segments.

4.7 Third-Party Damage (TPD)

1. Figure A10 contains the threat identification process for TPD. The threat of TPD is
assumed to exist for all covered segments.

4.8 Incorrect Operations (IO)

1. Figure A11 contains the threat identification process for the threat of IO. The threat of
IO is considered to exist for all covered segments.

2. PG&E division and district offices are periodically audited to ensure that operations and
maintenance (O&M) procedures are correct and up to date, that maintenance is
performed in accordance with qualified O&M procedures, and that maintenance is
being performed by qualified staff. Violations identified during division and district
audits are considered to be records of where these requirements are not being met
and must be a primary consideration in IO threat identification.

4.9 Weather-Related and Outside Forces (WROF)

1. Figure A12 contains the threat identification process for the threat of WROF. Each path
of the threat identification process must be followed. If the threat is identified in any of
the individual process paths, the threat of WROF must be considered to exist on the
pipe segment.
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5 Interactive Threats

5.1 49 CFR Part 192, Subpart O—Gas Transmission Pipeline Integrity Management, requires
operators of natural gas pipelines in HCAs to identify and evaluate all potential threats to each
covered segment. Potential threats include the nine threat categories listed in ASME B31.8S-
2004. In addition to considering these individual threats, operators must also consider the
potential for threats to interact and create potentially more severe conditions than would be
indicated by only one of the threats acting alone.

5.2 The Company has a process in place to evaluate the potential for interactive threats. Per
Kiefner & Associates’ Final Report “Development of a Methodology for Incorporating
Interacting Threats into Relative Risk Ranking Models,” interactive threats are defined as “two
or more threats acting on a pipe or pipeline segment that increase the probability of failure to a
level significantly greater than the effects of the individual threats acting alone.”

5.3 Interactive threats: The Company uses “Development of a Methodology for Incorporating
Interacting Threats into Relative Risk Ranking Models” to identify interactive threats and
evaluate the likelihood of failures caused by threat interactions. This evaluation is performed
per Utility Procedure TD-4810P-01, “Risk Management.”

5.4 Cyclic fatigue interaction caused by cycles in operating pressure is evaluated per Utility
Procedure TD-4811P-02, “Fatigue Life Evaluation of Gas Transmission Pipeline.”

5.5 External Force Cyclic Fatigue

1. Cyclic fatigue is an example of an interactive threat resulting from the presence of features
that are sensitive to cyclical stresses when such features are exposed to operating
conditions where cyclical stresses could be present. Features that are sensitive to cyclical
stress include:

• Dents

• Mechanical damage

• Large areas of corrosion: The screening criteria for evaluating whether a
corroded area could be susceptible to cracking are length greater than the
equivalent of (20Dt)0.5, where D is diameter and t is wall thickness, and an
average depth of more than 50% wall thickness. The length criterion is
borrowed from the original equations in ASME B31G-2004, “Manual for
Determining the Remaining Strength of Corroded Pipelines,” for evaluating
remaining strength due to metal loss, and is used in this context to describe a
corroded length that is long enough that no reinforcement is provided by the
surrounding metal.

• Wrinkle bends, miters, or buckles

• Unrestrained piping
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5.5 (continued)

• Pipe spans

• Cantilevered masses (unsupported valves or other equipment)

• Structural discontinuities, such as abrupt weld toe geometries or weld bead
profiles, large differences in material strength between weld and base metal,
branch openings, and adjacent thick and thin shell segments

2. Cyclic stresses from external forces include vibration, periodic external loading, or
large temperature changes, or frequent large internal pressure fluctuations. The
evaluation process for the threat of cyclic stresses due to internal operational pressure
cycles is detailed in TD-4811P-02. Locations where cyclic stresses may occur include:

• Compressor stations

• Aboveground piping with high gas flow rates

• Pipe spans exposed to fluid currents (wind or water) flowing perpendicular to
the pipe

• Piping experiencing thermal expansion

• Structural vibrations (e.g., from bridges) associated with aboveground piping,
unrestrained piping, or spans

3. Figure C1 contains the process for evaluating fatigue. The following assumptions must
be applied when using the fatigue evaluation process:

• Identify events where cyclic stress was a root cause. If there has been an
event, identify both the feature/defect that was affected by cyclical stress and
the source of the cyclical stress.

• Determine the uniqueness of events. If events have occurred, review each event
to determine if either the feature/defect or loading condition was unique or if other
similar features/defects and loading conditions exist. Remediation programs are
developed where systemic concerns exist (see Substep 5.5.4, “Remediation
Plan,” for additional details regarding remediation programs).

• Identify features in the HCA segment that might be sensitive to cyclical stress.

• Identify sources of cyclical stress. These sources include:

(1) Observable vibration or movement of aboveground piping or spans
(structural vibration)
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5.5.3 (continued)

(2) Temperature fluctuations

(3) Wind or water currents

• If features susceptible to cyclical stress are present and cyclical stresses that
could initiate and/or propagate a crack exist, then develop a remediation plan
(see Substep 5.5.4).

• If features susceptible to cyclical stress are present, but cyclical loading
conditions are not present, monitor the operating conditions to detect changes
that could lead to a potential fatigue threat.

• If sources of cyclical threat were identified, determine whether the cyclical stresses
could affect features such as girth welds or other features that could concentrate
stress. Conduct a site-specific fatigue analysis that considers the amplitude and
frequency of the cyclical stress, and the resistance of potentially susceptible
features (such as girth welds) to fatigue-crack initiation.

4. Remediation Plan

a. A remediation plan must be developed as determined by the cyclic fatigue
evaluation process. The remediation plan should include performing an integrity
assessment to evaluate features that have been identified as susceptible to cyclical
stresses for that covered segment. The integrity assessment must be performed as
described in TD-4810S.

6 Threats Requiring Integrity Assessments

6.1 Integrity assessments, as described in TD-4810S, are required to evaluate certain identified
threats. Other processes, including P&M measures, may also be used to address identified
threats.

6.2 The Company requires an integrity assessment for the following threats when they are
identified as a threat according to Section 4, “Threat Identification,” of this procedure:

• EC

• IC

• High-pH SCC

• NNpH axial SCC (strong or moderate threat intensity)

• NNpH circumferential SCC (strong or moderate threat intensity)

• M-Seam (unstable, high-risk)
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6.2 (continued)

• M-Pipe Body (unstable)

• C (stable and unstable)

The Company uses P&M measures or other processes to address the following threats:

• M-Seam (stable)

• M-Pipe Body (stable)

• E

• TPD

• IO

• WROF

6.3 Figure A5 of this procedure must be used to determine the stability of the manufacturing seam
threat.

6.4 P&M measures that may be used to address various threats are identified in TD-4810S and
TD-4810P-17. Other processes that may be used to assess for various threats include:

• Surveys and patrols to consider such factors as land movement, pipe movement, and
outside forces

• Procedure reviews and audits, including welding and operations and maintenance
procedures

• ECAs

7 Documentation

7.1 Document the data used for the threat identification process in the Risk and Threat database.

7.2 Document the results of the threat identification process in the assessment plan (AP) and also
uploaded into GIS.

8 Records

8.1 Retain records per the Record Retention Schedule.

END of Instructions
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DEFINITIONS

NA

IMPLEMENTATION RESPONSIBILITIES

TIMP leadership will communicate this procedure to TIMP personnel.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulation (CFR) Title 49, Transportation, Part 192—Transportation of
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O—Gas
Transmission Pipeline Integrity Management

Code of Federal Regulation (CFR) Title 49, Transportation, Part 192—Transportation of Natural
and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O—Gas Transmission
Pipeline Integrity Management, Section (§) 192.917, “How does an operator identify potential
threats to pipeline integrity and use the threat identification in its integrity program?” subsections
(e)(4) and (e)(3)

Code of Federal Regulation (CFR) Title 49, Transportation, Part 192—Transportation of
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O—Gas
Transmission Pipeline Integrity Management, Section (§) 192.947, “What records must an
operator keep?”

REFERENCE DOCUMENTS

Developmental References:

Final Report 12-012, “Procedure for Evaluating the Stability of Manufacturing and Construction
Defects,” Kiefner & Associates, Inc., 2012

Final Report 11-110, “Procedure for Evaluating the Fatigue Threat,” Kiefner & Associates, Inc.,
2011

Final Report “Development of a Methodology for Incorporating Interacting Threats into Relative
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REVISION NOTES

Where? What Changed?
4.3 Updated SCC identification model to incorporate lessons learned

following L-215 Patterson incident.
6.2 Edited the list of threats that require an integrity assessment to

incorporate new threat status designations for near-neutral pH SCC.
Appendix A Modified flow chart for near-neutral pH axial stress corrosion cracking

threat (Figure A4).
Added flow chart for near-neutral-pH circumferential stress corrosion
cracking threat (Figure A5).

Throughout document Updated references to figures in Appendix A.
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Appendix A, Threat Identification Decision Trees
Page 1 of 13

EC Threat Identification
Start

EC Identified as a Threat

Figure A1. External Corrosion Threat
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Appendix A, Threat Identification Decision Trees
Page 2 of 13

1.
Have leaks or ruptures

due to internal corrosion been
identified (on segment,

upstream of segment, or
downstream of segment on

similar pipea)?

2.
Is direct evidence of internal
corrosion documented (on

segment, upstream of segment,
or downstream of segment on

similar pipea)?

IC Threat Identification
Start

IC Identified
as a Threat

a “Similar pipe” is considered to be pipe with the same source gas and with the same gas conditioning measures in
place, e.g., filters, separators, etc

b This decision assumes that any integrity assessments performed resulted in no evidence of internal corrosion.
Evidence of internal corrosion results in a “Yes” answer to the decision “Direct evidence of internal corrosion exists.”

c Minimum water content consideration determined per TD-4186S

No

IC Not Identified
as a Threat

No

6.
Has an assessment for IC

been performed more recently
than the condition in the

shaded box was
identified?b

No

Historic

Historic

Historic

No

4.
Has liquid electrolyte or
saturated water vapor

been documented in the
line?c

5.
Is gas from a potentially

corrosive source known to
have been transported

(e.g., gas gathering, landfill
gas, producer, or storage

field)?

3.
SME indication of

IC threat?

No

Current

Current

Current

Yes

No

Yes

Yes

Figure A2. Internal Corrosion Threat
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Appendix A, Threat Identification Decision Trees
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1.
Have high-pH SCC or

unidentified crack
colonies previously been

identified on the
pipeline?

SCC (High-pH) Threat
Identification Start

SCC (High-pH)
Threat Is Identified

No

Yes

Yes

2.
Is the pipe coating

or girth weld coating
susceptible to

SCC?a

3.
Is the segment less
than 20 miles from a

compressor?

4.
Is the pipe over
10 years old?

5.
Does the pipeline

operate at 60% SMYS
or greater?

Yes

No

No

No

a Only fusion-bonded epoxy and two-part epoxies installed after 12/31/2004 are considered to be not susceptible to SCC.

SCC (High-pH) Threat Is
Not Identified

Yes

No

Yes

Figure A3. High-pH Stress Corrosion Cracking Threat
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Appendix A, Threat Identification Decision Trees
Page 4 of 13

NNpH SCC Threat
Identification Start

Yes

Yes

a The failure pressure is to be determined using theModified Ln-Secant equations. The crack depth and interlinked crack length
should be used to make this determination. In locationswhere SCC has been found, similar segments should be defined between
valve sections where similar coating type, pipe vintage, operating stress levels, and long-seam types are present and whereoperating
temperatures are in excess of 100°F.

b A lowland area is defined as a location more likely to gather water.
c An upland area is defined as a location that is more likely to be well-drained.
d Raised-seam types includedouble submerged arc weld (DSAW), fillet weld (FW), spiral submerged arc weld (SSAW), post-1990 spiral,
helical, helically submerged arc weld (SAWH), longitudinal submerged arc weld (SAWL)

e See Task 2A deliverable report from KAI project 0215-1706

8.
Is the segment in an

area with low-resistivity
soils (≤1,500 ohm-cm)
or a lowland areab?

1.
Is the pipe above

ground?

2.
Has SCC been found in
the pipe segment that
would fail at Pf ≤ 110%

SMYSa?

No

Pipe is not susceptible
to NNpH SCC 7.

Does the segment have
raised long-seamd or
unknown seamtype?

NNpH SCC Threat
intensity is moderate

NNpH SCC Threat
intensity is strong

Yes

3.
Is the segment (including girth
welds) coated with field-applied
tape wrap, shrink sleeves, wax
tape with shielding topcoat or
1970e and later and unknown

coating type?

No
Yes

4.
Is the pipe segment (including
girth welds) coated with FBEor

two-part epoxy?

No

No

Pipe is not susceptible
to NNpH SCC

Yes

Yes

NNpH SCC Threat
intensity is strong

5.
Does the line

operate at stress
levels ≥60%

SMYS?

6.
Does the pipeline
operate at stress

levels ≥45% to <60%
SMYS?

11.
Does the pipeline
operate at stress

levels ≥30% to <45%
SMYS?

No

No

10.
Is the segment buried in

clay soil?

NoYes

No

Yes

9.
Is the segment in an

area with low-resistivity
soils (≤1,500 ohm-cm)
or a lowland areab?

Yes

No

Yes

Yes
Yes

No

Yes

No

12.
Does the line

operate at stress
levels ≥60%

SMYS?

13.
Does the pipeline
operate at stress

levels ≥45% to <60%
SMYS?

16.
Does the pipeline
operate at stress

levels ≥30% to <45%
SMYS?

No

No

Pipe is not susceptible
to NNpH SCC

14.
Is the segment within an

area with cathodic
protection (CP)

problems (does not
meet CP criteria; known

CP issues such as
interference)?

15.
Is the segment in an

area with high-resistivity
soils (>50,000 ohm-cm)
or an upland areac?

Yes

NNpH SCC Threat
intensity is moderate Yes

No
No

Pipe is likely not
susceptible to axial

NNpH SCC

17.
Is the segment within an
area with CP problems
(does not meet CP
criteria; known CP
issues such as
interference)?

18.
Is the segment in an

area with high-resistivity
soils (>50,000 ohm-cm)
or an upland areac?

YesNo No

No

Yes Yes

Figure A4. Near-Neutral-pH Axial Stress Corrosion Cracking Threat
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Appendix A, Threat Identification Decision Trees
Page 5 of 13

Circumferential NNpH SCC
Threat Identification Start

8.
Are external loads

affecting this segment,
or has there been

ground movement in
this location?

9.
Is the OD ≤10" and in
hilly terrain where pipe
bends may not have

been properly
fabricated (i.e.
“roped-in”)?No

10.
Is the segment in an

area with high-resistivity
soils (≥50,000 ohm-cm)
or an upland areac with

CP problems?

Yes

Circumferential NNpH
SCC is not a threat to

the pipe

No

Pipe is likely not
susceptible to

Circumferential
NNpH SCC

Circumferential
NNpH SCC Threat

intensity is moderate
Yes

No

Yes

a See Task 2A deliverable report from KAI project 0215-1706.
b A lowland area is defined as a location more likely to gather water.
c An upland area is defined as a location that is more likely to be well-drained.

7.
Is the segment in an

area with low-resistivity
soils (≤1,500 ohm-cm)
or a lowland areab AND
buried in clay soil?

1.
Is the pipe above

ground?

No

Circumferential NNpH
SCC is not a threat to

the pipe

5.
Are external loads

affecting this segment,
or has there been

ground movement in
this location?

6.
Is the outer diameter
(OD) ≤10" and in hilly
terrain where pipe
bends may not have

been properly
fabricated (i.e.,
“roped-in”)?No

Yes

Circumferential NNpH
SCC is not a threat to

the pipe

No

Circumferential
NNpH SCC Threat

intensity is moderate

Circumferential
NNpH SCC Threat
intensity is strong

Yes

No

Yes

3.
Is the segment (including girth
welds) coated with field-applied
tape wrap, shrink sleeves, wax
tape with shielding topcoat or
1970a and later unknown?

Yes

4.
Is the pipe segment (including
girth welds) coated with FBEor

two-part epoxy?

No

No

Circumferential NNpH
SCC is not a threat to

the pipe

Yes

Yes

Flow charts based on KAI Task 2A rev3:
September 7, 2017

Figure A5. Near-Neutral-pH Circumferential Stress Corrosion Cracking Threat
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Appendix A, Threat Identification Decision Trees
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Manufacturing (Seam)
Threat
Start

4.
Has the segment been

subjected to a post-
construction Subpart J

pressure test to a minimum
of 1.25x
MAOP?

9.
Has a pressure
excursion above

MAOP Subsystem
been documented?

No

No

10.
Is ratio of test
pressure to
excursion
pressure
≤1.19?

Perform
fatigue life

calculation per
TD-4811P-02

11.
Has estimated

fatigue life been
exhausted?

Review leak
history per
Figure B1

12.
Assessment
required per

B1?

Yes Yes Yes

Yes

Manufacturing
Seam Threat

Stable

No

No

No

No

13.
Has an incident or leaka

been determined to be
due to a manufacturing
condition with any other

type(s) of interactive
threat(s)?

Yes

No

a If the incident or leak involved the seam of low-
frequency ERW, lap-welded, hammer-welded or
furnace butt-welded pipe, then the mitigation plan
should include evaluating segments containing
similar pipe.

1.
Has fatigue life
been calculated
per TD-4811P-

02?

Yes

Yes

2.
Has estimated

fatigue life been
exhausted?

Yes

No

Manufacturing
Seam Threat

Unstable

3.
Has the segment been

subjected to a post-
construction Subpart J

pressure test to a
minimum of 1.1x

MAOP?

Yes

No

6.
Has the operating

pressure exceeded
the maximum

operating pressure
experienced during

the preceding 5
years?

7.
Has the MAOP
of the line been

increased?

8.
Have stresses

leading to cyclic
fatigue

increased?

No

No

No

Yes

Yes

Yes

xxx

5.
Has the pipe been

subjected to a post-
construction strength test
meeting requirements of

TD-4125P-08,
Attachment 1?

No

Yes

Manufacturing
Seam Threat

Unstable

Figure A6. Manufacturing Seam Threat Identification
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Appendix A, Threat Identification Decision Trees
Page 7 of 13

9.
Does the segment
operate at >50%

SMYS?

7.
Does the segment have

DSAW welds from
Bethlehem, Kaiser,

Republic, or unknown
manufacturer prior to

1958?

5.
Does the segment
have an unknown

seam type
manufactured prior

to 1961?

8.
Does the segment have

ERW welds from Kaiser or
Youngstown Sheet and

Tube, or unknown
manufacturer prior to

1961?

4.
Is the segment

installation date prior
to 1962?b

Manufacturing (pipe body)
Threat Identification Start

Mfg-Body Not Identified as a
Threat

Yes

Mfg-Body Identified as a
Threat (Unstable)

2.
Is there a history of
body-of-pipe failures
on the segment or a
similar segment?a

No

No

Yes

No

No

a Following the previous strength test. “Similar segments” means segment with same OD, WT, SMYS and seam type installed
on the same job number.

b 1962 for threat ID is based on 50 years prior to TIMP rule adoption adjusted by 10 years to account for pipe in inventory.
c Measured since the last integrity assessment.
d CP system adjustments causing reads more negative than -1200 mV, operating stress increases.

6.
Does the segment

have flash welds from
AO Smith or unknown
manufacturer prior to

1958?

No

Yes Yes Yes Yes

No

Yes

No

3.
Has an assessment

capable of detecting pipe
body defects been

performed and all injurious
defects repaired?

No

Yes

Mfg-Body Identified as a
Threat (Stable)

10.
Has CP off-potential

measured more
negative than
-1,200 mV?c

No

Yes

11.
Have operating

parametersd
changed since the
last assessment?

No

Yes

1.
Has the segment been

subjected to a post-
construction Subpart J

pressure test to a
minimum of 1.25x

MAOP?

Yes

No

12.
Has the pipe been

subjected to a post-
construction strength test
meeting requirements of

TD-4125P-08,
Attachment 1?

No

13.
Has the operating

pressure exceeded
the maximum

operating pressure
experienced during

the preceding 5
years?

14.
Has the MAOP
of the line been

increased?

15.
Have stresses

leading to cyclic
fatigue

increased?

No

No

Yes

No

Yes

Yes

Yes

Figure A7. Manufacturing Pipe Body Threat Identification
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Appendix A, Threat Identification Decision Trees
Page 8 of 13

8.
Known to have been
exposed to significant
ground movement or
susceptible to frost

damage?a

Construction Threat
Identification Start

Yes

a Defined as:
(i) A fault crossing and a seismic event (magnitude >6.0) coupled with ground faulting or
(ii) A seismic event with ground acceleration ≥0.5 g or
(iii) Levee crossings in the delta list from the enterprise risk management (ERM) study that

are susceptible to failure and with ground acceleration ≥0.2 g or
(iv) Known liquefaction area and a seismic event with ground acceleration ≥0.2 g or
(v) Known slope instability area and a seismic event with ground acceleration ≥0.2 g or
(vi) Known landslides or washouts that are activated by intense or long-duration rainfall

(monitored as part of RMI-04A) or
(vii) Supporting backfill is removed

b 1962 for threat ID is based on the effective date of GO 112 (7/1/1961), and on a higher
incidence of observed girth weld defects

c 2012 date based on historic welding procedure specification (WPS) study

Construction Defect
Identified as a Threat:

Threat is Stable

Construction Defects
Identified as a Threat:

Threat is Unstable

3.
Is the segment cast

iron or wrought
iron?

Yes

4.
Was the segment

installed prior to 1962b

or joined by means of
acetylene girth

welds?

5.
Is the segment

mechanically coupled
or joined by threaded

fittings?

6.
Does the line contain

taps installed while the
line was in service

and prior to
2012?c

7.
Does the segment

contain a miter bend
>3 deg, expansion joint,

wrinkle bend or
buckle?

No

No

No

No

Yes

Yes

Yes

Yes No

1.
Does the segment (or pipe
in same OD, WT, SMYS &

job #) have a history of girth
weld failures or known

defects?

Yes

No

2.
Has an assessment or

inspection of similar girth
welds exposed to similar

geohazards been performed
and all injurious defects

repaired?

No

Yes

No

Construction Defects Not
Identified as a Threat

Perform
external force
cyclic fatigue
evaluation per

Figure C1

9.
Remediation
required per

C1?

Yes
No

Figure A8. Construction Threat Identification
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Appendix A, Threat Identification Decision Trees
Page 9 of 13

Equipment Threat
Identification Start

Equipment is Identified
as a Threat

Figure A9. Equipment Threat
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Start Review of Third-Party
Damage Threat

Third-Party Damage
Identified as a Threat

Figure A10. Third-Party Damage Threat
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Appendix A, Threat Identification Decision Trees
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Incorrect Operations
Threat Identification Start

Incorrect Operations Is
Identified as a Threat

Figure A11. Incorrect Operations Threat
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A

Crossings Unstable Soil Seismic Area

Weather-Related and
Outside Force for
Unstable Soil Not

Identified as a Threat

Pipeline
in an area of

known or moderate to high
liquefaction susceptibility in

combination with ground
acceleration equal to or

greater than
0.2 g?

Yes

No

Weather-Related and
Outside Force Identified

as a Threat

Weather-Related and
Outside Force for Seismic
Area Not Identified as a

Threat

Pipeline
in an area where

ground acceleration
exceeds
0.2 g?

Weather-Related and
Outside Force Identified

as a Threat

No

Yes

Weather-Related and
Outside Forces Threat

Identification Start

Weather-Related and
Outside Force for

Crossings Not Identified
as a Threat

Pipeline crosses
a navigable
waterway?

No

Yes

Pipeline
crosses historic

or Holocene
earthquake

fault?

No

Weather-Related and
Outside Force Identified

as a Threat

Yes

Figure A12. Weather-Related and Outside Forces Threat, Part 1
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Appendix A, Threat Identification Decision Trees
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Pipeline
in an area of

moderate to high or
known landslide
susceptibility?

A

Yes

Landslide Erosion Frost Lightning and Arc
Strike damage

Heavy Rains/
Floods Subsidence

No

Weather-Related and
Outside Force for Erosion
Not Identified as a Threat

Pipeline
intersecting

levee crossings
susceptible to

erosion
failure?

No

Yes

Pipeline
in an area of

historical records
identifying that

erosion has
occurred?

No

Weather-Related and
Outside Force Identified

as a Threat

Yes

Weather-Related and
Outside Force for Frost

Not Identified as a Threat

Pipeline at or
above the depth of

frost line?

Weather-Related and
Outside Force Identified

as a Threat

No

Yes

Weather-Related and
Outside Force for

Lightning Not Identified as
a Threat

Pipeline
susceptible to

lightning strikes?

Weather-Related and
Outside Force Identified

as a Threat

No

Yes

Weather-Related and
Outside Force for Heavy

Rains or Floods Not
Identified as a Threat

Pipeline
susceptible to
heavy rains or

floods?

Weather-Related and
Outside Force Identified

as a Threat

No

Yes

Weather-Related and
Outside Force for

Subsidence Not Identified
as a Threat

Pipeline
susceptible to
subsidence?

Weather-Related and
Outside Force Identified

as a Threat

No

Yes

Weather-Related and
Outside Force for

Landslides Not Identified
as a Threat

Weather-Related and
Outside Force Identified

as a Threat

Figure A13. Weather-Related and Outside Forces Threat, Part 2
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Review of Leak History
Start

1.
Has an in-service

leak been identified
on the

segment?a

Yes

2.
Is there inspection

information that
indicates the presence

of an unstable
defect?b

No

Yes

No

3.
Did leak occur

prior to most recent
Subpart J pressure

test to at least
1.25x MAOP?

No

No

Assessment
Required

8.
Has SME determined
that the leak threatens

pipeline
integrity?

No

Yes

Monitor for
Changes

Perform root
cause analysis

and SME
review

Consider assessment of
segments with similar

pipec

a Only failures attributed to a manufacturing seam threat are considered. For
cases where the failure cause is unknown but failure source is known or vice
versa, the failure will be considered if the known cause is manufacturing-
related or the known source is along the longitudinal seam.

b Includes manufacturing defects discovered during hydrostatic pressure tests.
c “Similar pipe” is considered to have the same installation job number and same

pipe OD, WT, SMYS and seam type.

Conduct a leak
survey if one has

not been
conducted since

the leak

Figure B1. Review of Leak History
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Cyclic Fatigue
Evaluation

Start

1.
Has a leak or

event caused by
cyclic fatigue been

identified?

2.
Was the event

or leak unique to the
feature and/or

loading
condition?

Yes

Develop Remediation
Plan

Identify features
on the segment
that might be
sensitive to

cyclical stressa

Yes
No

Identify sources of
cyclic stress acting
on the segmentb

3.
Fatigue-sensitive

features AND
interacting cyclical

stresses are
identified

Yes

4.
Fatigue-sensitive

features are identified,
but interacting cyclical

stresses are not
identified

5.
Fatigue-sensitive

features are not identified,
but sources of cyclical

stress are identified acting
on gas facilities

No

Yes

Remediation Plan Not
Required; Monitor for

Changes

a Example of potential fatigue-sensitive features include injurious dents, mechanical damage, large areas of corrosion, wrinkle bends, miters,
buckles, free spans, cantilevered masses, structural discontinuities, low-frequency ERW pipe, DC-ERW pipe, flash-welded pipe, SAW pipe
manufactured before 1965, weldolets and sockolets.

b Examples of sources of cyclical stress could include structural vibration, temperature fluctuations, and wind or water currents.

Yes

No

No

6.
Has a remediation

plan been
implemented?

Yes

No

Monitor Effectiveness of
Remediation Plan

Further Evaluation of the
Effect of the Cyclical Stress

Is Necessary

No

Figure C1. External Force Cyclic Fatigue Threat
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SUMMARY

This utility procedure describes the process for conducting periodic evaluations as frequently
as needed to assure the integrity of each covered pipeline segment, per Code of Federal
Regulations (CFR) Title 49: Transportation, Part 192--Transportation of Natural and Other Gas
By Pipeline: Minimum Federal Safety Standards, Section (§) 192.937(b), “What is a continual
process of evaluation and assessment to maintain a pipeline's integrity?” Through this
process, Pacific Gas and Electric Company (PG&E or Company) identifies information for a
specific pipeline that may improve upon the selected preventive and mitigative (P&M)
measures, identify and designate integrity assessment methods, and establish re-assessment
intervals through periodic analytical review and integration of existing pipeline inspections and
integrity data. This procedure further details the process described in Utility Standard
TD-4810S, “Gas Transmission Integrity Management Program,” Section 10 and Section 12.

This procedure meets the requirements of 49 CFR, Part 192, Subpart O, “Gas Transmission
Pipeline Integrity Management,” including 49 CFR § 192.935, 49 CFR §192.937, and
applicable sections of ASME B31.8S-2004.

This procedure is applicable to all covered segments and may also be used as a basis for
selection of P&M measures on selected non-covered segments with similar characteristics and
threat susceptibility.

Level of Use: Informational Use

TARGET AUDIENCE

Transmission integrity management program (TIMP) personnel.

SAFETY

NA

BEFORE YOU START

See Utility Standard TD-4810S, “Gas Transmission Integrity Management Program,” for
required training.
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PROCEDURE STEPS

1 Introduction

Continual evaluation (CE) is used to evaluate the integrity of each covered and similar non-
covered segment based on data integration from both integrity assessments and pipeline
events and to identify appropriate P&M measures. Risk analysis information as gathered from
the entire pipeline is utilized to supplement this effort. The continual evaluation process is also
intended to identify systematic, operational, or environmental changes that may potentially
affect the magnitude of threats to the pipeline segment.

2 Roles and Responsibilities

Specific responsibilities for ensuring compliance with this procedure are described in
Utility Standard TD-4810S, section 3.
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3 Continual Evaluation Process

Continual Evaluation is a process that includes the following:

• Threat and risk assessment

• Post-assessment integrity review (PAIR)

• Post-event integrity review (PEIR)

The details of the annual threat and risk assessments are discussed in Utility Standard
TD-4810S, Sections 6 and 7.

Periodic evaluations are conducted as frequently as needed to assure the integrity of each
covered and similar non-covered segment. Specifically, evaluations are conducted after an
integrity assessment or event in order to assure that any changes to the pipeline integrity or
threats are promptly identified. The remainder of this document discusses the process that is
followed for these evaluations and is outlined in Appendix A, "Continual Evaluation Process
Overview."

4 Data Gathering

Periodic evaluations are conducted based on data integration of the entire pipeline relative to
the nine threat categories identified in ASME B31.8S-2004, paragraph 2.2. The review process
involves the collection of newly available information relating to the pipe segments, inclusive of
historical operation, potential for interactive threats, integrity findings, past and present
assessment results, data integration and risk assessment information, decisions about
remediation, and additional preventive and mitigative actions.

The data sources and elements, at a minimum, used in the data gathering process are
outlined in Appendix C, “Continual Evaluation Data Tables.” The data gathered is incorporated
into the PAIR or PEIR, both of which are described in more detail below.

4.1 Post-Assessment Integrity Review (PAIR)

Integrity assessments are performed on a periodic basis to assess the applicable threats
associated with the pipeline. Risk management personnel perform a PAIR following the
integrity assessment as part of continual evaluation, in order to identify any integrity related
concerns, potential changes to the threat levels currently assigned to the pipeline and new
information that can be incorporated into the next risk analysis. In addition, the PAIR process
determines if any additional preventive and mitigative measures are needed. Subject-matter
expert (SME) input may be considered to generate more detailed knowledge of the segment(s)
being considered.
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4.1 (continued)

The integrity assessments that require PAIRs as part of integrity management include the
following:

• Direct assessment (external corrosion direct assessment [ECDA], internal corrosion
direct assessment [ICDA], stress corrosion cracking direct assessment [SCCDA],
confirmatory direct assessment [CDA])

• In-line inspection (ILI)

• Strength test per Utility Procedure TD-4810P-23, “Strength Test as an Integrity
Assessment (Former RMP-23)”

• Direct examination per Utility Procedure TD-4810P-18, “Direct Examination Procedure
(Former RMP-18)”

• Low stress reassessment

4.2 Post-Event Integrity Review (PEIR)

An event is considered a leak or rupture, or an occurrence that can cause a potential leak or
rupture, due to a pipeline failure. Unexpected events can have an impact on public and
employee safety, operational reliability, and/or the environment and therefore need to be
evaluated to address any integrity concerns and prevent potential incidents. In addition, the
findings from event investigations and evaluations may provide important information about
risks and threats to the pipelines.

Risk management personnel promptly initiate the process of integrating all available data
related to the event by working with internal and external groups. This data is used to
determine if the event could potentially require a change in the threat level for the affected
pipeline segments. Events that are evaluated through continual evaluation may include, but
are not limited to:

• Recently reported leaks or ruptures due to pipeline failures (includes both in-service
and hydrostatic test failures)

• Recently reported third-party damage discovered on the pipeline

• Recent geological hazard events (earthquakes, landslides, heavy rainfall, etc.) that
may impact the pipeline (see Utility Procedure TD-4810P-16, “Threat Identification,” for
guidance)

• Over-pressurization events (see Utility Procedure TD-4810P-16 for guidance)

• Other adverse pipeline conditions (items cut out for direct cause evaluation [DCE]
and/or root cause analysis [RCA] investigation due to conditions which do not fall into
any of the above categories)
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4.2 (continued)

NOTE

Evaluations for over-pressurization events are documented as Engineering Critical
Analyses (ECA), addressing only the manufacturing seam threat for the steel
pipelines associated with the event. These documents are used as additional
references when performing the Post-Event Integrity Review.

A PEIR is performed on any of the above triggers only if the event has not already been
incorporated into previous year’s threat and risk assessments. In addition, the PEIR process
determines if any additional preventive and mitigative measures are needed.

4.3 Equipment Leaks

Equipment leaks do not warrant the same level of follow-up as leaks on pipelines and pipeline
components. Consequently, no P&M measures are driven by a single equipment leak. This is
because equipment leaks are assumed to be isolated incidents unless a trend of failures is
established. Therefore, equipment leaks do not require PEIRs but are tracked and evaluated
per Utility Procedure TD-4810P-29, “Gas Transmission Performance Metrics and
Effectiveness.” These leaks are also incorporated into the annual risk algorithms. Any
preventative and mitigative items for equipment, developed through TIMP, are driven by
trending or risk scores. Consequently, non-hazardous leaks repaired through tightening,
lubrication, or adjustment (TLA), including Grade 1, do not require PEIRs, as they only occur
on equipment components.

4.4 Direct Cause Evaluation (DCE) and Root Cause Analysis (RCA) Review

A DCE and/or RCA investigation may be performed on any defect discovered through an
integrity assessment or by one of the event triggers listed in Step 4.2 above. A PEIR is written
for any item that is cut out and on which a DCE and/or RCA is performed due to integrity
concerns. The report generated from these investigations is used as a data source for the
PEIR and may be used in any associated PAIR. The information generated from the DCE or
RCA is incorporated into the next risk assessment.

5 Data Integration

Data identified through an integrity assessment or following an event are integrated to ensure
that all applicable threats are identified in accordance with Utility Procedure TD-4810P-16 and
the appropriate preventive and mitigative measures are applied as necessary. Data integration
follows the process outlined in Utility Standard TD-4810S, Section 7. Appendix B, “Continual
Evaluation Process Detail,” also shows the steps for incorporating data.
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5.1 Risk Management Review

After the data for continual evaluation has been collected, a summarization of the data will be
documented as described in Section 7, “Documentation,” of this procedure. Once the
summarized report is complete, risk management personnel review and record any new
information that could potentially change any of the threat levels or the total risk score for the
identified pipeline segment(s). This record of potential changes is captured in a database of
continual evaluation threat comments and is incorporated into the next risk assessment.

5.2 Confirmation of Assessment Plan

Following the integration and review of new data, risk management personnel review the
assessment interval based on initial calculations and confirm that it remains valid. In keeping
with regulatory requirements, assessment intervals are confirmed according to
Utility Standard TD-4810S, Section 10. The most recent Risk Management Assessment Plan
is considered when selecting the assessment method. Newly identified threats are evaluated
using Utility Standard TD-4810S, Table 4, as well as ASME B31.8S-2004, Section 6, to
determine the appropriate assessment method. The most current risk assessment results are
reviewed to make this determination.

Examples of situations that might warrant a revision to the assessment interval include:

• Pipeline incidents (as defined in 49 CFR § 191.3, “Definitions,”) due to time-dependent
threats

• Identification of a corrosion defect that is more severe than what was considered when
determining the reassessment interval

• Evidence of a corrosion rate that is higher than what was used to calculate the initial
reassessment interval

• An over-pressurization event

6 Preventive and Mitigative Measures (P&M)

Further analysis of the newly collected pipeline integrity and risk assessment findings that may
affect the magnitude of the threats impacting the pipelines is performed to identify and assign
additional or alternative P&M as necessary. At a minimum, the P&M measures must be in
accordance with ASME B31.8S-2004, Table 4 and 49 CFR § 192.935, as well as the
measures outlined in Utility Standard TD-4810S, Section 12.
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6.1 P&M Sources

Additional preventive and mitigative measures are identified during the post-assessment or
post-event review as part of continual evaluation. Information considered for the identification
of additional P&M can include associated threats, risk analysis results, integrity assessment
results, operational changes, and SME recommendations from areas such as operations,
maintenance, engineering, and corrosion control. Risk management personnel may consider
P&M items that address any concerns associated with the PAIR or PEIR. Other sources for
P&M items include, but are not limited to, DCE or RCA reports and additional data sources
used for the creation of the PAIR or PEIR. Mitigation or remediation items developed during
integrity assessments are managed by the respective assessment teams.

The effectiveness of the P&M measure(s) are determined during the annual risk assessment
process for any items which affect the risk score. This process entails adjustments (i.e.,
additions, deletions, and weighting changes) of risk factors influenced by potential P&M items.

Although a list of possible P&M measures is identified, determination of the P&M to be
implemented requires a detailed analysis by various groups within the Company to avoid
significant impacts on the operational reliability of the gas system.

Where the high-consequence area (HCA) being considered includes a facility (compressor
station, metering station, or other equipment), P&M measures are also considered for the
pipelines and associated fabrications throughout the facility.

6.2 Identification of Similar Segments

Identification of similar segments is also performed to determine those covered and non-
covered pipeline segments that may exhibit similar characteristics as those found on an
assessed segment and if additional P&M needs to be applied on these segments as well. The
criteria used to identify similar segments are outlined in the appendices to Utility Procedure
TD-4810P-16 for all applicable threats.

7 Documentation

Risk and threat assessment results are documented in accordance with their respective utility
procedures.

The data gathered following an integrity assessment are documented on the Data Gathering
Worksheet. The data gathered following an event come from various sources and may also be
documented on the Data Gathering Worksheet; however, this form may not always be
applicable. In addition, evaluation results following an integrity assessment or event (threat
and risk changes, P&M, assessment intervals, and assessment methods) are documented on
Form TD-4810P-17-F02, “Continual Evaluation Report.”

Transmission integrity management personnel maintain an electronic copy of the approved
continual evaluation reports to be shared with appropriate groups across the company.
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7.1 Scheduling

Documentation of the continual evaluation results is performed within 180 days after Risk
Management has received and accepted all relevant documents. For PAIRs, this timeframe
begins after all documents and forms within the completed integrity assessment report have
been accepted as complete. For PEIRs, this timeframe begins after all necessary data sets
are complete. The applicable data sets are included in Table C-1, “Notification Sources and
Minimum Data Requirements for Integrity Assessments,” along with the minimum data
requirements. Furthermore, where additional P&M measures have been identified, these
measures are to be assigned within the same time frame.

For a new PAIR or PEIR to be officially complete, the document is signed by a reviewer and
approver. The reviewer and approver are assigned appropriately. Once signed, the document
is uploaded to the appropriate location to be shared with relevant parties.

7.2 Database

P&M measures identified through this process are added to the P&M database to be tracked.
P&M is assigned to each responsible work group by risk management personnel through the
appropriate PG&E work management system, where the completion status of the work
assignments are monitored and updated by the individuals responsible for performing the
work, in order to ensure the measures have been implemented in a timely fashion.

7.3 Time Frame Extensions

If the continual evaluation results, including the identification of P&M, cannot be completed by
the timeframe set out in Step 7.1, then risk management personnel document this extension
through the management of change process and provide justification that the integrity of the
pipeline under review is not compromised.

8 Communication

Risk management personnel are responsible for communicating the findings from this process
to the appropriate parties as necessary to ensure timely transfer of knowledge regarding
pipeline integrity and operational related changes that may impact the pipeline system.

The continual evaluation results from the post-assessment or post-event integrity review are
recorded on their respective reports and potential changes to the currently identified threats or
risk results are reviewed by risk management personnel in order to incorporate the changes
into the next available risk analysis and threat identification.

Where changes to existing P&M or alternative P&M measures have been identified, the parties
responsible for implementing the measures are notified through PG&E’s work management
system. If applicable, risk management personnel work with the appropriate personnel within
the Company (engineering, mapping, operations, maintenance, construction, etc.) to assist in
meeting the work priorities. Items requiring immediate action and/or safety-related concerns
are prioritized as such within the work management system in order for the work to be
completed expeditiously.
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8 (continued)

Changes to the reassessment interval or method as discovered through the post-assessment
or post-event integrity review are documented within their respective reports. Due to the
potential impact on other integrity management personnel, these deviations are communicated
out as needed and a summary of the dates is included in the annual assessment plan.

9 Records

9.1 Retain records per the Record Retention Schedule.

END of Instructions

DEFINITIONS

NA

IMPLEMENTATION RESPONSIBILITIES

Implementation will be communicated to personnel by TIMP leadership.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR), Title 49, “Transportation,” Part 192--Transportation of
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O, “Gas
Transmission Pipeline Integrity Management”

REFERENCE DOCUMENTS

Developmental References:

ASME B31.8S-2004 (Revision of ASME B31.8S-2001), "Managing System Integrity of Gas
Pipelines," ASME Code for Pressure Piping, B31 Supplement to ASME B31.8, The American
Society of Mechanical Engineers (ASME).

ANSI/NACE SP0502-2008 (formerly RP0502), Standard Practice, "Pipeline External Corrosion
Direct Assessment Methodology," NACE International 2008.

Supplemental References:

Utility Procedure TD-4810P-01, “Risk Management”

Utility Procedure TD-4810P-02, “Time-Dependent Threat Algorithm (Former RMP-02)”

Utility Procedure TD-4810P-03, “Third Party Damage Threat Algorithm (Former RMP-03)”
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Reference Documents (continued)

Utility Procedure TD-4810P-04, “Weather-Related and Outside Forces Threat Algorithm
(Former RMP-04)”

Utility Procedure TD-4810P-05, “Manufacturing and Construction Threat Algorithm (Former
RMP-05)”

Utility Procedure TD-4810P-16, “Threat Identification”

Utility Procedure TD-4810P-19, “Incorrect Operations and Equipment Failure Threat Algorithm
(Former RMP-19)”

APPENDICES

Appendix A, “Continual Evaluation Process Overview”

Appendix B, “Continual Evaluation Process Detail”

Appendix C, “Continual Evaluation Data Tables”

ATTACHMENTS

Form TD-4810P-17-F02, “Continual Evaluation Report”

DOCUMENT RECISION

Form TD-4810P-17-F01, “Data Gathering Worksheet”

DOCUMENT APPROVER

Sumeet Singh, Vice President, Gas Asset and Risk Management

DOCUMENT OWNER

Patrick Espiritu, Gas Engineer, Gas Standards and Procedures

DOCUMENT CONTACT

CK Umachi, Gas Integrity Management Engineer, Transmission Integrity Management
Program Risk Management
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REVISION NOTES

Where? What Changed?

Step 4.1 Low Stress Reassessments are now considered

Steps 4.2 and 4.3 Clarified when PAIRs and PEIRs are required

Step 5.1 Added new process for compiling relevant PAIR/PEIR findings through
the new Threat Comments Database

Section 6 Clarified Preventive and Mitigative Measure (P&M) sources; clarified
the process for determining P&M effectiveness

Section 7 Clarified timetable for Post-Assessment Integrity Review (PAIR) and
Post-Event Integrity Review (PEIR) completion

Appendix B Updated to reflect current appendices

Former Appendix C Removed and incorporated into Appendix B

Former Appendix D Removed and incorporated into text

Former Appendix E Re-sequenced as Appendix C, due to removal of former appendices C
and D

Former Appendices F-G Removed from this procedure
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Appendix C, Continual Evaluation Data Tables
Page 1 of 2

Table C-1. Notification Sources and Minimum Data Requirements for Integrity Assessments

Assessment Assessment Notification
Sources

Minimum Data Requirements

Direct Assessment (DA)1 • Email
• DA Program Tracker

• Pre-assessment (DA Reports A-F2)
• Direct examinations (Report H3)
• Post-assessment (Reports I-L)
• Non-destructive examination (NDE) reports

(if applicable)
• Pipeline Features List (PFL)

In-Line Inspection (ILI)
Assessment

• Email
• ILI Documentation Tracker

• Pre-assessment (Forms A-C4)
• Direct examinations (Forms F-I5)
• Direct cause examination (Form K6)
• Pipeline Features List (PFL)

Strength Tests as an
Integrity Assessment

• EDRS • Strength test for integrity management
assessment report

• Direct examinations (Form H3)
• Pipeline Features List (PFL)

Direct Examination • Email
• DA Program Tracker

• Direct examinations (Form H3)
• Pipeline Features List (PFL)

Low Stress
Reassessment (LSR)

• Email
• DA Program Tracker

• LSR project report
• Direct examinations
• Pipeline Features List (PFL)

1. Confirmatory direct assessment (CDA), external corrosion direct assessment (ECDA), internal corrosion direct assessment
(ICDA), stress corrosion cracking direct assessment (SCCDA)
2. ICDA Form A, “Data Collection;” ICDA Form B, “ICDA Pre-Assessment Meeting;” ICDA Form C, “Feasibility Assessment
Report;”
3. Form TD-4810P-18-F01, “Form H – Direct Examination Data Sheet”
4. Form TD-4810P-11-F01, “Form A - Data Element Check Sheet;” Form TD-4810P-11-F02, “Form B - Sufficient Data
Analysis Form;” Form TD-4810P-11-F03, “Form C - Feasibility Analysis Form”
5. Form TD-4810P-11-F06, “Form F - Immediate Anomalies Analysis;” Form TD-4810P-11-F07, “Form G - Anomaly
Prioritization and Direct Examination Form ;” Form TD-4810P-11-F08, “Form I – Field Examination RSTRENG Summary”
6. Form TD-4810P-11-F09, “Form K – ILI Root Cause Analysis Report”
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Appendix C, Continual Evaluation Data Tables
Page 2 of 2

Table C-2. Notification Sources and Minimum Data Requirements for CE Events

Event Event Notification Sources Minimum Data Requirements
Third-Party
Damage

• Corrective Action Program (CAP)
• Epage
• Cut Out for Cause Tracking Sheet

• Form TD-5100P-01-F01, “Leak Repair,
Inspection Gas Quarterly Incident Report
(A-Form)” (if available)

• Direct cause evaluation (DCE) and/or root
cause analysis (RCA) (if planned)

Leaks or Ruptures • Monthly Leak Tracking Spreadsheet
• Cut Out for Cause Tracking Sheet
• Corrective Action Program (CAP)
• Epage

• Form TD-5100P-01-F01
• DCE and/or RCA (if planned)

Strength Test
Failures

• Cut Out for Cause Tracking Sheet
• Corrective Action Program (CAP)
• Epage

• Form TD-4137P-01-F01, “Pressure Test
Failure Report” (if available)

• DCE and/or RCA (if planned)

Overpressure
Events

• MAOP Excursion Tracking Sheet
• Corrective Action Program (CAP)
• Epage

• GCSS OP Event Report1

• Engineering Critical Analysis

Geohazard Events • WROF engineer
• Corrective Action Program (CAP)
• Epage

• Applicable reports or datasets

Inspection Finds • Cut Out for Cause Tracking Sheet • DCE and/or RCA (if planned)
1. Gas Control Strategy and Support Over Pressure Event Report
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Choose an item. for [insert project name]
Preparer:
Date:

PURPOSE OF REPORT
This report is intended to provide an accounting of transmission integrity management Choose an item. continual evaluation,
performed per Utility Procedure TD-4810P-17, “Continual Evaluation,” Section 4.

DESCRIPTION 
Describe the Choose an item. that is referenced in this report. Include pipelines and MP ranges that are affected by the 
Choose an item..

SUMMARY OF RESULTS
Describe the results of the analysis and if there are any potential changes in threat level. Also, assign the reassessment 
interval and method.

REFERENCES RECOMMENDED REASSESSMENT INTERVAL (YEARS)

Remaining life calculation (NACE 
SP0502-2008 or 49 CFR § 192.9391)

[minimum reassessment interval value from all Form Ks] years

ASME B31.8S-2004 10 years (operating stress < 50% SMYS)

49 CFR § 192.939 10 years2 (operating stress > 50% SMYS)
15 years2

20 years3 (operating stress < 30% SMYS)

1. Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of Natural and Other Gas by Pipeline: 
Minimum Federal Safety Standards, Subpart O—Gas Transmission Pipeline Integrity Management, Section (§) 192.939, “What are the 
required reassessment intervals?”
2. A confirmatory direct assessment (CDA) must be conducted by year 7 and year 14.
3. A low stress reassessment or CDA must be conducted by year 7 and year 14

The maximum reassessment interval is limited to years per . Therefore, PG&E should reassess the segments of 
by      using .
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DISCUSSION
Choose an item. Threat Review and Data Integration
Threat Potential Change in 

Threat Level?1 (Yes/No)
Results/Comments

External Corrosion [SELECT] [See work instructions]

Internal Corrosion [SELECT] [See work instructions]

Stress Corrosion Cracking [SELECT] [See work instructions]

Manufacturing Seam [SELECT] [See work instructions]

Manufacturing Body [SELECT] [See work instructions]

Construction [SELECT] [See work instructions]

Equipment [SELECT] [See work instructions]

Third Party Damage [SELECT] [See work instructions]

Incorrect Operations [SELECT] [See work instructions]

Weather Related and 
Outside Forces

[SELECT] [See work instructions]

Hydrocarbon Softening 
(Plastic Only)

[SELECT] [See work instructions]

Slow Crack Growth (Plastic 
Only)

[SELECT] [See work instructions]

1. Threat level changes are a result of the analysis compared to the most current Risk and Threat Assessment.

PREVENTIVE AND MITIGATIVE MEASURES
Are additional P&M measures assigned? [SELECT]
If yes, Identify additional P&M measures:

Item # Line Mile Point Range P&M Measure Potential Risk Score 
Reduction? (Yes/No)

REFERENCES
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PG&E Internal ©2017 Pacific Gas and Electric Company.  All rights reserved. Page 1 of 29

SUMMARY

This procedure provides guidance on response requirements for Pacific Gas and Electric 
(PG&E or Company) crack detection in-line inspection (ILI), and may be used to evaluate 
cracks found via direct examination or other technologies. Its use is restricted to 
axially-oriented planar flaws under internal pressure loading.

Level of Use:  Informational Use

TARGET AUDIENCE

Transmission integrity management in-line inspection personnel.

SAFETY

NA

BEFORE YOU START

Complete all training required according to Utility Standard TD-4810S, “Gas Transmission 
Integrity Management Program.”

Qualifications:

 Personnel using this procedure for the first time need to work with trained, experienced
personnel.

 Personnel are responsible for performing only the tasks for which they are trained,
knowledgeable, and qualified.

 Personnel must notify their supervisor of any additional training, equipment, or
resources needed to perform their assigned tasks.
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TABLE OF CONTENTS

SUBSECTION TITLE PAGE
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2 Process Overview................................................................................................3
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4 Determine Critical Flaw Curves ...........................................................................9

5 Run Inspection Tool...........................................................................................13

6 Evaluate (Preliminary) ILI Report.......................................................................14

7 Determine Required Excavations ......................................................................16

8 Conduct Integrity Digs .......................................................................................17

9 Validate the Inspection ......................................................................................18

10 Accept Final Inspection Report..........................................................................21

11 Account for Potential Effects of Crack Growth...................................................24

12 Records .............................................................................................................25

PROCEDURE STEPS

1 General

1.1 This procedure provides guidance on how to establish response requirements for a crack 
detection in-line inspection (ILI). It provides instructions on creating critical flaw curves for 
assessing the severity of axially aligned planar indications reported by the inspection. It 
defines which reported anomalies require excavation and examination. It gives instructions on 
performing field examinations and guidance on validating a crack detection ILI report. Finally, it 
provides direction on accounting for crack growth.

1.2 This procedure is applicable to onshore buried natural gas pipeline segments where the 
dominant loading is internal pressure. It should be used in conjunction with Utility Procedure 
TD-4810P-11, "In-Line Inspections." 

1.3 If a pipeline experiences an in-service leak or rupture that is attributed to stress corrosion 
cracking (SCC) or a long seam weld defect, additional requirements may apply. See Utility 
Standard TD-4810S, “Gas Transmission Integrity Management Program.”
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1.4 Roles and responsibilities

1. Integrity management engineering manager (IMEM) has overall responsibility for 
assuring that this procedure is implemented effectively, and performs approvals as 
indicated within the procedure. 

2. ILI engineering supervisor (ILIS) is responsible for ensuring that all activities related to 
establishing acceptance criteria for crack detection in-line inspections are conducted in 
compliance with this procedure. 

3. ILI engineer is responsible for ensuring that all aspects of the assigned ILI projects are 
conducted in full compliance with Utility Procedure TD-4810P-11. 

4. ILI principal engineer is responsible for providing technical guidance to the ILI 
engineering team when implementing this procedure, and for providing training on its 
use. This engineer may also approve use of alternative crack modeling applications 
and confirm input assumptions for such.

5. Direct examination personnel are responsible for performing direct examination in 
accordance with this procedure and all other PG&E gas policies and procedures 
regarding the direct examination of gas transmission pipelines.

6. Subject matter experts (SMEs) are responsible for providing expertise in a specific 
area of operation or engineering. Expertise in the following areas may be required as 
part of an inspection conducted under this procedure: ILI crack-detection technologies, 
fracture mechanics, stress corrosion cracking, and long-seam integrity.

2 Process Overview

2.1 Developing acceptance criteria for a crack-detection ILI is a multi-step process (see Figure 1 
on Page 4): 

1. Collect data.

2. Determine critical flaw curves.

3. Run inspection tool.

4. Evaluate (preliminary) ILI vendor report.

5. Determine required excavations.

6. Conduct integrity digs.

7. Validate the inspection.

8. Accept final inspection report.

9. Account for the potential effects of crack growth.
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Figure 1.  Developing Acceptance Criteria Flow Chart

2.2 A brief overview of each step follows immediately, after which each step is described in detail.

1. Collect data. 

 Several types of information are needed for the analysis required in this 
procedure, such as pipe diameter, wall thickness, grade, and fracture 
toughness, maximum allowable operating pressure (MAOP) and historical 
operating pressures at which the analyses are to be conducted. Guidance on 
data to be collected is provided later in this document. 

 Where required data, such as fracture toughness, is missing, conservative 
assumptions are used. 

2. Determine critical flaw curves. 

 Critical flaw curves define the maximum depth and length of flaws that can be 
tolerated at a given pressure. They are calculated based on the data collected 
above, using one or more crack modeling equations. 
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2.2 (continued)

3. Perform crack detection ILI run.

 The in-line inspection tool is run and necessary checks are made before, 
during, and after the run. 

4. Evaluate (preliminary) ILI vendor report.

 When an ILI report is received, basic checks are conducted to identify potential 
problems that could make the inspection results unreliable. In addition, the 
severity of reported anomalies is assigned and discovery dates established for 
significant anomalies based on applying critical curves to inspection data.

5. Determine required excavations.

 Depending on the severity of the reported anomalies, immediate and/or 
scheduled excavations may be necessary. Timing requirements depend on the 
expected severity of the associated anomalies.

6. Conduct integrity digs.

 Field examinations are used to determine maximum depth and length of crack-
like and crack-field anomalies. They also determine whether a repair or removal 
is necessary based on the severity of confirmed cracks.

7. Validate the inspection.

 The inspection results are to be validated (confirmed) to provide confidence in 
the crack detection inspection. Additional validation digs may be necessary.

8. Accept final inspection report.

 The final report is accepted based on results of the validation. Anomaly 
response dates are established for anomalies that may threaten the integrity of 
the pipeline.

9. Account for the potential effects of crack growth.

 When fatigue is a threat, the effects of crack growth must be accounted for. 
Fatigue life evaluation of gas transmission pipelines is covered under Utility 
Procedure TD-4811P-02, "Fatigue Evaluation of Gas Transmission Pipeline."

AppI-5



Utility Procedure: TD-4810P-25
Publication Date: 08/16/2017     Effective Date: 09/16/2017   Rev: 0

In-Line Inspection Crack Acceptance

PG&E Internal ©2017 Pacific Gas and Electric Company.  All rights reserved. Page 6 of 29

3 Collect Data

3.1 Purpose

The data collection step involves identifying combinations of pipe diameter, wall thickness, 
grade, and fracture toughness, as well as the pressures for which crack criticality curves is 
determined.

3.2 Steps

1. The ILI engineer compiles pipeline system data to identify line pipe geometries and 
properties. Diameter, wall thickness, grade, and longitudinal seam weld type should be 
readily available. Vintage (year of manufacture) and pipe manufacturer may also be 
available.

2. If wall thickness and grade are not available, conservative minimum values should be 
assumed as documented in PG&E’s Pipeline Features Lists for all gas transmission 
pipeline facilities. Where multiple combinations of wall thickness and grade are used, 
all combinations should be identified for analysis. Alternatively, one (minimum) wall 
thickness may be used to establish acceptance criteria for pipe of the same diameter, 
grade and fracture toughness with wall thicknesses equal to or above the wall 
thickness used in the calculations.

3. Specified minimum yield strength (SMYS) and tensile strength (SMTS) should be used 
to provide conservative estimates of critical flaw sizes. If sufficient actual material 
property data are available and indicate higher yield and tensile strengths, they may be 
used with the concurrence of the ILI manager (ILIM) or ILI principal (ILIP). Acceptance 
criteria for one grade and fracture toughness may be conservatively used for higher 
strength, higher fracture toughness materials of the same or greater wall thickness.

4. API (American Petroleum Institute) Specification 5L, “Specification for Line Pipe”, should 
be consulted to determine minimum specified yield and tensile values for the grade of 
pipe used. If grade is not available, a conservative (minimum) grade is assumed.

5. Fracture toughness properties may not be known. Fracture toughness (often taken as 
the Charpy V-notch, or CVN, energy) is a function of temperature, as shown in 
Figure 2 on Page 7. As temperature increases, the CVN energy increases to a limiting 
value termed the upper shelf energy. At this point, the fracture is fully ductile. With 
decreasing temperatures, the fracture becomes increasingly brittle, again reaching a 
limiting value, termed the lower shelf energy. Here, the fracture is fully brittle.
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3.2 (continued)

Figure 2.  Charpy Transition Curve

6. Surface flaws under quasi-static loading generally initiate (begin to fracture) in a ductile 
fashion. When this is the case, the upper shelf CVN energy is used to determine critical 
flaw sizes. The United States Department of Transportation Pipeline and Hazardous 
Materials Safety Administration (PHMSA) has expressed concern, however, about 
welds in which a crack might initiate in a brittle manner under, for example, dynamic 
loading. Depending on the vintage and material properties of a line, it may be 
necessary to calculate critical flaw sizes for brittle initiation. Brittle behavior at the seam 
weld is an evolving area - there are no clear guidelines to when an early generation 
seam weld is likely to be brittle. Appropriate SMEs should be consulted for advice 
when dealing with early generation pipe (e.g., pre-1970s vintage electric resistance 
welded [ERW] or electric flash welded [EFW] pipe).

7. For fracture toughness, use either mill test records or minimum values from PG&E line 
pipe specifications or from the API specification under which the line pipe was 
manufactured for both the base metal and the longitudinal seam (if available). If 
fracture toughness in the form of CVN impact energies is not available, a reasonable 
lower bound fracture toughness may be estimated in consultation with an appropriate 
SME and subsequent approval from the ILIM or ILIP. Alternatively, the fracture 
toughness of seam welds may be assumed as in Table 1 on Page 8. When CVN data 
is available, use a temperature that is representative of service conditions, normally 
considered to be 55°F for most of the service territory
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3.2 (continued)

Table 1.  Seam Weld Fracture Toughness Assumptions

Condition Sub-condition Assumption1 Source

Base metal, regardless of 
seam type (including 
seamless)

NA 15 ft-lbs2 Conservative value provided by DNV 
as part of contract for development 
of this utility procedure in 2015 and 
based on DNV extensive testing of 
North American line pipe.

Longitudinal seams that are:
 DSAW
 HF-ERW3 
 Spiral-welded DSAW 

NA 15 ft-lbs Conservative value provided by DNV 
as part of contract for development 
of this utility procedure in 2015 and 
based on DNV extensive testing of 
North American line pipe.

Insufficient evidence 
that brittle weld 
behavior is unlikely

1 ft-lbLongitudinal seams that are:
 Low-frequency or direct 

current (DC) ERW
 Flash-welded
 Furnace butt-welded
 Lap-welded
 SSAW

Sufficient evidence 
that brittle weld 
behavior is unlikely 

4.4 ft-lbs Recent industry reports suggest 4.4 
ft lbs, unless dealing with brittle 
welds or selective seam corrosion.

1. All CVN values are converted to full size equivalent.
2. Foot-pounds.
3. High-frequency ERW

8. The system maximum allowable operating pressure (MAOP) should be used for 
calculating critical flaw sizes. 

9. When fatigue or environmental crack is a threat or has not been ruled out, the ILI 
engineer collects historical pressure data to characterize and account for crack growth, 
as discussed in more detail in Utility Procedure TD-4811P-02. Historical (SCADA, 
supervisory control and data acquisition) data should represent (at a minimum) 12 
months of typical operation at intervals no longer than one hour between readings for 
gas lines. 

10. Finally, the ILI engineer should obtain a copy of the ILI vendor performance 
specification. The ILI vendor performance specification provides the tolerances and 
accuracies that are expected to be met during the crack detection ILI. 
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4 Determine Critical Flaw Curves

4.1 Purpose

The purpose of this step is to generate critical flaw curves for the base metal and longitudinal 
seam weld for each of the combinations of pipe diameter, wall thickness, grade, and fracture 
toughness identified in the preceding step.

4.2 Background 

The criticality of a crack is a function of the depth, length, and profile of the feature. The 
criticality of a crack-field feature is similar, with crack spacing (interaction) also being 
considered.

In general, there are two failure limit states used to evaluate crack severity: 

1. Failure by yielding

2. Failure by fracture 

Failure by yielding is termed flow-stress-dependent failure, while failure by fracture is termed 
toughness-dependent failure. ASME (American Society of Mechanical Engineers) B31G and 
RSTRENG evaluate failure by yielding. The log-secant method evaluates failure by fracture. 
Some analysis methods, such as KAPA (Kiefner and Associates Pipe Assessment), API 
Recommended Procedure (RP) 579-1/ASME FFS-1, “Fitness-for-Service,” and CorLASTM, 
evaluate both failure modes.
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4.3 Steps

1. The ILI engineer generates critical flaw curves for the base metal and longitudinal 
seam weld for each combination of pipe diameter, wall thickness, grade, and 
toughness. A number of fracture-mechanics analysis methodologies can be used to 
calculate the failure stress of a crack as a function of crack dimensions, pipe 
dimensions, and pipe material properties. Four common approaches are: 

 The Battelle method (also known as the log-secant method and the NG-18 axial 
part-through-wall model) developed in the 1960s. This methodology is 
considered appropriate for lower strength materials (e.g., SMYS up to 60 ksi, 
[kilo-pounds per square inch]) but is sometimes overly conservative for low-
toughness materials (e.g., under 15 ft-lbs).

 Modifications to the Battelle model developed by Kiefner in the 2000s 
(incorporated into KAPA and Mod-Ln-Sec.xlsm spreadsheets). This method is 
meant to address weaknesses in the Battelle method, but its use is not 
universally accepted; nonetheless, it is widely used.

 API RP 579-1/ASME FFS-1. This is a general purpose methodology that can be 
applied to a wide variety of loading cases; its conservatism with respect to 
pipeline flaws is variable. 

 CorLASTM, a computer software package developed by DNV GL. This 
methodology is one of the more widely accepted analysis method for flaws in 
modern and vintage pipe materials.

2. For cracks, failure by yielding and failure by fracture should both be considered.

3. Critical flaw curves can be generated using either CorLASTM or the modified log-secant 
method. Alternative methods can be used with the approval of the ILIM or ILIP. The ILI 
engineer should determine the family of theoretical flaws that may survive as the following 
pressure levels: 1.1 MAOP, 1.39 MAOP, and 110% SMYS. For the modified log-secant 
method, calculations should be performed at depths from 10% to 90% of wall thickness, in 
intervals of 10%. Table 2, below, summarizes the variables and data to be used.

Table 2.  Variables and Data Inputs Used in Creating Critical Flaw Curves
Variable Data Inputs

Outside Diameter (OD), inches Company record
Wall Thickness (WT), inches Company record

SMYS, psi Company record
Young’s Modulus of Elasticity (E), psi Constant for steel given as 30 x 106 psi

Toughness See Section 3
Flaw shape Semi-elliptical

Surface Location OD or inside diameter (ID), as specified in the ILI report
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4.3 (continued)

Examples of critical flaw curves in the two formats are shown in Figure 3, below, and 
Figure 4 on Page 12. Figure 3, which was generated using CorLASTM, shows failure 
pressure as a function of the depth and length. Figure 4, generated using the 
Mod-Ln-Sec.xlsm spreadsheet, shows critical flaw depth as a function of length and 
failure pressure.

Figure 3.  Critical Flaw Curves (CorLASTM)
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4.3 (continued)

Figure 4.  Critical Flaw Curves (Mod-Ln-Sec.xlsm)
 

The leak-rupture boundary at the MAOP should be superimposed on the critical flaw 
curves. The critical flaw length can be determined using the Through-Wall Crack 
Equation:

where  
1
𝑀𝑇

=  
𝜎𝑓𝑙𝑜𝑤
𝜎ℎ𝑜𝑜𝑝

𝑀𝑇 =  1 + 0.6275𝐿
2

𝐷𝑡 ‒ 0.003375𝐿
4

𝐷2𝑡2

Equation 1.  Through-Wall Crack Equation
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4.3 (continued)

Solving for the leak/rupture length gives:

𝐿 =
𝐷𝑡

0.6275 ‒ 0.62752 ‒ 4 ∗ 0.003375 ∗ [(𝜎𝑓𝑙𝑜𝑤𝜎ℎ𝑜𝑜𝑝)2 ‒ 1 ]
2 ∗ 0.003375

Equation 2.  Solving for Leak/Rupture Length

Later in this procedure, the critical flaw curves are used to identify which anomalies 
reported by an ILI are to be excavated. Acceptance limits are based on ASME B31.8S-
2013, Appendix A-3 and Code of Federal Regulations (CFR) Title 49, Transportation, 
Part 192—Transportation of Natural and Other Gas by Pipeline: Minimum Federal 
Safety Standards, Subpart O – Gas Transmission Pipeline Integrity Management, 
Section (§) 192.933, "What actions must be taken to address integrity issues?" The 
following severity categories correspond to the estimated failure pressure of the 
anomalies:

 Severity 1: Any crack-like or crack field anomaly or flaw that has a predicted 
failure pressure equal to or above 110% SMYS.

 Severity 2 (Non-Prioritized): Any crack-like or crack field anomaly or flaw with a 
calculated failure pressure equal to or above 139% of the MAOP and below 
110% SMYS. 

 Severity 3 (Scheduled): Any crack-like or crack field anomaly or flaw with a 
calculated failure pressure equal to or above 110% MAOP and less than 139% 
MAOP. 

 Severity 4 (Immediate): Any crack-like or crack field anomaly or flaw with a 
calculated failure pressure less than 110% of the MAOP of the pipeline (or an 
anomaly reported in the maximum depth category if the category does not have 
an upper bound, e.g., depth greater than 40% of the wall thickness).

5 Run Inspection Tool

5.1 The ILI engineer conducts the ILI in accordance with Utility Procedure TD-4810P-11, Section 6.
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6 Evaluate (Preliminary) ILI Report 

6.1 Purpose

This section provides guidelines for receiving preliminary ILI results from the ILI vendor. The 
ILI vendor may issue one or more preliminary reports, followed by a final report on the findings 
of the inspection.

The ILI service provider may also notify PG&E when any anomaly meeting the requirements of 
49 CFR § 192.933 subsection (d) (1), “Immediate repair conditions,” is identified.

6.2 Steps

1. Within five days of receipt of either a preliminary or final ILI vendor report, the ILI 
engineer should conduct a process verification to determine whether:

 The inspection tool, technology, and configuration were well suited to detect 
and assess the specific threat(s) the inspection was intended to address.

 The inspection was well planned with adequate discussions between PG&E 
and the ILI service provider and all potential issues of the inspection were 
anticipated.

 All proper and necessary steps, such as cleaning of the pipeline and 
mechanical and functional checks of the tool, were taken prior to the run.

 The actual inspection was conducted according to the plan without significant 
deviation. 

 All proper and necessary steps, such as mechanical and functional checks of 
the tool, were taken after the run.

 The analysis of the inspection results was conducted according to the plan. 

 The results of the inspection are consistent with the expectations considering 
the age, coating, and internal and external environment of the line.

 The inspection successfully identified and reported location and types of 
pipeline features and components known to exist on the pipeline. 

2. Inconsistencies uncovered during the process verification should be evaluated and 
resolved. If the inconsistencies cannot be resolved, the inspection results should not be 
accepted. 

AppI-14



Utility Procedure: TD-4810P-25
Publication Date: 08/16/2017     Effective Date: 09/16/2017   Rev: 0

In-Line Inspection Crack Acceptance

PG&E Internal ©2017 Pacific Gas and Electric Company.  All rights reserved. Page 15 of 29

6.2 (continued)

NOTE

Classification of crack or crack-like anomaly type is only made AFTER direct 
examination in the ditch (and if such is not definitive, then until after cutout) using 
applicable non-destructive examination (NDE) and/or destructive examination 
techniques.

3. Following process verification and in accordance with time limits set forth in Utility 
Procedure TD-4810P-11, the ILI engineer should review any reported indications. The 
ILI engineer should: 

a. Determine severity of anomalies.

The ILI engineer determines the severity of each crack-like anomaly reported 
by the inspection vendor, using the critical flaw curves generated in Section 4, 
“Run Inspection Tool.” The ILI tool depth tolerance should be added to the 
reported depth and the length tolerance added to the reported length when 
estimating the failure pressure. The ILI engineer should also verify that the 
critical flaw curves correspond to the correct pipe diameter, wall thickness, 
grade, and toughness values provided by PG&E. 

As part of the excavation response (see Section 9, “Validate the Inspection”), 
flaw depths and lengths are measured and compared to the tool tolerance 
reported by the ILI service provider. If the actual differences between field and 
reported depths and lengths are greater than the tool tolerance given in the ILI 
performance specification, additional tool tolerance should be taken into 
account. 

b. Investigate whether a repair has previously been completed at anomaly 
location(s).

In the event that a repair has been previously completed at an indication 
location, the ILI engineer should verify that the repair is appropriate for the type 
of indication reported by the in-line inspection. For example, a type B sleeve 
would normally be considered appropriate for a linear indication, while a 
composite wrap would not. 

c. Determine the need for an immediate pressure reduction.

If there are any immediate severity classifications and if an excavation/repair 
cannot be conducted within five days of discovery, the ILI engineer orders an 
immediate pressure reduction, as set forth in Utility Standard 
TD-4125S, “Maximum Allowable Operating Pressure Requirements,” or a 
shutdown of the pipeline.
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7 Determine Required Excavations

7.1 Purpose

The purpose of this step is to identify any reported anomalies that require excavation 
because they potentially pose a threat to the integrity of the pipeline. Section 9, “Validate the 
Inspection,” and Section 11, “Account for Potential Effects of Crack Growth,” cover additional 
excavations that may be necessary to validate the inspection or as a result of possible growth 
of existing defects.

7.2 Steps

1. The ILI engineer determines which reported anomalies require excavation and prepare 
an Inspection/Repair Plan to address those anomalies. The severity of each reported 
anomaly determines the need for excavation and possible repair. Timing requirements 
for remediation also depend on the severity of the anomaly reported by the ILI. 

 Severity 1: No excavation or remediation required. These indications are 
expected to pass a hydrotest to 110% SMYS. No further action is required 
unless Severity 1 is the worst severity reported. In this case, one or more 
excavations should be considered to verify depth and length sizing accuracy. 

 Severity 2: No remediation required. These anomalies have a predicted failure 
pressure between 1.39 MAOP and 110% SMYS (for a Class 1 pipeline with an 
MAOP equal to 72% of yield, these anomalies would have a predicted failure 
pressure between 100% and 110% SMYS). They are expected to survive a 
hydrotest as described in Code of Federal Regulations (CFR) Title 49, 
Transportation, Part 192—Transportation of Natural and Other Gas by Pipeline: 
Minimum Federal Safety Standards, Section (§) 192.505, “Strength test 
requirements for steel pipeline to operate at a hoop stress of 30 percent or 
more of SMYS,” and are defined as a Non-Prioritized Indication (NPI). If 
Severity 2 is the worst severity reported, two or more excavations are required 
to verify depth and length. 

 Severity 3: Scheduled Severity Classifications. These indications could have 
predicted failure pressures between 110% and 139% MAOP. They are treated 
as Scheduled Severity Classification Anomalies, with a requirement to excavate 
all indications reported in this category within one year of the inspection date. 

 Severity 4: Immediate Severity Classifications. These indications could have 
predicted failure pressures below 110% MAOP. If a repair cannot be conducted 
within five days of discovery, an Immediate Severity Classification calls for a 
temporary reduction in operating pressure or a shutdown of the pipeline (see 
Utility Procedure TD-4810P-11).
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8 Conduct Integrity Digs

8.1 Purpose

This section provides guidelines for examination of crack-like and crack-field anomalies in 
the ditch. 

8.2 Steps 

1. The ILI engineer ensures that appropriate non-destructive examinations are conducted 
at excavations of crack-like and crack-field anomalies. Non-destructive examinations 
include inspecting the pipe for linear anomalies and, if linear anomalies are detected, 
assessing the presence, extent, type, and severity of the anomalies. 

2. After suitable cleaning, any target external anomaly is inspected using magnetic 
particle inspection. When a seam weld anomaly is being investigated, and when 
practicable, consideration should be given to inspecting the entire length of the seam 
weld. Finding a seam weld anomaly suggests problems in quality control during the 
welding operation. Inspecting the seam weld provides an opportunity to find anomalies 
that may have not been reported by the ILI tool. 

3. When a possible crack field (e.g., SCC) anomaly is found and when practicable, 
consideration should be given to inspecting the entire pipe joint and a portion of the 
upstream and downstream joints. SCC is often present at multiple locations on the 
same pipe joint, and inspecting more of the pipe may identify anomalies not reported 
by the ILI tool. Inspecting a portion of the adjacent joints helps determine if the SCC is 
isolated to one joint or possibly widespread and present on multiple joints. 

4. Excavation and inspection requirements are further described in Utility Procedure 
TD-4810P-11 and Form TD-4810P-18-F01, “Form H - Direct Examination Data Sheet.” 
Note that photo documentation (with an appropriate ruler or scale) and wet fluorescent 
magnetic particle inspection (MPI) at all excavations is required. Following completion 
of the wet fluorescent MPI, each detected linear anomaly and/or crack cluster should 
be photo documented. 

5. Ultrasonic shear wave, longitudinal wave-angle beam, or phased array ultrasonic 
inspections may be used to estimate the depth of linear anomalies that are identified in 
the field and buried or internal ILI anomalies. For external anomalies, local and shallow 
grinding (a depth up to 10% of the wall thickness) of suspected areas may be used to 
determine depths and differentiate injurious anomalies (defects) from benign surface 
anomalies (imperfections). Photo documentation is required before any grinding is done.

6. When external linear anomalies are identified, grinding should be considered to 
quantify the maximum depth and severity of the anomaly, as discussed below. 
Alternatively, the pipe section can be permanently repaired (e.g., with a Type B sleeve) 
and/or cut out for more detailed metallurgical examination. 
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8.2 (continued)

7. If the external linear anomaly is estimated to be deeper than 10% of the wall thickness, 
progressive grinding may be used to determine the maximum depth(s). The process 
should be photo documented after each progressive grind. Consideration should be 
given to taking a pressure reduction before grinding, and is required when grinding on 
a seam weld that could have low fracture toughness or on an external linear anomaly 
that has a calculated failure pressure below 139% of the MAOP. 

8. Grinding should be done in steps, after which MPI should be performed and photo 
documented. The depth of each grinding stage should be limited by the previous grind 
depth. Initially, grinding to a depth of 10% of the wall thickness is allowed. Then, 
grinding is allowed in 5% increments until the grinding depth approaches the maximum 
estimated depth of the linear anomaly. At this point, grinding should be limited to 2% 
increments. Determine maximum allowable length and depth of grinding based on 
critical flaw curves.

9. Additional inspection, assessment, or repair requirements could apply if linear 
indications are observed to interact with metal loss, deformations, or welds. 

10. All pipeline repairs must be made in accordance with Utility Procedure TD-4100P-05, 
"Selection of Steel Gas Pipeline Repair Methods."

9 Validate the Inspection

9.1 Purpose

This section provides guidelines for validation following a crack detection ILI. 

Excavations performed as part of Section 7, “Determine Required Excavations,” can also be 
used for data validation purposes.

9.2 Steps

1. The ILI engineer determines the number of digs required to validate a crack detection 
inspection. Three levels of validation can be performed, as given in API 1163 and 
described in this section:

 Level 1. This level can be applied to pipelines with flaw populations that 
represent low levels of risk in consideration of either consequence or probability 
of failure. The ILI vendor’s performance specification is accepted without proof or 
dispute (escalation to Level 2 or 3 is required before a run can be rejected).The 
validity of the inspection results is based on comparisons against other ILI run 
results, in either the same or a similar line. Only a very limited number or no 
validation digs are performed.
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9.2 (continued)

 Level 2. This level can be applied to pipelines with flaw populations that do not 
represent low levels of risk. This level makes no definitive statement about the 
actual tool performance and does not allow one to state with confidence that 
the performance specification was met. It can, however, be used to state with a 
high confidence whether the tool performance is worse than the performance 
specification (and perhaps reject the inspection). 

 Level 3. This level can be applied to higher risk pipelines. This level uses 
extensive validation measurements to estimate the actual (as-run) tool 
performance. The advantage over a Level 2 approach is that a direct link is 
established between the ILI performance and the impact the performance has 
on the integrity management decisions. 

This approach requires an in-depth understanding of statistics and should consider all 
factors that could affect the accuracy of the results.

a. For the first crack detection inspection on a pipeline and when crack-like or 
crack-field anomalies are reported, the minimum validation should be Level 2. 

2. To begin the validation process, the ILI engineer should compare the reported 
inspection results to prior historic data on the pipeline being inspected, if such data are 
available. Types of prior historical data that may be used for comparisons include, but 
are not limited to:

 Prior ILI results

 Results from prior excavations and measurements of flaws similar to those 
covered by the inspection

 Other data and analyses, when supported by sound engineering practices

 Prior stress cracking corrosion direct analysis (SCCDA) results.

3. Level 1 Validation

a. If prior ILI data are available for the specific pipeline, the reported results can be 
considered verified to Level 1 if:

 Differences in the reported locations and characteristics of the 
anomalies are within the tolerances, certainties, and confidence levels 
stated in the performance specification or

 Differences in the reported locations and characteristics are outside the 
tolerances stated in the performance specification but the differences 
can be explained using sound engineering practices (e.g., defect 
growth, advancements in tool technology).
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9.2 (continued)

b. The reported results can also be verified to Level 1 by comparisons with results 
from prior excavations and measurements, provided

 The data from prior excavations and measurements represents the 
range of reported flaw types and characteristics and

 Any differences are within the tolerances, certainties, and confidence 
levels stated in the performance specification or can be explained using 
sound engineering practices.

c. If the reported inspection results are inconsistent with prior data, validation digs 
are required. 

4. Level 2 Validation

a. Validation digs are required for Level 2 assessments. Validation determines if 
the results of the inspection are statistically consistent with the ILI provider’s 
performance specification. Consideration should be given to the ILI vendor’s 
measurement threshold, reporting threshold, and interaction criteria. One of the 
following courses of action may be taken.

b. For a Level 2 validation, at least three (3) anomalies (which can be Immediate or 
Scheduled Severity Classification) are required for verification, subject to the 
following qualifications:

 Verification digs should include the defect characterization (e.g., crack-
like versus notch like, crack-like versus crack fields), measurement 
(sizing), and repair (if required) of the identified flaws.

 Verification digs should be chosen based on indications meeting the 
Immediate or scheduled classification criteria, and should represent, 
when possible, a variety of sizes, characterizations, and locations along 
the pipeline.

 If the ILI Dig Plan (Section 8, “Conduct Integrity Digs,”) identifies less 
than three anomalies, the ILI engineer should select an appropriate 
location(s) for verification digs based on other features identified in the 
preliminary or final report.

Exception: If the report identifies less than three anomalies, the ILI engineer 
considers all other available information and may require less than three 
verification digs to occur, provided the reasoning is adequately supported and 
documented.
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9.2 (continued)

5. Level 3 Validation

a. Requirements for a Level 3 validation are given in API 1163, Sections C.3 and 
C.4. A Level 3 validation incorporates statistical modeling to determine the 
expected proportion of field measurements that falls within the tolerances 
prescribed in the ILI performance specification. Here, the proportion of ILI 
anomalies with reported dimensions that are within tolerance is expected to 
equal the specified ILI measurement certainty, p. 

b. API 1163, Section C.3, includes a method that can be used to estimate the 
expected true certainty to a given confidence level, such as 95%. If the 
confidence interval excludes p, the inspection performance is expected to be 
worse than specified. If the confidence interval includes p, the ILI specification is 
a plausible description of the actual tool performance. Note that the latter does 
not mean the ILI met its performance specification. Instead, it means there is no 
statistical evidence to state that the performance specification was not met. 

10 Accept Final Inspection Report 

10.1 Purpose

This section provides guidelines for accepting a final crack detection ILI report. 

10.2 Background 

1. Based on the results of the ILI validation digs (Section 9, “Validate the Inspection”) the 
ILI engineer accepts or rejects the ILI vendor report. The ILI engineer compares data 
gathered from the verification digs to the predicted flaw type, size, and location from 
the inspection report or notification:

 Defect characterization - A table may be developed which compares the type 
and number of defects identified through excavation versus the report or 
notification to illustrate and evaluate characterization accuracy. See 
Form TD-4810P-11-F08, "Form I - Field Examination RSTRENG Summary."

 Sizing accuracy - A correlation (unity) plot (reported versus “as measured”) may 
be developed to illustrate and evaluate sizing accuracy. See Utility Procedure 
TD-4810P-11.
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10.2 (continued)

2. The ILI engineer determines if the measured defect characterizations and sizing 
accuracy are consistent with the ILI vendor’s tool performance specification.

a. If the field measurements are consistently outside of the stated tool tolerance, 
further analysis should be performed:

 Check to see if the features that are outside of the stated tool tolerance 
are located along the entire pipeline or at specific locations of the 
pipeline. If they are in specific locations, consider whether changes in 
inspection conditions (e.g., tool speed, wall thickness) contributed to the 
loss of accuracy. 

 Check to see if most of the ILI predicted depths are consistently 
over-predicting or under-predicting. If so, discuss the differences with 
the ILI vendor to determine the cause. 

 Consider the accuracy of the field measurements, especially if grinding 
was not used to estimate flaw depth. 

 Consider additional verification digs to gain confidence in the results 
and/or to estimate the actual sizing tolerance. 

b. The ILI engineer may determine the ILI data is acceptable and a rerun is not 
necessary after taking into account:

 The degree to which ILI data is outside of the tool tolerances.

 Whether the inaccuracies are located along the entire pipeline or 
specific to any location of the pipeline.

 Whether reported anomalies are in high consequence areas (HCAs) or 
not and whether there are any other integrity concerns in the same 
region.

c. If large discrepancies are identified between final report and field data, the ILI 
service provider should be asked to re-grade/re-analyze the data and the 
Inspection/Repair Plan revised.

d. If ILI service provider cannot re-analyze the final report and meet the tool 
tolerances, the ILI engineer should determine if the ILI service provider should 
re-run the tool.
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10.3 (continued)

3. Validating an inspection can be difficult, especially when there are large discrepancies 
between the reported feature population and what is found in the field. Before rejecting 
an inspection, the engineer should consider all sources of errors. The following is a list 
of common error sources:

 Location errors: Odometer problems or a dirty pipeline can lead to errors in the 
reported location of anomalies. There is always a reason for an inspection 
signal. When practical, the field crew should identify the source of the ILI call.

 False calls: False calls are common in seamless pipe and in dirty pipelines. 
Some pipeline features (e.g., weld deposition repairs, CADWELDs) can be 
confused with defects.

 Missed calls: Missed calls are more problematic and can result from tool 
malfunctions, pipeline features that mask inspection signals, anomalies that are 
below detection limits, etc. In general, there is a tradeoff between the potential 
for false calls and the likelihood of missed calls. 

 Misidentified calls: It is not uncommon for smaller anomalies to be misidentified 
(e.g., corrosion that is identified as a crack-field), especially in dirty pipelines. It 
is often difficult to accurately identify the source of inspection signals near 
geometric changes and around girth welds.

 Sizing errors: Sizing errors could indicate problems with the ILI tool set-up, the 
analysis process, the defect geometry (e.g., off-axis cracking), etc. Errors with 
in-the-ditch sizing should be considered. 

4. Reasons for rejecting an inspection can include

 Too many flaws outside the tool tolerance

 Lack of detection of flaws that are integrity threats

 High misidentification of flaws that are material to pipeline integrity

5. Before rejecting an inspection report, the ILI engineer should consult with an ILI SME 
and/or ask the ILI service provider to

a. Re-analyze the inspection data based on field findings.

b. Revise the performance specification (i.e., the stated tolerances).

c. Provide an explanation as to why the errors occurred (e.g., tool overspeed).

d. State the impact of verification results on the integrity management of the 
pipeline.
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11 Account for Potential Effects of Crack Growth 

11.1 Purpose

This section provides guidelines to account for potential effects of crack growth. 

11.2 Steps

1. The critical flaw curves derived in Section 5, “Determine Critical Flaw Curves,” reflect 
static hoop-stress-dominated conditions and do not account for the potential effects of 
crack growth due to fatigue or environmental cracking (e.g., SCC) or the potential 
effects of interacting loads or threats. The ILI engineer considers the potential for crack 
growth in determining which ILI calls are to be repaired prior to the next scheduled 
reassessment and/or in recommending a reassessment interval that ensures no 
failures before the next reassessment. In the event that interacting loads or threats or 
encountered, the ILI engineer consults an appropriate SME for guidance. 

2. Fatigue crack growth can arise from cyclic stresses due to changes in pressure during 
operations. The rate of fatigue crack growth is primarily a function of the amplitude and 
frequency of the pressure cycles. The potential for crack growth should be evaluated 
using Utility Procedure TD-4811P-02, “Fatigue Life Evaluation of Gas Transmission 
Pipeline," except that the reported ILI feature depth and length plus tolerances should 
be used as the starter flaw in estimating remaining lives. 

3. Environmentally assisted crack growth (e.g., SCC) is a complex process involving 
many interrelated factors. The growth rate used in the remaining life calculations may 
be based on any of the following approaches: 

 Published conservative SCC growth rates under similar operating and 
environmental conditions

 Calculated rates based on published formula, including rates calculated as a 
function of pressure loading and flaw size

 The maximum observed crack depth divided by the pipeline life minus the time 
period needed for SCC to initiate and begin to grow (usually taken as 10 or 
more years)

 When failures have occurred, the distance between hydrostatic test 
beachmarks on the fracture surface divided by the time between the hydrotests

 Laboratory testing under simulated field conditions

 The change in maximum or average reported depth from multiple in-line 
inspections divided by the time between the inspections, after accounting for 
inaccuracies in sizing

 Another approach approved by the ILIM or ILIP
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12 Records

12.1 Retain records per the Record Retention Schedule. 

END of Instructions

DEFINITIONS

Anomaly: An unexamined deviation from the norm in pipe material, coatings, or welds, which 
may or may not be a defect.

ASME (American Society of Mechanical Engineers) B31G: A method of calculating the 
pressure-carrying capacity of a corroded pipe. See ASME B31.8S-2012.

CorLASTM: Software for calculating burst pressures of metal-loss damage and crack-like flaws.

Critical Flaw Size: The dimensions (length and depth) of a flaw that would cause failure at a 
given level of pressure or stress.

Defect: A physically-examined anomaly with dimensions or characteristics that exceed 
acceptable limits.

Discontinuity: A lack of continuity or cohesion; an intentional or unintentional interruption in 
the physical structure or configuration of a material or component.

Electric Flash Welded (EFW): A type of pipe manufactured by A. O. Smith Company.

Electric Resistance Weld (ERW): A pipe seam weld produced by the electric resistance 
welding process.

Fatigue: The phenomenon leading to cracking or fracture of a material under repeated or 
fluctuating stresses that have a maximum value less than the tensile strength of the material.

Flaw: An imperfection or discontinuity that may be detectable by nondestructive testing and is 
not necessarily rejectable.  

Flow Stress: SMYS plus 10 kilo-pounds (kips) per square inch (ksi) or the average of the 
SMYS and UTS.  

Fracture Toughness: A measure of a material’s resistance to static or dynamic crack extension. 
This material property is used in the calculation of critical flaw sizes for crack-like flaws. 

Hydrostatic Testing: Pressure testing of sections of a pipeline by filling it with water and 
pressurizing it until the nominal hoop stresses in the pipe reach a specified value.
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Definitions (continued)

Immediate Repair Condition: A condition, described in Code of Federal Regulations (CFR) 
Title 49, Transportation, Part 192—Transportation of Natural and Other Gas by Pipeline: 
Minimum Federal Safety Standards, Section (§)192.933, “What actions must be taken to 
address integrity issues?” subsection (d) (1), “Immediate repair conditions,” that calls for a 
pipeline operator to temporarily reduce operating pressure or shut down the pipeline until the 
operator completes a repair.

In-Line Inspection (ILI): The inspection of a pipeline from the interior of the pipe using an 
instrumented tool. These tools are known as ILI tools, pigs or smart pigs.

Longitudinal Seam: The weld used to join the plate edges to form pipe manufactured 
from plate.

Magnetic particle inspection (MPI): A nondestructive inspection technique for locating 
surface cracks in a steel using fine magnetic particles and a magnetic field.

Performance specification: A written set of statements that define the capabilities of an ILI 
system to detect, classify, and characterize features. See Utility Procedure TD-4810P-11, 
"In-Line Inspections."

Pressure: A measure of force per unit area.

Remediation: As used in this standard, remediation refers to corrective actions taken to 
mitigate SCC.

RSTRENG: A computer program for calculating the safe pressure for corrosion-damaged pipe, 
as referenced in 49 CFR § 192.933.

Rupture: Failure of a pipeline that results from unstable crack propagation and causes an 
uncontrolled release of the contained product.

Scheduled (one-year) condition: A condition, referenced in 49 CFR § 192.933, that calls for 
remediation of a flaw within one year of discovery.  

Seam weld: The longitudinal weld along a pipe joint.

Severity 1: A category of anomaly or flaw that is not expected to affect the integrity of the 
pipeline in the near term. Predicted failure pressure (stress) greater than or equal to 
110% SMYS.

Severity 2: A category of anomaly or flaw that could threaten pipeline integrity in the future. 
Predicted failure pressure (stress) between 139% MAOP and 110% SMYS.

Severity 3: A category of anomaly or flaw that could threaten pipeline integrity. Predicted 
failure pressure between 100% MAOP and 139% MAOP.
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Definitions (continued)

Severity 4: A category of anomaly or flaw that could threaten pipeline integrity in the near 
term. Predicted failure pressure less than 110% MAOP.

Specified Minimum Tensile Strength (SMTS): The minimum tensile strength, in pounds per 
square inch (psi), prescribed by the specification under which the pipe is purchased from the 
manufacturer.

Specified Minimum Yield Strength (SMYS): The minimum yield strength, inpsi, prescribed 
by the specification under which the pipe is purchased from the manufacturer, or as specified 
in Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Section (§)192.3, 
“Definitions.”

Stress Corrosion Cracking (SCC): Cracking of a material produced by the combined action 
of corrosion and tensile stress (residual or applied).

Validation: The act of checking ILI results against empirical evidence, such as a field 
measurement — i.e., a comparison of the results of an ILI to the ILI performance specification 
to determine whether the performance specification was met.  

Verification: The act of checking that the ILI system processes were performed as intended 
— i.e., the steps taken to determine whether the data taken during an ILI meet quality 
standards.

Yield Strength: The stress at which a material exhibits a specified deviation from the 
proportionality of stress to strain. The deviation is expressed in terms of strain by either the 
offset method (usually at a strain of 0.2%) or the total-extension-under-load-method (usually at 
a strain of 0.5%).

IMPLEMENTATION RESPONSIBILITIES

Transmission integrity management leadership is responsible for communicating the 
publication of this document to the target audience.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O – Gas 
Transmission Pipeline Integrity Management

AppI-27



Utility Procedure: TD-4810P-25
Publication Date: 08/16/2017     Effective Date: 09/16/2017   Rev: 0

In-Line Inspection Crack Acceptance

PG&E Internal ©2017 Pacific Gas and Electric Company.  All rights reserved. Page 28 of 29

REFERENCE DOCUMENTS

Developmental References:

ASTM E1316-14, “Standard Terminology for Nondestructive Examinations”, ASTM 
International, 2014

Canadian Energy Pipeline Association (CEPA) 2007, "Stress Corrosion Cracking, 
Recommended Practices", 2nd Edition, Dec. 2007 (CEPA 2007 2nd edition)

Supplemental References:

API (American Petroleum Institute) 1163 “In-line Inspection Systems Qualification Standard, 
Second Edition”, 2013

API Recommended Practice (RP) 579-1/ASME (American Society of Mechanical Engineers) 
ASME FFS-1, “Fitness-for-Service”

API Specification 5L, “Specification for Line Pipe” (API 5L)

ASME (American Society of Mechanical Engineers) B31.8S-2014 “Managing System Integrity 
of Gas Pipelines”, Appendix A3, “Stress Corrosion Cracking Threat” (B31.8S-2014)

Utility Procedure TD-4100P-05, "Selection of Steel Gas Pipeline Repair Methods"

Utility Procedure TD-4810P-11, "In-Line Inspections (Former RMP-11)" 

Utility Procedure TD-4811P-02, "Fatigue Life Evaluation of Gas Transmission Pipeline"

Utility Standard TD-4125S, “Maximum Allowable Operating Pressure Requirements”

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program”

APPENDICES

NA

ATTACHMENTS

NA

DOCUMENT RECISION

NA

DOCUMENT APPROVER

Sumeet Singh, Vice President, Gas Asset and Risk Management

AppI-28



Utility Procedure: TD-4810P-25
Publication Date: 08/16/2017     Effective Date: 09/16/2017   Rev: 0

In-Line Inspection Crack Acceptance

PG&E Internal ©2017 Pacific Gas and Electric Company.  All rights reserved. Page 29 of 29

DOCUMENT OWNER

Patrick Espiritu, Gas Engineer, Standards and Procedures

DOCUMENT CONTACT

Frank Dauby, Principal In-Line Inspection Engineer, Transmission Integrity Management

REVISION NOTES

Where? What Changed?
Entire document This is a new document.

AppI-29



 

 

PACIFIC GAS AND ELECTRIC COMPANY 

APPENDIX J 

GAS TRANSMISSION PIPELINE GEOHAZARD ASSESSMENT – 

TD-4810P-28 



Utility Procedure: TD-4810P-28
Publication Date: 09/20/2017   Effective Date: 11/20/2017   Rev: 0

Gas Transmission Pipeline Geohazard Assessment

PG&E Internal ©2017 Pacific Gas and Electric Company.  All rights reserved. Page 1 of 11

SUMMARY

This utility procedure describes the process Pacific Gas and Electric Company (PG&E or 
Company) personnel follow when identifying areas with land movement that may elevate the 
threat of weather-related and outside forces to gas transmission pipeline facilities. This 
consistent process includes identifying, assessing, and prescribing actions on gas 
transmission pipelines with identified geohazards. This procedure pertains to geohazards, as 
defined in the section "Definitions."  

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart A – General, 
Section 192.317, “Protection from hazards,” establishes the requirement for practical steps to 
protect gas transmission pipelines from hazards that may cause the pipeline to move or to 
sustain abnormal loads.

Level of Use:  Informational Use

TARGET AUDIENCE

Personnel involved in gas transmission integrity management (IM), gas pipelines operations 
and maintenance (GPOM), pipeline engineering services, corrosion engineering services, 
pipeline patrol, and geosciences.

SAFETY

NA

BEFORE YOU START

NA
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PROCEDURE STEPS

1 Identification

NOTE

This section describes phase 1 of the process, as shown in the process flowchart in 
Appendix A, "Geohazard Mitigation Program Process Flowchart."

1.1 Gas transmission and distribution (T&D) operations personnel or geotechnical subject matter 
experts (SMEs) identify geohazards that could affect gas transmission pipelines through direct 
ground assessment of the pipeline corridor, evaluation of data gathered electronically via 
remote sensing and digital photographs, or review of patrol records.

1.2 IF a potential geohazard is identified,

THEN gas operations personnel fill out Form TD-4810P-28-F01, “Geohazard Observation 
Report,” and submit to transmission integrity management (IM) personnel via the Corrective 
Action Program (CAP). Exceptions to using Form TD-4810P-28-F01:

1. Patrol personnel use the Corrective Action Program (CAP) to submit patrol reports, as
outlined in Attachment 1, “Data Exchange between Pipeline Patrol Program and
Transmission Integrity Management Program.”

2. When pipe is exposed, qualified gas operations personnel identifying the exposure
complete TD-5100P-01-F03, "Additional Inspection (A-Form)/Inspection Only (If
Applicable)."

1.3 Transmission IM personnel review reports of potential geohazards submitted per Step 1.2.

1.4 IF qualified gas operations personnel identify an abnormal operating condition (AOC) that 
potentially affects the integrity of the pipeline, 

THEN gas operations and integrity management personnel ensure the location is safe through 
continued surveillance, per Utility Standard TD-4800S, “Continuing Surveillance,” or other 
preventive and mitigative measures, until permanent pipeline repairs are complete, per 
Utility Procedure TD-4100P-05, “Selection of Steel Gas Pipeline Repair Methods.”

1.5 All locations that are reported through CAP or remote sensing, or otherwise identified by gas 
operations personnel, are tracked and managed by transmission IM personnel in a geohazard 
database repository.
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2 Condition Evaluation

NOTE

This section describes phase 2 of the overall process, as shown in the process 
flowchart in Appendix A, "Geohazard Mitigation Program Process Flowchart."

2.1 IM schedules in-field evaluation to be performed by a geotechnical SME.

2.2 IM personnel review the data described in Section 1, 'Identification," results of past and 
present assessments, the current risk to the affected pipeline, and newly-identified risks from 
field reconnaissance. 

 Geosciences personnel classify the hazards reviewed by IM personnel and
determine next steps.

NOTE

Geohazard characterizations are based upon review of available data – including published 
geologic maps, remote sensing imagery, and unpublished reports – and professional 
judgement of the slope failure mechanism(s) and estimated activity as observed in the field. 
Accelerated ground failure may result from earthquakes, precipitation of unusual duration or 
intensity, or slope or drainage modification by third parties.

2.3 Geotechnical personnel use Table 1 on Page 4 as a guide to assign a risk index level to 
identified threats. 
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Table 1.  Hazard Characterization Matrix
GRI 

(Geohazard 
Risk Index)

Description (landslides) Description (erosion) Action

5 - Very High Active landslide within 100 feet 
(ft) of pipeline, with very high 
potential to engage within 3 
years

Active and within 100 ft, 
likely to engage pipe 
within 1 year

Geoscience monitoring done annually. 
Geoprofessional to determine in the field if a 
mitigation study is needed. If mitigation study 
needed, use Project Prioritization Matrix and 
notify patrol personnel of the site and 
condition.

4 - High Possibly-active landslide within 
100 ft of pipeline, with very 
high potential to engage within 
3-10 years

Active and within 100 ft, 
likely to engage pipe 
within 1-2 years

Geoscience monitoring done annually or 
biennially, as determined by a 
geoprofessional. 

3 - Moderate Active or dormant landslide 
within 100 ft of pipeline with 
moderate potential to engage 
over service life (>10 years)

Active and within 100 ft, 
likely to engage pipe 
within 2-5 years

Follow-up review via remote sensing every 
4-5 years.

2 - Low Active or dormant landslide 
within 100 ft of pipeline, with 
low potential to engage the 
pipeline over service life (>10 
years)

Low activity, or 
dormant, likely to 
engage pipe within 5-10 
years

Follow-up review via remote sensing every 
4-5 years.

1- No hazard Landslides beyond 100 ft but 
within 1000 ft of pipeline that 
do not pose a threat to pipeline

Low activity, outside 
100 ft, not likely to 
threaten pipe

Follow up review via remote sensing every 
4-5 years.

Unknown Threat level and 
characterization unknown; 
data obtained via report (as 
outlined in Section 1) or 
historic geologic record

Threat level and 
characterization 
unknown, data obtained 
via report or historic 
geologic record

Added to geohazard database repository via 
geohazard database repository via desktop 
or through reports. Evaluate and assign 
threat index in field.
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3 Corrective Measures

NOTE

This section describes phase 3 of the overall process, as shown in the process 
flowcharts in Appendix A, "Geohazard Mitigation Program Process Chart."

3.1 Upon completion of a site investigation, geotechnical experts produce a site geohazard report 
containing recommended actions and deliver the report to GeoHazard@pge.com. 

a. If a geohazard site is assigned a Geohazard Risk Index (GRI) value of 4 or 5,
TIMP personnel develop an action plan for the site within 180 days. An action
plan consists of a monitoring schedule and/or mitigation project plan as outlined
below in Steps 3.2 -3.5 and Section 4, “Monitoring Plan.” For immediate hazard
concerns, please refer to Step 1.4.

b. Geosciences, pipeline services, and TIMP personnel determine whether a
geohazard site requires monitoring, mitigation, or other follow-up action, based
on recommended actions contained in the site geohazard report.

3.2 If the action plan requires a site mitigation project, geosciences, pipeline services, and TIMP 
personnel create a mitigation project plan (see Step 3.5 on Page 6).  

3.3 TIMP personnel prioritize mitigation projects using a risk-based approach.

1. As an exception to the risk prioritization, a mitigation project may be given preferred
priority as an affordability project if the project can be executed as part of an existing or
planned dig, and the site fits one or more of the criteria below:

 Difficult to access physically

 Known by PG&E to have permitting difficulties

3.4 Pipeline services personnel identify projects as capital or expense based on priority and 
contents of site geohazard report.
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NOTE

Follow-up actions must be consistent with Code of Federal Regulations (CFR) Title 
49, Transportation, Part 192—Transportation of Natural and Other Gas by Pipeline: 
Minimum Federal Safety Standards, [Subpart A – General,] Section (§) 192.935, 
"What additional preventive and mitigative measures must an operator take?," (b)2, 
“Outside force damage,” and American Society of Mechanical Engineers (ASME) 
Code B31.8S, “Managing System Integrity of Gas Pipelines.”

3.5 Findings from site investigations may trigger an update of GRI index values, resulting in 
changes to monitoring or mitigative actions. Includes, but not limited to:

 Aerial patrol methods (LiDAR [Light Detection and Ranging], aerial photography, patrol
monitoring)

 Geotechnical ground investigation (aboveground or subsurface evaluation)

 Ground improvements (drainage, vegetation, soil densification)

 Stabilization measures (grading, berms, retaining walls, reinforcement)

 Maintaining right of way (ROW)

 Establishment of erosion control measures

 Pipeline relocation or replacement

 Increase in cover depth above pipeline

 Pressure reduction

 Engineering critical analysis

 Selection of repair method, per TD-4100P-05, “Selection of Steel Gas Pipeline
Repair Methods”

 Maintenance (see Section 4, “Monitoring Plan,” below)

4 Monitoring Plan

4.1 IM and pipeline services personnel identify and prioritize all locations that can be managed 
through a monitoring schedule. 

A monitoring plan consists of up to a 10-year re-assessment interval (i.e., 1-10 years), 
depending on geologic site conditions and input from SMEs. For the reassessment, 
information and documentation are collected as follows:
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4.1 (continued)

1. TIMP personnel prioritize the geohazard location[s] for monitoring, based on Table 1
on Page 4 and risk.

2. To document any changes in site condition that may influence mitigative activities,
complete the following forms:

a. For geohazard pipe locations, Company personnel complete Form
TD-4412P-07-F01, "Ground Patrol Report," or Form TD-4810P-28-F01, as
outlined in Step 1.2.

b. For exposed pipe, OQ personnel complete Form TD-5100P-01-F03, "Additional
Inspection (A-Form)/Inspection Only (If Applicable)."

3. TIMP personnel review and continue to track pipeline condition in database repository
based on field data.

5 Communication Plan

5.1 Gas operations personnel document the data collected and any potential mitigation or 
monitoring details, and provide a description to the following personnel for review:

 Asset program owner

 Pipeline services

 Corrosion services

 IM

 Geosciences or geotechnical SME

 Pipeline patrol

5.2 Use geohazard reports for outgoing communications with all groups.  

5.3 TIMP personnel will communicate special patrol requests to pipeline patrol personnel using 
data exchange process outlined in Attachment 1, “Data Exchange between Pipeline Patrol 
Program and Transmission Integrity Management Program."

6 Records

6.1 Retain records per the Record Retention Schedule.

END of Instructions
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DEFINITIONS

Abnormal Operating Condition (AOC): A condition identified by the operator that may 
indicate a malfunction of a component or deviation from normal operations that may do either 
of the following:

 Indicate a condition exceeding design limits, or
 Result in a hazard to people, property, or the environment

Affordability Project: A mitigation project, when executed as part of an existing or planned 
dig, that will result in cost savings.

Geohazard: Any geologic feature related to the movement of the ground that may lead to 
damage or risk. Examples:

 Landslides
 Erosion (includes sinkholes and subsidence)
 Soil creep

High Consequence Area (HCA): HCA is defined by the Code of Federal Regulations (CFR) 
Title 49, Transportation, Part 192—Transportation of Natural and Other Gas by Pipeline: 
Minimum Federal Safety Standards, Subpart A – General, Section 192.903, “What definitions 
apply to this subpart?”, as follows:

“High consequence area means an area established by one of the methods described in 
paragraphs (1) or (2) as follows:

(1) An area defined as–
(i) A Class 3 location under 49 CFR §192.5; or
(ii) A Class 4 location under 49 CFR §192.5; or
(iii) Any area in a Class 1 or Class 2 location where the potential impact radius
is greater than 660 feet (200 meters), and the area within a potential impact
circle contains 20 or more buildings intended for human occupancy; or
(iv) Any area in a Class 1 or Class 2 location where the potential impact circle
contains an identified site.

(2) The area within a potential impact circle containing–
(i) 20 or more buildings intended for human occupancy…; or
(ii) An identified site.”

Impacted Occupancy Count (IOC): Total occupancy value for all structures or outside 
occupied areas within the Potential Impact Radius (PIR) circles of an individual pipeline 
section, as determined through transmission asset knowledge and integrity management 
business processes.

Remote Sensing: The use of satellite- or aircraft-based sensor technologies to detect and 
classify objects on Earth.

IMPLEMENTATION RESPONSIBILITIES

Supervisors will tailboard the target audience to communicate the publication of this utility 
procedure.
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GOVERNING DOCUMENT

TD-4810S, “Gas Transmission Integrity Management Program”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

American Society of Mechanical Engineers (ASME) Code B31.8S, “Managing System Integrity 
of Gas Pipelines”

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart A – General, 
Section (§) 192.317, “Protection from hazards”

49 CFR § 192.613, "Continuing surveillance" 

49 CFR § 192.619, “Maximum allowable operating pressure: Steel or plastic pipelines”

49 CFR § 192.705, "Transmission lines: Patrolling" 

49 CFR § 192.711, “Transmission lines: General requirements for repair procedures” 

49 CFR § 192.917, “How does an operator identify potential threats to pipeline integrity and 
use the threat identification in its integrity program?” 

49 CFR § 192.933, “What actions must be taken to address integrity issues?”

49 CFR § 192.935, "What additional preventive and mitigative measures must an operator 
take?" (b)2, “Outside force damage”

REFERENCE DOCUMENTS

Developmental References:

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, Subpart A – General, 
Section (§) 192.317, “Protection from hazards”

Form TD-4412P-07-F01, "Ground Patrol Report"

Form TD-4412P-07-JA01, “Identification of Common Geohazards”

Form TD-5100P-01-F03, "Additional Inspection (A-Form)/Inspection Only (If Applicable)"

Utility Procedure TD-4100P-05, “Selection of Steel Gas Pipeline Repair Methods”

Utility Procedure TD-4412P-07, “Patrolling Gas Pipelines” 

Utility Standard TD-4110S, “Gas Leak Survey and Detection Program”

Utility Standard TD-4800S, “Continuing Surveillance”
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Reference Documents (continued)

Supplemental References:

NA

APPENDICES

Appendix A, “Geohazard Mitigation Program Process Flowchart”

ATTACHMENTS

Attachment 1, “Data Exchange between Pipeline Patrol Program and Transmission Integrity 
Management Program”

Form TD-4810P-28-F01, “Geohazard Observation Report”

DOCUMENT RECISION

NA

DOCUMENT APPROVER

Sumeet Singh, Vice President, Gas Portfolio Management and Engineering

DOCUMENT OWNER

Patrick Espiritu, Gas Engineer, Standards and Procedures

DOCUMENT CONTACT

Bronson Ingemansson, Supervisor, Transmission Integrity Management Program Engineering

Teddy Atkinson, Senior Program Manager, Transmission Integrity Management Program

REVISION NOTES

Where? What Changed?
NA This is a new utility procedure.

AppJ-10

https://edrm.comp.pge.com/D2/?docbase=pge_ecm&commandEvent=D2_ACTION_CONTENT_VIEW&locateDql=pge_document(all)%20where%20i_chronicle_id%20='09131aad8729a556'%20and%20any%20r_version_label='LIVE'
https://edrm.comp.pge.com/D2/?docbase=pge_ecm&commandEvent=D2_ACTION_CONTENT_VIEW&locateDql=pge_document(all)%20where%20i_chronicle_id%20='09131aad8729a556'%20and%20any%20r_version_label='LIVE'
https://edrm.comp.pge.com/D2/?docbase=pge_ecm&commandEvent=D2_ACTION_CONTENT_VIEW&locateDql=pge_document(all)%20where%20i_chronicle_id%20='09131aad87292e03'%20and%20any%20r_version_label='LIVE'


U
til

ity
 P

ro
ce

du
re

: T
D

-4
81

0P
-2

8
P

ub
lic

at
io

n 
D

at
e:

 0
9/

20
/2

01
7 

  E
ffe

ct
iv

e 
D

at
e:

 1
1/

20
/2

01
7 

  R
ev

: 0

G
as

 T
ra

ns
m

is
si

on
 P

ip
el

in
e 

G
eo

ha
za

rd
 A

ss
es

sm
en

t

P
G

&
E

 In
te

rn
al

©
20

17
 P

ac
ifi

c 
G

as
 a

nd
 E

le
ct

ric
 C

om
pa

ny
.  

A
ll 

rig
ht

s 
re

se
rv

ed
.

P
ag

e 
11

 o
f 1

1

A
pp

en
di

x 
A

, G
eo

ha
za

rd
 M

iti
ga

tio
n 

Pr
og

ra
m

 P
ro

ce
ss

 F
lo

w
ch

ar
t

P
ag

e 
1 

of
 1

Integrity Management P/L Services &
Corrosion ServicesGas T&D Operations GTE&D/PMOGeotechnical SME

Ph
as

e 
3

Ph
as

e 
0

Ph
as

e 
2

Ph
as

e 
1

C
on

tin
ue

to
m

on
ito

r a
nd

up
da

te
 

ge
oh

az
ar

d 
da

ta
ba

se
re

po
si

to
ry

R
ec

or
d 

da
ta

 in
 

ge
oh

az
ar

d 
da

ta
ba

se
 

re
po

si
to

ry

Is
 A

O
C

 
pr

es
en

t?

N
o

M
ak

e 
si

te
 

sa
fe

Y
es

S
en

d 
C

A
P

 re
po

rt 
to

 
G

eo
ha

za
rd

 A
PO

E
va

lu
at

e
pe

r 
H

az
ar

d
C

ha
ra

ct
er

iz
at

io
n 

M
at

rix
)

C
or

re
ct

iv
e 

m
ea

su
re

s 
or

 
m

ai
nt

en
an

ce
 p

la
n 

re
qu

ire
d 

?

Y
es

N
o

Is
 

ha
za

rd
ra

nk
 

H
ig

h
(4

) o
r 

V
er

y 
H

ig
h

(5
)?

C
om

m
un

ic
at

e 
fin

al
 

ou
tc

om
e 

to
 A

ss
et

 
P

ro
gr

am
O

w
ne

r a
nd

 
P

ip
el

in
e

S
er

vi
ce

s

S
ch

ed
ul

e
w

or
k

C
on

tin
ue

to
 

m
on

ito
r a

nd
ev

al
ua

te
 

du
rin

g 
ne

xt
 s

ch
ed

ul
ed

re
co

nn
ai

ss
an

ce
 

N
o

C
re

at
e 

pr
oj

ec
t 

(C
or

re
ct

iv
e

M
ea

su
re

)

P
er

fo
rm

w
or

k

Y
es

P
er

fo
rm

 d
es

kt
op

st
ud

y
of

 re
m

ot
e

se
ns

in
g 

da
ta

P
rio

rit
iz

e
us

in
g

ris
k 

an
al

ys
is

 
(P

ro
je

ct
 

P
rio

rit
iz

at
io

n
M

at
rix

) 

P
er

fo
rm

 r
ou

tin
e

pa
tro

ls

S
ch

ed
ul

e 
in

-
fie

ld
 e

va
lu

at
io

n 
 

Po
te

nt
ia

l 
ge

oh
az

ar
d

id
en

tif
ie

d

AppJ-11



Utility Procedure: TD-4810P-28
Attachment Publication Date: 09/20/2017  Effective date: 11/20/2017   Rev: 0

Gas Transmission Pipeline Geohazard Assessment

Attachment 1, Data Exchange between Pipeline Patrol Program and Transmission Integrity 
Management Program

PG&E Internal Information © 2017 PG&E Corporation.  All rights reserved. Page 1 of 3

INTRODUCTION

This document outlines the following data-sharing processes.
 Process A: Pipeline patrol program (Patrol) personnel report observations, including geohazard

conditions (landslides, land subsidence, erosion, sink holes, or other earth movements),
unintentionally exposed pipes, and exposed span damage (corrosion, casing issues, or other
damage), to Transmission Integrity Management Program (TIMP) personnel.

 Process B: Patrol receives and responds to TIMP requests for aerial imagery or special patrols
of sites.

PROCESS A (for Patrol personnel)

1. Observations reported by ground patrollers are submitted to Patrol’s administrative staff for
processing.

2. Classify the observations according to Utility Procedure TD-4412P-07, Attachment 1, “Reportable
Observations.”

3. For all P-3 or P-6 reported observations, Patrol administrative personnel perform the following
actions.
a. Group the observations by day and the following categories:

i. Exposed: Observations that
 Are classified under observation code P-3
OR
 Are classified under observation code P-6 AND involve an exposed pipe or span

ii. Geohazard: Observations that
 Are classified under observation code P-6

AND
 Do NOT involve an exposed pipe or span

b. Create a shapefile and Excel spreadsheet from the compiled observation data for each group,
as applicable. For Exposed observations, create a KML file as well.
i. Title the files from the Exposed observations using the format Exposed Obs from

Patrol_[YYYYMMDD], with the date being that on which this step is performed.
ii. Title the files from the Geohazard observations using the format Geohazard Obs from

Patrol_[YYYYMMDD], with the date being that on which this step is performed.
c. Review previously reported observations and determine whether any similar observations were

reported nearby. If so, then note the GPIDs of those earlier observations in the comments of the
spreadsheet and shapefile.
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Process A, continued

4. Patrol administrative personnel open a CAP item, one CAP item per day for each of the two categories.
a. For Exposed observations:

i. Title the CAP item using the same format used for naming the corresponding Excel file,
shapefile, and KML file.

ii. For owner of CAP item, assign to the designated member in TIMP.
iii. Enter the appropriate work center.

b. For Geohazard observations:
i. Title the CAP item using the same format used for naming the corresponding shapefile

and Excel file.
ii. For owner of CAP item, assign to the designated member in TIMP.
iii. Enter the appropriate work center.

c. Attach the following files to the CAP item:
 Shapefile and/or KML of the observations
 Corresponding Excel spreadsheet
 PDF of the completed ground documentation
 Any additional images of the observation sites

d. Set the CAP due date to 60 days after date of CAP item creation.

5. TIMP receives the CAP item, reviews the attachments, and closes the CAP item.
 By closing the CAP item, TIMP acknowledges the observation and accepts responsibility for

follow-up actions, as necessary.
 To the extent possible and practical, TIMP includes information in the response regarding

evaluation results and follow-up actions performed or planned for the reported condition.

END OF PROCESS

PROCESS B (for TIMP personnel)

1. To request aerial imagery or special patrols:
a. Initiate a CAP item.
b. Title the CAP using the format TIMP Request for Patrol Data_[YYYYMMDD].
c. Assign the CAP to patrol supervisor.
d. Describe the type of patrol data being requested (aerial imagery, special patrols, etc.).
e. Indicate patrolling frequency, if applicable.
f. Attach the following items:

 Shapefile of requested location(s)
 Corresponding Excel file of requested location(s)

2. Patrol personnel receive and accept the CAP item.

3. Patrol personnel collect the requested data in accordance with provided information.

4. Patrol personnel close the CAP item, attaching the requested data.
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END OF PROCESS

REVISION NOTES (Move this section to the bottom of the last page of attachment)
Where? What Changed?
NA This is a new attachment.

AppJ-14



GEOHAZARD OBSERVATION REPORT 
TD-4810P-28-F01, Rev. 0 

Publication Date: 09/20/2017 
Effective Date: 11/20/2017 

If completing this form by hand, use non-erasable blue or black ink.

PG&E Internal Use Information, SL2 © 2017 PG&E Corporation.  All rights reserved. Page 1 of 2

Use this form in lieu of the TIMP Geohazard Program digital GIS editing form. Information from this form is used to update the TIMP 
Geohazard Database, which tracks assessment of geohazards along PG&E gas transmission pipelines. 

Please submit completed form and photos to GeoHazard@pge.com

SECTION 1 To be filled out by all personnel. * required field
*Date of observation: District/Division:  
*Route: *Start Location Lat/Long(Dec°):

*End Location Lat/Long (Dec°):

Stationing or (MP):  Address, intersection, or other location description: 

*Geohazard Type
☐ Landslide / Ground movement ☐ Erosion / sinkhole ☐ Other / unknown
*Field Notes (description of geohazard, characteristics, any damage)

*Observation Performed by
Print Name and LAN ID: Signature: Date: 

Reviewed by (TIMP personnel) 
Print Name and LAN ID: Signature: Date: 

Action taken (check all applicable): 
☐ No further action required
☐ Notified pipeline engineer
☐ Notified geosciences personnel
☐ Need geotechnical field reconnaissance (SECTION 2)
☐ Other (explain below):
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Hazard Characterization Matrix 
GRI Description (landslides) Description (erosion) Action 

5 - Very 
High 

Active landslide within 100 feet (ft) of 
pipeline, with very high potential to engage 
within 3 years 

Active and within 100 ft, likely to 
engage pipe within 1 year 

Geoscience monitoring done annually. Geoprofessional 
to determine in the field if a mitigation study is needed. If 
mitigation study needed, use Project Prioritization Matrix 
and notify patrol personnel of the site and condition. 

4 - High Possibly-active landslide within 100 ft of 
pipeline, with very high potential to engage 
within 3-10 years 

Active and within 100 ft, likely to 
engage pipe within 1-2 years 

Geoscience monitoring done annually or biennially, as 
determined by a geoprofessional.  

3 - 
Moderate 

Active or dormant landslide within 100 ft of 
pipeline with moderate potential to engage 
over service life (>10 years) 

Active and within 100 ft, likely to 
engage pipe within 2-5 years 

Follow-up review via remote sensing every 
4-5 years.

2 - Low Active or dormant landslide within 100 ft of 
pipeline, with low potential to engage the 
pipeline over service life (>10 years) 

Low activity, or dormant, likely to 
engage pipe within 5-10 years 

Follow-up review via remote sensing every 
4-5 years.

1- No
hazard

Landslides beyond 100 ft but within 1000 ft of 
pipeline that do not pose a threat to pipeline 

Low activity, outside 100 ft, not 
likely to threaten pipe 

Follow up review via remote sensing every 
4-5 years.

Unknown Threat level and characterization unknown; 
data obtained via report (as outlined in 
Section 1) or historic geologic record 

Threat level and characterization 
unknown, data obtained via 
report or historic geologic record 

Added to geohazard database repository via geohazard 
database repository via desktop or through reports. 
Evaluate and assign threat index in field. 

SECTION 2 To be filled out by all personnel. * required field
*Threat index (see Hazard
Characterization Matrix below)
Geohazard Name 
(colloquial name for site, if applicable) 
*Geohazard Classification
For the purpose of this form, “type” indicates a general category of geohazard, and “class” indicates a more specific
geohazard mechanism, if applicable.

Landslides ONLY Erosion ONLY 
Movement TYPE 

(choose one) 
Movement CLASS 

(choose one) 
Erosion TYPE 

(choose one) 
Erosion CLASS 

(choose one) 
☐ Complex ☐ Complex ☐ Channel Erosion ☐ Stream Incision and Scour

☐ Meandering/Lateral stream
migration

☐ Fall ☐ Rock Fall ☐ Slope or Surface Erosion ☐ Bank Erosion
☐ Gullying
☐ Slope Erosion (span)

☐ Flow ☐ Debris Flow
☐ Earth Flow

☐ Subsurface Erosion ☐ Piping or Sinkholes

☐ Slide ☐ Earth Slide – Rotational
☐ Earth Slide - Translational

☐ Slump ☐ Slough
☐ Spread ☐ Earth Spread
☐ Topple ☐ Topple
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SUMMARY

This utility procedure provides instructions, guidance, and requirements to ensure and 
document this Performance Plan, as required by Code of Federal Regulations (CFR) Title 49, 
Transportation, Part 192—Transportation of Natural and other Gas by Pipeline: Minimum 
Federal Safety Standards, Section (§)192.945, “What methods must an operator use to 
measure program effectiveness?,” is established to evaluate how effectively Transmission 
Integrity Management Program (TIMP) objectives are being accomplished and determine if the 
integrity and safety of the pipelines are being improved. As part of this Performance Plan, 
PG&E has implemented a prescriptive TIMP that follows the requirements outlined in ASME 
B31.8S – 2004.

Level of Use:  Informational Use

TARGET AUDIENCE

TIMP personnel

SAFETY

NA

BEFORE YOU START

NA

TABLE OF CONTENTS

SUBSECTION TITLE PAGE

1 Performance Measurement .................................................................................2

2 Performance Effectiveness..................................................................................5

3 Performance Reporting........................................................................................7

4 Documentation.....................................................................................................7

5 Roles and Responsibilities...................................................................................7
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PROCEDURE STEPS

1 Performance Measurement

As per 49 CFR §192.945 (which incorporates Section 9.4 and Appendix A of ASME B31.8S-
2004), for prescriptive programs, the company determines and documents the performance 
measures and metrics as outlined below.

1.1 Overall Program Measurements

1. In accordance with ASME B31.8S-2004, Section 9.4b, the following overall program 
measurements for prescriptive programs shall be determined and documented 
annually:

 Number of miles of pipeline inspected versus program requirements (which 
should be represented in the program schedule)

 Number of immediate repairs completed as a result of the integrity 
management inspection program

 Number of scheduled repairs completed as a result of the integrity management 
inspection program

 Number of leaks, failures, and incidents, classified by cause

1.2 For the purposes of counting mileage as being inspected via direct assessment, PG&E shall 
count mileage following the completion of scheduled digs. Performance measures to 
determine the effectiveness of the ECDA process are defined in Utility Procedure 
TD-4810P-90, “External Corrosion Direct Assessment Process,” Section 8.0.

1.3 For the purposes of counting mileage as being inspected via in-line inspection (ILI), PG&E 
shall count mileage following the approval of completed ILI inspection runs, per Utility 
Procedure TD-4810P-11, “In-Line Inspections,” Section 6.4.

1.4 For the purposes of counting mileage as being inspected via strength testing, PG&E shall 
count mileage following the completion of a successful test, per Utility Procedure 
TD-4810P-23, “Strength Test as an Integrity Assessment (Former RMP-23),” Section 4.0.

1.5 For the purposes of counting mileage as being inspected via direct examination, PG&E shall 
count mileage following the completion of a successful examination, per Utility Procedure 
TD-4810P-18, “Direct Examination Procedure (Former RMP-18),” Section 5.0.

1.6 These performance measures may be changed, modified or additional measures added over 
time in order to remain effective as well as compliant with ASME B31.8S. All changes will be 
documented as described in Utility Procedure TD-4810P-21, “Management of Change (Former 
RMP-21).”
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1.7 Threat-Specific Metrics for Each of the Nine Threat Categories

In accordance with Table 9 and Appendix A of ASME B31.8S-2004, the following threat-
specific metrics shall be determined and documented:

1. External Corrosion:

 Number of hydrostatic test failures caused by external corrosion

 Number of repair actions (account for immediate and scheduled conditions) 
taken due to in-line inspection results

 Number of repair actions taken due to direct assessment results

 Number of external corrosion leaks

2. Internal Corrosion:

 Number of hydrostatic test failures caused by internal corrosion

 Number of repair actions taken due to in-line inspection results

 Number of repair actions taken due to direct assessment results, immediate 
and scheduled

 Number of internal corrosion leaks

3. Stress Corrosion Cracking (SCC):

 Number of in-service leaks or failures due to SCC

 Number of repairs or replacements due to SCC

 Number of hydrostatic test failures due to SCC

4. Manufacturing:

 Number of hydrostatic test failures caused by manufacturing defects

 Number of leaks due to manufacturing defects
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Section 1.7 (continued)

5. Construction:

 Number of leaks or failures due to construction defects

 Number of girth welds/couplings reinforced/removed

 Number of wrinkle bends removed

 Number of fabrication welds repaired/removed

6. Equipment:

 Number of regulator valve failures

 Number of relief valve failures

 Number of gasket or O-ring failures

 Number of leaks due to equipment failures

7. Third-party damage:

 Number of leaks or failures caused by third-party damage

 Number of leaks or failures caused by previously damaged pipe

 Number of leaks or failures caused by vandalism

 Number of repairs implemented as a result of third-party damage prior to a leak 
or failure

8. Incorrect operations:

 Number of leaks or failures caused by incorrect operations

 Number of audits/reviews conducted

 Number of findings per audit/review, classified by severity

 Number of changes to procedures due to audits/reviews
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Section 1.7 (continued)

9. Weather-related and outside forces:

 Number of leaks that are weather-related or due to outside force

 Number of repair, replacement, or relocation actions due to weather-related our 
outside-force threats

1.8 A detailed Metric Outline for each metric is saved on the TIMP SharePoint site in the “Asset 
Family Owner Metrics” folder.

2 Performance Effectiveness

2.1 PG&E’s plan to evaluate the performance effectiveness of the TIMP over time is based on the 
following:

 Continuous improvement of the internal performance metrics

 Benchmarking against industry best practices

 Influence of program on system wide company practices and pipeline safety

 The TIMP Performance and Metrics Committee (TIMP PMC) is responsible for utilizing 
the outputs of these activities to evaluate performance effectiveness and initiate on-
going program improvements.

2.2 Continuous Improvement of the Internal Performance Metrics

1. PG&E updates the status of the performance metrics tracked in Section 1, based on 
the frequency of each metric designated in the Metric Outline(s) located in the “Asset 
Family Owner Metrics” folder of the TIMP SharePoint site, according to the following 
steps:

a. Metrics are entered into the “Input Sheet for TIMP Metrics” located in the “Asset 
Family Owner Metrics” folder of the TIMP SharePoint site by the responsible 
parties outlined in Section 5.1.

b. The data is then converted to a TIMP Metrics summary report and graphical 
TIMP Metrics dashboard and posted to the TIMP SharePoint site.

c. The TIMP Metrics summary report is presented at the TIMP Update Meeting.

2. The TIMP PMC meets annually to review the TIMP Metrics summary reports, identify 
on-going trends and issues, and strategize on potential program improvements. The 
analysis and potential program improvements identified during these meetings are 
documented in the meeting minutes.
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2.3 Benchmarking against industry best practices to evaluate program effectiveness

1. Since 2004, gas transmission pipeline operators have been required to submit 
performance measure reports for pipeline infrastructure covered by Integrity 
Management (IM) programs to the US Department of Transportation’s Pipeline and 
Hazardous Materials Safety Administration (PHMSA) using Form PHMSA F 7100.2 
and 7100.2-1. PHMSA publishes the data provided in these reports in the Performance 
Measures section of its website annually to show the following industry trends:

 Industry-wide HCA miles

 Significant incidents, failures and leaks per HCA mile

 HCA Significant incidents, failures and leaks by Cause

 HCA assessments, both baseline and reassessment

 Number of Repairs, Immediate vs Scheduled

2. The TIMP PMC meets annually to compare these industry benchmarks against 
PG&E’s performance, identify on-going trends and issues, and identify potential areas 
and opportunities for program improvement. The TIMP PMC will evaluate the trends 
over time and consider if changes are based on normal fluctuations or significant 
deviations. Results of these meetings are documented on the TIMP SharePoint site.

2.4 Influence of program on system-wide company practices and pipeline safety

1. As part of PG&E’s ongoing efforts and focus on safety, the Company developed Utility 
Procedure TD-4020P-01, “Gas Corrective Action Program.” The TIMP PMC conducts a 
quarterly review of CAP items relevant to transmission pipeline assets to identify 
possible trends and confirm that:

a. Possible threats have been identified and risks have been evaluated

b. Appropriate preventive and mitigation measures for improving system integrity 
were identified

2.5 As new data sources become available, these data sources are used to identify issues related 
to TIMP, if applicable.

2.6 Potential program improvement recommendations identified through the performance 
effectiveness evaluation process will be presented to the Director of TIMP for approval. The 
program improvement is then entered into CAP and assigned to the appropriate group for 
development. Once ready for implementation, TD-4810P-21 is followed for implementation 
and updating of all affected TIMP gas guidance documents.
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2.7 To summarize, the TIMP PMC’s responsibilities consists of the annual review of the TIMP 
Metrics, annual comparison of industry benchmarks against PG&E’s performance, quarterly 
review of CAP items related to transmission pipes for possible trends, and identify potential 
recommendations for program improvements. 

3 Performance Reporting

3.1 PG&E shall communicate the results of its integrity program’s performance periodically as 
outlined below.

1. Internal Communications

 Post TIMP Metrics summary report and graphical dashboard to the TIMP 
SharePoint site

 Communicate TIMP Metrics summary report to the TIMP Update Meeting

3.2 Any program changes implemented as a result of the performance effectiveness activities 
described in Section 2 will be communicated throughout the company utilizing TD-4810P-21.

4 Documentation

4.1 TIMP metrics tracking sheets, supporting documentation, and Metric Outlines are retained 
electronically in the “Asset Family Owner Metrics” folder of the TIMP SharePoint site.

4.2 The TIMP Metrics dashboard is updated monthly and displayed on the TIMP SharePoint site 
homepage.

5 Roles and Responsibilities

5.1 The following are the responsibilities for implementing this procedure of the Gas TIMP:

 ILI Engineer Supervisor(s): Provides system performance metrics related to ILI, as 
designated in the Metric Outline.

 DA Engineer Supervisor: Provides system performance metrics related to Direct 
Examination, ECDA, ICDA, and SCCDA, as designated in the Metric Outline.

 TIMP Risk Management Supervisor(s): Provides system performance metrics related 
to risk management, as designated in the Metric Outline.

 TIMP Performance and Metrics Committee: Responsible for annually reviewing the 
TIMP Metrics, and comparing industry benchmarks against PG&E’s performance, 
quarterly reviewing CAP items related to transmission pipes to identify possible trends, 
and identifying potential recommendations for program improvements.

 Gas Business Analyst: Responsible for managing the TIMP metrics tracking sheets, 
generating and posting the TIMP Metrics dashboard.
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 TIMP Steering Committee: Responsible for managing the TIMP PMC deliverables 
and prioritizing program recommendations.

6 Records

Retain records per the Record Retention Schedule.

END of Instructions

DEFINITIONS

Corrosion: The deterioration of a material, usually a metal, that results from a reaction with its 
environment.

Direct Assessment: A method of assessing the integrity of pipelines with regard to the 
corrosion threats. The process includes the gathering and integration of risk factor data, 
indirect examination or analysis to identify areas of suspected corrosion, direct examination in 
those areas, and post assessment evaluation.

External Corrosion Direct Assessment (ECDA): A four-step process that combines pre-
assessment, indirect inspection, direct examination, and post-assessment to evaluate the 
threat of external corrosion to the integrity of the pipeline. Refer to TD-4810P-90 for ECDA 
procedures.

Failure: PHMSA defines failures using ASME/ANSI B31.8S as a general term used to imply 
that a part in service: has become completely inoperable, is still operable but is incapable of 
satisfactorily performing its intended function; or has deteriorated seriously, to the point that it 
has become unreliable or unsafe for continued use. Failures that result in an unintentional 
release of gas should be reported as leaks.

High Consequence Area (HCA): An area established by one of the methods described in 49 
CFR §192.903

In-Line Inspection (ILI): The inspection of a pipeline from the interior of the pipeline using an 
in-line instrumented inspection tool. The tools used to conduct ILI are known as smart pigs or 
intelligent pigs. Refer to TD-4810P-11 for ILI procedures.

Internal Corrosion Direct Assessment (ICDA): Process an operator uses to identify areas 
along the pipeline where fluid or other electrolyte introduced during normal operation or by an 
upset condition may reside, and then focuses direct examination on the locations in covered 
segments where internal corrosion is most likely to exist. The process identifies the potential 
for internal corrosion caused by microorganisms, or fluid with CO2, O2, hydrogen sulfide, or 
other contaminants present in the gas. Refer to Utility Procedure TD-4810P-10, “Internal 
Corrosion Direct Assessment (Former RMP-10)” for ICDA procedures.

Leaks: PHMSA defines leaks as unintentional escapes of gas from the pipeline that are not 
reportable as Incidents.
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Definitions (continued)

Pipeline: All parts of those physical facilities through which gas moves in transportation, 
including pipe, valves, and other appurtenance attached to the pipe, compressor units, 
metering stations, regulator stations, delivery stations, holders, and fabricated assemblies.

Significant incidents: PHMSA defines significant incidents as reports from gas transmission 
operators that include a fatality or personal injury requiring in-patient hospitalization and those 
with property damage greater than $50,000 in 1984 dollars.

Stress Corrosion Cracking Direct Assessment (SCCDA): (SCCDA) is a process to assess 
a covered pipe segment for the presence of SCC primarily by systematically gathering and 
analyzing excavation data for pipe having similar operational characteristics and residing in a 
similar physical environment. Refer to Utility Procedure TD-4810P-13, “Stress Corrosion 
Cracking Direct Assessment (Former RMP-13)” for SCCDA procedures.

Shall: A requirement that must be complied with or its exception approved and documented in 
accordance with Section 20 of TD-4810S.

Should: A recommendation that is desirable to follow, if possible. Not following the 
recommendation does not have to be documented or approved.

TIMP SharePoint Location of Asset Family Owner Metrics - 
https://sps.utility.pge.com/sites/TIMP/AFO Metrics/Forms/AllItems.aspx

Location for electronic documents and records. http://wss/sites/TIMP/default.aspx

IMPLEMENTATION RESPONSIBILITIES

This utility procedure will be communicated via an announcement. In addition, implementation 
will be communicated to personnel by the TIMP leadership.

GOVERNING DOCUMENT

TD-4810S, “Gas Transmission Integrity Management Program”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O, “Gas 
Transmission Pipeline Integrity Management”
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REVISION NOTES

Where? What Changed?

NA This is a new procedure.
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SUMMARY

This procedure describes the overall process of performing an external corrosion direct 
assessment (ECDA) survey on identified gas transmission pipeline segments constructed from 
ferrous materials. It shall be used along with the other affiliated ECDA procedures, including 
those listed in the “Before You Start” section. 

The Company’s ECDA process has been developed to comply with the relevant sections of 
NACE SP0502-2010, “Pipeline External Corrosion Direct Assessment Methodology”; ASME 
Standard B31.8S-2004, “Managing System Integrity of Gas Pipelines,” Section 6.4; and Code 
of Federal Regulations (CFR) Title 49, Transportation, Part 192, “Transportation of Natural and 
Other Gas by Pipeline: Minimum Federal Safety Standards,” Subpart O, “Gas Transmission 
Pipeline Integrity Management.” 

Level of Use: Informational Use

TARGET AUDIENCE

Transmission integrity management program (TIMP) direct assessment (DA) personnel and 
those associated with the execution of ECDA projects.

SAFETY

Compliance with this utility procedure ensures that pipelines are properly inspected using 
ECDA, which results in increased public and personnel safety. However, no specific safety 
concerns are associated with the use of this procedure by a user implementing the ECDA 
process.

BEFORE YOU START

Review Utility Standard TD-4180S, “General Corrosion Control of Gas Facilities,” and be 
familiar with all affiliated ECDA procedures, including the following: 

 TD-4810P-91, “External Corrosion Direct Assessment Process - Pre-Assessment”

 TD-4810P-92, “External Corrosion Direct Assessment Process - Indirect Inspection”

 TD-4810P-93, “External Corrosion Direct Assessment Process - Direct Examination”

 TD-4810P-94, “External Corrosion Direct Assessment Process - Post-Assessment”
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PROCEDURE STEPS

1 Introduction

ECDA is a structured process that is intended to improve safety by assessing and reducing the 
impact of external corrosion on pipeline integrity. By identifying and addressing external 
corrosion activity, repairing external corrosion anomalies, and repairing and remediating the 
causes, ECDA proactively seeks to prevent external corrosion from causing defects from 
growing to a size that is large enough to affect structural integrity. Through successive 
applications, ECDA should identify and address locations at which corrosion activity has 
occurred, is occurring, or may occur.

2 Objectives

This utility procedure serves as a general guide for applying NACE SP0502-2010 and related 
industry standards to typical pipeline systems and short sections of piping such as crossovers, 
compressor station piping, valve sites and pipeline drips. 

The ECDA methodology is a four-step process that requires the integration of data from 
multiple indirect field inspections and from direct pipe surface examinations with the pipe’s 
physical characteristics and operating history. The four steps of the process and their 
associated objectives are as follows:
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2.1 Pre-Assessment

The pre-assessment phase collects historic and current data to determine ECDA feasibility, 
appropriate indirect inspection tools, ECDA regions, and consequence-level criteria for 
subsequent indication prioritization. The data collected are typically available in construction 
records, operating and maintenance histories, pipeline features lists, corrosion survey records, 
other aboveground inspection records, and inspection reports from prior integrity evaluations 
or maintenance actions.

The Company’s pre-assessment process complies with 49 CFR §192.925(b)(1), 
“Preassessment”; ASME Standard B31.8S-2004, Section 6.4; and NACE SP0502-2010, 
Section 3. Detailed process and requirements are included in the ECDA pre-assessment 
procedure TD-4810P-91.

2.2 Indirect Inspection

The indirect inspection step entails performing aboveground inspection surveys to identify and 
define the severity of coating faults, diminished cathodic protection (CP), other anomalies, and 
areas where corrosion activity may have occurred or may be occurring. In this step, two or 
more complementary indirect inspection tools are used over the entire ECDA project to 
provide improved detection reliability under the wide variety of conditions that may be 
encountered along a pipeline right-of-way (except for aboveground piping). The indirect 
examination step also includes the analysis of pre-assessment data and indirect inspection 
data to prioritize indications based on the likelihood and severity of external corrosion and the 
selection of direct examination locations.

The Company’s indirect inspection process complies with 49 CFR §192.925(b)(2), “Indirect 
inspection”; ASME Standard B31.8S-2004, Section 6.4; and NACE SP0502-2010, Section 4. 
Detailed process and requirements are included in the ECDA indirect inspection survey 
procedure TD-4810P-92.

Indirect inspection may be replaced with 100% direct examination per Utility Procedure 
TD-4810P-18, “Direct Examination Procedure (Former RMP-18),” and NACE SP0502-2010 
Appendices A, “Direct Examination–Data Collection Methods Before Coating Removal 
(Nonmandatory),” and B, “Direct Examination–Coating Damage and Corrosion Depth 
Measurements (Nonmandatory).” 

2.3 Direct Examination

The direct examination step includes the excavation of prioritized sites for pipe external 
surface evaluations resulting in validation or re-ranking of the prioritized indications. In 
addition, this step includes the evaluation of remaining pipeline strength and performing 
remediation, if required. When corrosion protection deficiencies are identified, they are further 
addressed through PG&E’s corrosion mitigation Utility Standard TD-4181S, “External 
Corrosion Control of Gas Facilities.” The direct examination step also includes performing 
in-process evaluation and, if appropriate, performing root-cause analysis and reclassifying and 
reprioritizing defects.
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2.3 (continued)

The direct examination process complies with 49 CFR §192.925(b)(3), “Direct examination”; 
ASME Standard B31.8S-2004, Section 6.4; and NACE SP0502-2010, Sections 5 and 6. 
Detailed process and requirements are included in the ECDA direct examination procedure 
TD-4810P-93.

2.4 Post-Assessment

The post-assessment step entails determining the remaining life for each ECDA region, 
defining the reassessment intervals for each ECDA region, assessing the effectiveness of the 
ECDA process, determining mitigation measures, preparing the project report, and considering 
opportunities for continuous improvement. 

The Company’s post-assessment process complies with 49 CFR §192.925(b)(4), “Post 
assessment and continuing evaluation”; ASME Standard B31.8S, Section 6.4; and NACE 
SP0502-2010, Section 6. Detailed process and requirements are included in the ECDA post-
assessment procedure TD-4810P-94.

3 Roles and Responsibilities

3.1 DA Engineering Manager

The DA Engineering Manager (DAEM) has overall responsibility for ensuring that this 
procedure is implemented effectively, including approval of documents, plans, and exceptions. 
The DAEM is also responsible for overall compliance and resource planning necessary to 
implement the DA program.

3.2 DA Engineering Supervisor

The DA Engineering Supervisor is responsible for supervising the DA engineering team. The 
DA Engineering Supervisor is also responsible for ensuring that all phases of the ECDA 
process are conducted in a timely, compliant manner as well as quality control of the technical 
reports and recommendations provided by DA Project Engineers.

3.3 DA Project Engineer

The DA Project Engineer provides technical evaluations and analyses throughout the 
assessment process. The DA Project Engineer is responsible for his or her assigned ECDA 
project, which includes sufficient data analysis, the creation of pre-assessment reports, the 
creation of ECDA region designation, the selection of indirect inspect tools, the review and 
evaluation of indirect inspection results, the selection of dig locations, remaining strength 
evaluations, and the creation of post-assessment reports.

3.4 Field Engineer

The Field Engineer (FE) is responsible for gathering and verifying the accuracy of the 
documentation required for completing the pre-assessment phase of the ECDA process. With 
experience, an FE may perform an additional ECDA analysis.
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3.5 IIT Inspection Personnel

Indirect Inspection Tool (IIT) inspection personnel are responsible for conducting the indirect 
inspections. They are responsible for conducting the inspections in accordance with this 
procedure and other testing procedures that have been referenced in the assessment process.

3.6 Direct Examination Inspection Personnel

Direct Examination (DE) inspection personnel are responsible for conducting the assigned 
direct examinations. They are responsible for conducting the inspections and tests in 
accordance with this procedure and other testing procedures that have been referenced in the 
assessment process.

3.7 Principal DA Engineer

The Principal DA Engineer provides technical guidance on pre-assessment reports, IIT 
selection, root-cause analysis reports and direct examination site selections. The Principal DA 
Engineer is responsible for measuring and reporting overall ECDA program effectiveness 
including metrics of pre-assessment and IIT performance compared with excavation results, 
communicating ECDA findings to stakeholders and overall quality assurance for the ECDA 
program. The Principal DA Engineer is also responsible for creating, revising and 
communicating changes associated with all DA procedures.

4 Training

The provisions of this procedure shall be applied under the direction of competent persons 
who, by reason of knowledge of the physical sciences and the principles of engineering and 
mathematics, acquired by education and related practical experience, are qualified to engage 
in the practice of corrosion control and risk assessment on buried ferrous piping systems. 

Specific training requirements for key ECDA positions are specified in Utility Standard 
TD-4810S, “Gas Transmission Integrity Management Program (Former RMP-06).” 

If training requirements are not met, they must be approved through the exception process 
described in Section 8. Persons not meeting the training requirements may serve in a role 
subject to the exception, with a plan in place specifying the training they will receive by a 
certain date.

5 ECDA Project Scope

ECDA segments and schedules are defined in the integrity management Working Assessment 
Plan (WAP), which is developed through the decision-making processes outlined in TD-4810S. 
Changes to the identified scope should be documented and approved as specified in 
TD-4810S. 

Risk Management shall issue the ECDA project scope to the DA Engineering Supervisor. At a 
minimum, the scope must include the following information:
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Section 5 (continued)

 High consequence area (HCA) identifier(s) or segment number(s)

 HCA status (existing HCA, HCA with extension/growth or new HCA)

 HCA extents

 Route number(s)

 Compliance due date for each HCA or segment

A scope change is required once the first project documentation is signed. Any changes to the 
scope of the project shall be documented per TD-4810S.

6 First-Time Application of ECDA

When ECDA is applied for the first time on a pipeline, more stringent requirements apply. As 
outlined in TD-4810P-91, TD-4810P-92, TD-4810P-93, and TD-4810P-94, these requirements 
may include, but are not limited to, additional data collection, direct examinations, and post-
assessment activities. 

Application of an in-line inspection (ILI) or pressure test on a covered segment prior to 
conducting ECDA for the first time does not release the segment from first-time ECDA 
requirements. According to PHMSA FAQ 233, the growth of a pipeline segment already in the 
integrity management program as a result of growth of the related HCA does not constitute a 
newly identified HCA. No requirements of the rule applicable to newly identified HCAs are 
triggered by such growth. 

7 Continuous Improvement

Throughout the ECDA process, as well as during scheduled activities and reassessments, 
PG&E should endeavor to improve the ECDA applications by incorporating feedback at all 
appropriate opportunities. 

An annual review of all completed ECDA projects shall be held to discuss topics such as:

 Identification and classification of indirect inspection results 

 Data collection from direct examinations 

 Remaining strength analyses 

 Root-cause analyses

 Remediation activities 

 In-process evaluations
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Section 7 (continued)

 Direct examinations used for process validation 

 Criteria for monitoring long-term ECDA effectiveness 

 Scheduled monitoring and periodic reassessments 

 Overlap between ECDA projects and other integrity assessment programs (e.g., in-line 
inspection, hydrotest)

8 Exception Process

Requirements of this ECDA procedure shall be followed. Exceptions may be obtained through 
prior approval, using the procedure outlined in TD-4810S. 

If the intent is to take exception to a “shall” requirement stated in either PHMSA’s Integrity 
Management Rule (49 CFR §192, Subpart O) or the sections of NACE SP0502-2010 
referenced therein, then a waiver must be obtained from PHMSA in accordance with 49 USC 
§60118I and the application process set forth in 49 CFR §190.341, “Special Permits.” 

9 Management of Change Process

The ECDA process is covered by the Management of Change (MOC) process described in 
TD-4810S. 

10 Records

10.1 Retain records per the Record Retention Schedule.

END of Instructions

DEFINITIONS

Covered segment: As defined in 49 CFR §192.903, “What definitions apply to this subpart?,” 
covered segment or covered pipeline segment means a segment of gas transmission pipeline 
located in an HCA (see Utility Standard TD-4127S, “Class Location and High Consequence 
Area Determination and Compliance,” for definition of HCA). The term “transmission line” is 
defined in TD-4810S. Covered pipeline segments are pipeline segments in an HCA that meet 
the characteristics specified by the PHMSA, requiring them to be included in the company 
Integrity Management Plan.

Defect: Per NACE SP0502-2010 definition, an anomaly in the pipe wall that reduces the 
pressure-carrying capacity of the pipe.
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Definitions (continued)

ECDA region: Per NACE SP0502-2010 definition, “a section or sections of a pipeline that 
have similar physical characteristics, corrosion histories, expected future corrosion conditions, 
and in which the same indirect inspection tools are used.” An ECDA region can be 
discontinuous.

First time: The first time the ECDA methodology is used to assess the integrity of all or part of 
a segment. First-time applications of ECDA are subject to more stringent requirements and 
more restrictive criteria in the pre-assessment, indirect inspection, direct examination, and 
post-assessment phases of the ECDA per NACE SP0502-2010 and 49 CFR §192.925(b), 
“General requirements.” Application of an ILI or pressure test on a covered segment prior to 
conducting ECDA for the first time does not release the segment from first-time ECDA 
requirements. According to PHMSA FAQ 233, the growth of a pipeline segment already in the 
integrity management program as a result of growth of the related HCA does not constitute a 
newly identified HCA. No requirements of the rule applicable to newly identified HCAs are 
triggered by such growth. 

Shall: A requirement that must be complied with or its exception approved and documented in 
accordance with Section 8 of this procedure.

Should: A recommendation that is desirable to follow, if possible. If an alternative approach is 
taken to meet the recommendation of the invoked standard, records must be generated by the 
alternative approach. Furthermore, the documents must technically justify that the alternative 
approach provides an equivalent level of protection. If a “should” statement is not 
implemented, a sound technical basis for why it has not been implemented must be 
documented in the project documents.

IMPLEMENTATION RESPONSIBILITIES

Transmission Integrity Management is responsible for communicating the publication of this 
document and the other ECDA procedures published with this document to the target 
audience.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program (Former 
RMP-06)” 

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192, “Transportation of 
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards,” Subpart O, “Gas 
Transmission Pipeline Integrity Management” 
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REFERENCE DOCUMENTS

ANSI/NACE SP0502-2010, Standard Practice, “Pipeline External Corrosion Direct 
Assessment Methodology,” NACE International 2010 

ASME B31.8S-2004 (Revision of ASME B31.8S-2001), “Managing System Integrity of Gas 
Pipelines,” ASME Code for Pressure Piping, B31 Supplement to ASME B31.8, The American 
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Code of Federal Regulations (CFR) Title 49, Transportation, Part 190, “Pipeline Safety 
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Utility Standard TD-4180S, “General Corrosion Control of Gas Facilities” 

Utility Standard TD-4181S, “External Corrosion Control of Gas Facilities” 

APPENDICES
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ATTACHMENTS
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TD-4810P-09, “External Corrosion Direct Assessment (Former RMP-09),” Revision 0, 
published on 10/14/2015, and related attachments

TD-4810B-002, “Updates to Baseline Potential Calculation,” Revision 0, published on 
12/29/2016
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DOCUMENT APPROVER
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DOCUMENT CONTACT

Bryon Winget, Manager, Direct Assessment

REVISION NOTES
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SUMMARY

This procedure describes the process of performing the pre-assessment phase as part of an 
external corrosion direct assessment (ECDA) survey on identified gas transmission pipeline 
segments constructed from ferrous materials, and shall be used along with other affiliated 
ECDA procedures, including those listed in the Before You Start Section.

The Company’s pre-assessment practices comply with Code of Federal Regulations (CFR) 
Title 49, Transportation, Part 192—Transportation of Natural and other Gas by Pipeline: 
Minimum Federal Safety Standards, Section (§) 192.925(b)(1), “Preassessment;” ASME 
Standard B31.8S 2004 Section 6.4; and NACE SP0502-2010 Section 3.

Level of Use:  Informational Use

TARGET AUDIENCE

Transmission Integrity Management Program (TIMP) Direct Assessment (DA) personnel and 
those associated with the execution of ECDA projects.

SAFETY

Compliance with this utility procedure ensures that pipelines are properly inspected using 
ECDA, which results in increased public and personnel safety. However, no specific safety 
concerns are associated with the use of this procedure by a user implementing the ECDA 
process.

BEFORE YOU START

Review Utility Standard TD-4180S, “General Corrosion Control of Gas Facilities” and be 
familiar with all ECDA procedures including the following:

 TD-4810P-90, “External Corrosion Direct Assessment Process”

 TD-4810P-92, “External Corrosion Direct Assessment – Indirect Inspection”

 TD-4810P-93, “External Corrosion Direct Assessment – Direct Examination”

 TD-4810P-94, “External Corrosion Direct Assessment – Post-Assessment”
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PROCEDURE STEPS

1 Introduction

The ECDA methodology is a four-step process that requires the integration of data from 
multiple indirect field inspections and direct pipe surface examinations with the pipe’s physical 
characteristics and operating history. This procedure focuses on the first phase of the ECDA 
process.

The pre-assessment phase collects historic and current data to determine ECDA feasibility, 
appropriate indirect inspection tools, ECDA regions, and urgency criteria for subsequent 
indication prioritization. The data collected are typically available in construction records, 
operating and maintenance histories, pipeline features lists, corrosion survey records, other 
aboveground inspection records, and inspection reports from prior integrity evaluations or 
maintenance actions.

2 Objectives

The objectives of the pre-assessment phase are to:

 Collect data for use in all ECDA phases

 Assess ECDA feasibility

 Select indirect inspection tools (IITs)

 Designate ECDA regions

 Determine consequence levels
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3  Data Collection

The ECDA project team collects data throughout the ECDA process, starting at the pre-
assessment phase.

1. Data Elements

The specific data elements to collect during the ECDA pre-assessment phase are 
listed in Appendix A, “Pre-Assessment Data List.”

Appendix A is based on NACE SP0502-2010, “Pipeline External Corrosion Direct 
Assessment Methodology,” Section 3.2.2, Table 1, and provides guidance regarding 
the possible sources for each data element. If a data element is not available in the 
listed sources, the project engineer should use good judgment in seeking the data 
elsewhere. At a minimum, the data sources must include data from the “required” 
elements in the following categories: (1) pipe-related data, (2) construction-related 
data, (3) soils/environmental data, (4) corrosion control data, and (5) operational data.

Data elements that are identified as “required” are important to the success of the 
ECDA process. “Desired” data elements should be obtained if the data is readily 
available in existing records or can be obtained from easily conducted measurements 
or examinations.

2. Data Collection 

The project engineer or designee shall review available pipeline records and collect the 
data elements per Appendix A. The collected data elements must be documented on 
“Report A – Data Element Check Sheet,” as needed. 

As needed, or as a means of imposing an additional requirement for first time 
assessment, the project engineer or designee populates “Report A” with information 
from field visits. Some of the data elements that might require field collection or 
verification are listed in Appendix A.

Missing data should be identified and addressed as follows:

Missing Required Data: Required data elements are critical to the success of the 
ECDA program. At a minimum, data in the following five categories must be collected: 
pipe related, construction related, soils/environmental, corrosion control, and 
operational. Missing required data shall be documented on “Report B – Data Analysis 
Report” along with the reason for the missing data and an explanation as to why the 
data is not needed (if applicable).

Missing Desired Data: The project engineer should review the missing desired data to 
identify if any of the data elements are essential to conduct the ECDA. If some of the 
missing desired data are essential, then it should be documented and explained on 
“Report B – Data Analysis Report.”
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4 Feasibility Analysis 

The project engineer must integrate and analyze the data collected on the pipeline segments 
and determine whether the application of the ECDA is appropriate. The project engineer must 
examine the existing data in each of the categories in Appendix A and assess the feasibility of 
ECDA.

If the conditions along a portion of the pipeline prevent effective implementation of ECDA, this 
procedure is no longer applicable and the issue must be brought to the attention of the Direct 
Assessment Engineering Manager (DAEM). The analysis decisions and bases must be 
documented using the process in Utility Standard TD-4810S. Sections of a line segment where 
DA is not feasible must be assessed using another method; however, if determined to be 
feasible, DA can be used on the upstream and downstream portions of the line segment.

The project engineer must document the results of the feasibility assessment on 
“Report C – Feasibility Analysis Report,” including:

 Adverse conditions that might make the ECDA infeasible;

 Special considerations or techniques that need to be incorporated when conducting the 
ECDA to overcome the adverse conditions;

 A conclusion on the feasibility of conducting ECDA for the project.

If the Project Engineer finds that there is insufficient data, ECDA must not be used for those 
segments, per NACE SP0502-2010, Section 3.2.4.

5 Indirect Inspection Tool (IIT) Selection

Using the data in Appendix A, the Project Engineer shall select at least two complementary 
tools for each region of the project. According to NACE, tools are “complementary” if their 
strengths compensate for each other’s limitations. The two primary IITs must remain the same 
within a single region. At the discretion of the Project Engineer, three or more IITs may be 
used in specific areas of the ECDA Project. 

1. General Criteria

The project engineer shall select IITs based on their ability to reliably detect the 
likelihood of corrosion activity and/or coating holidays under the specific pipeline 
conditions for each segment. 

If the project engineer uses an indirect inspection tool that is not described in Appendix 
A, “Indirect Inspection Methods,” of NACE SP0502-2008 then the project engineer 
must document the applicability, validation basis, equipment used, application 
procedure, and use of data for the inspection tool.
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2. Documentation

The selection and the basis for the IITs shall be documented for each pipeline 
segment. The documentation shall include the name of each technique used and any 
special considerations for conducting the inspections. “Report D - Indirect Inspection 
Tool Selection” shall be used to document the IIT selections.

6 ECDA Region Designation

The project engineer shall analyze the data collected as part of this procedure and assign 
each pipeline segment to an ECDA region on “Report D – Indirect Inspection Tool Selection.” 
“Report E – ECDA Region Report” shall be used to document the characteristics considered 
and brief descriptions of the region designation criteria. 

Regions shall be defined as subsets of an ECDA project exhibiting similar:

 Design/physical characteristics,

 Operating/corrosion histories,

 Expected future corrosion conditions, and

 The ability to be assessed by the same complementary IITs.

An ECDA region may contain non-contiguous pipeline segments (e.g., if similar conditions 
exist on either side of a cased crossing). All pipeline segments in the ECDA project must be 
included in a region.

Additional supplemental IITs can be specified for the partial or entire region, but do not 
necessarily require the designation of additional regions.

7 Determination of Consequence Level

Consequence levels should be generated to determine final indication priorities in the indirect 
inspection phase of the ECDA process (see Utility Procedure TD-4810P-92).

The consequence levels for all pipe within each ECDA project should be determined using 
pre-assessment data regarding leak/rupture history, external corrosion history, CP history, and 
other corrosive indicators. Consequence levels may vary within routes, regions, or HCAs.

Once determined, the consequence levels shall be appended to “Report D – Indirect 
Inspection Tool Selection.”
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8 Additional Requirements for First-Time Application of ECDA

Per 49 CFR §192.925(b)(1)(i), “Pre-assessment,” when applying ECDA for the first time on a 
covered segment, the criteria applied in the pre-assessment phase must be consistent with the 
recommendations regarding additional criteria for first time ECDA found in PHMSA FAQ 242, 
GPTC Guidance for 49 CFR §192.925, or GTI’s ECDA Implementation Protocol.

At least one of the following actions shall be taken during the pre-assessment phase when 
applying ECDA for the first time on a covered segment:

 Select three or more indirect inspection tools.

 Establish more ECDA regions (which might prompt additional excavations).

 Prior to finalizing Report A, perform exploratory digs to improve the quality of or 
validate data specified in NACE SP0502-2010 Table 1.

Prior to finalizing Report A, require a pre-assessment meeting with key personnel such 
as the responsible pipeline engineer, corrosion engineer, corrosion mechanic, or 
maintenance crew representative to discuss the project and develop a qualitative 
understanding of the maintenance history of the pipelines to be assessed. Updates and 
changes to the pre-assessment data, feasibility analysis, ECDA regions analysis and 
indirect inspection tool selection as a result of the pre-assessment meeting must be 
documented on the appropriate forms.

 Pre-mark the pipeline (for example, putting flags or paint along the pipeline) to enhance 
data integration.

9 Documentation

As outlined in the above sections, the documentation summarized in Table 1 shall be prepared 
and considered by the appropriate parties.

Table 1.  Pre-Assessment Documentation Summary

Report Title Field 
Engineer

Project 
Engineer

DA 
Supervisor DAEM

“Report A – Data Element Check Sheet” R R/A I

“Report B – Data Analysis Report” R/A I

“Report C – Feasibility Analysis Report” R/A I I

“Report D – Indirect Inspection Tool Selection” R/A A

“Report E – ECDA Region R/A I I

Note: Responsible (R), Accountable (A), Informed (I)
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10 Records

Retain records per the record retention schedule.

END of Instructions
DEFINITIONS

Covered segment: As defined in Code of Federal Regulations (CFR) Title 49, Transportation, 
Part 192—Transportation of Natural and other Gas by Pipeline: Minimum Federal Safety 
Standards, Section §192.903, “What definitions apply to this subpart?,” Covered segment or 
covered pipeline segment means a segment of gas transmission pipeline located in a high 
consequence area (HCA) (see Utility Standard TD-4127S, “Class Location and High 
Consequence Area Determination and Compliance,” for definition of HCA). The term 
“transmission line” is defined in Utility Standard TD-4810S. Covered pipeline segments are 
pipeline segments in a HCA that meet the characteristics specified by the PHMSA requiring 
them to be included in the company Integrity Management Plan.

Desired: “Desired” data listed in Appendix A should be obtained if it is documented or easily 
measured. Its omission is not required to be approved or documented.

ECDA region: Per NACE SP0502-2010 definition, “a section or sections of a pipeline that 
have similar physical characteristics, corrosion histories, expected future corrosion conditions, 
and in which the same indirect inspection tools are used.” An ECDA Region can be 
discontinuous but must be contained within the same pipeline segment.

First time: The first time the ECDA methodology is used to assess the integrity of all or part of 
a segment. First time applications of ECDA are subject to more stringent requirements and 
more restrictive criteria in the pre-assessment, indirect inspection, direct examination, and 
post-assessment phases of the ECDA per NACE SP0502-2010 and 49 CFR §192.925(b), 
“General requirements.” Application of an ILI or pressure test on a covered segment prior to 
conducting ECDA for the first time does not release the segment from first time ECDA 
requirements. According to PHMSA FAQ 233, the growth of a pipeline segment already in the 
integrity management program as a result of growth of the related HCA does not constitute a 
newly-identified HCA. No requirements of the rule applicable to newly-identified HCAs are 
triggered by such growth. 

GIS pipeline segment or GIS segment: A length of pipe between nodes which has specific 
pipe characteristics associated with it in PG&E’s GIS database.

In-Line inspection (ILI): Pipeline internal inspection mechanism (also known as “smart pig”) 
to determine pipe condition including internal/external metal loss and ovality/dents.

Required: “Required” data listed in Appendix A must be obtained.

Shall: A requirement that must be complied with, or its exception approved and documented 
in accordance with TD-4810P-90, Section 8.
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Definitions (continued)

Should: A recommendation that is desirable to follow, if possible. If an alternative approach is 
taken to meet the recommendation of the invoked standard, records must be generated by the 
alternate approach. Furthermore, the documents must technical justify that the alternative 
approach provides an equivalent level of protection. If a “should” statement is not 
implemented, a sound technical basis for why it has not been implemented must be 
documented in the project documents.

IMPLEMENTATION RESPONSIBILITIES

Transmission Integrity Management is responsible for communicating the publication of this 
document and the other ECDA procedures published with this document to the target 
audience.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program (Former 
RMP-06)”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O—“Gas 
Transmission Pipeline Integrity Management.”

REFERENCE DOCUMENTS

Developmental References:

“Guidelines for Integrity Assessment of Cased Pipe for Gas Transmission Pipelines in HCAs”,  
Pipeline and Hazardous Materials Safety Administration (PHMSA), REVISION 1 – November  
1, 2010).

ANSI/NACE SP0502-2010, Standard Practice, “Pipeline External Corrosion Direct 
Assessment Methodology,” NACE International 2010

ASME B31.8S-2004 (Revision of ASME B31.8S-2001), "Managing System Integrity of Gas 
Pipelines," ASME Code for Pressure Piping, B31 Supplement to ASME B31.8, The American 
Society of Mechanical Engineers (ASME)

PHMSA Frequently Asked Questions (FAQs), September 28, 2015.

Utility Standard TD-4180S, “General Corrosion Control of Gas Facilities”

Utility Standard TD-4181S, “External Corrosion Control of Gas Facilities”
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Supplemental References:

 “Report A – Data Element Check Sheet”

 “Report B – Data Analysis Report”

 “Report C – Feasibility Analysis Report”

 “Report D – Indirect Inspection Tool Selection”

 “Report E – ECDA Region Report”

Utility Procedure TD-4810P-90, “External Corrosion Direct Assessment Process”

Utility Procedure TD-4810P-92, “External Corrosion Direct Assessment – Indirect Inspection”

Utility Procedure TD-4810P-93, “External Corrosion Direct Assessment – Direct Examination”

Utility Procedure TD-4810P-94, “External Corrosion Direct Assessment – Post-Assessment”

ATTACHMENTS

NA

DOCUMENT RECISION

This utility procedure partially replaces TD-4810P-09, “External Corrosion Direct Assessment 
(Former RMP-09),” Revision 0, published on 10/14/2015.

DOCUMENT APPROVER

Sumeet Singh, Vice President, Gas Asset and Risk Management

DOCUMENT OWNER

Patrick Espiritu, Gas Engineer, Gas Standards and Qualifications

DOCUMENT CONTACT

Bryon Winget, Manager, Direct Assessment

REVISION NOTES

Where? What Changed?

NA This is a new procedure.
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SUMMARY

This procedure describes the process of performing the indirect inspection phase as part of an 
external corrosion direct assessment (ECDA) survey on identified buried gas transmission 
pipeline segments constructed from ferrous materials. It shall be used along with the other 
affiliated ECDA procedures, including those listed in the “Before You Start” section. 

The Company’s indirect inspection process complies with Code of Federal Regulations (CFR) 
Title 49, Transportation, Part 192, “Transportation of Natural and Other Gas by Pipeline: 
Minimum Federal Safety Standards,” Section (§)192.925(b)(2), “Indirect Inspection”; ASME 
Standard B31.8S-2004, “Managing System Integrity of Gas Pipelines,” Section 6.4; and NACE 
SP0502-2010, “Pipeline External Corrosion Direct Assessment Methodology,” Section 4. 

Level of Use: Informational Use

TARGET AUDIENCE

Transmission Integrity Management Program (TIMP) Direct Assessment (DA) personnel and 
those associated with the execution of ECDA projects.

SAFETY

Potential hazards impacting the requirements governed by this standard include, but are not 
limited to, the following:

 Electrical hazards

 Chemical hazards

 Traffic conditions

 Construction sites

 Environmental surroundings

 Tripping and slipping hazards

BEFORE YOU START

Review Utility Standard TD-4180S, “General Corrosion Control of Gas Facilities,” and be 
familiar with all ECDA procedures including the following: 

 TD-4810P-90, “External Corrosion Direct Assessment Process”

 TD-4810P-91, “External Corrosion Direct Assessment Process - Pre-Assessment”

 TD-4810P-93, “External Corrosion Direct Assessment Process - Direct Examination”

 TD-4810P-94, “External Corrosion Direct Assessment Process - Post-Assessment”
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PROCEDURE STEPS

1 Introduction

The ECDA methodology is a four-step process that requires the integration of data from 
multiple indirect field inspections and direct pipe surface examinations with the pipe’s physical 
characteristics and operating history. This procedure focuses on the second phase of the 
ECDA process, indirect inspection.

The indirect inspection step entails performing aboveground inspection surveys to identify and 
define the severity of coating faults, diminished cathodic protection (CP), other anomalies, and 
areas where corrosion activity may have occurred or may be occurring. In this step, two or 
more complementary indirect inspection tools are used over the entire ECDA project to 
provide improved detection reliability under the wide variety of conditions that may be 
encountered along a pipeline right-of-way. The indirect inspection step also includes the 
analysis of pre-assessment data and indirect inspection data to prioritize indications based on 
likelihood and severity of external corrosion and the selection of direct examination locations.
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2 Objectives

The objectives of the indirect inspection phase are to:

 Conduct indirect inspections over the entire ECDA project.

 Identify, classify, and align indications.

 Determine the initial and final prioritization of indications.

 Select direct examination locations.

3 Indirect Inspection

3.1 General

Each indirect inspection must be conducted over the entire length of each ECDA region in 
accordance with PG&E-approved specifications. Indirect inspection results must be spatially 
aligned according to GPS coordinates, PG&E-defined stationing, and incremental reference 
points.

3.2 Indirect Inspection Field Meeting

Prior to the survey, the Indirect Inspection Tool (IIT) Team should have a field meeting with a 
representative from the operations and maintenance personnel responsible for maintaining the 
CP system. At this meeting, the IIT Team and the representative shall cover the following 
topics:

 CP Equipment: Review the locations and operation of all CP equipment.

 Inspection Tools: Review all the inspection tools that will be used in the ECDA project. 
Describe the use of additional tests for special circumstances, as needed.

 Access to ECDA Regions: Review how the IIT Team should access the work areas, 
contacts, etc.

 Schedule: Review the dates and times the IIT Team will conduct the survey.

 Landowner Contact: Review protocol to follow if landowners question field personnel.

 Safety Hazards: Discuss safety hazards such as traffic, overhead lines, rectifier 
potentials, and flora and fauna.
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3.3 Spacing Requirements

The spacing between indirect survey read points shall be determined by the Project Engineer 
with reference to Table 1, “Typical IIT Spacing,” and take into consideration the depth of cover.

Table 1.  Typical IIT Spacing

Tool/Technique Typical Spacing 
CIS1 10 ft.
DCVG/ACVG2 10 ft.
PCM3 50 ft.
Soil Resistivity 1,000 ft.
Cell-to-Cell 10 ft.

Notes: 
1. CIS: close-interval survey
2. DCVG/ACVG: direct current voltage gradient / alternating current voltage gradient
3. PCM: pipeline current mapper

The physical spacing of the IIT readings for DCVG/ACVG shall be decreased by at least half 
when the presence of a defect is suspected. 

3.4 Time Requirements

The Project Engineer should ensure that all indirect inspections on a specific region are 
performed as close in time as reasonably possible. Changes in soil moisture content and 
temperature, operations of CP systems, piping configurations, and ground surface can affect 
results when inspections are not performed in a timely manner. Consequently, the inspections 
shall not occur more than 60 days apart in a single region. If inspections do occur more than 
60 days apart in a single region, either they shall be approved and documented through the 
exception process in TD-4810P-90 or the earlier indirect inspection shall be redone.

3.5 Additional Requirements for First-Time Application of ECDA

When ECDA is applied for the first time, one or more of the following measures shall be 
undertaken:

 Spot-check IIT readings by taking duplicate readings at different times at one or more 
locations along the indirect inspection path and comparing for drift.

 Repeat the indirect inspection on a portion of the project at a different time and 
compare for consistency.

 Decrease the distance between temporary markings (e.g., flags and paint).

 Bore through pavement to ensure direct contact with the subsurface soil.

 Require closer distances between test point readings.
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4 Identification and Classification of Indications

4.1 General

Indirect inspection indications shall be identified and classified according to Table 2,  “IIT 
Severity Classification Guide: Non-Cased Pipelines,” Table 3, “IIT Severity Classification 
Guide: Cased Pipeline Crossings,” or alternative criteria defined by the Project Engineer taking 
into account the capabilities of the subject IIT and the unique conditions within an ECDA 
region. 

Per NACE SP0502-2010, Section 4.3.2, criteria for classifying the severity of each indication 
shall be defined and applied after identifying and aligning indications. Classification includes 
estimating the likelihood of corrosion activity at an indirect inspection indication under typical 
year-round conditions. The following classifications may be used:

 Severe: Indications that the pipeline operator believes have the highest likelihood of 
corrosion activity

 Moderate: Indications that the pipeline operator believes have a possible likelihood of 
corrosion activity

 Minor: Indications that the pipeline operator believes are inactive or have the lowest 
likelihood of corrosion activity

In the absence of any indication associated with corrosion activity, indirect inspection results 
may indicate No Recordable Indication or NRI.

When ECDA is applied for the first time, the Project Engineer should make classification 
criteria as stringent as practical pursuant to NACE SP0502-2010, Section 4.3.2.3. In such 
cases, indications for which the operator cannot determine whether corrosion is active should 
be classified as severe.

4.2 Time Requirements

The IIT severity analysis should be completed no later than 30 days after acceptance of the 
data.

4.3 Documentation

The indication severity classification and severity classification criteria shall be documented on 
“Report Q – Urgency Level and Prioritization Analysis.” The following shall also be 
documented on Report Q:

 IITs: The inspection tools used to identify the indications

 Locations: The locations of the indications along the pipeline
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4.3 (continued)

 Classification criteria, if different than outlined in Tables 2 and 3

 Severity classification: Whether the indications are severe, moderate, minor, or not 
recordable

Table 2.  IIT Severity Classification Guide: Non-Cased Pipelines

Indirect 
Inspection 
Tool

No Recordable 
Indications

Minor Indications Moderate 
Indications

Severe Indications

CIS
(Interruptible 
Current)2

Equal to or more 
negative than -850 
millivolts (mV) “Off” 
and less than 200 
mV change in “Off” 
over baseline1

Any of the following:
 Between -701 mV 

and -850 mV “Off”
 Equal to or more 

negative than -
850 mV AND at 
least 200 mV 
change in “Off” over 
baseline1 

 Other conditions 
identified and 
documented by the 
Project Engineer

Any of the following:
 Between -500 mV 

and -700 mV “Off”
 Between -701 mV 

and -850 mV “Off” 
with at least 200 mV 
change in “Off” over 
baseline1 

 Other conditions 
identified and 
documented by the 
Project Engineer

Any of the following:
 More positive than 

-500 mV “Off”
 Between -500 mV 

and -700 mV “Off” 
with at least 200 mV 
change in “Off” over 
baseline1 

 Other conditions 
identified and 
documented by the 
Project Engineer

CIS
(Interruptible 
Current) – 
100 mV 
Criterion2

The difference of 
“polarized potential” 
– “depolarized 
potential” is greater 
than 100 mV

 If depolarized 
potential has been 
measured within the 
last year, “polarized 
potential” – 
“depolarized 
potential” is between 
70 mV and 100 mV

 If depolarized 
potential has not 
been measured 
within the last year, 
additional 
conservativism may 
need to be applied

 If depolarized 
potential has been 
measured within the 
last year, “polarized 
potential” – 
“depolarized 
potential” is 
between 20 mV and 
70 mV 

 If depolarized 
potential has not 
been measured 
within the last year, 
additional 
conservativism may 
need to be applied

 If depolarized 
potential has been 
measured within the 
last year, “polarized 
potential” – 
“depolarized 
potential” is less 
than or equal to 
20 mV

 If depolarized 
potential has not 
been measured 
within the last year, 
additional 
conservativism may 
need to be applied
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Table 2 (continued)

Indirect 
Inspection 
Tool

No Recordable 
Indications

Minor Indications Moderate 
Indications

Severe Indications

CIS (Non-
Interruptible 
Current) 2

Equal to or more 
negative than 
-950 mV “On” and 
less than 200 mV 
change in “On” over 
baseline1

Any of the following:
 Between -801 mV 

and -950 mV “On”
 Equal to or more 

negative than 
-950 mV AND at 
least 200 mV 
change in “On” over 
baseline1

 Other conditions 
identified and 
documented by the 
Project Engineer

Any of the following:
 Between -600 mV 

and -800 mV “On”
 Between -801 mV 

and -950 mV “On” 
with at least 200 mV 
change in “On” over 
baseline1

 Other conditions 
identified and 
documented by the 
Project Engineer

Any of the following:
 More positive than 

-600 mV “On”
 Between -600 mV 

and -800 mV “On” 
with at least 200 mV 
change in “On” over 
baseline1

 Other conditions 
identified and 
documented by the 
Project Engineer

PCM Less than 10% 
change over 100 ft.

Between 10% and 30% 
change over 100 ft. 

Between 30% and 50% 
change over 100 ft. 

Greater than 50% 
change over 100 ft.

DCVG Coating fault 
grading: <16% IR3

Coating fault grading: 
16%–35% IR3

Coating fault grading: 
36%–60% IR3

Coating fault grading: 
61%–100% IR3

ACVG <25 decibel 
microvolts (dBμV)

25–49 dBμV 50–74 dBμV >75 dBμV

Cell-to-Cell 
(with soil 
resistivity)

≤10 mV and ≥10000 
ohm-cm

≤10 mV and ≥5000 
ohm-cm

>10 mV and 3000–5000 
ohm-cm

>10 mV and <3000 
ohms-cm

Notes:
1. The baseline potential is to be calculated as the most conservative average potential over 200 ft. (in either direction).
2. The reference electrode is saturated copper-copper sulfate (CSE), unless specified otherwise. In marine or marsh areas with salt or 

brackish water, a silver-silver chloride reference electrode should be used and the readings shall be converted.
3. “% IR” is defined as the magnitude of the voltage gradient on the surface of the ground, expressed in relationship to the IR voltage drop in 

the soil. That is, % IR = [Total mV/IR drop] x 100.

Table 3.  IIT Severity Classification Guide: Cased Pipeline Crossings

Indirect 
Inspection 
Tool

No Recordable 
Indication

Minor Indication Moderate 
Indication

Severe Indication

Casing-to-
Soil (C/S) 
Potentials

The difference between 
pipe-to-soil (P/S) and C/S 
“On” potentials or “Off” 
potentials is >300 mV

The difference between 
P/S and C/S “On” 
potentials or “Off” 
potentials is >100 mV

The difference between 
P/S and C/S “On” 
potentials or “Off” 
potentials is >10 mV 
but ≤100 mV

The difference between 
P/S and C/S “On” 
potentials or “Off” 
potentials is ≤10 mV

Casing-to-
Soil (C/S) 
Potential Shift 
During 
Cycling1,2

C/S shift is in the 
opposite direction as P/S 
shift

C/S and P/S shift in the 
same direction but C/S 
shift is small (C/S shift 
is <25% of P/S shift)

C/S and P/S shift in the 
same direction but C/S 
shift has reduced 
magnitude (C/S shift is 
25%–75% of P/S shift)

C/S and P/S shift in the 
same direction and 
have similar magnitude 
(C/S shift is >75% of 
P/S shift)
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Table 3 (continued)

Indirect 
Inspection 
Tool

No Recordable 
Indication

Minor Indication Moderate 
Indication

Severe Indication

CIS Convergence of “On” and 
“Instant Off” potentials at 
the casing ends <10% 
compared to the adjacent 
uncased portion of the 
pipe when electrical 
contact is not established

Convergence of “On” 
and “Instant Off” 
potentials at the casing 
ends from 10% to 20% 
compared to the 
adjacent uncased 
portion of the pipe 
when electrical contact 
is not established

Convergence of “On” 
and “Instant Off” 
potentials at the casing 
ends from 20% to 35% 
compared to the 
adjacent uncased 
portion of the pipe 
when electrical contact 
is not established

Convergence of “On” 
and “Instant Off” 
potentials at the casing 
ends by more than 
35% compared to the 
adjacent uncased 
portion of the pipe 
when electrical contact 
is not established

Internal 
Resistance 

Direct electric resistance 
between the pipe and the 
casing is >1.0 ohms

Direct electric 
resistance between the 
pipe and the casing is 
>0.50 ohms

Direct electric 
resistance between the 
pipe and the casing is 
>0.01 ohms and ≤0.50 
ohms

Direct electric 
resistance between the 
pipe and the casing is 
≤0.01 ohms

PCM Locate signal loss across 
casing, but signal returns 
to near upstream level 
(i.e., within 10%) 
downstream of casing

No or minimal (<10%) 
current loss across 
casing 
AND
Locate signal loss 
occurs across casing, 
doesn’t return 
downstream of casing

Noticeable (10%–25%) 
current loss across 
casing 
AND
Locate signal loss 
occurs across casing, 
doesn’t return 
downstream of casing

Significant (>25%) 
current loss across 
casing 
AND
Locate signal loss 
occurs across casing, 
doesn’t return 
downstream of casing

PCM with 
A-frame3

Direction away from the 
casing at either or both 
ends

No arrows indicated on 
read-out screen when 
device is placed near 
each end of casing 

Arrows pointing toward 
middle of the casing 
when placed near the 
ends of the casing

Values of greater than 
50 decibels (dB) and 
less than 75 dB can be 
considered an 
electrolytic short 

Arrows pointing toward 
middle of the casing 
when placed near the 
ends of the casing 

Values of greater than 
or equal to 75 dB 
should be considered 
metal to metal contacts

Notes: 
1. Casings within anode gradient field may experience a shift not associated with a contacted casing. Application may also be limited in 

areas with telluric currents or stray AC and DC.
2. Dissimilar materials for casing and carrier pipe may not meet the criteria identified.
3. PCM with A-frame: If there are A-frame indications at the casing ends without PCM current loss across the casing, the problem is coating-

related at the casing end (generally wire connections).

5 Alignment of Indications

5.1 General

The Project Engineer shall review the results from the indirect inspections to determine if they 
are aligned. The location and severity of the indications from each IIT shall be compared to the 
indications from other IITs.

AppN-8



Utility Procedure: TD-4810P-92
Publication Date: 08/16/2017; Effective Date: 08/30/2017   Rev: 0

External Corrosion Direct Assessment – Indirect Inspection

PG&E Internal ©2017 Pacific Gas and Electric Company.  All rights reserved. Page 9 of 18

5.1 (continued)

Foreign crossing information that was logged in the indirect inspection phase should be 
aligned with the survey data collected to assess for the probability of excavation damage 
and/or contacts with foreign structures. The Project Engineer should evaluate the 
effectiveness of the IIT readings at foreign crossings. If excavation damage seems probable, 
the Project Engineer may include such a location for direct examination through a Project 
Engineer discretionary dig or through additional testing.

5.2 Misalignment

If there is unexplainable misalignment between indirect inspection data that cannot be 
explained by the inherent capabilities of the tools or specific and localized pipeline features or 
conditions, then the Project Engineer shall conduct additional indirect inspections, feasibility 
evaluation, and/or direct examinations until the discrepancy is explained. If it is determined 
that ECDA is not feasible, another integrity assessment technology such as hydrostatic testing 
or in-line inspection should be chosen. This decision shall be documented in the comments 
section of Report Q.

Any indication with a discrepancy in alignment that has not been resolved shall be classified 
as severe.

5.3 Comparison of Indirect Inspection Results with Pre-Assessment Data

The Project Engineer shall compare the results of the indirect inspections with the pre- 
assessment data for each ECDA region to see if they rationalize each other. If the assessment 
results are not consistent with the operating history, the Project Engineer must reassess the 
feasibility of the ECDA. Discrepancies (and their resolutions) should be documented in the 
comments section of Report Q.

6 Initial Prioritization of Indirect Inspection Indications

Prioritization is the process of estimating the need for direct examination of each indication 
based on the likelihood of current corrosion activity plus the extent and severity of prior 
corrosion (per NACE SP0502-2010, Section 5.2.1.1). The initial prioritization values (i.e., 
Priorities I, II, III, and IV) shall be documented on Report Q and based on the criteria in 
Table 4, “Initial Prioritization of Indications for Non-Cased Pipelines Assessed with CIS and 
DCVG/ACVG/ACCA,”, Table 5, “Initial Prioritization of Indications for Cased Pipelines with 
Test Facilities,” Table 6, “Initial Prioritization of Indications for Cased Pipelines without Test 
Facilities,” or another set of criteria appropriate to the IITs being used.

For non-cased pipe: The indication prioritization should be determined based on the 
available IIT data, in order of preference: CIS, DCVG/ACVG, and PCM (ACCA [alternating 
current coating attenuation]). 
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Section 6 (continued)

For cased pipe with test facilities: The indication prioritization should be determined based 
on the available IIT data, in order of preference: internal resistance, C/S potential shift during 
cycling, PCM with A-frame (ACVG), PCM (ACCA), C/S potential, and CIS.

For cased pipe without test facilities: The indication prioritization should be determined 
based on the available IIT data, in order of preference: PCM with A-frame, PCM (ACCA), and 
CIS.

Special requirements for cased pipe: Per PHMSA FAQ 250, if annual monitoring data does 
not exist to demonstrate that a casing is not shorted, the priority of the casing should be raised 
to a minimum priority of Scheduled and the cased crossing should be directly examined. 

Special requirements for potential locations of third-party damage: When DCVG 
indications align with encroachments, foreign line crossings, or locations of suspected third-
party damage, consideration shall be given to raising the priorities of the indications such that 
subject locations are directly examined. 

Requirements for first-time assessment: In the event that more than two IITs are used to 
assess a section of pipe, the Project Engineer should determine indication prioritization based 
on the most severe inspection findings.

Table 4.  Initial Prioritization of Indications for Non-Cased Pipelines Assessed with CIS and 
DCVG/ACVG/ACCA

CIS
Severe Moderate Minor NRI

Severe I I II II
Moderate I II III III
Minor II II III IV

DCVG/ 
ACVG/ 
ACCA

NRI II III III IV
I – Priority I; II – Priority II; III – Priority III; IV – Priority IV

Table 5.  Initial Prioritization of Indications for Cased Pipelines with Test Facilities

Internal Resistance
Severe Moderate Minor NRI

Severe I I I II
Moderate I II II III
Minor I II III IV

C/S Shift

NRI II III IV IV
I – Priority I; II – Priority II; III – Priority III; IV – Priority IV
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Section 6 (continued)

Table 6.  Initial Prioritization of Indications for Cased Pipelines without Test Facilities

PCM with A-Frame
Severe Moderate Minor NRI

Severe I I II II
Moderate I II III III
Minor II III III IV

PCM

NRI II III IV IV
I – Priority I; II – Priority II; III – Priority III; IV – Priority IV

7 Indirect Inspection Report and Documentation

7.1 Indirect Inspection Report and Documentation Requirements

A report shall be prepared summarizing the results of the indirect inspections as well as, at a 
minimum, weather conditions under which the inspections were conducted, rectifier data, and 
daily wave forms. The report shall note which IIT specifications were followed.

In the case that classification criteria other than those found in Table 4, Table 5, or Table 6 are 
used, the criteria shall also be documented in the indirect inspection report.

7.2 Indirect Inspection Report and Documentation Review

The indirect inspection report shall be reviewed by the Project Engineer to ensure the 
following:

 Practices conform to the latest ECDA procedure revision as well as generally accepted 
industry practices.

 The proper IITs were used.

 The proper indication prioritization matrix was used.

The project engineer should ensure that the designated high consequence area (HCA) bounds 
were covered in the IIT report prior to counting an assessment as complete.

8 Final Prioritization of Indirect Inspection Indications

The final prioritization of indirect inspection indications shall be obtained by integrating initial 
prioritization results with the pre-assessment-based consequence levels developed according 
to TD-4810P-91, Section 7. The consequence levels, which are developed on the basis of 
external corrosion leak/rupture history, external corrosion history, CP history, and other 
corrosive indicators, provide a means of modifying the initial indication prioritization on the 
basis of routine monitoring data. 
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Section 8 (continued)

Table 7, “Determination of Final Prioritization,” provides the framework that shall be used for 
final prioritization of previously assessed segments as well as segments undergoing first-time 
assessment. Consistent with NACE SP0502-2010, Section 5.2.3.1, the prioritization criteria 
shall be made as stringent as possible when ECDA is applied for the first time. In such cases, 
indications for which the operator cannot estimate prior corrosion damage or determine 
whether corrosion is active should be categorized as Immediate or Scheduled.

The final prioritization shall meet the following minimum requirements:

8.1 Immediate

This priority shall include indications that are likely to have ongoing corrosion activity and that, 
when coupled with past corrosion, could pose an immediate threat to the pipeline under 
normal operating conditions. It shall include:

 Multiple severe indications in proximity 

 Isolated indications that are classified as severe by more than one indirect inspection 
tool at roughly the same location

 Other severe and moderate indirect inspection indications if significant prior corrosion 
is suspected at or near the indications

 Instances in which there is an indication of an metallic contact between a casing and a 
carrier pipe

 For first-time ECDA applications, locations at which unresolved discrepancies have 
been noted between indirect inspection results

8.2 Scheduled

This priority should include indications that might have ongoing corrosion activity, but when 
coupled with prior corrosion history likely do not pose an immediate threat to the pipeline 
under normal operating conditions. It shall include:

 Severe indications that are not in proximity to other severe indications and that were 
not placed in the Immediate category

 Moderate or minor indications if significant prior corrosion is likely at or near the 
indication(s)

 Instances in which there is an indication of an electrolytic contact between a casing 
and a carrier pipe

 Indications for which the likelihood of ongoing corrosion cannot be determined 
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8.3 Monitored

This priority should include indications that are considered inactive or are thought to have the 
lowest likelihood of ongoing or prior corrosion. 

In the absence of any indication associated with corrosion activity, final prioritization may be 
specified as No Action Required or NAR.

The Project Engineer shall record the final prioritization results on Report Q. Supporting 
documents and engineering analysis notes should also be kept in the project file.

Table 7.  Determination of Final Prioritization

Consequence Level
Reassessment First-Time AssessmentIIT Survey 

Classification High Medium Low High Medium Low
I Immediate Immediate Immediate Immediate Immediate Immediate
II Scheduled Scheduled Scheduled Immediate Scheduled Scheduled
III Monitored Monitored Monitored Scheduled Monitored Monitored
IV Monitored No Action 

Required
No Action 
Required

Monitored Monitored No Action 
Required

9 Direct Examination – Excavation Selection

9.1 Number of Excavations

The number of excavations is governed by the number and priority of the indications, as well 
as whether it is a first-time ECDA of the segment. This section provides guidelines on 
determining the number of required excavations.

1. Immediate 

All indications that are prioritized as Immediate shall be directly examined.

2. Scheduled 

Some indications in the Scheduled category require direct examination. 

For each ECDA region that contains a scheduled indication, at least one direct 
examination shall be performed at the most severe of that region’s scheduled 
indications. 
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9.1 (continued)

3. Monitored 

Indications in the Monitored category may require direct examination.

Monitored indications are not required to be excavated with the exception of the 
conditions listed below.

ECDA region without any immediate or scheduled indications: One direct 
examination is required in the ECDA region at the most severe indication.

Multiple ECDA regions without any immediate or scheduled indications: One 
direct examination is required in the ECDA region identified as most likely for external 
corrosion in the pre-assessment phase.

4. No Action Required

If no indications are identified in the ECDA project, a minimum of one direct 
examination is required in the ECDA region identified as most likely for external 
corrosion in the pre-assessment.

5. 20% Wall Loss Criterion

If the external corrosion results of a direct examination at a scheduled or monitored 
indication or a NAR location are (1) deeper than 20% of the original wall thickness and 
(2) more severe (such as having a lower safe operating pressure) or deeper than the 
corrosion discovered at an immediate indication within the same region, then at least 
one additional direct examination is required.

6. First-Time Assessment

For first-time ECDA projects, the additional excavation requirements shall be 
consistent with those stated in NACE SP0502-2010. The Project Engineer may also 
extend the excavations to ensure that indications are properly identified (consistent 
with PHMSA FAQ 242). 

No Action Required: One additional direct examination shall be performed in the 
region in the first-time assessment segments of the project identified as most likely for 
external corrosion in the pre-assessment phase.

Monitored: One additional direct examination shall be performed in the first-time 
assessment segments of the project.
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9.1.6 (continued)

Scheduled: One additional direct examination shall be performed in each region 
containing scheduled indications in the first-time assessment segments of the project. 
If a region contains only one scheduled indication, then the additional direct 
examination shall be performed at the next most severe indication. If the external 
corrosion results of a direct examination at a scheduled indication are (1) deeper than 
20% of the original wall thickness and (2) more severe (such as having a lower safe 
operating pressure) or deeper than the corrosion discovered at an immediate indication 
within the same region, then at least two additional direct examinations are required. 

7. Project Engineering Discretionary Digs (PEDDs)

Additional direct examinations may be performed as deemed necessary by the Project 
Engineer.

9.2 Locations of Excavations

The Project Engineer shall determine where along the indications the direct examinations shall 
occur, ensuring that inaccuracies and uncertainty in spatial positioning are accounted for. The 
selected locations, along with comments about why the locations were selected, shall be 
documented on “Report N – Dig Sheet.”

 Quality Review: The Project Engineer shall perform a detailed review of IIT data and 
Report N to confirm the selection of dig locations prior to routing for approval.

 Approvals: Report N shall be reviewed by the DA Engineering Supervisor and 
approved by the Direct Assessment Engineering Manager (DAEM). Any 
recommendations shall be incorporated into the final direct examination plan.

10 Documentation

As outlined in the above sections, the documentation summarized in Table 8, “Indirect 
Inspection Documentation Summary,” shall be prepared and considered by the appropriate 
parties.

Table 8.  Indirect Inspection Documentation Summary

Report Title Field 
Engineer

Project 
Engineer

DA 
Supervisor

DAEM

“Report Q – Urgency Level and Prioritization Analysis” – R A I
“Report N – Dig Sheet” – R A A

Note: Responsible (R), Accountable (A), Informed (I)
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11 Records

11.1 Retain records per the Record Retention Schedule.

END of Instructions

DEFINITIONS

Defect: Per NACE SP0502-2010 definition, an anomaly in the pipe wall that reduces the 
pressure-carrying capacity of the pipe.

ECDA region: Per NACE SP0502-2010 definition, “a section or sections of a pipeline that 
have similar physical characteristics, corrosion histories, expected future corrosion conditions, 
and in which the same indirect inspection tools are used.” An ECDA region can be 
discontinuous but must be contained within the same pipeline segment.

First time: The first time the ECDA methodology is used to assess the integrity of all or part of 
a segment. First-time applications of ECDA are subject to more stringent requirements and 
more restrictive criteria in the pre-assessment, indirect inspection, direct examination, and 
post-assessment phases of the ECDA per NACE SP0502-2010 and 49 CFR §192.925(b), 
“General requirements.” Application of an ILI or pressure test on a covered segment prior to 
conducting ECDA for the first time does not release the segment from first-time ECDA 
requirements. According to PHMSA FAQ 233, the growth of a pipeline segment already in the 
integrity management program as a result of growth of the related HCA does not constitute a 
newly identified HCA. No requirements of the rule applicable to newly identified HCAs are 
triggered by such growth. 

Shall: A requirement that must be complied with or its exception approved and documented in 
accordance with TD-4810P-90, Section 8.

Should: A recommendation that is desirable to follow, if possible. If an alternative approach is 
taken to meet the recommendation of the invoked standard, records must be generated by the 
alternative approach. Furthermore, the documents must technically justify that the alternative 
approach provides an equivalent level of protection. If a “should” statement is not 
implemented, a sound technical basis for why it has not been implemented must be 
documented in the project documents.

IMPLEMENTATION RESPONSIBILITIES

Transmission Integrity Management is responsible for communicating the publication of this 
document and the other ECDA procedures published with this document to the target 
audience.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program (Former 
RMP-06)”   
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COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192, “Transportation of 
Natural and Other Gas by Pipeline: Minimum Federal Safety Standards,” Section 
192.925(b)(2), “Indirect Inspection”  

REFERENCE DOCUMENTS

ANSI/NACE SP0502-2010, Standard Practice, “Pipeline External Corrosion Direct 
Assessment Methodology,” NACE International 2010

ASME B31.8S-2004 (Revision of ASME B31.8S-2001), "Managing System Integrity of Gas 
Pipelines," ASME Code for Pressure Piping, B31 Supplement to ASME B31.8, The American 
Society of Mechanical Engineers (ASME)

“Guidelines for Integrity Assessment of Cased Pipe for Gas Transmission Pipelines in HCAs,” 
Pipeline and Hazardous Materials Safety Administration (PHMSA), REVISION 1 – 
November 1, 2010) 

PHMSA Frequently Asked Questions (FAQs), September 28, 2015

Utility Standard TD-4180S, “General Corrosion Control of Gas Facilities” 

Utility Procedure TD-4810P-90, “External Corrosion Direct Assessment Process”

Utility Procedure TD-4810P-91, “External Corrosion Direct Assessment – Pre-Assessment” 
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SUMMARY

This procedure describes the process of performing the direct examination phase as part of an 
external corrosion direct assessment (ECDA) survey on identified buried gas transmission 
pipeline segments constructed from ferrous materials, and shall be used along with other 
affiliated ECDA procedures, including those listed in the Before You Start Section.

The direct examination process complies with Code of Federal Regulations (CFR) Title 49, 
Transportation, Part 192—Transportation of Natural and other Gas by Pipeline: Minimum 
Federal Safety Standards, Section (§) 192.925(b)(3), “Direct examination;” ASME Standard 
B31.8S-2004, Section 6.4; and NACE SP0502-2010, Section 5.

Level of Use:  Informational Use

TARGET AUDIENCE

Transmission Integrity Management Program (TIMP) Direct Assessment (DA) personnel and 
those associated with the execution of ECDA projects.

SAFETY

Compliance with this utility procedure ensures that pipelines are properly inspected using 
ECDA, which results in increased public and personnel safety. However, no specific safety 
concerns are associated with the use of this procedure by a user implementing the ECDA 
process.

BEFORE YOU START

Review Utility Standard TD-4180S, “General Corrosion Control of Gas Facilities” and be 
familiar with all ECDA procedures including the following:

 TD-4810P-90, “External Corrosion Direct Assessment Process”

 TD-4810P-91, “External Corrosion Direct Assessment – Pre-Assessment”

 TD-4810P-92, “External Corrosion Direct Assessment – Indirect Inspection”

 TD-4810P-94, “External Corrosion Direct Assessment – Post-Assessment”
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PROCEDURE STEPS

1 Introduction

The ECDA methodology is a four-step process that requires the integration of data from 
multiple indirect field inspections and direct pipe surface examinations with the pipe’s physical 
characteristics and operating history. This procedure focuses on the third phase of the ECDA 
process, direct examination.

The direct examination step includes the excavation of prioritized sites for pipe external 
surface evaluations resulting in validation or re-ranking of the prioritized indications. In 
addition, this step includes the evaluation of remaining pipeline strength and performing 
remediation, if required. When corrosion protection deficiencies are identified, they are further 
addressed through Pacific Gas Electric Company (PG&E or Company) corrosion mitigation 
Utility Standard TD-4181S, “External Corrosion Control of Gas Facilities.” The direct 
examination step also includes performing in-process evaluation and, if appropriate, 
performing root cause analysis and reclassifying and reprioritizing defects.
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2 Objectives

The objectives of the direct examination phase are to:

 Perform direct examinations

 Evaluate remaining pipeline strength

 Perform remediation, if required

 Perform in-process evaluation

 Perform root cause analysis, if required

 Reclassify and reprioritize defects, if appropriate

 Perform additional digs based on defect reclassification and reprioritization, if needed

3 Direct Examination – Excavation and Data Collection

The excavations shall be performed according to the dig locations indicated on “Report N – 
Dig Sheet” created during the previous step of the ECDA process.

3.1 Excavation Scheduling

Excavations selected for direct examination shall be completed within a reasonable period of 
time, per PHMSA IMP FAQ196. Table 1, “Direct Examination Schedule Requirements” shall 
be used as the guideline to perform the direct examination after accepting the indirect 
inspection report. 

The time requirement equals the number of days in between PG&E receiving the final indirect 
inspection report to performing its final required excavation.

The immediate indications reported during the indirect inspection survey shall be evaluated, 
prioritized and excavated, if necessary, as soon as practical but not to exceed the timeline 
specified below for the corresponding priority category. Exceptions shall follow the exception 
procedure and be documented with the engineering analysis indicating that any delay between 
these two steps does not affect the continued validity of the indirect inspection results or 
present an imminent threat to pipeline integrity.

Sufficient time should be allowed following excavations to analyze the data collected from the 
direct examination and to conduct a reprioritization analysis before further excavations take 
place.
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Table 1. Direct Examination Schedule Requirements

Direct Examination Prioritization Time Requirements (Days)

Immediate Action Required 180

Scheduled Action Required 270

Monitored Action Required and No Action Required 
(If necessary) 365

3.2 Excavation Guidance

1. The pipe shall be excavated in accordance with Utility Procedure TD-4412P-05, 
“Excavation Procedures for Damage Prevention.” 

2. Unless specified below, the direct examination shall be performed according to 
Utility Procedure TD-4810P-18, “Direct Examination Procedure (Former RMP-18)” and 
documented in “Report H – Direct Examination Data Sheet” of that same procedure.

a. Length

For direct examination, the excavation length shall be sufficient to expose and 
inspect at least 10 feet of pipeline, allowing for possible spatial inaccuracies 
from IIT GPS and direct examination site GPS errors. The inspection length can 
be reduced if the indication being examined can be completely inspected within 
a shorter excavation (e.g., valves, small diameter fittings, and length of pipe 
between two vaults).

Upon approval from the DA supervisor, the project engineer may have the 
excavation expanded in length. This may be necessary in instances when it 
appears that severe coating damage or significant corrosion defects extend 
beyond either side of the excavation. The expansion shall be documented. The 
approval of the DA supervisor is also needed if the inspection length is less 
than the typical inspection length, and the reason shall be documented.

b. Third-Party Damage

If direct examination finds evidence of third-party damage, ECDA data must be 
integrated with data related to any encroachment or foreign line crossing on the 
covered segment to define where potential indications of third party damage 
may exist in the covered segment.
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Step 3.2 (continued)

c. Escalation of Excavation Findings 

If any corrosion or other damage greater than 20% wall loss is discovered, the 
project engineer shall be notified promptly and the repair shall follow the 
requirements of TD-4100P-05, “Selection of Steel Gas Pipeline Repair 
Methods” to ensure pipe integrity.

d. 20% Wall Loss Criterion

If the external corrosion results of a direct examination at a scheduled or 
monitored indication or a NAR location are: (1) deeper than 20% of the original 
wall thickness and (2) more severe (such as having a lower safe operating 
pressure) or deeper than the corrosion discovered at an immediate indication 
within the same region, than at least one additional direct examination is 
required.

e. First-Time Assessment

For first-time ECDA projects, one or more of the following more restrictive 
criteria shall be adopted:

 Additional testing (such as magnetic particle testing, X-ray photography, 
or UT) on suspected indications, seams, and welds, as described in 
PHMSA FAQ 242

 Additional sampling such as measuring soil resistivity or measuring AC 
potentials

 Resurveying the ECDA region after immediate indications are repaired 
to determine if other indications were masked by large indications

f. Clarification for Cased Crossings

In addition to the general guidance outlined above, for all casings selected for 
excavation, both ends of the cased pipeline shall be exposed. Before the end 
seals are removed, the casing-to-soil and pipe-to-soil readings shall be 
recorded.

A short section (typically 3 feet) of each end of the casing shall be removed to 
facilitate inspection of the carrier pipe and eliminate metallic shorts if possible.

If the casing ends cannot be exposed, alternative integrity assessments must 
be performed.

3. Excavation Data Collection
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Step 3.2 (continued)

The data to be collected during the direct examination shall comply with NACE 
SP0502-2010 and are identified in Appendix A, “Direct Examination Data Collection 
Requirements.”

4 Remaining Strength Evaluation

4.1 The remaining strength of the pipeline shall be evaluated at locations where corrosion defects 
are found. This is accomplished by comparing the safety factor of the affected area to the 
appropriate design safety factor.

4.2 If remaining strength of any external corrosion defect is below the acceptable level (defined 
below), alternative methods of assessing pipeline integrity must be considered for the entire 
ECDA region unless the root cause analysis shows an isolated or unique cause.

1. Determination of Predicted Burst Pressure (Pf)

The predicted burst pressure shall be calculated for locations where corrosion defects 
are found using the RSTRENG or equivalent calculation methodology (e.g., ASME 
Standard B31G – 2012, Modified B31G method) 

 “Report I - Remaining Strength Evaluation/Root Cause Analysis” shall be completed 
with the pertinent background data, including pipe geometry, pipe material properties, 
and pertinent direct examination findings. The RSTRENG analysis results shall also be 
documented on this form. The interaction rules for corrosion defects should be one 
inch axially or six times the wall thickness (6t) circumferentially. Other technically-
supported methods may also be used.

2. Determination of Safety Factor

The safety factor of each corroded area shall be determined using the following 
equation:

𝑆𝐹𝑐𝑜𝑟𝑟 =
𝑃𝑓

𝑀𝐴𝑂𝑃
Where:

 SFcorr = Safety factor of corroded area

 MAOP = Maximum allowable operating pressure

 Pf = Predicted burst pressure

Document the safety factor on “Report I.” 

AppO-6



Utility Procedure: TD-4810P-93
Publication Date: 08/16/2017, Effective Date: 08/30/2017     Rev: 0

External Corrosion Direct Assessment - Direct Examination

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 7 of 31

Step 4.2 (continued)

3. Comparison to Class Design Requirements

The safety factor of affected area (SFcorr) shall be compared to the appropriate design 
safety factor (SFDR). Table 2, “Design Requirements by Area Class Location” provides 
the corresponding safety factor for each class location. The area class location safety 
factor shall also be specified on “Report I.”

Table 2.  Design Requirements by Area Class Location

Area Class Design Factor, F SFDR

1 0.72 1.39

2 0.60 1.67

3 0.50 2.00

4 0.40 2.50

5 Remediation

If the SFCorr of a defect is less than the SFDR for the pipeline segment, remediation shall be 
performed according to Utility Standard TD-4810S, “Gas Transmission Integrity Management 
Program (Former RMP-06).”

This may include remediating the damage per Utility Procedure TD-4100P-05, “Selection of 
Steel Gas Pipeline Repair Methods,” to restore the pipe to the MAOP with the appropriate 
safety factor specified in Table 2, or reducing the MAOP to establish the safety factor.

For the purposes of remediation, the condition criteria shown in Table 3, “Condition Criteria” 
apply:

Table 3.  Condition Criteria 

Requirements for Condition Categories

Immediate Scheduled Monitored No Action Required

SFcorr ≤ SFDR 

or SFcorr ≤ 1.1
SFcorr > SFDR

Corrosion ≥ 20%wt.

SFcorr > SFDR
Corrosion between 

10 and 20%wt.

SFcorr > SFDR
Corrosion < 10%wt.
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Step 5 (continued)

1. Additional Remediation Requirements 

For conditions discovered during the course of ECDA direct examinations, the following 
additional remediation requirements also apply:

a. Immediate Conditions

If an operating pressure reduction is made in response to the discovery of an 
immediate condition associated with an external corrosion anomaly where the 
remaining strength calculation at the location of the anomaly shows a predicted 
failure pressure less than or equal to 1.1 x MAOP, the pressure shall remain 
reduced until all similar indications are excavated and examined. 

b. Scheduled Conditions

When external corrosion anomalies classified as “scheduled conditions” are 
discovered during the course of direct examination, the subject condition must 
be mitigated by recoating.

c. Monitored Conditions

When anomalies classified as “monitored conditions” are discovered during the 
course of direct examination, they shall be recorded and monitored during 
subsequent risk and integrity assessments for any change in their condition that 
would require remediation.

6 In-Process Evaluation

After the direct examinations and remaining strength evaluations are completed, an evaluation 
shall be performed to critically assess the original criteria used to classify and prioritize 
indications.

6.1 Adjustments to Classification and Prioritization Criteria

1. The project engineer shall assess the corrosion activity at each excavation relative to 
the criteria used to classify and prioritize indications.
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Step 6.1 (continued)

2. The results of the in-process evaluation, including any adjustment to the classification 
and prioritization criteria, shall be documented on “Report O – Indirect Inspection Field 
Meet.” 

a. Less severe corrosion

If existing corrosion is less severe than classified and prioritized in 
TD-4810P-92, the criteria may be modified and the indications reprioritized. For 
first time ECDA applications, classification and prioritization criteria should not 
be downgraded.

b. More severe corrosion

If existing corrosion is more severe than classified and prioritized in 
TD-4810P-92, the criteria shall be modified and the indications reprioritized to a 
more severe category. 

In addition, the project engineer shall consider the need for additional indirect 
inspections and reconsider and adjust the criteria used to prioritize the need for 
repair.

7 Root Cause Analysis

7.1 The project engineer shall ensure that a root cause analysis is performed to identify the root 
causes of all significant corrosion activity (e.g., maximum depth of corrosion > 20% of nominal 
pipe thickness or at the discretion of the project engineer) found during direct examination.

7.2 The results of the root cause analysis, including whether the analysis shows an isolated or 
unique cause, shall be documented on “Report I.”

1. General

Pursuant to NACE SP0502-2010, Section 6.5.3 for each root cause, the pipeline 
operator must identify and re-evaluate all other indications that occur in the pipeline 
segment where similar root cause conditions exist. The analysis should discuss the 
following aspects:

 Coating Failure: The extent and reason for the coating failure. Was the coating 
failure localized or widespread?

 Cathodic Protection Ineffectiveness: Was CP ineffective in this area? Include 
discussion of history of CP in the area. The expected presence and reasons for 
shielding of CP current or the presence of stray currents should also be 
discussed.
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Step 7.2 (continued)

 Corrosion Mechanism: The main drivers for corrosion in the area including 
available soil chemistry and physical properties such as, pH, moisture, rock 
shielding, etc. Is the corrosion active or inactive?

 Degradation in other areas: The likelihood of corrosion occurring at locations 
with similar characteristics.

 Mitigative Measures: Viable mitigative measures to arrest corrosion at the 
particular location and at all other similar locations on the pipe.

 ECDA Feasibility: The suitability of the ECDA process for identifying similar 
areas of degradation.

2. Response and Corrective Action

If the root cause analysis identifies a degradation mechanism that the ECDA process is 
not well suited to detect, it shall be documented in the analysis and on(“Report I”). Per 
Utility Standard TD-4810S, a suitable assessment method shall then be used to 
evaluate the subject segments of pipe for that degradation mechanism.

If corrective action was taken to address the root cause during the assessment, then it 
shall be documented on “Report I.”

8 Reclassification and Reprioritization of Indications

The additional data collected from the direct examination and the resulting analyses shall be 
used to evaluate the appropriateness of the initial assigned priority of indications. This 
evaluation might result in indications being raised or lowered in classification and priority.

Reclassification and reprioritization are required when results from the direct examination 
show corrosion activity that is worse than indicated by indirect inspection data.

The reclassification and reprioritization process involves:

 Determining the actual condition of the pipe in terms of wall loss and calculated safety 
factor

 Assigning it a priority (immediate, scheduled, monitored, no action required) based on 
its actual condition or remaining strength

This data set is then used to reprioritize the remainder of the indirect inspection indications 
that have not yet been excavated.

AppO-10



Utility Procedure: TD-4810P-93
Publication Date: 08/16/2017, Effective Date: 08/30/2017     Rev: 0

External Corrosion Direct Assessment - Direct Examination

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 11 of 31

Step 8 (continued)

1. Criteria

For each direct examination, data collected during direct examinations and calculated 
during the evaluation of remaining strength shall be compared to the criteria in Table 3. 
Immediate, scheduled, monitored, and no action required conditions have the following 
attributes:

 Immediate Action Required: SFcorr less than SFDR or SFcorr  ≤ 1.1

 Scheduled Action Required: SFcorr greater than SFDR and evidence of 
corrosion greater than 20% wall loss

 Monitored Action Required:  SFcorr greater than SFDR and evidence of 
corrosion in the range of 10 to 20% wall loss

 No Action Required: SFcorr greater than SFDR and evidence of corrosion with 
wall loss less than 10%

For a condition to be lowered in priority, the subject location must meet the CP 
requirements in Utility Procedure TD-4181S. 

2. Requirements

Where applicable, the results of direct examination in a certain region should be used 
to reprioritize the pipe in other regions, provided that those regions have not been 
directly examined.

When an indication’s priority is raised, the Project Engineer shall re-evaluate other 
indications that might have similar root cause conditions in the ECDA region.

For re-assessments, reprioritization may be performed if the above methodologies 
show that the examined area has less corrosion than its assigned priority. If 
remediation is performed, an indication that was initially placed in the immediate 
priority category may be moved to the scheduled priority category, provided 
subsequent indirect inspections justify reducing the indication severity. Similarly, if 
remediation is performed on an indication that was initially placed in the scheduled 
priority category, it may be moved to the monitored priority category if subsequent 
indirect inspections justify reducing the indication severity. The indication may be 
further reduced to a no action required if it meets the CP criteria.

3. Additional Digs Resulting from Reprioritization
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Step 8.3 (continued)

If scheduled indications are reprioritized as described in this procedure, they shall 
follow the excavation criteria for that priority. 

If any immediate indications in an ECDA region are validated from direct examinations 
to meet the criteria in Table 3 and found to result from an isolated or unique root cause, 
all remaining immediate indication footage of the specific indication must be directly 
examined, smart pigged, or hydro tested.

4. First-Time Assessment

For initial ECDA applications, classification and prioritization criteria should not be 
downgraded. For example, immediate or scheduled indications shall not be 
reprioritized to a lower priority.

5. Documentation

Complete “Report J – Reprioritization” for all indications that are directly examined in 
the following two steps:

 Prioritization Evaluation: Complete the upper portion of the report with the 
appropriate information. Document what priorities need to be reprioritized.

 Reprioritization Indications: From the prioritization evaluation data, reprioritize 
all indications as appropriate. Document the reprioritization on the lower half of 
“Report J.”

Whenever indications are reprioritized to a lower category, the documentation must 
demonstrate the technical basis for lowering the category.

9 Documentation

As outlined in the above sections, the documentation summarized in Table 4 shall be prepared 
and considered by the appropriate parties.

Table 4.  Direct Examination Documentation Summary

Report Title Field 
Engineer

Project 
Engineer

DA 
Supervisor DAEM

“Report H – Direct Examination Data Sheet” A I I

 “Report I – Remaining Strength 
Evaluation/Root Cause Analysis” R A I

“Report J – Reprioritization” R A A

Note: Responsible (R), Accountable (A), Informed (I)
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10 Records

Retain records per the record retention schedule.

END of Instructions
DEFINITIONS

Covered segment: As defined in Code of Federal Regulations (CFR) Title 49, Transportation, 
Part 192—Transportation of Natural and other Gas by Pipeline: Minimum Federal Safety 
Standards, § 192.903, “What definitions apply to this subpart?,” Covered segment or covered 
pipeline segment means a segment of gas transmission pipeline located in a high 
consequence area (HCA) (see Utility Standard TD-4127S, “Class Location and High 
Consequence Area Determination and Compliance,” for definition of HCA). The term 
“transmission line” is defined in Utility Standard TD-4810S. Covered pipeline segments are 
pipeline segments in a HCA that meet the characteristics specified by the PHMSA requiring 
them to be included in the company Integrity Management Plan.

Defect: Per NACE SP0502-2010 definition, an anomaly in the pipe wall that reduces the 
pressure-carrying capacity of the pipe.

Discovery of a condition: Per Code of Federal Regulations (CFR) Title 49, Transportation, 
Part 192—Transportation of Natural and other Gas by Pipeline: Minimum Federal Safety 
Standards, § 192.933(b), “Discovery of condition:” “Discovery of a condition occurs when an 
Operator has adequate information about the condition to determine that it presents a potential 
threat to the integrity of the pipeline.” For this procedure, the direct examination of the 
indication at each dig location constitutes the “discovery of a condition.”

Discovery date: The date on which the direct examination is performed and a pipeline 
condition is discovered.

ECDA region: Per NACE SP0502-2010 definition, “a section or sections of a pipeline that 
have similar physical characteristics, corrosion histories, expected future corrosion conditions, 
and in which the same indirect inspection tools are used.” An ECDA Region can be 
discontinuous but must be contained within the same pipeline segment.

First time: The first time the ECDA methodology is used to assess the integrity of all or part of 
a segment. First time applications of ECDA are subject to more stringent requirements and 
more restrictive criteria in the pre-assessment, indirect inspection, direct examination, and 
post-assessment phases of the ECDA per NACE SP0502-2010 and Code of Federal 
Regulations (CFR) Title 49, Transportation, Part 192—Transportation of Natural and other Gas 
by Pipeline: Minimum Federal Safety Standards, § 192.925(b), “General requirements.” 
Application of an ILI or pressure test on a covered segment prior to conducting ECDA for the 
first time does not release the segment from first time ECDA requirements. According to 
PHMSA FAQ 233, the growth of a pipeline segment already in the integrity management 
program as a result of growth of the related HCA does not constitute a newly-identified HCA. 
No requirements of the rule applicable to newly-identified HCAs are triggered by such growth. 
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Definitions (continued)

In-Line inspection (ILI): Pipeline internal inspection mechanism (also known as “smart pig”) 
to determine pipe condition including internal/external metal loss and ovality/dents.

MAOP: The limiting maximum allowable operating pressure (psig) of a pipeline system.

Project engineer discretionary dig (PEDD): An excavation for direct examination of an 
indication that is not required by code, but the project engineer specifies. For example, shallow 
locations <30 inches with corresponding indirect inspection tool (IIT) concern for third party 
damage, as well as other IIT signals of concern, that do not meet conditions for required 
excavations.

RSTRENG: Computer program that calculates remaining strength of corroded pipe. Approved 
by name in Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—
Transportation of Natural and other Gas by Pipeline: Minimum Federal Safety Standards, 
§192.933(a)(1), “Temporary Pressure Reduction,” and 192.933(d)(1)(i) as an acceptable 
calculation method.

Shall: A requirement that must be complied with, or its exception approved and documented 
in accordance with Utility Procedure TD-4810P-90, Section 8.

Should: A recommendation that is desirable to follow, if possible. If an alternative approach is 
taken to meet the recommendation of the invoked standard, records must be generated by the 
alternate approach. Furthermore, the documents must technical justify that the alternative 
approach provides an equivalent level of protection. If a “should” statement is not 
implemented, a sound technical basis for why it has not been implemented must be 
documented in the project documents.

IMPLEMENTATION RESPONSIBILITIES

Transmission Integrity Management is responsible for communicating the publication of this 
document and the other ECDA procedures published with this document to the target 
audience.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program (Former 
RMP-06)”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O—“Gas 
Transmission Pipeline Integrity Management.”
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APPENDICES

Appendix A, “Direct Examination Data Collection Requirements”

ATTACHMENTS

NA

DOCUMENT RECISION

This utility procedure partially replaces TD-4810P-09, “External Corrosion Direct Assessment 
(Former RMP-09),” Revision 0, published on 10/14/2015.

DOCUMENT APPROVER

Sumeet Singh, Vice President, Gas Asset and Risk Management

DOCUMENT OWNER

Patrick Espiritu, Gas Engineer, Gas Standards and Qualifications

DOCUMENT CONTACT

Bryon Winget, Manager, Direct Assessment

REVISION NOTES

Where? What Changed?

NA This is a new procedure.
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Appendix A, Direct Examination Data Collection Requirements
Page 1 of 15

Table A-1.  Direct Examination Data Collection Requirements

 Data Type Description
1.0 Administrative Information

1.1 Activity Summary
H Form shall include a summary of activity for the H Form inspection activities, 
broken out by date and activity performed, including at minimum location information 
details and a summary sentence for all inspection activities performed.

1.2 Contact Info

DE Field vendor – The vendor who performed the DE inspection
PMO Lead – The LAN ID of the PMO representative for the project
IM Engineer – The LAN ID of the IM Engineer POC for the H Form
DE Tech – The LAN ID or name of the DE Tech
DE Manager – The LAN ID or name of the DE Manager 
PLE –  The LAN ID of the PLE consulted

1.3 Project Info

Line Number
Order Number

Line number of the pipeline
PG&E Order Number of the Project

Region Number Region Number dig located in

Subregion Number ICDA Subregion # 

ILI Log Distance
IIT Stationing

ILI Log Distance
Stationing of the Dig site location (IIT or Hydrotest)

1.4 Excavation Reason & 
Priority

Indicate Excavation Reason (Dig Type) based on the dig sheet and dig drawings:
 Corrosion – Low Reads, Spans, Atmospheric Interference
 ECDA
 ICDA
 ILI
 Girth Weld
 SCCDA
 MAOP
 Corrosion Casings
 PLCL
 Hydrotest
 Direct Examination
 RMDA
 Other

Indicate the Priority and the Type of the Dig:
 Immediate, Scheduled, Monitored, Effectiveness, Only If Necessary (OIN), and 

if ECDA, indicate one of the following: Req, Add 1st, OIN>20%, OIN, PEDD, 
EFF Req, EFF 1st 

 ILI – Immediate, Scheduled – Other, Scheduled – One year, Non Prioritized 
indication
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Appendix A, Direct Examination Data Collection Requirements
Page 2 of 15

Table A-1, continued

 Data Type Description
1.0 Administrative Information

1.5 PGE asset Info

This information is provided by PG&E to the H Form (DE) crew. Information shall be 
provided by the engineers during the project planning.
Pipe Installation Year – The year of installation on record 
Nominal Pipe Diameter – The nominal pipe diameter on record 
Nominal Wall Thickness – The nominal wall thickness on record 
Long Seam Weld – The pipe Long Seam on record in PODs
Expected Coating – The coating type on record

1.6 Dig Location

This information is to be provided by PG&E to the H Form (DE) crew. Information 
shall be provided by the engineers during the project planning. When recording on 
the H Form, clearly indicate the PG&E provided information.

Mile Point Mile Point referenced for dig 
Stationing Stationing of the dig (ILI and DA only) 
Reference Girth Weld Inspection anomaly Reference Girth Weld (ILI only)
Distance From Girth 
Weld

Distance of anomaly to be examined from Reference 
Girth Weld (ILI only)

Planned centerline GPS 
Coordinates

GPS coordinates of the planned dig from the PGE GIS

1.7 Excavation Length PG&E provides the planned length of the excavation

1.8 Inspection Length PG&E provides the planned length of the pipe inspection

2.0 Dig Site Assessment

2.1 Soil Resistivity

(1) 4 Pin multiplier, Ohms, Spacing, and Resistivity 
(2) Multiplier, Ohms, and Resistivity soil box 
If attainable, the following soil resistivity measurements are required: (1) 4-pin 
method: The pin alignment shall be taken transverse to the pipe. The nearest probe 
shall be at least 10 feet from the pipe. Pin spacing shall approximate the pipe 
centerline depth. This is intended to be a measurement of native (original) soil 
conditions. If ideal 4-pin conditions cannot be met, the technician must attempt 4-pin 
at the nearest possible location and indicate this in the comments. (2) Soil Box: The 
soil desired here is that in which the pipe is bedded at the spring line of the pipe. 
Note whether the soil is native or sand. Crews should also indicate if the test was 
performed with a distilled water slurry solution or dry.
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Appendix A, Direct Examination Data Collection Requirements
Page 3 of 15

Table A-1, continued

 Data Type Description
3.0 Exposed Pipe Assessment

3.1 Native Soil Type

Select the type of soil the pipe is bedded in. The reference location shall be the 
middle of the bell hole length. Also, in the comments section, record the type of soil 
the pipe is bedded in using the United Soil Classification (USC) system: clayey loam, 
clayey sandy loam, etc.
 Clay
 Rock
 Loam
 Sand
 Wet
 Other

Backfill as found:
 Sand
 Slurry
 Native

Include photos of depth of cover, and indicate stratification and  whether a rock shield 
was present 

3.2 Depth of Cover List Depth of Cover as found. Measure from the top of grade to the top of the pipe. 
Record in feet and inches.

3.3 Pipe Location

The required spatial accuracy of physical facilities is +/- 3 feet. Provide pipe location 
in lat/long to a minimum of 6 decimal places, and UTM 10 Northing/Easting. Capture 
the GPS location of the pipe using equipment that meets Class RT3 (modified) of the 
NGS Class Accuracy Standard. Take readings at both ends of the exposed pipe 
(meaning any and all pipes/pipe features exposed, including foreign utilities). In the 
attached GPS data sheet, use the center of the bell hole as the zero reference point. 
All of this should be shown in the excavation diagram.

3.4 Measurement of 
pipe-to-soil potential

Measure the Pipe to soil potentials (AC & DC) at both the upstream and downstream 
ends of the hole. Indicate if there are any foreign structures and/or casing present in 
the excavation and take readings if applicable. These measurements shall be 
performed in accordance with NACE Standard TM0497. Provide time and date of AC 
reading. The reference electrode shall be placed in the bank of the excavation within 
1 to 2 inches of the coating. These potentials might help identify dynamic stray 
currents, as well as help in determining the root cause of any corrosion present 
(active vs. inactive). If any reading is 15 volts or higher, immediately stop work and 
inform Corrosion Engineering.

AppO-19



Utility Procedure: TD-4810P-93
Publication Date: 08/16/2017, Effective Date: 08/30/2017     Rev: 0

External Corrosion Direct Assessment - Direct Examination

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 20 of 31

Appendix A, Direct Examination Data Collection Requirements
Page 4 of 15

Table A-1, continued

 Data Type Description
3.0 Exposed Pipe Assessment

3.5 Soil Sample

Enter the Location of the soil sample
 Downstream edge
 Upstream edge
 Centerline
 Other

One gallon of the soil immediately adjacent to the pipe surface shall be collected and 
placed in an airtight container. The soil desired here is that in which the pipe is 
bedded at the springline location. In some cases, special samples must be obtained 
in-situ using a “spoon” that will keep the sample confined. The data is used to 
determine the soil corrosivity. The sample shall be packed full to displace as much air 
as possible. Tightly close the container to eliminate air infiltration and use a 
permanent marker or label to record the following information on both jar and lid. 
 Sample date
 Sample location (line, mile point, and stationing)
 Project number
 Sample lab destination
 Depth of Cover
 GPS Coordinates
 PG&E Order Number

3.6 Groundwater Samples 
and PH

Indicate whether groundwater is present in the excavation. For special situations it is 
used to determine the bulk groundwater chemical properties. If external corrosion 
over 20% is identified and groundwater is present in the excavation, take 
groundwater samples and enter the date of the sample and the PH of the sample. 
Completely fill a quart container and seal and identify location as described above in 
Section 3.5. Send the sample to ATS Chem lab in San Ramon (same as soil sample 
label). 

3.7 Soil pH
Obtain soil pH reading at the upstream and downstream ends of the bell hole using 
the Sb electrode. This must be done in the soil the pipe is bedded in. The soil pH 
reading helps determine the corrosivity of the soil.

AppO-20



Utility Procedure: TD-4810P-93
Publication Date: 08/16/2017, Effective Date: 08/30/2017     Rev: 0

External Corrosion Direct Assessment - Direct Examination

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 21 of 31

Appendix A, Direct Examination Data Collection Requirements
Page 5 of 15

Table A-1, continued

 Data Type Description
3.0 Exposed Pipe Assessment

3.8 Existing Coating Type

Report the existing coating type, its approximate thickness, and the number of layers 
measured at the middle of the excavation length at the springline of the pipe.
 Extruded Polyethylene
 HAA
 Somastic
 Coal Tar
 Plastic tape
 Wax tape
 FBE
 Powercrete
 Other two part epoxy
 Paint
 Bare / none
 Other

Enter Coating thickness in decimal
Enter number of coating layers
For multiple coating types, record the length of pipe coated with each type

3.9 Holiday Testing

Perform  Holiday Testing, and enter voltage and device used:
 Brush
 Coil
 Paddle
 Wet sponge

This test allows for electrical identification of location and size of coating holidays, 
and is particularly valuable in identifying areas to pay special attention to during 
coating removal. The holidays shall be mapped electrically unless the coating is 
sufficiently degraded to where it is obvious where the holidays are. These areas 
could provide significant evidence and help in determining the root cause of any 
corrosion that is found. In addition these areas could be critical in determining if the 
corrosion is active or inactive. If the coating is in perfect condition and is not 
disbanded at all, contact the PG&E engineer for more instructions. The vendor 
cannot make the call not to remove the coating.

3.10 Coating Condition

Indicate the condition of the coating as found (per NACE SP0502-2010 Appendix B):
 Good – the coating is in excellent condition and adhered to Pipe
 Fair – the coating is partially disbonded or degraded
 Poor – the coating is completely missing; the pipe surface is effectively bare 

3.11 Map Coating 
Degradation

Note in the map the location of all coating holidays, calcareous deposits, etc. The 
zero reference shall be the center of the bell hole. For each coating holiday, note the 
size of the disbondment area

AppO-21



Utility Procedure: TD-4810P-93
Publication Date: 08/16/2017, Effective Date: 08/30/2017     Rev: 0

External Corrosion Direct Assessment - Direct Examination

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 22 of 31

Appendix A, Direct Examination Data Collection Requirements
Page 6 of 15

Table A-1, continued

 Data Type Description
3.0 Exposed Pipe Assessment

3.12 Photo Documentation

Document the coating condition with a camera. Photos shall have ruler or other 
device to determine magnification of photographs showing details of the pipe and 
coating condition. The minimum documentation requirements are:
 The type of cover
 Wide angle photos showing the cross-section of the excavation (depth of 

pavement, soil strata, etc.); cross section showing the strata under the pipe, 
especially if rocks are present

  Wide angle photos of areas where the jeep test shows holidays
 As-found condition of the coating after excavation is complete
 Detailed condition of coating highlighting including holidays, areas of 

disbondment and other types of coating damage.
 The overall presence or absence of calcareous deposits after the coating has 

been completely removed but prior to sandblasting
 Presence or absence of rocks embedded in the coating (preferably at the 6 

o’clock position)
 Visually apparent anomalies before and after sandblasting
 Any unusual characteristics of the pipe or excavation after recoating
 The as-left condition of the site, including re-paving
 Backside of coating where external corrosion is found

Macro as well as perspective views shall be recorded showing at least 4 different 
locations around the pipe in order to show any long seams. The photo log of the H-
form shall be filled out with any necessary descriptions of the photographed areas. 
Photos should include a placard with the following information:
 Project type (ECDA, ICDA, etc.)
 Project number
 Line number
 Mile point and stationing
 Clock position of the view
 Cardinal direction the picture is facing
 Cardinal direction the pipe is laying
 Distance from Bell hole reference point

3.13 Under-coating Liquid pH 
Analysis

If any liquid is detected underneath the coating, the pH shall be determined with pH 
litmus paper and indicated on the H Form. This test infers the relative level of CP 
reaching the pipe surface.

3.14 Length of coating 
Inspection

Record the length of the coating inspection. This length should equal the length of 
pipe exposed.
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Appendix A, Direct Examination Data Collection Requirements
Page 7 of 15

Table A-1, continued

 Data Type Description
4.0 Asset Records Validation

4.1 Pipe Temperature
Measure the bare pipe surface temperature in Fahrenheit. Take the measurement on 
the lower half of the pipe. This factors into the tendency for coating to disbond and 
SCC susceptibility. Infrared temperature gauges shall not be used

4.2 Pipe Diameter Measure and record the circumference of the pipe. Compute the actual outside 
diameter of the pipe. 

4.3 Weld Seam 
Identification

Inspect the bare surface of the pipe for evidence of seam weld metal, and indicate 
whether long seam weld metal is visible or not. If Long Seam weld metal is visible, 
record the clock position of the seam. Refer to the Long Seam on record in “Owner 
Asset Information” section of the H Form. If records indicate the pipe is ERW or 
Seamless, weld metal should not be visible. If records indicate pipe is DSAW, SSAW, 
Spiral, Lap, Flash or A.O. Smith, then Long Seam weld metal should be visible. 
If the results of the visual inspection are inconsistent with the seam of record, contact 
the project engineer to determine whether a Long Seam Characterization Test should 
be performed. If a Long Seam Characterization Test is performed, the Long Seam 
Characterization report should be attached to the H Form record as a separate 
document. 
For H Form inspections where a section of pipe is replaced, record both the as found 
long seam and the as installed long seam.

4.4 Girth Weld Coordinates Record the GPS location of visible girth welds. For H Form inspections where a 
section of pipe is replaced, record both as found and as installed girth welds.

4.5
Ultrasonic Testing (UT) 
Wall Thickness 
Measurements

Ultrasonic wall thickness shall be taken at all 12 clock positions on an area of 
undamaged pipe to establish original/nominal wall thickness. Attach the UT report to 
the H Form.
A UT grid shall be obtained at the 6 o’clock location for a length of 1-foot 
circumferential by 1-foot axial. Grid size shall be 1 inch x1 inch. The minimum 
thickness measured in each grid box shall be recorded. The grid must be located at 
the low end of the pipe. Attach the UT report to the H form. For pipe circumferences 
smaller than 12 inches, perform grid on lower half of pipe

4.6 Length of Pipe 
Inspection Record the actual length of bare steel pipe that was inspected.
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Appendix A, Direct Examination Data Collection Requirements
Page 8 of 15

Table A-1, continued

 Data Type Description
5.0 Pipe Inspection and Repair

5.1
Map/Photo 
Documentation of 
Corroded Area

Indicate whether or not corrosion damage was found on the pipe. The corroded 
surface shall be photographed to document the morphology and extent of the 
corrosion. The photo log in the H-Form shall be filled out with any necessary 
descriptions of the photographed areas.
An overview map of the corroded area shall be recorded on the photo log. Enough 
detail shall be included to sufficiently document where and how large the corroded 
areas are. The zero reference point shall be the center of the excavation.
Differentiate between pitting, rust, and corrosion, and include length and width of the 
areas of each type. Indicate the cardinal direction the pipe is laying

5.2 Mechanical Damage

Mechanical damage to the pipe surface shall be recorded. Indicate the type of 
mechanical damage found. Examples of such damage include gouges, crack like 
indications, dents, and out-of-roundness. The mechanical damage found should be 
photographed and the photo log in the H Form shall be filled out with any necessary 
descriptions of the photographed areas.
Immediately (as soon as possible after discovery) notify PG&E Engineer of the 
presence of dents, gouges, crack like indications, or out of roundness. 
An overview map of the mechanical damage found shall be included with the H Form. 
Include the length, width and depth of all crack-like indications, gouges and dents. 
MD – Mechanical Damage
EC – External Corrosion
IC – Internal Corrosion
MP – Mag Particle Indication

5.3
Wet Fluorescent 
Magnetic Particle 
Inspection

For determining the presence or absence of cracking this test shall be performed. 
Only the AC yoke method shall be used. Surface preparation shall be light 
sandblasting. On occasion the project engineer might request walnut shell blasting. 
Dry powder methods are not acceptable. Direct electric current methods are not 
acceptable. All indications shall be photo documented under both black and white 
light and the photos included in the report. The PG&E project engineer shall be 
notified immediately of any indications found. Attach the report to the H Form.
Provide close up and overview photos of the indications  

5.4 Repair Information

For each repair made to the pipe:
 Indicate whether a repair was made (Y/N) and identify each anomaly that was 

repaired. Indicate and repair job number (if required)
 Indicate type of repair made. (Metallic sleeve, non-metallic sleeve, replacement, 

can, filler metal) add others as needed
 Indicate type of damage that was repaired (corrosion, mechanical damage, etc.)
 Record repair completion date 
 Table of indications removed with photos and Pre and Post removal WT. (% WT 

removed, Length ground)
 Attach the KAPA file (RSTRENG) to the H Form document (whether repair 

made or not)
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Table A-1, continued

 Data Type Description
5.0 Pipe Inspection and Repair

5.5 Pit Depth Measurement 
Grid Sheets

Corrosion damage shall be measured with sufficient detail to enable accurate 
RSTRENG analyses of the corrosion area. A grid of wall loss measurements shall be 
taken over the entire corroded areas. The grid shall be oriented so that columns are 
circumferentially oriented on the pipe and the rows lie parallel to the longitudinal axis 
of the pipe. The grid size shall be sufficiently fine to document the variation of wall 
thickness but in no case shall be greater than a one-inch mesh. The grids shall be 
documented on pages 4 and 5 of the H-Form. Note: All corrosion must be 
mapped. If no corrosion >20% is found, a note in a text box on the grid is required 
stating “No Corrosion >20% Found and indicate the deepest % corrosion.
When a section of pipe is cut out and replaced, indicate which section of pipe the grid 
is taken from. 

6.0 Pipe Recoat Data

6.1 Sandblast Media

Record the type of media used–sand, grit, or copper slag is all acceptable. Use of 
shot is prohibited. Also record the final anchor profile measurement using the Testex 
Press-O-Film tape method. Verify conformance to the Society for Protective Coatings 
(SSPC) Standard SP-10/NACE No. 2, “Near-White Blast Cleaning.” 
For additional information refer to PG&E coating standard

6.2 Recoating Type

Record the coating type used to recoat the pipe. Different (or multiple) types of 
coating and their transitions should be indicated in the document and location of 
transitions displayed on the H Form excavation overview.
 Powercrete J
 Wax tape
 Scotchkote 323
 Dev Grip 238
 3M 323
 Protal 7200
 PE Tape
 FBE (for pipe replacements)
 Add any other coating type in notes

For additional information refer to PG&E coating standard

6.3 Environmental 
Conditions

Document the relative humidity, temperature, dew point, etc., at the time of coating. 
Use 24 hr clock to indicate time. For epoxy systems, the pipe must be over 50 
degrees F, at least 5 degrees F above the dew point and the relative humidity must 
be less than 80%.
For additional information refer to PG&E coating standard

6.4 Repair Coating 
Hardness

For epoxy systems, measure and record the final hardness before the pipe has been 
released for burial. Indicate test equipment in notes. 
For additional information refer to PG&E coating standard
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Table A-1, continued

 Data Type Description
6.0 Pipe Recoat Data

6.5 Recoat Thickness

Before backfill, measure the coating thickness at the locations identified on the H 
Form (3, 6, 9, 12 o’clock positions). Each clock position listed shall be the average of 
3 readings within a 4 cm circle (minimum 12 reads total). For epoxy systems, 
measure and record the final hardness before the pipe has been released for burial. 
List the actual hardness reads.
A reading at each end of the excavation is required. For sections longer than 11ft, 
take measurements in the middle and at each end. 
For additional information refer to PG&E coating standard

6.6 Coating Holiday Testing

The new coating shall be holiday tested and all holidays must be repaired and 
retested. It is preferable to repair holidays using the same coating system, although 
alternative repair systems can be acceptable. The PG&E project engineer must 
approve coating system repairs that differ from the approved drawings. 
For additional information refer to PG&E coating standard

7.0 Site Restoration

7.1 Coupon Test Station 
Installation

Document the type of test station left behind (Coupon / ETS); include pre-existing 
and newly installed stations. Record the GPS location of the test station and the date 
installed. Record the configuration of the Test Station (Carsonite, Fink, G5 Box, 
Other). 
For coupons, it is recommended that the commissioning should begin no sooner than 
3 months after installation. The test station shall be installed at the extreme end of 
the bell hole adjacent to or in the area of the “old” coating that is NOT being 
reconditioned. The coupon test station shall be installed per PG&E Gas Design 
Standard O-10.2, “Installation and Monitoring of Coupon Test Stations,” in a minimum 
of 3 foot x 3 foot x 3 foot cube of native soil. If the dig requires import backfill, enough 
native soil shall be retained to satisfy the 3-foot cube.

7.2 Excavation Drawing

The pipeline inclination angle and the depth profile shall be measured and recorded 
at each end and in the middle of the bell hole. The inclination angle shall be recorded 
in the boxes above the grid, and the depth profile shall be measured and 
documented in the grid. Location of CTS stations should be depicted, as well as the 
cardinal direction of the flow. 

7.3 Backfill Material
Note what material was used for backfill.
Indicate whether or not pipe protection was used, and if used list the type 
(Rockguard, Tuff-N-uff, Other).

7.4 P/S Readings

Perform at least 1 P/S ON reading over the pipeline after backfilling but BEFORE 
paving or any concrete work is done. Perform an On Survey using a wire reel and 
multimeter attached to the CTS and anodes and take readings every 10ft, 100ft 
downstream and 100ft upstream of the bell hole. If readings fall below 850mv notify 
the engineer immediately. 
PG&E project engineer shall report low reads to PG&E corrosion engineering. 
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Table A-1, continued

 Data Type Description
7.0 Site Restoration

7.5 Site Sketch

A sketch of the site arrangement shall be made, showing the inspected area as well 
as measured distances from physical features such as roads, buildings, distance 
from upstream girth weld (if available), etc. The purpose is to be able to determine 
the location using physical markers in the field (without using GPS) should the area 
be paved over. Take photos of the site that correlate to the sketch.

8.0 Attachments
NDE Workbook .xls version
Coating Inspection 
Report Attach the E-35 Coatings Inspection sheet

Soils Sample Chain of custody pdf
Coatings Sample Asbestos coating sample Chain of custody pdf
Uncorrected GPS File
Corrected GPS File
Wax Fill Calculation Attach worksheet
Repairs Repair files for each repair in the record, to include sketches
KAPA Attach KAPA in all cases where corrosion damage assessed
Casing Data Sheet As Left Casing Data sheet (see Felix’s example)

As Found Casing Data

1.1 C/S Before Casing is 
Removed Measure the C/S in –mV before the casing is removed

1.2 P/S Before Casing is 
Removed

Measure the Pipe to soil potentials (AC & DC) at both the upstream and downstream 
ends of the hole before the casing is removed. These measurements shall be 
performed in accordance with NACE Standard TM0497. Provide time and date of AC 
reading. The reference electrode shall be placed in the bank of the excavation within 
1 to 2 inches of the coating. These potentials might help identify dynamic stray 
currents, as well as help in determining the root cause of any corrosion present 
(active vs. inactive).

1.3 Casing Type List the type of casing: Pipe, Nestable, Corrugated, Split Pipe, Spiral Weld, other, or 
a combination

1.4 Measured Casing 
Diameter Measure and record the diameter of the casing in inches

1.5 Was casing damaged? Indicate whether the casing was damaged or not. If the casing was damaged, 
describe the extent of damage

1.6 Was casing coated? Indicate whether the casing was coated or not. If the casing was coated, explain the 
coating type and the condition of the coating

1.7 Casing Side List if the casing was on the high side or low side (according to GPS elevation)
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Table A-1, continued

 Data Type Description
As Found Casing Data

1.8 Was there a vent pipe 
attached to casing?

Indicate if a vent pipe was attached to the casing. If yes, record its clock position and 
list below.

1.8.1 Vent Clock Position List the clock position of the vent.

1.9
Was water found in 
casing? If yes, estimate 
gallons and describe

Indicate if water was found in the casing. If water was found in the casing, estimate 
the number of gallons and describe the appearance/physical characteristics of the 
water (e.g. clear water, muddy water, debris found).

1.10 End Seal Present? Indicate whether an end seal was present or not

1.10.1
Note the Number and 
Type of End Seals 
and/or Casing Spacers

If casing end seals or casing spacers are present, list the number and type of each

1.10.2
Describe the 
appearance and 
condition of the casing 
end seal

Describe the appearance and condition of the end seal

As Left Casing Data

2.1 C/S After Casing is 
removed Measure the C/S after the casing is removed

2.2 P/S After Casing is 
removed

Measure the Pipe to soil potentials (AC & DC) at both the upstream and downstream 
ends of the hole after the casing is removed. These measurements shall be 
performed in accordance with NACE Standard TM0497. Provide time and date of AC 
reading. The reference electrode shall be placed in the bank of the excavation within 
1 to 2 inches of the coating. These potentials might help identify dynamic stray 
currents, as well as help in determining the root cause of any corrosion present 
(active vs. inactive).

2.3 How much casing was 
removed List the amount of casing removed, in feet

2.4 Casing flush verification Indicate whether casing flush verification was performed

2.4.1 Method used If flush verification was performed, describe the method used for the casing flush 
verification

2.5 Vent Clock Position List the clock position of the vent and indicate if new or existing
2.6 Diameter of vent pipe Measure and record the diameter of the vent pipe in inches

2.7 Diameter of vent 
opening in casing Measure and record the diameter of the vent opening in inches

2.8 Guided Wave 
performed/installed

Indicate whether Guided Wave test was performed or permanently mounted facilities 
were installed

2.9 Spacers installed Indicate whether spacers were installed or not
2.10 End seals installed Indicate whether end seals were installed or not
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Appendix A, Direct Examination Data Collection Requirements
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Table A-1, continued

 Data Type Description
As Left Casing Data

2.10.1 Type of end seal If end seals were installed, list the type of end seal(s) installed

2.11 5 PSI End Seal 
Pressure test Indicate whether the 5 PSI end seal pressure test was passed or failed

2.12
Vent air flow test (using 
high volume 
compressor)

Indicate whether the vent air flow test was passed or failed. If failed, indicate if 
buildup of pressure occurred from one side or the other. Indicate if both sides were 
tested.

2.13 Test stations installed Indicate whether a Type B test station or CTS was installed

2.14 End of casing GPS 
coordinates

Provide the location of the end of casing in lat/long to a minimum of 6 decimal places, 
and UTM 10 Northing/Easting. Capture the GPS location of the pipe using equipment 
that meets Class RT4 (modified) of the NGS Class Accuracy Standard. Ensure that 
the centerline of the bell hole is the 0 reference point.

Casing Sketch (As Left Data) See Figure A-1 for example 
1. Carrier Pipe

OD Measure and record the outside diameter of the carrier pipe

WT

Ultrasonic wall thickness shall be taken at all 12 clock positions on an area of 
undamaged pipe to establish original/nominal wall thickness. Attach the UT report to 
the H Form.
 A UT grid shall be obtained at the 6 o’clock location for a length of 1-foot 
circumferential by 1-foot axial. Grid size shall be 1 inch x1 inch. The minimum 
thickness measured in each grid box shall be recorded. The grid must be located at 
the low end of the pipe. 
Attach the UT report to the H form.

Grade Indicate the grade of the carrier pipe
Seam Indicate the seam of the carrier pipe

2. Casing Pipe
OD Measure and record the diameter of the casing pipe

WT

For carrier pipe, ultrasonic wall thickness shall be taken at all 12 clock positions on 
an area of undamaged pipe to establish original/nominal wall thickness. Attach the 
UT report to the H Form.
 A UT grid shall be obtained at the 6 o’clock location for a length of 1-foot 
circumferential by 1-foot axial. Grid size shall be 1 inch x1 inch. The minimum 
thickness measured in each grid box shall be recorded. The grid must be located at 
the low end of the pipe. 
Attach the UT report to the H form.

Grade Indicate the grade of the casing pipe
Seam Indicate the seam of the casing pipe

AppO-29



Utility Procedure: TD-4810P-93
Publication Date: 08/16/2017, Effective Date: 08/30/2017     Rev: 0

External Corrosion Direct Assessment - Direct Examination

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 30 of 31

Appendix A, Direct Examination Data Collection Requirements
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Table A-1, continued

 Data Type Description
Casing Sketch (As Left Data) See Figure A-1 for example

3. End Seal Type Indicate the type of end seal used

End Seal Location

Provide the location of the end seal in lat/long to a minimum of 6 decimal places, and 
UTM 10 Northing/Easting. Capture the GPS location of the pipe using equipment that 
meets Class RT4 (modified) of the NGS Class Accuracy Standard. Ensure that the 
centerline of the bell hole is the 0 reference point.

4. End Seal Type Indicate the type of end seal used.

End Seal Location

Provide the location of the end seal in lat/long to a minimum of 6 decimal places, and 
UTM 10 Northing/Easting. Capture the GPS location of the pipe using equipment that 
meets Class RT4 (modified) of the NGS Class Accuracy Standard. Ensure that the 
centerline of the bell hole is the 0 reference point.

5. High End Vent
Diameter Measure and record the diameter of the high end vent.

Gel Fill
Indicate whether or not the high end vent is gel filled. Each time a casing is gel filled, 
a gel fill data sheet is required. Record the estimated gel fill volume in gallons, the 
actual gel fill volume in gallons, and percentage difference between the two.

High End Vent Location

Provide the location of the high end vent in lat/long to a minimum of 6 decimal places, 
and UTM 10 Northing/Easting. Capture the GPS location of the pipe using equipment 
that meets Class RT4 (modified) of the NGS Class Accuracy Standard. Ensure that 
the centerline of the bell hole is the 0 reference point.

6. High End Cathodic Protection
Test Station Indicate if the cathodic protection is a CTS or ETS.
Type Indicate the type of high end cathodic protection test station: Type A, B, C, or other.

High End Cathodic 
Protection Location

Provide the location of the high end cathodic protection test station in lat/long to a 
minimum of 6 decimal places, and UTM 10 Northing/Easting. Capture the GPS 
location of the pipe using equipment that meets Class RT4 (modified) of the NGS 
Class Accuracy Standard. Ensure that the centerline of the bell hole is the 0 
reference point.

Cardinal Direction Indicate the cardinal direction of the high end cathodic protection.
Below Grade Indicate whether the high end cathodic protection is below grade or not.
Photos Capture photos of each test station installed.

7. Low End Vent
Diameter Measure and record the diameter of the low end vent.

Gel Fill
Indicate whether or not the low end vent is gel filled. Each time a casing is gel filled, a 
gel fill data sheet is required. Record the estimated gel fill volume in gallons, the 
actual gel fill volume in gallons, and percentage difference between the two.

Low End Vent Location

Provide the location of the low end vent in lat/long to a minimum of 6 decimal places, 
and UTM 10 Northing/Easting. Capture the GPS location of the pipe using equipment 
that meets Class RT4 (modified) of the NGS Class Accuracy Standard. Ensure that 
the centerline of the bell hole is the 0 reference point.
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Appendix A, Direct Examination Data Collection Requirements
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Table A-1, continued

 Data Type Description
Casing Sketch (As Left Data) See Figure A-1 for example

8. Low End Cathodic Protection
Test Station Indicate if the cathodic protection is a CATS, CTS, or ETS.
Type Indicate the type of low end cathodic protection test station: Type A, B, C, or other.

Low End Cathodic 
Protection Location

Provide the location of the low end cathodic protection in lat/long to a minimum of 6 
decimal places, and UTM 10 Northing/Easting. Capture the GPS location of the pipe 
using equipment that meets Class RT4 (modified) of the NGS Class Accuracy 
Standard. Ensure that the centerline of the bell hole is the 0 reference point.

Cardinal Direction Indicate the cardinal direction of the low end cathodic protection.
Below Grade Indicate whether the low end cathodic protection is below grade or not.
Flow Direction On the casing sketch, circle the direction of flow.
Photos Capture photos of each test station installed.

Figure A-1.  Casing Diagram Example
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SUMMARY

This procedure describes the process of performing the post-assessment phase as part of an 
external corrosion direct assessment (ECDA) survey on identified buried gas transmission 
pipeline segments constructed from ferrous materials, and shall be used along with other 
affiliated ECDA procedures, including those listed in the Before You Start Section.

The Company’s post-assessment process complies with Code of Federal Regulations 
(CFR) Title 49, Transportation, Part 192—Transportation of Natural and other Gas by 
Pipeline: Minimum Federal Safety Standards, Section (§) 192.925(b)(4), “Post  
assessment and continuing evaluation;” ASME Standard B31.8S, Section 6.4; and 
NACE SP0502-2010, Section 6.

Level of Use:  Informational Use

TARGET AUDIENCE

Transmission Integrity Management Program (TIMP) Direct Assessment (DA) personnel and 
those associated with the execution of ECDA projects.

SAFETY

Compliance with this utility procedure ensures that pipelines are properly inspected using 
ECDA, which results in increased public and personnel safety. However, no specific safety 
concerns are associated with the use of this procedure by a user implementing the ECDA 
process.

BEFORE YOU START

Review Utility Standard TD-4180S, “General Corrosion Control of Gas Facilities” and be 
familiar with all ECDA procedures including the following:

 Utility Procedure TD-4810P-90, “External Corrosion Direct Assessment Process”

 Utility Procedure TD-4810P-91, “External Corrosion Direct Assessment Process –
Pre-Assessment,”

 Utility Procedure TD-4810P-92, “External Corrosion Direct Assessment Process –
Indirect Inspection”

 Utility Procedure TD-4810P-93, “External Corrosion Direct Assessment Process –
Direct Examination”

TABLE OF CONTENTS

SECTION TITLE PAGE
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PROCEDURE STEPS

1 Introduction

The ECDA methodology is a four-step process that requires the integration of data from 
multiple indirect field inspections and direct pipe surface examinations with the pipe’s physical 
characteristics and operating history. This procedure focuses on the fourth and final phase of 
the ECDA process, Post-Assessment.

The post-assessment step entails determining the remaining life for each ECDA region, 
defining the reassessment intervals for each ECDA region, assessing the effectiveness of the 
ECDA process, determining mitigation measures, preparing the project report, and considering 
opportunities for continuous improvement.

2 Objectives

The objectives of the post-assessment phase are to:

 Determine and calculate remaining life

 Define reassessment intervals

 Assess ECDA effectiveness (perform effectiveness digs)

 Determine mitigation measures

 Prepare project report

 Identify opportunities for continuous improvement

3 Determination and Calculation of Remaining Life

The remaining life of the most severe remaining defect shall be estimated using a sound 
engineering practice, per National Association of Corrosion Engineers (NACE) SP0502-2010.

AppP-2



Utility Procedure: TD-4810P-94
Publication Date: 08/16/2017, Effective Date: 08/30/2017     Rev: 0

External Corrosion Direct Assessment – Post-Assessment

PG&E Internal ©2017 Pacific Gas and Electric Company.  All rights reserved. Page 3 of 13

If no corrosion is found, no remaining life calculation is needed: the re-inspection interval may 
instead be set by the requirements of Code of Federal Regulations (CFR) Title 49, 
Transportation, Part 192—Transportation of Natural and other Gas by Pipeline: Minimum 
Federal Safety Standards, Section (§) 192.939, “What are the required reassessment 
intervals?” or resources such as ASME Standard B31.8S-2004, Table 3, “Integrity Assessment 
Intervals.”

1. Calculation of Remaining Life

Remaining life shall be calculated using the data collected in TD-4810P-93 and the 
following equation:

𝑅𝐿 =
0.85
𝑌𝑃

[𝑃𝑓 ‒ 𝑀𝐴𝑂𝑃]
𝑡
𝐶𝑅

Where:

 RL = Remaining life (years)

 YP = Yield pressure (psi)

 Pf = Burst pressure by RSTRENG or equivalent (psi) 

 MAOP = Maximum allowable operating pressure (psi)

 t = Minimum Nominal Wall Thickness (inch) (on a per region basis) 

 CR = Corrosion rate (inches/years) (by direct measurement using LPR 
coupons, from Table 1, etc.)

The yield pressure should be calculated according to:

𝑌𝑃 =
2𝑆𝑡
𝐷

Where:

 S = Material grade (ksi)

 t = Minimum Nominal Wall Thickness (inch) (on a per region basis)

 D = Diameter (inch)
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Section 3 (continued)

The remaining life for each region shall be documented on “Report K – Remaining Life 
Determination.”

2. Corroded Area Dimensions

The most severe condition (lowest safety factor) found in each ECDA region shall be 
used to determine remaining life. 

The maximum remaining flaw size at all scheduled indications shall be assumed to be 
the same as the most severe condition identified in all locations that have been 
excavated in the same region.

Root Cause Exception: If the RCA determined that the corroded area was unique, then 
the next smaller size corroded area may be used. If this occurs, the project engineer 
must document this decision on “Report K – Remaining Life Determination.”

3. Corrosion Rate

Any of the following methods, whichever is applicable, can be used to determine the 
corrosion rate. Other corrosion rates that are scientifically supported and 
recommended in NACE SP0502-2010, Appendix C3 such as those determined by 
Linear Polarization Resistance (LPR) measurement and monitoring coupons, may also 
be used, subject to the approval of the DA Engineering Supervisor and proper 
documentation.

 Measured/calculated corrosion rates

When Pacific Gas and Electric Company (PG&E or Company) has measured 
corrosion rate data that are applicable to the ECDA region(s) being evaluated, 
those rates may be used.

Statistically valid methods based on the data developed may also be used for 
corrosion rate estimates (per NACE SP0502-2010, Appendix C3.1). As an 
alternative, PG&E may substitute a different value based on engineering 
analysis of the excavated severities.

 Estimated corrosion rates per soil resistivity

In the absence of measured/calculated corrosion rate data, the values and 
methods provided in NACE SP0502-2010, Appendix C or ASME Standard 
B31.8S-2004 should be used for growth rate estimates. These corrosion rates 
are based on the free corrosion of ferrous material in various soil types. 
Example corrosion rates as a function of soil resistivity are provided in Table 1.
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Section 3 (continued)

Table 1.  Corrosion Rates vs. Soil Resistivity

Corrosion Rate
(mils per year [mpy])

Soil Resistivity
(ohm-cm)

3 >15,000+ no active corrosion

6 1,000 – 15,000 and/or active corrosion

12 <1,000 (worst case)

 Maximum pitting rates

When other data are not available, a pitting rate of 0.4 mm/y (16 mpy) is 
recommended for determining re-inspection intervals. This rate represents the 
upper 80% confidence level of maximum pitting rates for long-term (up to 
17-year duration) underground corrosion tests of bare steel pipe coupons 
without CP in a variety of soils, including native and non-native backfill (per 
NACE SP0502-2010, Appendix C3.2).

4 Reassessment Intervals

Reassessment intervals shall be defined on the basis of the worst remaining indications, given 
the following assumptions:

 All immediate indications shall have been addressed during direct examinations

 Monitored indications are expected to experience insignificant growth as compared to 
scheduled indications. 

When corrosion defects are found during the direct examinations, the maximum reassessment 
interval for each ECDA region shall be taken as one half the calculated remaining life. The 
maximum assessment interval may be further limited by requirements of 49 CFR 192.939 or 
by resources such as ASME Standard B31.8S-2004, Table 3, “Integrity Assessment Intervals.” 
For the purposes of scheduling future assessments, the assessment completion date shall be 
the date of the last examination associated with the direct assessment process (i.e., the date 
of the final effectiveness dig).

Reassessment may be performed on a shorter interval. Instances in which this may be 
appropriate include: a failure has occurred on the pipeline segment, a failure has occurred on 
another pipeline segment with similar characteristics that could indicate a similar threat to the 
covered segment, etc.

Different ECDA regions may have different reassessment intervals based on variations in 
expected corrosion rates between regions.

The reassessment interval for each region shall be recorded on “Report K – Remaining Life 
Determination.”
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5 Assessment of ECDA Effectiveness

The effectiveness of the ECDA process shall be assessed by performing effectiveness digs 
and continual analysis of ECDA Project data. 

5.1 Effectiveness Digs

Per NACE SP0502-2010 Section 6.7, the required number of effectiveness digs (outlined 
below) shall be performed to provide additional confirmation that the ECDA process has been 
successful.

If the effectiveness digs lead to the discovery of conditions that are more severe than 
determined during the ECDA process, the process shall be reevaluated and repeated or an 
alternative integrity assessment method used.

1. Re-Assessment

Per NACE SP0502-2010, Section 6.7.2, at least one additional direct examination shall 
be conducted at a randomly selected location.

2. First-Time Assessment

At least two additional direct examinations (i.e., a total of two effectiveness digs) are 
required for process validation. The direct examinations shall be performed at 
randomly selected locations, one of which contains a scheduled indication (or the most 
severe indication identified in the project and not previously excavated if no scheduled 
indications exist) and one in an area where no indication was detected.

5.2 Continual Analysis of ECDA Project Data

Through successive ECDA applications, it should also be possible to identify and address 
locations at which corrosion activity has occurred, is occurring, or might occur. At a minimum, 
the following project statistics shall be tracked and analyzed to assess ECDA effectiveness:

 Number of excavations 

 Number of miles subjected to each indirect inspection methodology 

 Extent of pipe subjected to reclassification and reprioritization

 Instances in which leaks or ruptures due to external corrosion have occurred after an 
ECDA application and before the next reassessment interval

 Number of repair actions taken due to DA results

If evaluation does not show improvement between ECDA applications, the ECDA program 
shall be reevaluated, or alternative methods of assessing pipeline integrity shall be 
considered.
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6 Determine Mitigation Measures

Consistent with NACE SP0502-2010, Section 6.4.1, remedial activities shall be identified and 
undertaken to mitigate or preclude future external corrosion resulting from significant root 
causes (e.g,, where the maximum depth of corrosion was found to be greater than 20% of 
nominal pipe thickness, or at the discretion of the project engineer). These activities shall be 
entered into CAP or an equivalent system and tracked to ensure completion.

As needed, steps should be taken to mitigate additional issues identified during the course of 
indirect inspections and direct examination that require action per Utility Standard TD-4180S, 
“General Corrosion Control of Gas Facilities” and Utility Standard TD-4181S, “External 
Corrosion Control of Gas Facilities.” These activities shall be entered into CAP or an 
equivalent system and tracked to ensure completion.

If corrosion that could adversely affect the integrity of the line (conditions specified in CFR § 
192.933) is identified on a covered pipeline segment, the operator must evaluate and 
remediate, as necessary, all pipeline segments (both covered and non-covered) with similar 
material coating and environmental characteristics.

1. Addressing Scheduled Indications

Per NACE SP0502-2010, Section 6.6.3, any indications prioritized as “scheduled” that 
were not excavated or remediated during the direct examination step and that remain 
as scheduled after reprioritization should be addressed before the end of the 
reassessment interval. The term “addressed” means the operator has taken some 
remedial action such that the indications prioritized as “scheduled action required” are 
no longer in this category.

Examples of addressing scheduled indications at the location prior to the next 
reassessment interval include the following: 

 Annual pipe-to-soil potential monitoring

 Annual coating evaluation (e.g., DCVG)

 More frequent leak survey

 More frequent patrol

 Annual review of O&M records

 Confirmatory direct assessment

 Direct examination

 Pipe replacement

 Adding CP

 Recoating
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Section 6 (continued)

2. Addressing Monitored Indications

Monitored indications shall be recorded and monitored during subsequent risk and 
integrity assessments for any change in their condition that would require remediation.

7 Report and Documentation

ECDA project documents and records are maintained in the integrity management library. 
The DA Project Engineer shall prepare a project report at the completion of the ECDA project. 
Pre-assessment data, IIT data, direct examination documentation, CP records, and other 
supporting information shall be retained, but not necessarily included in the project report. The 
project report shall be distributed as appropriate and filed in the Integrity Management library. 
All ECDA project documents and records shall be kept for the life of the pipe.

“Report L – ECDA Performance Report” shall be populated with the appropriate details 
generated during various ECDA process steps.

1. Contents

The project report shall contain an executive summary and information about 
each phase of the ECDA process, in addition to the required compliance forms.

a. Executive Summary

This section of the final report summarizes associated timetables and provides 
an overview of the pre-assessment, IIT and direct examination findings, repairs, 
and mitigation items.

b. Pre-assessment

Summary of feasibility analysis, IIT selection, ECDA region designation, and 
determination of severity levels. For first-time application of ECDA, more 
restrictive criteria applied during the pre-assessment phase. 

c. Indirect Inspection

Summary of the issues experienced with indirect inspections, if any (including 
tool selection). Salient points associated with identification and classification of 
indications, issues with indication alignment, and modifications to criteria for 
indication prioritization, if applicable. For first-time application of ECDA, more 
restrictive criteria applied during the indirect assessment phase.
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Section 7 (continued)

d. Direct Examination

Summary of the excavations including key findings about coating and pipeline 
condition and descriptions of any repairs undertaken. Include the number and 
location of excavations for each priority classification. If the excavation 
contained more than one type of priority, then record the findings of each type 
found. For first-time application of ECDA, indicate which additional criteria were 
applied during the direct examination phase.

Remaining Strength Evaluation: The remaining strength for immediate and 
scheduled conditions. 

Remediation: Remediation taken in response to corrosion and conditions 
discovered during direct examination.

In-Process Evaluation: The results of the in-process evaluation, including any 
adjustment to the classification and prioritization criteria. Compare “as-called” 
based on priority level and severity level and compare to “as found” condition 
during direct examination.

Root Cause Analyses: The number and locations where root cause analyses 
were conducted and a summary of the findings.

Reclassification and Reprioritization: Classification and prioritization criteria 
adjustments and recommendations to the project and/or to the ECDA program

e. Post-Assessment

Effectiveness Digs: The results of the required effectiveness digs.

Effectiveness: Overall effectiveness of the ECDA project, summarizing any 
unanticipated discoveries or required in-process changes.

Remaining Life and Reassessment Intervals: The remaining life calculation 
results and determined reassessment intervals.

Mitigation Plan: The mitigation items with recommendations.

For first-time application of ECDA, more restrictive criteria applied during the 
post-assessment phase.
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Section 7 (continued)

f. Other

Additional Threats Identified: If threats other than external corrosion were 
identified during the assessment phase, the project engineer shall detail those 
threats in this report. In case of identified and/or confirmed third-party damage, 
the findings shall be documented in this report and submitted to Risk 
Management for further evaluation and remediation.

Comparison between project findings and the key elements of the ECDA 
effectiveness review.

Any other information that the project engineer wants to document.

As outlined in the above sections, the documentation summarized in Table 2 
shall be prepared and considered by the appropriate parties.

Table 2.  Post-assessment Documentation Summary

Report Title Field 
Engineer

Project 
Engineer

DA 
Supervisor DAEM

“Report K – Remaining Life 
Determination” R/A I I

“Report L– ECDA Performance 
Report” R A I

Project Final Report R A A

Note: Responsible (R), Accountable (A), Informed (I)

8 Continuous Improvement

After completing the project report, the ECDA team shall transfer the project file to the risk 
management team for continual evaluation. Refer to Utility Procedure TD-4810P-17, Continual 
Evaluation (Former RMP-17), for additional information.

9 Records

Retain records per the record retention schedule.

END of Instructions
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DEFINITIONS

Covered segment: As defined in Code of Federal Regulations (CFR) Title 49, Transportation, 
Part 192—Transportation of Natural and other Gas by Pipeline: Minimum Federal Safety 
Standards, Section (§) 192.903, “What definitions apply to this subpart?” Covered segment or 
covered pipeline segment means a segment of gas transmission pipeline located in a high 
consequence area (HCA) (see Utility Standard TD-4127S, “Class Location and High 
Consequence Area Determination and Compliance” for definition of HCA). The term 
“transmission line” is defined in Utility Standard TD-4810S, “Gas Transmission Integrity 
Management Program (Former RMP-06).” Covered pipeline segments are pipeline segments 
in a HCA that meet the characteristics specified by the PHMSA requiring them to be included 
in the Company Integrity Management Plan.

Defect: Per NACE SP0502-2010 definition, an anomaly in the pipe wall that reduces the 
pressure-carrying capacity of the pipe.

ECDA region: Per NACE SP0502-2010 definition, “a section or sections of a pipeline that 
have similar physical characteristics, corrosion histories, expected future corrosion conditions, 
and in which the same indirect inspection tools are used.” An ECDA Region can be 
discontinuous but must be contained within the same pipeline segment.

First time: The first time the ECDA methodology is used to assess the integrity of all or part of 
a segment. First time applications of ECDA are subject to more stringent requirements and 
more restrictive criteria in the pre-assessment, indirect inspection, direct examination, and 
post-assessment phases of the ECDA per NACE SP0502-2010 and 49 CFR § 192.925(b), 
“General requirements.” Application of an ILI or pressure test on a covered segment prior to 
conducting ECDA for the first time does not release the segment from first time ECDA 
requirements. According to PHMSA FAQ 233, the growth of a pipeline segment already in the 
integrity management program as a result of growth of the related HCA does not constitute a 
newly-identified HCA. No requirements of the rule applicable to newly-identified HCAs are 
triggered by such growth. 

MAOP: The limiting maximum allowable operating pressure (psig) of a pipeline system.

RSTRENG: Computer program that calculates remaining strength of corroded pipe. Approved 
by name in 49 CFR § 192.933(a)(1), “Temporary Pressure Reduction,” and 192.933(d)(1)(i) as 
an acceptable calculation method.

Shall: A requirement that must be complied with or its exception approved and documented in 
accordance with TD-4810P-90, Section 8.

Should: A recommendation that is desirable to follow, if possible. If an alternative approach is 
taken to meet the recommendation of the invoked standard, records must be generated by the 
alternate approach. Furthermore, the documents must technical justify that the alternative 
approach provides an equivalent level of protection. If a “should” statement is not 
implemented, a sound technical basis for why it has not been implemented must be 
documented in the project documents.
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IMPLEMENTATION RESPONSIBILITIES

Transmission Integrity Management is responsible for communicating the publication of this 
document and the other ECDA procedures published with this document to the target 
audience.

GOVERNING DOCUMENT

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program (Former 
RMP-06)”

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and other Gas by Pipeline: Minimum Federal Safety Standards, Subpart O—“Gas 
Transmission Pipeline Integrity Management.”

REFERENCE DOCUMENTS

Developmental References:

ASME B31.8S-2004 (Revision of ASME B31.8S-2001), "Managing System Integrity of Gas 
Pipelines," ASME Code for Pressure Piping, B31 Supplement to ASME B31.8, The American 
Society of Mechanical Engineers (ASME).

ANSI/NACE SP0502-2008 (formerly RP0502), Standard Practice, “Pipeline External Corrosion 
Direct Assessment Methodology,” NACE International 2008.

ANSI/NACE SP0502-2010, Standard Practice, “Pipeline External Corrosion Direct 
Assessment Methodology,” NACE International 2010.

Utility Standard TD-4180S, “General Corrosion Control of Gas Facilities”

Utility Standard TD-4181S, “External Corrosion Control of Gas Facilities”

PHMSA Frequently Asked Questions (FAQs), September 8, 2011

Supplemental References:

“Report K – Remaining Life Determination”

 “Report L – ECDA Performance Report”

Utility Procedure TD-4810P-17, Continual Evaluation (Former RMP-17)

Utility Procedure TD-4810P-18, “Direct Examination Procedure (Former RMP-18)”

Utility Procedure TD-4810P-90, “External Corrosion Direct Assessment Process”
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References (continued)

Utility Procedure TD-4810P-91, “External Corrosion Direct Assessment Process – Pre-
Assessment”

Utility Procedure TD-4810P-92, “External Corrosion Direct Assessment Process – Indirect 
Inspection”

Utility Procedure TD-4810P-93, “External Corrosion Direct Assessment Process – Direct 
Examination”

Utility Standard TD-4127S, “Class Location and High Consequence Area Determination and 
Compliance”

Utility Standard TD-4810S, “Gas Transmission Integrity Management Program (Former 
RMP-06)”

 APPENDICES

NA

ATTACHMENTS

NA

DOCUMENT RECISION

This utility procedure partially replaces TD-4810P-09, “External Corrosion Direct Assessment 
(Former RMP-09),” Revision 0, published on 10/14/2015.

DOCUMENT APPROVER

Sumeet Singh, Vice President, Gas Asset and Risk Management

DOCUMENT OWNER

Patrick Espiritu, Gas Engineer, Gas Standards and Qualifications

DOCUMENT CONTACT

Bryon Winget, Manager, Direct Assessment

REVISION NOTES

Where? What Changed?
NA This is a new procedure.
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SUMMARY

This utility standard is applicable to all gas transmission pipelines operated by Pacific Gas and 
Electric Company (PG&E or Company). This includes all parts of those physical facilities 
through which gas moves in transportation. This utility standard does not apply to facilities 
that are used for gas gathering or gas distribution. 

TARGET AUDIENCE

Transmission Integrity Management Program (TIMP) personnel
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REQUIREMENTS

1 Purpose

This standard represents the Gas Transmission Integrity Management Program (TIMP) 
documentation for Pacific Gas and Electric Company (PG&E or Company) and Standard 
Pacific Gas Line, Inc. (StanPac), herein collectively referred to as “Company” or “Operator.” 
This standard is the controlling document for the TIMP. The objective of the Company’s TIMP 
is to evaluate and reduce the risk associated with operation of transmission pipelines, increase 
safety to the public and Company personnel, reduce environmental impact, and meet the 
integrity management regulatory requirements outlined in Code of Federal Regulations (CFR) 
Title 49: Transportation, Part 192, “Transportation of Natural and Other Gas By Pipeline: 
Minimum Federal Safety Standards,” Subpart O, “Gas Transmission Pipeline Integrity 
Management,” by implementing the processes described within this document. In addition, this 
standard and the corresponding TIMP procedures are consistent with the applicable 
prescribed requirements of American Petroleum Institute (API) RP 1173, “Pipeline Safety 
Management Systems”.

Unless otherwise noted herein, where there are conflicts between this utility standard and 
other procedures or instructions for this program, this utility standard shall take precedence. 
The program described in this utility standard represents a prescriptive integrity management 
method.

1.1 Definition of Transmission Line

The Company defines transmission based on the 49 CFR §192.3, “Definitions,” of a 
transmission line. TD-4125P-10 contains a detailed narrative of the Company’s interpretation 
of the 49 CFR §192.3 definition of “Transmission Pipeline.”
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2 Introduction

This program documentation is divided into elements applicable to each of the requirements in 
49 CFR §192.911, “What are the elements of an integrity management program?” Each 
element is supported by documentation of the general process(es) used by the Company to 
comply with the requirements of that element. An overall process flow diagram is listed in 
Appendix A, "Process Flow Diagrams," as Figure A-1, “Integrity Management Process Flow.” 
Procedures that give specifics of how each step of the process is conducted are provided, 
either as appendices or via references to documentation that are separate from this plan.

This document is meant to provide a framework for the Company’s program for integrity 
management; it cites many Company utility standards and utility procedures that are more 
detailed procedures for implementing various aspects of the IMP.

Additionally, TIMP procedures do not repeat every element of the program that was already in 
place since its inception in 2004 or is described by procedures with existing, readily available 
documentation. Where the Company has established and documented procedures for any part 
of the element, these procedures are referenced. These programs include, but are not limited 
to:

 Damage Prevention (Utility Standard TD-4412S, “Preventing Damage to Underground 
Facilities,” and associated Utility Procedures)

 Public Awareness (Utility Standard TD-5801S “Pipeline Public Awareness Program 
Process”)

 Leak Detection (Utility Standard TD-4110S, “Gas Leak Survey and Detection 
Program”)

 Pipeline Repair (Utility Procedure TD-4100P-05, “Selection of Steel Gas Pipeline 
Repair Methods”)

 Strength Testing (Utility Standard TD-4137S, “Pipeline Test Requirements”)

 Transmission Definition (Utility Procedure TD-4125P-10, “Identifying Gas 
Transmission Assets”)

 Maximum Allowable Operating Pressure (Utility Standard TD-4125S, “Maximum 
Allowable Operating Pressure Requirements,” and associated Utility Procedures)

 Reporting (Utility Standard TD-4413S, “Gas Event Reporting Requirements”)
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3 Roles and Responsibilities

The Transmission Integrity Management Program as described herein is the responsibility of 
the Director of Transmission Integrity Management. New revisions to the program shall be 
issued as necessary and must be approved by the Director of Transmission Integrity 
Management, and the Integrity Management Risk Manager. This process ensures continued 
awareness and commitment to the integrity management program (IMP).

Specific responsibilities for ensuring compliance with this guideline are as listed in
Table 1, “Roles and Responsibilities.” Additional responsibilities may be assigned by 
leadership on new strategies or on a situational basis depending on TIMP and Gas 
Operation’s needs.

Table 1.  Roles and Responsibilities

Title Reports to Responsibilities
Vice President of 
Asset & Risk 
Management

Senior VP of Gas 
Operations

 Approve revisions of this utility standard and TIMP 
procedures

Director of 
Transmission 
Integrity Management 
Program (TIMP)

Vice President of 
Asset & Risk 
Management

 Responsible for all changes to this utility standard and 
associated procedures, and concurrence of 
Assessment Plan

 Implements adequate processes and controls to ensure 
compliance

 Decision making authority for implementation of 
program elements and deviations from assessment 
plans and procedures

Manager of TIMP Risk 
Management 

Director of TIMP  Manages the Risk and IM Data Intelligence teams
 Ensures that threat identification and risk assessment 

are done according to applicable procedures
 Oversees the development of the Assessment Plan 

(AP)
Risk Management 
Engineering 
Supervisor

Manager of TIMP 
Risk Management

 Supervises assigned Risk Management Engineers
 Assures threat identification, risk assessment and 

assessment planning for each High Consequence Area 
(HCA) is performed according to procedure

 Performs Continual Evaluation (CE) following 
assessments or transmission pipeline incidents
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Table 1.  Roles and Responsibilities (continued)
Title Reports to Responsibilities
Risk Management 
Engineer

Risk Management 
Engineering 
Supervisor 

 Performs threat identification, and risk assessment, 
validation of risk results and assessment method 
selection

 Performs CE, compiles reports and assigns P&M 
measures

 Develops datasets to be utilized for Risk Assessment
 Improves risk algorithms and threat decision trees 

through application of industry research and SME 
feedback

Supervisor of IM Data 
Intelligence

Manager of TIMP 
Risk Management

 Ensures that data processes and data systems meet 
TIMP requirements

 Ensures data collection and data management 
processes are consistent with TIMP requirements

Gas Technical 
Specialist

Supervisor of IM 
Data Intelligence

 Provides Geographic Information System (GIS) support 
with and data integration for all TIMP teams

 Gathers, integrates, and converts data from various 
sources into ArcGIS databases

 Responds to requests for GIS queries or maps for 
special projects

 Creates and updates metadata and catalog GIS layers, 
including documentation

 Manager of 
In-Line-Inspection 
(ILI)

Director of TIMP  Manages the TIMP In-Line-Inspection Teams
 Ensures ILI’s are conducted in full compliance with  

procedures
 Assures ILI assessments are performed in order to 

meet TIMP objectives
ILI Engineer 
Supervisor

Manager of ILI  Supervises assigned ILI Engineers
 Responsible for budget and resource planning in order 

to implement ILI program elements
 Ensures assessments are performed in full compliance 

with Utility Procedure TD-4810P-11, “In-Line 
Inspection”

ILI Engineer ILI Engineer 
Supervisor

 Performs technical evaluations and analyses 
throughout the ILI process

Manager of Direct 
Assessment (DA) 

Director of TIMP  Manages the DA and Field Engineer Teams
 Ensures all DA assessments are completed per the 

TIMP assessment plan
DA Supervisor Manager of DA  Supervises the DA  Engineers

 Ensures assessments are performed in full compliance 
with TD-4810P-10, TD-4810P-13, and Utility Procedure 
TD-4810P-90, “External Corrosion Direct Assessment 
Process”
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Table 1.  Roles and Responsibilities (continued)
Title Reports to Responsibilities
DA Engineer Supervisor of DA  Performs technical evaluations and analyses 

throughout the External Corrosion Direct Assessment 
(ECDA), Internal Corrosion Direct Assessment (ICDA) 
and SCCDA processes

Manager of Pipeline 
Services

Director of TIMP  Ensures pipeline engineers have support and 
resources to perform TIMP-related assessments

 Ensures coordination between Pipeline Services and 
stakeholders across Gas Operations during planned 
and emergent activities

Pipeline Engineer 
(PLE) Supervisor

Manager of 
Pipeline Services

 Ensures appropriate SME consultation as needed for 
complex repair decisions

 Reviews and approves repair plans created by 
assigned PLEs

Pipeline Engineer 
(PLE)

Supervisor of 
PLEs

 Provide engineering field support during pipeline events 
and incidents 

 Specifies materials necessary for repair, oversees 
implementation of pipeline repair 

 Makes pipeline repair decisions per TD-4100P-05
 Develops scope of work for projects to mitigate known 

integrity threats
Field Engineer 
Supervisor

Manager of Direct 
Assessment

 Supervises the Field Engineers
 Ensures pre-assessment data collection is performed in 

full compliance with TD-4810P-10, TD-4810P-13, and  
TD-4810P-90, and Utility Procedure TD-4810P-11, “In-
Line Inspection”

Field Engineer FES  Conducts data collection associated with identified 
system threats

 Support integrity management assessments as needed

4 Training and Qualifications

Specific training and qualification requirements for Company employees including supervisor 
personnel as described in 49 CFR §192.915, “What knowledge and training must personnel 
have to carry out an integrity management program?” are provided in Attachment 1, “TIMP 
Training and Qualifications Matrix,” and Utility Procedure TD-4810P-20, “Integrity Management 
Quality Control Plan (Former RMP-20).” Training records are found on the PG&E Intranet 
under My Learning, and may be supplemented with additional electronic and hard copy 
materials. This includes but is not limited to training sign-in sheets, certificates, test results and 
course materials to document completion of minimum training requirements.
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4 (continued)

Employee qualifications are verified upon placement into their current position, to include 
external hires and internal promotions or transfers. Records of employee qualifications to 
include resumes and professional certifications may be provided by Human Resources.

Preventive and Mitigative (P&M) measures including those referenced in 49 CFR §192.915(c) 
are described in further detail in Section 12, of this standard. Criteria for covered tasks as P&M 
measures are included in the Company Operator Qualification program per Utility Standard 
TD-4008S, “Operator Qualification Program Requirements,” and corresponding procedures. 
Additional training requirements for contractor personnel may be specified within the contract 
terms and conditions depending on the specific nature of the work performed

5 HCA Identification

The gas transmission integrity management regulation, per 49 CFR §192 Subpart O, is 
designed to address areas of a pipeline that are located in high consequence areas (HCAs), 
which are specific locales and areas where a release could have the most significant adverse 
consequences. Utility Standard TD-4127S, “Class Location and High Consequence Area 
Determination and Compliance Requirements,” contains details regarding how HCAs are 
identified.

5.1 HCA Review Schedule

The Company performs a complete review of all transmission pipelines at least annually to 
consider all changes that may affect the presence or extent of HCAs. In addition, relevant 
changes in regulations, transmission definition, pipeline attributes and operations may result in 
additional HCA review to ensure that the HCA identification process is in compliance with 
Utility Standard TD-4127S.

5.2 Newly Identified HCAs

Newly identified covered segments are subject to the same integrity management processes 
as all other covered segments. Per 49 CFR §192.905, “How does an operator identify a high 
consequence area?,” they must be incorporated into the Company assessment plan (AP) 
within one year of the HCA identification date, and baseline assessment for identified threats 
must be completed within 10 years of identification. In the event that an existing HCA length is 
extended as a result of the analysis, the added length shall be scheduled for assessment with 
the original covered segment.
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5.2 (continued)

If an existing HCA requires an extension, the new length of pipeline segment in the HCA is not 
considered a newly-identified HCA. It shall be scheduled for assessment with the original 
covered segment at the next scheduled assessment consistent with Pipeline Hazardous 
Materials Safety Administration (PHMSA) Frequently Asked Question (FAQ) 233. Preventive 
and mitigative measures per 49 CFR §192.935, “What additional preventive and mitigative 
measures must an operator take?” for the original covered segments apply to extended HCAs. 
The Company will consider any unique issues relevant to P&M measures that may be 
introduced by the new pipe under the HCA pursuant to Section 12 of this standard 

Newly installed pipe that is within a HCA must be included in the AP within 1 year of the date 
when the pipe is installed, and an assessment must be scheduled within 10 years from the 
date of installation, see Section 8.1.1 of this standard for more information.

5.3 Disqualification of HCAs

During the annual HCA review process, HCAs may be disqualified if analysis of information 
from field reports or other data sets result in the site no longer meeting the requirements 
outlined in Utility Standard TD-4127S, or the pipeline no longer meeting the transmission line 
definition in 4125P-10 “Identifying Gas Transmission Assets”.

5.4 Documentation

HCA designation and HCA identification date shall be maintained in the Gas Transmission 
Geographic Information System (GTGIS). 

5.5 Roles and Responsibilities

See Utility Standard TD-4127S for roles and responsibilities related to HCA Identification. 

5.6 References

The following Company standards and procedures are used to execute the requirements of 
this section:

 Utility Standard TD-4127S, “Class Location and High Consequence Area 
Determination and Compliance”

 Utility Procedure TD-4125P-04, “Revising the MAOP of Pipelines Operating at Greater 
than 60 PSIG”

 Utility Procedure TD-4125P-10, “Identifying Gas Transmission Assets”

 Utility Procedure TD-4412P-07, “Patrolling Gas Pipelines”
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6 Threat Identification

Potential threats to a covered segment must be identified and then evaluated. The Company 
follows the threat identification process described in 49 CFR §192.917, “How does an operator 
identify potential threats to pipeline integrity and use the threat identification in its integrity 
program?.” There are nine (9) categories identified within the integrity management 
regulations and American Society of Mechanical Engineers (ASME) B31.8S-2004 that apply to 
steel transmission pipelines. ASME B31.8S-2004 Section 2.2 groups the pipeline failure types 
as time-dependent, resident, and time-independent. Table 2, “Threat Categories,” below 
presents a summary of the nine threat categories from all causes as defined within ASME 
B31.8S-2004 Section 2.2, as well as threats that apply only to plastic transmission pipelines in 
accordance with 49 CFR §192.917 (d). Unknown causes are also listed in Table 2 below as a 
consideration in the Threat Identification Process.

Table 2.  Threat Category

Grouping Threat Category Description

1 External Corrosion Corrosion occurring on the external surface of the pipeline.
2 Internal Corrosion Corrosion occurring on the internal surface of the pipeline.

Time-
Dependent

3 Stress Corrosion 
Cracking

Cracking of a material produced by the combined action of 
corrosion and tensile stress (residual or applied).

4 Manufacturing-related Defects to the pipe body and/or longitudinal seam resulting 
from the manufacturing process. 

5 Construction-related1 Welding and fabrication defects, including girth or 
fabrication welds, wrinkle bends, buckles, stripped threads, 
broken pipe and mechanical couplings.

Resident

6 Equipment Failure Damage or failure of equipment associated with the 
pipeline including O-rings, control/ relief equipment, seals, 
pumps and miscellaneous equipment.

7 First, Second and 
Third Party Damage

Third-party damage that results in instantaneous/ 
immediate failure, vandalism, and previously damaged pipe 
(also includes damages by 1st and 2nd parties).

8 Incorrect Operations Damage that occurs as a result of incorrect operation of the 
pipeline or associated equipment.

Time-
Independent

9 Weather-Related and 
Out ide Force

Damage occurring as a result of weather-related or outside 
force (e g , ground movement, heavy rain  or flood , cold 
weather and lightning.

10 Hydrocarbon 
Softening

Degradation of plastic materials in contact with liquid 
hydrocarbons.

Time-
Dependent 
(Plastic only) 11 Slow Crack Growth Cracking of plastic material, including material with low 

inner wall ductility.
Unknown Unknown Damage resulting from unknown causes.
1. Construction-related is intended to address the defect types identified for Welding and Fabrication-related in Section 
2.2 of ASME B31.8S.
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6.1 Threat Identification Process

The Company must perform threat identification for all covered segments annually. Utility 
Procedure TD-4810P-16 “Gas Transmission Threat Identification” outlines the process used to 
perform threat identification on all steel transmission lines and contains the requirements for 
determining whether each potential threat exists on a covered steel segment. Plastic 
Transmission Pipe Threat Identification and Risk Assessment Algorithm outlines the process 
that will be used to perform threat identification and risk assessment on all plastic transmission 
lines. 

In the event a new threat is identified after the baseline assessment or reassessment is 
conducted on a covered segment, the newly identified threat shall be incorporated during the 
AP revision. The applicable integrity assessment for the newly identified threat shall be 
controlled by the AP, and must be completed within 10 years of identification unless other 
provisions or this utility standard require an assessment before that date.

6.2 Identification of Multiple Threats

Since more than one threat can exist concurrently on a section of pipe, each covered segment 
must be examined to determine the presence of individual and interactive threats. Utility 
Procedure TD-4810P-16 provides additional details regarding the threat identification process 
including consideration of cyclic fatigue on steel transmission lines. On steel transmission 
pipelines, consideration of additional interactive threats is performed during the risk 
assessment, detailed in Section 7 of this standard. 

Documentation

The data used for threat identification process shall be documented in the GIS and retained for 
the life of the facilities. The results of the threat identification process shall be documented in 
the AP.

6.3 Roles and Responsibilities

The following are the responsibilities for implementing this section of the IMP:

 Integrity Management Risk Manager – reviews and concurs with all applicable 
procedures

 Risk Management Engineering Supervisors – responsible for the implementation of the 
threat identification process for assigned threats

 Risk Management Engineers – responsible for performing assigned threat 
identifications
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6.3 (continued)

 Supervisor of IM Data Intelligence – responsible for the GIS technical implementation 
of the threat identification process

 Gas Technical Specialists – responsible for performing GIS data integration in support 
of threat identification

6.4 References

Utility Procedure TD-4810P-16 and Plastic Transmission Pipe Threat Identification & Risk 
Assessment Algorithm are used to execute the requirements of this section.

7 Risk Assessment

Potential threats to a covered segment must be evaluated through a systematic risk 
assessment process. This section covers the process by which the risk assessment is 
performed in order to schedule integrity assessments and prioritize the application of 
preventive and mitigative (P&M) measures.

The approach used to calculate risk is described in Utility Procedure TD-4810P-01, “Gas 
Transmission Risk Management.” Risk values for equipment or appurtenances (which may 
include drips, blow downs, stubs, crossties, dual feeds, or other equipment or appurtenances) 
are not calculated independently; each appurtenance takes on the risk value calculated for its 
associated mainline pipe. All equipment, appurtenances, and features along the pipeline are 
considered a part of the segment and may contribute to the assignment of points for the entire 
covered segment.

7.1 Risk Assessment Overview

The Company shall perform risk assessment (per Utility Procedure TD-4810P-01) on all 
transmission pipelines on an annual basis by the Risk Management Engineering group. 

The overall process by which the Company performs risk assessments consists of the 
following steps:

 Gather data

 Validate data

 Integrate data

 Perform risk analysis

 Validate risk results
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7.2 Data Gathering

Pipeline and facility knowledge is essential to understanding the risk drivers that can affect a 
covered segment. Data are gathered from multiple sources so that risk assessment reflects 
the best and most complete data available. Gathered data are integrated into the Company’s 
GIS system. The Company gathers and integrates data and information on the entire gas 
transmission pipeline that may be relevant to covered segments and is evaluated on covered 
segments and similar non-covered segments.

The data elements for each of the nine threat categories, summarized within Utility Procedure 
TD-4810P-01 Attachment 2, form the basis for data collection. The minimum data sets 
included in ASME B31.8S Appendix A for each of the nine threat categories are included in 
data collection for steel pipelines. Where data are unavailable, corresponding conservative 
assumptions are used in the risk analysis.

 Data Sources

Data used in risk assessment shall be collected from both internal and external 
sources. Internal sources include the Company’s design, inspection, and construction 
documentation and current operational and maintenance records. External sources of 
data include U.S. Geological Survey (USGS), research organizations, industry 
consortia, other operators, and first responder input. Utility Procedure TD-4810P-01 
Attachment 2 provides a detailed list of data sources used during the risk assessment 
process. Where data from one or more of the sources identified in Table 2 of ASME 
B31.8S are not available, the Company will attempt to collect the data from another 
source.

7.3 Data Integration

The data elements that have been gathered from the various sources shall be integrated into 
GIS prior to calculating the overall risk for each covered segment. An annual Asset Data 
Snapshot from the Company’s GIS system shall be taken to define the collection of Gas 
Transmission assets (includes both covered and non-covered segments) for which risk 
analysis is performed.

All data elements gathered from various sources reference Route and Stationing as the 
common reference point, based on the current year’s Asset Data Snapshot. Field data is 
captured with Global Positioning System (GPS) coordinates, historic mileposts, location 
descriptions, or addresses (that can be geo-referenced). This data can then be converted to 
Route and Stationing using the current year’s Asset Data Snapshot.
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7.4 Risk Assessment

A risk assessment is performed annually using the methodology prescribed in the business 
process document “Plastic Transmission Pipe Threat Identification and Risk Assessment,” as 
shown in Table 3, “Transmission Pipe Risk Assessment Procedures,” for all threat categories. 
Each procedure contains the determination for the likelihood of failure (LOF) of each threat 
category and Utility Procedure TD-4810P-01 contains the determination for consequence of 
failure (COF) and the calculation of the total risk.

 Table 3.  Transmission Pipe Risk Assessment Procedures

Grouping Threat Category Risk Assessment Performed 
Per

External Corrosion
Internal Corrosion

Time Dependent

Stress Corrosion Cracking
Manufacturing
Construction

Stable (Resident)

Equipment Failure
Incorrect Operations 
Third Party Damage

Time Independent

Weather-Related and Outside Forces

Utility Procedure TD-4810P-01

Hydrocarbon SofteningTime Dependent
Slow Crack Growth
Materials/Manufacturing
Construction

Stable (Resident)

Equipment Failure
Incorrect Operations 
Third Party Damage

Time Independent

Natural Forces/Weather-Related and 
Outside Forces

Plastic Transmission Pipe Threat 
Identification & Risk Assessment 
Algorithm

AppQ-13



Utility Standard: TD-4810S
Publication Date: 09/20/2017; Effective Date: 10/23/2017 Rev: 1

Gas Transmission Integrity Management Program 

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 14 of 58

7.5 Validation of Risk Assessment Results

As a validation of the risk calculation, Risk Management Engineering Group will review and 
evaluate a sampling of LOF scores for each threat category and total risk to ensure the validity 
of the data and calculation steps. An individual not responsible for the initial risk calculation of 
a specific threat shall perform the risk validation. In addition, the appropriate steering 
committees shall review the risk analysis results and provide feedback regarding whether the 
results are consistent with Company operations. Where required, as determined by 
encroachment review, shallow cover program, continual evaluation, collocated facilities and 
other risk informed programs, risk management engineers may schedule inspections or 
examinations to determine whether the methods are correctly characterizing the risks. The 
results of this risk analysis validation are documented in the IM file, pursuant to Section 7.7. 

7.6 Consideration of New Data

Risk scores and/or risk prioritization for particular covered segments may be recalculated more 
frequently than annually based on new information obtained and remedial actions performed.  

7.7 Documentation

The data used in the risk assessment algorithms for each segment are documented in GIS.

The results of the risk assessment process shall be summarized in the AP and also uploaded 
into GIS.

Validation results are documented in the IM file for each year.

7.8 Roles and Responsibilities

The following are the responsibilities for implementing this section of the IMP:

 Integrity Management Risk Manager – reviews and concurs with all applicable 
procedures

 Risk Management Engineering Supervisors – responsible for the implementation of the 
risk assessment process for assigned threats

 Risk Management Engineers – responsible for performing assigned risk assessments

 Supervisor of IM Data Intelligence – responsible for the GIS technical implementation 
of the risk assessment process

 Gas Technical Specialists – responsible for performing GIS data integration in support 
of risk assessments
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7.9 Time Requirements

The following time requirements are associated with this section:

 Annually perform risk assessment calculations

7.10 References

The following Company procedures are used to execute the requirements of this section:

 Utility Procedure TD-4810P-01, “Gas Transmission Risk Management”

 “Plastic Transmission Pipe Threat Identification and Risk Assessment Algorithm” 

8 Assessment Plan and Integrity Assessments

NOTE

Baseline integrity assessment for segments in HCAs must be conducted within ten 
years of identification, per 49 CFR §192.921, “How is the baseline assessment to be 
conducted?” by the assigned calendar date. 
Reassessments must be conducted within the specific requirements of 49 CFR 
§192.939, “What are the required reassessment intervals?” and consistent with 
PHMSA FAQ 41.

An Assessment Plan (AP) provides the planned schedule for the integrity assessment of all 
covered segments. The AP covers the baseline assessment as well as re-assessments. This 
section outlines the process and requirements for scheduling assessments and updating the 
AP. Additionally, this section describes the tools and methods selected to assess pipeline 
integrity. The assessment requirements apply only to line pipe, including pipe that may be 
within the boundaries of facilities [stations] (e.g., compressor stations, metering stations). 

At a minimum the AP shall include the following elements:

 Identification of potential threats and risk factors

 Selection of assessment methods 

 Date the integrity assessments are due

 Procedure to ensure that assessments are being conducted in a manner that 
minimizes environmental and safety risk (Section 19 of this standard)
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8.1 Scheduling

The following requirements shall be met when establishing assessment schedules:

 Newly identified covered segments must be added to the AP within one year from the 
HCA identification date.

 The assessment of newly identified covered segments must be completed within ten 
years of HCA identification.

 For baseline assessments of new covered segments or new threats for existing 
covered segments, specific dates for assessment deadlines must be assigned and will 
be updated as necessary.

 For reassessments, the required assessment intervals shall conform to the 
requirements of 49 CFR § 192.939 “What are the required reassessments” for the 
particular threats assessed, and shall not exceed the maximum number of calendar 
years specified in 49 CFR § 192.939b6.

The Risk Management team frequently reviews the assessments assigned by the AP with the 
respective implementation teams to confirm alignment with the current schedule and potential 
modifications if applicable.

Re-assessment dates will be assigned in accordance with Section 10 of this standard and 
Utility Procedure TD-4810P-17, “Continual Evaluation.”

 Newly Installed Pipe Identified as a Covered Segment

Newly installed pipe that has been identified as a covered segment must be 
incorporated into the AP within 1 year from the date the pipe is installed and scheduled 
for assessment within 10 years from the date the pipe is installed. For new pipe, a 
post-installation pressure test per 49 CFR §192.921, “How is the baseline assessment 
to be conducted?” can be used as the baseline assessment.

 Strength Tests Following In-service SCC Failures

If an in-service leak or rupture that is attributed to near-neutral or high pH SCC occurs, 
the particular pipeline segment shall be subjected to a strength test within 12 months of 
discovery, consistent with requirements of ASME B31.8S Appendix A3.4.This 
requirement shall be extended to all similar segments along the pipeline, to include 
both covered and non-covered segments depending on the causation and specific 
factors leading to the SCC leak or rupture. Evaluation of the extent of condition and 
similar segments shall be by Risk Management or SME.

Until strength testing has been undertaken, the segment shall not be operated above 
80% of the discovery pressure.
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8.1 (continued)

 Unstable Manufacturing and Construction Threats

The determination for stability will be based upon the process outlined in Utility 
Procedure TD-4810P-16. Risk Management Engineers using the Engineering Critical 
Assessment (ECA) per Utility Procedure TD-4810P-16 may also independently 
evaluate the stability of Manufacturing or Construction Threats on a situational basis 
(e.g., following an over pressurization event, uprating or changes in pressure cycling). 
Covered pipeline segments that have been found to have an unstable manufacturing 
threat shall be designated as high-risk per 49 CFR §192.917(e)(3), and 49 CFR 
§192.917(e)(4) and scheduled for assessment.

The assessment shall be scheduled based on Table 4 below: 

Table 4. Risk based prioritization matrix for unstable manufacturing threats

HCA Federal Code Section and Pipe 
Description Years to Assess

192.917(e)(4) or 192.917(e)(3)
Pipe with history of an incident or leaks

Due to Manufacturing Seam Threat
(including interacting threats)

3 years

192.917(e)(4)
Pipe

7 Years 5 Years 3 Years
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192.917(e)(3)
Pipe

7 Years 6 Years 4 Years

192.917(e)(4)
Pipe – applied to non-HCAs

9 Years 7 Years 5 Years
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192.917(e)(3)
Pipe – applied to non-HCAs

10 Years 8 Years 6 Years

192.917(e)(4)
Pipe – applied to non-HCAs

10 Years 9 Years 7 years
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192.917(e)(3)
Pipe – applied to non-HCAs

10 Years 10 Years 8 Years

<20% SMYS >=20% and 
<30% SMYS

>=30% 
SMYS

Operating Stress Level at MAOP
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8.1 (continued)

Assessment time frames may be shortened based on fatigue analysis per Utility 
Procedure TD-4811P-02, “Fatigue Life Evaluation of Gas Transmission Pipeline.”

Assessment of the construction threat will be performed annually by data integration, 
examination, and evaluation for threats that are coincident with the potential for ground 
movement or outside forces that will impact the pipe.

8.2 Assessment Plan (AP) Revisions

The AP shall be updated periodically, and formally revised at least annually to reflect changing 
conditions that could affect the covered segment including, but not limited to:

 Revisions to existing HCA boundaries

 New or modified pipeline installations

 Removal of covered segments

 Purchase or acquisition of pipeline systems

 Divestiture of pipeline systems

 Revisions to the risk analysis or integrated information analysis

 Change of assessment schedule date

 Assessments conducted (or planned) using different methods than documented in the 
AP

 Results of completed assessments and incident investigations

 Continual Evaluation (CE) report findings

 Any other change that could affect the method or schedule
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8.3 Selection of Assessment Method(s)

The Company uses the assessment methods set forth under 49 CFR §192.921 and outlined in 
ASME B31.8S Section 6; where they conflict, 49 CFR §192.921 requirements shall be 
followed. The selection of integrity assessment methods is based on the threats identified for 
the covered segment using Utility Procedure TD-4810P-16, and Plastic Transmission Pipe 
Threat Identification & Risk Assessment Algorithm and the results of the risk assessment 
process. More than one assessment method may be required to assess the potential threats 
within a covered segment. The Risk Management Engineer may select an acceptable 
assessment method based upon the additional guidance listed in Table 5, “Accepted Integrity 
Assessment Methods.” The Company additionally uses P&M measures to address the 
Construction, Equipment, Third Party Damage, Incorrect Operations and Weather-Related 
Outside Force Threat per Utility Procedure TD-4810P-16, Section 9.0.

Table 5.  Accepted Integrity Assessment Methods

Threat Methods
Manufacturing (Seam or Body) Strength Test1, ILI, Direct Examination

Stress Corrosion Cracking Strength Test1, SCCDA, ILI, Direct Examination

External Corrosion2 ILI, ECDA, Strength Test, Direct Examination

Internal Corrosion2 ILI, ICDA, Strength Test, Direct Examination

Construction Data integration, examination, and evaluation for threats that are coincident with 
the potential for ground movement or outside forces that will impact the pipe1

1 Considered the primary method for assessment
2 ILI is considered the primary method for assessment contingent upon the results of a feasibility study. When a feas bility study is 

not available, the appropriate direct assessment method will be utilized.

Where Table 5 above is being used and there are multiple threats, a combination of method(s) 
may be selected in order to assess for all threats upon a covered segment. Replacement of 
the covered segments may also be used as an alternative to the assessment methods.

During the course of the assessment planning process (see Utility Procedure TD-4810P-90, 
“External Corrosion Direct Assessment Process”, TD-4810P-10 “Internal Corrosion Direct 
Assessment (Former RMP-10), TD-4810P-13 Stress Corrosion Cracking Direct Assessment 
(Former RMP-13), Utility Procedure TD-4810P-11, “In-Line Inspection,” Utility Procedure 
TD-4810P-18 “Direct Examination (Former RMP-18),” and Utility Standard TD-4137S, 
“Pipeline Test Requirements”), the implementation teams will confirm that the assessment tool 
selected remains appropriate to assess the susceptible threat(s). When changes to the 
assessment method occur, this decision shall be reviewed by Risk Management and approved 
by the Director of TIMP as part of the Management of Change process (see Section 15 of this 
standard).  Utility Form TD-4810S-F02, “Scope Change Report” shall be utilized to document 
the rationale for the change.
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8.3 (continued)

The Company may use other technology as a means of assessing pipeline integrity instead of 
using the process in Table 4 above. Other technology may be used that provides an 
equivalent understanding of the pipeline condition. If other technology is used, the Office of 
Pipeline Safety (OPS) and the California Public Utility Commission (CPUC) must be notified at 
least 180 days before conducting the assessment. See Section 18, “Notification of Authorities,” 
for the notification procedure.

8.4 Performing Integrity Assessments

The Company shall perform integrity assessments according to an established schedule in the 
AP and using the selected methods per Section 8.3 above.

 In-Line Inspection

In-Line Inspection is a structured process to identify and measure pipeline integrity 
threats (corrosion, dents, certain manufacturing anomalies and pipe body and weld 
cracks), allowing for timely threat mitigation or remediation. 

The detailed processes for performing In Line Inspections (ILI) are contained in
Utility Procedure TD-4810P-11, “In-Line Inspection.”

 Direct Assessment

Direct Assessment assesses integrity by the use of a structured process to integrate 
knowledge of the physical characteristics and operating history of a pipeline with 
results of inspection, examination and evaluation. It can be used as a primary method 
only for internal, external, and stress corrosion cracking. It may also be used as a 
supplement to other assessment methods following requirements for confirmatory 
direct assessment in 49 CFR §192.931, “How may Confirmatory Direct Assessment 
(CDA) be used?” The detailed processes for performing direct assessment are 
contained in:

 Utility Procedure TD-4810P-90, “External Corrosion Direct Assessment 
Process”

 Utility Procedure TD-4810P-10, “Internal Corrosion Direct Assessment (Former 
RMP-10)

 Utility Procedure TD-4810-13, “Gas Transmission Stress Corrosion Cracking 
Direct Assessment Procedure (Former RMP-13)”
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8.4 (continued)

 Strength Testing

The Company shall perform strength tests following the requirements of Utility 
Procedure TD-4810P-23, “Strength Test as an Integrity Assessment (Former RMP-
23),”  Gas Design Standard (GDS) A-34, “Piping Design and Test Requirements,” 
Utility Standard TD-4137S, “Pipeline Test Requirements,” and 49 CFR §192, Subpart 
J, “Test Requirements.” If a failure occurs during pressure testing, the following shall 
be performed:

 Leaks will be located, repaired, and the pipe segment subjected to a retest until 
it meets the designed pressure test requirements prior to operating that test 
segment of the pipeline.

 Any section of pipe that fails a pressure test shall be examined to determine if 
the failure was due to the threat which the test was intended to address.

 If the failure was due to another threat, the test failure information must be 
integrated with other information relative to the other threats and the segment 
reassessed for risk. Refer to Utility Procedure TD-4810P-17, “Continual 
Evaluation,” Sections 6.1.2 and 6.1.3.

 A causal analysis of the strength test failure will be conducted, including 
metallurgical, direct cause examination of the failed segment.

 The strength test shall be conducted in a manner that minimizes environmental 
and safety risk per Section 19 of this standard.

 Direct Examination

Direct examination assesses the integrity of the line by performing a visual, hands-on 
examination including Non Destructive Examination (NDE) tools for characterizing and 
sizing of all types of anomalies on the entire length of the covered segment being 
assessed. The detailed processes for performing direct examination are contained in 
Utility Procedure TD-4810P-18, “Direct Examination (Former RMP-18).”

8.5 Documentation

The AP is updated by Risk Management and contains the following:

 Covered segments identified by pipeline, starting and ending stationing

 Non-covered segments requiring assessment by the California State Lands 
Commission
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8.5 (continued)

 Threats identified for each covered segment

 Maximum risk score for each covered segment

 Assessment method(s) for the threats identified

 Explanation of the assessment method selection process

 Date when next assessment is due

 Date and type of assessment last completed

 Method in which program is implemented to minimize environmental and safety risks

The approved AP and revisions shall be retained for the life of the facility.

Assessment results are documented in their respective project files, include the Assessment 
Completion Form (TD-4810S-F01), and are filed in the IM Library. In addition, approved 
changes or revisions to the AP are documented prior to implementation of the change and 
maintained in the Management of Change section of the TIMP SharePoint, including the 
reasons for the change.

8.6 Office of Pipeline Safety (OPS) Notification

The Company shall notify OPS when revisions to the AP occur that substantially affect the 
integrity management program implementation or significantly modify the schedule for carrying 
out the integrity management program elements as explained in PHMSA IMP (Integrity 
Management Program) FAQ 31. Regardless of notification, all changes to the AP are 
documented prior to implementation, pursuant to Section 8.5 above. Section 18 of this 
standard provides additional details regarding OPS notification requirements.

8.7 Roles and Responsibilities

The following are the responsibilities for implementing this section of the IMP:

 Manager of Risk Management – Oversees the development of the AP and assessment 
selection

  Manager of Direct Assessment – Support the implementation of ECDA, ICDA and 
SCCDA projects to ensure conformance with the Assessment Plan

 Manager of In-Line Inspection -  Support the implementation of ILI projects to ensure 
conformance with the Assessment Plan

 Gas Technical Specialists – Integrate data and risk results to compile and update AP, 
and facilitate approval of scope changes
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8.7 (continued)

 Manager of Strength Test Engineering - Support the implementation of strength test  
projects to ensure conformance with the Assessment Plan

 Director of TIMP – Approve AP and any scope changes prior to implementation of 
assessments

See the assessment procedures referenced in Section 8.8 below for the roles and 
responsibilities for personnel implementing the individual assessment methods.

8.8 References

The following Company procedures are used to execute the requirements of this section:

 Utility Procedure TD-4810P-90, “External Corrosion Direct Assessment Process”

 Utility Procedure TD-4810P-10, “Internal Corrosion Direct Assessment (Former RMP-
10)”

 Utility Procedure TD-4810P-11, “In-Line Inspection”

 Utility Procedure TD-4810P-13, “Stress Corrosion Cracking Direct Assessment 
Procedure (Former RMP-13)”

 Utility Procedure TD-4810P-18, “Direct Examination (Former RMP-18)”

 GDS A-34, “Piping Design and Test Requirements”

 Utility Standard TD-4137S, “Pipeline Test Requirements”

 Utility Procedure TD-4810P-23, “Strength Test as an Integrity Assessment (Former 
RMP-23)”

9 Remediation

Remediation is a repair or mitigation activity an operator takes on a covered segment to limit 
or reduce the probability of an undesired event occurring or the expected consequences from 
the event. This Section describes repair criteria that address issues identified by integrity 
assessment and data analysis. Preventive and Mitigative (P&M) measures are addressed in 
Section 12 of this standard.

9.1 Remediation Overview

The Company’s evaluation criteria and schedule requirements are referenced in:

 Utility Procedure TD-4810P-90, “External Corrosion Direct Assessment Process” for 
ECDA
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9.1 (continued)

 Utility Procedure TD-4810P-10, “Internal Corrosion Direct Assessment (Former RMP-
10)” for ICDA

 Utility Procedure TD-4810P-13, “Stress Corrosion Cracking Direct Assessment 
(Former RMP-13)” for SCCDA

 Utility Procedure TD-4810P-11, “In-Line Inspection,”

 Utility Procedure TD-4810P-18, “Direct Examination (Former RMP-18)”

 Utility Standard TD-4137S, “Pipeline Test Requirements” for Strength testing and the 
additional requirements in Section 8.4.3.

The Company must be able to demonstrate that the remediation of a condition will ensure that 
the condition is unlikely to pose a threat to the long-term integrity of the pipeline before the 
next scheduled re-assessment. 

If the Company is unable to respond within the prescribed time limits for any condition, 
operating pressure will be reduced temporarily per 49 CFR §192.933(a)(1) to ensure the 
safety of the covered segment. See applicable sections of Utility Procedure TD-4810P-90, 
“External Corrosion Direct Assessment Process,” Utility Procedure TD-4810P-10 “Internal 
Corrosion Direct Assessment (Former RMP-10),” Utility Procedure TD-4810P-11 “In-Line 
Inspection,” and Utility Procedure TD-4810P-13 “Stress Corrosion Cracking Direct 
Assessment (Former RMP-13)” referencing pressure reduction. This reduction in pressure 
cannot exceed 365 days unless the Company provides a technical justification that the 
continued pressure restriction will not jeopardize public safety or environmental protection. In 
addition, a notification explaining reasons for the remediation delay shall be made to the 
CPUC and PHMSA as required by section 18, “Notification of Authorities.” The technical 
justification shall be documented and retained in the IM Library.

All repairs must meet ASME B31.8 requirements and Utility Procedure TD-4100P-05, 
“Selection of Steel Gas Pipeline Repair Methods.”

9.2 Discovery

The Company shall promptly, but no later than 180 days after conducting an integrity 
assessment, obtain sufficient information to determine whether a condition presents a potential 
threat to the integrity of the pipeline. The date on which the determination is made that a 
condition is a potential threat to pipeline integrity is defined as the discovery of a condition.
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9.2 (continued)

The completion of assessment activity that marks the start of the 180-day time frame is 
considered to be the date when field activities are complete (not including repairs), i.e., any of 
the following:

 When a strength test program is completed 

 When the last of a scheduled series of ILI tool runs is performed (date on which the last 
ILI tool run is completed) 

 When the last direct examination associated with a direct assessment is made 

 The date on which field activities associated with "other technology" are completed

More detailed descriptions of assessment completion and required documentation are found in 
the TIMP Library. 

As per 49 CFR §192.933(b), in rare circumstances when discovery of a condition is impractical 
within 180 days of conducting an integrity assessment, documentation in support of this 
determination shall be maintained per the Management of Change process.

For the following assessment techniques, “discovery of condition” occurs when:

 ECDA: adequate information about the condition to determine that it presents a 
potential threat to the integrity of the pipeline is obtained. This occurs when the direct 
examination phase of an indication is completed (see Utility Procedure TD-4810P-90, 
“External Corrosion Direct Assessment Process”).

 ILI: the Company has actionable information, after accounting for and verifying tool 
tolerance/performance that the anomalies reviewed by an ILI analyst may present a 
potential integrity threat (see Utility Procedure TD-4810P-11, “In-Line Inspection”).

 SCCDA: the requirements of the SCCDA procedure are met. In addition, when 
cracking is determined to be of SCC origin, the date that determination is made shall 
be the discovery date.

 ICDA: adequate information about the condition to determine that it presents a 
potential threat to the integrity of the pipeline is obtained (see TD-4810P-10). This 
occurs when the direct examination phase of an indication is completed.

 Direct Examination: information about the condition is adequate to determine that it 
presents a potential threat to the integrity of the pipeline. This occurs when the direct 
examination is completed.
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9.3 Classification of Anomalies

If the Company has discovered a condition, it will remediate per the schedule defined by
49 CFR §192.933, “What actions must be taken to address integrity issues?,” which prescribes 
as follows:

 Immediate Repair Condition

An immediate repair condition requires action to reduce pressure or shut-in the line as 
soon as an immediate condition (defined below) is identified. Remediation must be 
effectuated promptly. An immediate repair condition is:

 An anomaly where the remaining strength calculation (per ASME B31G, 
Software to calculate pipe burst pressure (RSTRENG) or equivalent method) at 
the location of the anomaly shows a predicted failure pressure less than or 
equal to 1.1x Maximum Allowable Operating Pressure (MAOP).

 A dent with any indication of metal loss, cracking or a stress riser.

 Metal-loss indications affecting a detected longitudinal seam that was 
manufactured using direct current or low frequency ERW or by electroflash 
welding.

 Any CEPA Category III or Category IV cracks if found through direct 
assessment as specified in Utility Procedure TD-4810P-13. 

 Any indication or anomaly judged to require immediate action, per the Company 
or its agent who is authorized to evaluate assessment results.

 An indication that might be expected to cause immediate or near term leaks or 
rupture based upon known or perceived effects of the strength of the pipeline.

 Scheduled One-Year Condition 

Scheduled one-year conditions require remediation within one year of discovery of the 
condition. A scheduled one-year condition as defined in 49 CFR §192.933 is:

 A smooth dent located between the 8 o’clock and 4 o’clock positions (upper 2/3 
of the pipe) with depth greater than 6% (0.5" in depth dent for less than 12" 
diameter pipe)

 A smooth dent with depth greater than 2% (0.25" in depth dent for less than 12" 
diameter pipe) that affects girth weld or long seam

 Mechanical damage with or without concurrent visible indentation

 A dent affecting a non-ductile weld
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9.3 (continued)

 Scheduled Conditions

The response timing for a scheduled metal loss condition shall be determined per 
Figure 4 of ASME B31.8S and repaired within the time interval established within the 
figure.

 Monitored Conditions

Monitored conditions are conditions that are not required to be scheduled for 
remediation but must be recorded and, during subsequent risk assessments and 
integrity assessments, monitored for changes that may require remediation. A 
monitored condition is:

 A dent with a depth greater than 6% of the pipeline diameter (greater than 0.50 
inches in depth for a pipeline diameter less than NPS 12) located between the
4 o'clock position and the 8 o'clock position (bottom 1/3 of the pipe),

 A dent with a depth greater than 6% of the pipeline diameter (greater than 0.50 
inches in depth for a pipeline diameter less than NPS 12) located between the
8 o’clock and 4 o’clock positions (upper 2/3 of the pipe), and engineering 
analyses of the dent demonstrate critical strain levels are not exceeded

 A dent with a depth greater than 2% of the pipeline's diameter (0.250 inches in 
depth for a pipeline diameter less than NPS 12) that affects pipe curvature at a 
girth weld or a longitudinal seam weld, and engineering analyses of the dent 
and girth or seam weld demonstrate critical strain levels are not exceeded. 
These analyses must consider weld properties.

 Non-Covered Segments

Conditions discovered on non-covered segments during TIMP integrity assessments, 
must be remediated in accordance with the significance of the condition, pursuant to 
general Part 192 repair requirements under the following:

 49 CFR §192.485, “Remedial measures: Transmission lines.”

 49 CFR §192.703(b), “General,”

 49 CFR §192.711, “Transmission lines: General requirements for repair 
procedures.”

 49 CFR §192.713, “Transmission lines: Permanent field repair of imperfections 
and damages.”
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9.3 (continued)

 49 CFR §192.715, “Transmission lines: Permanent field repair of welds.”

 49 CFR §192.717, “Transmission lines: Permanent field repair of leaks.”

 49 CFR §192.719, “Transmission lines: Testing of repairs.”

9.4 Scheduling Remediation

The Company shall prioritize the evaluation and remediation of conditions and set its repair 
schedule to remediate the most critical conditions first. The schedule for remediation follows 
the guidelines for repair conditions in ASME B31.8S Section 7 unless special requirements 
apply. If the Company cannot meet this schedule, the Company shall per 49 CFR §192.933(c):

 Justify the reasons why it cannot meet the schedule

 Demonstrate that the delay will not jeopardize public safety

If the Company cannot meet the schedule and cannot provide safety through a temporary 
reduction in operating pressure, then the OPS and the CPUC must be notified per
49 CFR §192.949, “How does an operator notify PHMSA?”. See Section 18, “Notification of 
Authorities,” for instructions on the notification process.

The repair schedule shall include the methods and timing of the response.

9.5 Repair Methods

ASME B31.8S Table 4 lists repair and prevention/detection methods that are acceptable for 
each of the nine threat categories.

Repair methods used by the Company are found in Utility Procedure TD-4100P-05, “Selection 
of Steel Gas Pipeline Repair Methods.” In the event of conflicting requirements, ASME 31.8S 
Table 4 shall prevail, unless the Company procedures are deemed to be more conservative.

9.6 Roles and Responsibilities

The following are the responsibilities for implementing this section of the IMP:

 Manager of Direct Assessment – Oversees the implementation of remediation for 
ECDA, ICDA and SCCDA

 DA Supervising Engineer – Ensure remediation schedules are properly determined for 
Direct Assessment program.

 Pipeline Engineer – Determine the need for remediation for assigned Direct 
Assessment projects.
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9.6 (continued)

 Manager of In-Line Inspection – Oversees the implementation of remediation for ILI 
program

 ILI Supervising Engineer – Ensure remediation schedules are properly determined for 
ILI program.

 ILI Engineer – Determine the need for remediation for assigned ILI projects.

9.7 References

The following Company procedures are used to execute the requirements of this section:

 Utility Procedure TD-4810P-90, “External Corrosion Direct Assessment Process”

 Utility Procedure TD-4810P-10, “Internal Corrosion Direct Assessment (Former RMP-
10)”

 Utility Procedure TD-4810P-11, “In-Line Inspection”

 Utility Procedure TD-4810P-13, “Gas Transmission Stress Corrosion Cracking Direct 
Assessment Procedure (Former RMP-13)”

 Utility Procedure TD-4810P-18, “Direct Examination (Former RMP-18)”

 Utility Procedure TD-4100P-05, “Selection of Steel Gas Pipeline Repair Methods”

10 Continual Evaluation and Re-Assessment

This Section provides an overview for the re-assessment and continual evaluation of a 
covered segment.

At the conclusion of each assessment, a post assessment integrity report shall be developed 
to establish re-assessment intervals, identify acceptable P&M measures, and perform 
continual evaluation. Utility Procedure TD-4810P-17, “Continual Evaluation,” provides the 
requirements for implementing the continual evaluation process.
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10.1 Reassessment Intervals

Re-assessment intervals are established consistent with ASME B31.8S-2004 – 5.5 and
49 CFR §192.939, “What are the required reassessment intervals?” based on:

 Past and present assessment results

 Data integration and risk assessment information

 Decisions about remediation

 Additional P&M measures

For assessments performed using strength testing, ILI, ICDA, SCCDA or direct examination, 
the re-assessment interval shall not exceed the requirements in Table 3 of ASME B31.8S- 
2004, shown here in Table 6, “Maximum Re-Assessment Intervals Per ASME B31.8S.2004,” 
below. Re-assessment intervals can be determined using straight-line interpolation if the 
predicted failure pressure for ILI or the test pressure ratio for pressure testing falls in between 
the values listed in Table 6.

For assessments performed using ECDA, the re-assessment interval shall be established 
according to Section 6.2 and 6.3 of NACE SP-0502-2010 For pipelines operating at or above 
50% of Specified Minimum Yield Strength (SMYS) a maximum re-assessment interval shall 
not exceed 5 years unless all indications have been examined. 

The re-assessment interval for an HCA segment cannot exceed the requirements of
49 CFR §192.939, listed in Figure 2, “Maximum Re-Assessment Intervals per 49 CFR 
§192.939.” (See Table 7, “Maximum Reassessment Intervals Per 49 CFR §192.939”) In all 
cases, the maximum re-assessment interval cannot exceed 7 calendar years per FAQ #41.

Reassessment intervals are determined during the continual evaluation process, detailed in 
Utility Procedure TD-4810P-17.
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10.1 (continued)

Table  7.  Maximum Reassessment Intervals Per 49 CFR §192.939

Maximum Reassessment Intervals
Assessment 
Method

Pipeline operating 
at or above 50% 
SMYS

Pipeline operating 
at or above 30% 
SMYS, up to 50% 
SMYS

Pipeline operating 
below 30% SMYS

Internal Inspection 
Tool, Pressure 
Test or Direct 
Assessment

10 years1 15 years1 20 years2

Confirmatory 
Direct 
Assessment

7 years

Low Stress 
Reassessment

NA 7 years and 
ongoing actions 
specified in
49 CFR §192.941.

1. A confirmatory direct assessment as described in 49 CFR §192.931 must be conducted by 
year 7 in a 10-year interval and years 7 and 14 of a 15-year interval.

2. A low stress reassessment or Confirmatory direct assessment must be conducted by years 7 
and 14 of the interval.

 Waiver

There may be situations when additional time is required to assess pipeline segments. 
Situations that could prolong assessment per 49 CFR §192.943, “When can an 
operator deviate from these reassessment intervals?” include:

 Internal inspection tools cannot be obtained within the required re-assessment 
period. Should this occur, the Company must take action necessary to ensure 
the integrity of the segment during the interim.

 Local product supply cannot be maintained if assessment is done within the 
required interval.

In these cases, the Company will apply for a waiver from the OPS at least 180 days 
prior to the end of the required interval unless local product supply issues make the 
180 day period impractical. Where local product supply issues make the 180 day 
period impractical, the Company will apply for a waiver as soon as product supply 
indicates the need for the waiver. A waiver application shall be filed in accordance with 
Section 18 of this standard. 
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10.2 Low-Stress Re-Assessments

Low-stress re-assessments (LSR) can only be used for pipelines operating below 30% of 
SMYS that have had a baseline assessment per 49 CFR §192.919, “What must be in the 
baseline assessment plan?” and 49 CFR §192.921 for addressing the threats of external and 
internal corrosion. Requirements of LSR are found in Utility Procedure TD-4810P-27 “Low 
Stress Reassessment.” When using LSR, an assessment using direct assessment, in-line 
inspection, or strength testing shall also be performed at least every twenty (20) years. See 
Utility Procedure TD-4810P-27 for more detail on implementation and requirements for LSR.

10.3 Continual Evaluation

The purpose of the continual evaluation process is to conduct a periodic evaluation as 
frequently as needed to ensure the integrity of each covered segment, per 49 CFR §192.937, 
“What is a continual process of evaluation and assessment to maintain a pipeline's integrity?”. 
The continual evaluation process considers the past and present integrity assessment results, 
data integration and risk assessment information, and decisions about remediation and 
additional preventive and mitigative actions. The Company uses the results from this 
evaluation to identify the threats specific to each covered segment, the risk represented by 
these threats, and the appropriate re-assessment interval. The Company’s continual 
evaluation process is described in detail in Utility Procedure TD-4810P-17. Additionally, threat 
identification and risk analysis are performed annually per Utility Procedure TD-4810P-16, 
Utility Procedure TD-4810P-01, and Plastic Transmission Pipe Threat Identification & Risk 
Assessment Algorithm and its results are considered as part of the continual evaluation 
process.

11 Confirmatory Direct Assessment

Integrity regulations allow an operator to use Confirmatory Direct Assessment (CDA) to meet 
the seven-year re-assessment requirement when the established re-assessment period for the 
baseline assessment method is longer than seven years. CDA is an assessment method for 
internal and external corrosion threats that can be used in limited circumstances for re-
assessment. CDA follows the ECDA and ICDA plans with some exceptions. Confirmatory 
Direct Assessment” is in development at this time and will be implemented once finalized and 
approved. 

12 Preventive and Mitigative (P&M) Measures

This section addresses additional P&M measures that the Company takes to protect its 
pipeline system, in accordance with 49 CFR §192.935. Additional measures include, but are 
not limited to:

 Installing Automatic Shut-off Valves or Remote Control Valves

 Installing computerized monitoring and leak detection systems

 Replacing pipe segments with pipe of heavier wall thickness
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12 (continued)

 Providing additional training to personnel on response procedures

 Conducting drills with local emergency responders

 Implementing additional inspection and maintenance programs

12.1 Established Programs Related to P&M Measures

The Company has established Operations and Maintenance (O&M) programs that address 
many of the P&M measures identified in 49 CFR §192.935 and Table 4 of ASME B31.8S- 
2004.

Table 8 summarizes the established processes and procedures included in the Company's 
P&M measures. More comprehensive descriptions of these programs/procedures follow the 
table.

Table 8. Current P&M Processes and Procedures

Prevention/ Detection 
Methods

Procedure

Use of qualified 
personnel for locating, 
marking and supervision 
of excavations

 UO S4412, “Preventing Damage to Underground 
Facilities”

 TD-4621S, "Excavation Safety"
 TD4621S-F01, "Daily Excavation, Trenching and Shoring 

Checklist/Report"
 TD-5811M, "Locate and Mark Handbook"
 TD-5805S “Damage Prevention Awareness Programs”

Maintaining an 
excavation damage 
database (damage not 
limited to reportable 
incidents)

 TD-4413S, “Gas Event Reporting Requirements”

Monitoring of 
excavations

 UO S4412, Preventing Damage to Underground Facilities
 TD-5811M, Damage Prevention Handbook
 TD-4621S-F01, Daily Excavation, Trenching and Shoring 

Checklist/Report
 TD-3320P-16-F01 Pre- Construction Excavation safety 

checklist
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12.1 (continued)

Table 8. Current P&M Processes and Procedures (continued)
Prevention/ Detection 
Methods

Procedure

First responder training 
and preparation

 TD-5801S “Pipeline Public Awareness Program Process”
 Risk Management Instruction (RMI)-04A, “Gas Pipeline 

Rainfall Plan and Response Instruction”
 TD-5811M, Damage Prevention Handbook
 TD-5811P-401, Dig in First Responder
 TD-6700P-03 “Gas Dispatch and Scheduling Handling 

911 calls – Emergency Response
 TD-4710-01 Gas Pipeline Leak Response Procedures
 Gas Emergency Response Plan (GERP)
 Asset Knowledge & Integrity Management Earthquake 

Playbook
Local Emergency 
responder drills

 Simulate emergency situations at the compressor station 
or on the pipeline. See Emergency Manual.

Improved/additional 
inspections and 
maintenance

 TD-4110S, “Gas Leak Survey and Detection Program”
 TD-4110P-03, “Performing and Documenting Leak 

Survey”
 TD-4021P-03, Gas Quality Control Leak Survey Next Day 

Assessment Procedure
 M-53.4, Mobile Leak Survey Hydrogen Flame Ionization 

and Detecto Pak- Infrared
Improved/additional 
inspections and 
maintenance

 TD-6100S, “Field Services Operating Practices”

Improved/additional 
inspections and 
maintenance

 RMI-04A, “Gas Pipeline Rainfall Plan and Response 
Instruction”

 TD-4110P-03, “Performing and Documenting Leak 
Survey”

 TD-4110P-01-JA01, "Wind/Rain Restart Leak Survey Log 
Instructions"
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12.1 (continued)

Table 8. Current P&M Processes and Procedures (continued)

Prevention/ Detection 
Methods

Company Compliance 
Description 

Procedure

Per 49 CFR §192.935 (continued)

Excavate or conduct above 
ground surveys in areas of 
unmonitored encroachments

Protect pipelines from 
encroachments and other unsafe 
activities near our facilities

 SHC Procedure 104, 
“Observed Hazard 
Notification”

Warn landowners of shallow 
pipe

Natural Gas Pipelines with 
Elevated 3rd Party

 TD-4813P-01, Gas 
Transmission Pipelines 
Reduced Cover Evaluation

Excavation procedures for 
damage prevention

Step-by-step excavation 
instructions for preventing damage 
to underground facilities

 TD-4412P-05, Excavation 
Procedures for Damage 
Prevention

 TD-5811P-401, Dig in First 
Responder

 L-16, Gas Pipeline 
Underground Warning Tape

Per Table 4, ASME B31.8S- 2004

Patrolling Monitoring of the pipeline right of 
way via aerial and foot patrols

 TD-4412P-07, Patrolling 
Gas Pipelines

One Call Systems Use California’s Underground 
Service Alert for any excavations



Public Education Public Safety Information Program 
events concerning pipeline 
hazards and use of USA.
Property owner notifications 
provide pipeline safety information 
to the public and USA.

 Public Awareness (TD-
5801S “Pipeline Public 
Awareness Program 
Process)

 SHC Procedure 103 – 
Public Safety Information 
Program 

Additional P&M measures shall be considered as part of the Company’s continual evaluation 
process, as described in Utility Procedure TD-4810P-17. See Utility Procedure TD-4810P-17, 
for details regarding selection of P&M measures for covered segments.
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12.1 (continued)

 Preventing Third-Party Damage

Information shall be maintained on the location of excavation damage to both covered 
and non-covered segments in the transmission system, including damage that may not 
be reportable under 49 CFR Part 191, and the root cause analysis to support 
identification of targeted additional P&M measures in the HCA. This is documented on 
the P&M SharePoint and at the sources outlined in Utility Procedure TD-4810P-01.

The Company has taken the following steps to prevent TPD:

 Participation in Underground Service Alert (USA).

 Participation in Pipeline Association for Public Awareness.

 Mandatory standby as required in TD-5811P-105-JA04, “Identifying the Need 
for a Site Visit, Field Meet, and Standby Mandatory field meets with 
contractor/excavator for any excavations within 10 feet of gas transmission 
facilities.

 Landowner notification for portions of gas transmission facilities where the 
depth of cover is less than the required depth of cover at initial installation as 
per 49 CFR §192.327, “Cover.” Landowner notifications will be issued per 
Utility Procedure TD-4813P-01 “Gas Transmission Pipelines Reduced Cover 
Evaluation.”

 Landowner notification for all portions of gas transmission facilities with a 
history of TPD or identified by operations personnel as vulnerable per TD-
5801S “Pipeline Public Awareness Plan” Training for locating, marking, stand-
by and excavation around gas transmission facilities to educate our own 
personnel and contractor groups.

 Public presentations about TPD prevention.

 If the Company discovers physical evidence of encroachment involving 
excavation that the Company did not monitor, must either excavate near the 
encroachment or perform a NACE SPO0502-2008 aboveground survey. 
Indications of coating holidays or discontinuity warranting direct examination 
must be excavated and remediated pursuant to 49 CFR §192.933.

The need for additional P&M measures related to TPD shall be considered in the 
continual evaluation process; see Utility Procedure TD-4810P-17.
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12.1 (continued)

 Weather-Related and Outside Force Damage

Additional P&M measures shall be implemented as per Appendix A-9 of ASMEB31.8S- 
2004 for all pipelines that are at risk of outside force damage, including earth 
movement, floods, wheel loading, and suspension bridge instability. These P&M 
measures may include:

 Patrolling of vulnerable facilities after a seismic event (see Asset Knowledge & 
Integrity Management Earthquake Playbook)

 Patrolling of vulnerable facilities after heavy rainfall

 Site investigation leading to remediation

 Replacement of pipeline with design more likely to survive seismic event or 
landslides

 Relocation of the pipeline

 Fitness for Service (FFS) for fault crossing locations

 Manufacturing and Construction Threat

Preventive practices for manufacturing and construction threats to be considered 
include, but are not limited to:

 Specialized excavation controls where vintage materials are present 

 Ground movement monitoring

 Leak surveys

 Replacement of pipe with certain vintage construction/fabrication threats where 
they interact with land movement, such as soil creep or landslides.

The detailed processes for other additional P&M measures are contained in
Utility Procedure TD-4810P-17.
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12.1 (continued)

 Pipelines Operating Below 30% of SMYS

Additional P&M measures have been implemented throughout the system, including 
pipelines operating below 30% SMYS. These include:

 Participation in Underground Service Alert (USA) one-call

 Qualifying personnel for work that involves a higher risk to a covered segment, 
such as locating, marking, and direct supervision of known excavation work

 Monitoring the following throughout the duration of the activity

 All excavations within 5 feet of gas transmission facilities

 All boring activities when any kind of boring activity is crossing 
perpendicular to the pipe or will come within 10 feet of the nearest side 
of the pipe

 Semi-annual leak surveys for all transmission pipelines in Class 3 and Class 4 
areas that are non-covered segments (quarterly leak surveys are required for 
unprotected pipelines or cathodically protected pipelines where electrical 
surveys are impractical).

If indications of unreported construction activity are found, the Company will also 
conduct follow-up investigations to determine whether mechanical damage has 
occurred.

 Minimizing Emergency Response Time

Operations personnel can receive information about pipeline leaks through pipeline 
system operations alarms, third-party observations, emergency response 
organizations, aerial patrols, and other means. Response procedures have been 
established for responding to pipeline emergencies and are detailed in the 
Gas Emergency Response Plan (GERP). Those procedures define an action plan that 
includes the following:

 A definition of organizational lines of responsibility and notification for response 
to unintended releases

 Training of all personnel responsible for responding to unintended release 
events

 Immediate verification of unintended releases, if necessary

 Isolation and control of the unintended release source
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12.2 Valves

The Company employs Automatic Shut-off (ASV) and Remote-Controlled Valves (RCV) on 
specific pipelines in sensitive areas to mitigate the effects of a possible release. This section 
provides clarity on how the company employs this strategy to reduce risk. The Company also 
has a proactive valve design and maintenance program geared toward ensuring that valves 
are available to operate in an emergency.

 Automatic Shut-off and Remote-Controlled Valves

The Company has instituted a Valve Automation Program which was incorporated into 
the overall Pipeline Safety Enhancement Program (PSEP). PSEP guidelines outline 
the decision making process and risk based methodology regarding valve placement, 
spacing and prioritization in order to comply with 49 CFR §192.935 requirements. 
Company will continue to use the Decision Tree approved by the CPUC under 
Decision (D.) 12-12-030 to select pipeline and pipe segments where automated 
isolation will have the greatest impact on minimizing risk related to a pipeline rupture 
event. In its risk based decision making process on where and when to install an ASV 
or RCV, the Company considers:

 Swiftness of leak detection and pipe shutdown capabilities

 Type of gas being transported

 Operating pressure

 Rate of potential release

 Pipeline profile

 Potential for ignition

 Location of nearest response personnel

 Occupancy with the Potential Impact Radius (PIR)

Certain cases require specific review, as follows:

a. For some specific conditions, such as bridge crossings, river crossings, 
earthquake fault crossings, etc., consideration shall include existing isolation 
valves, response time following a failure, likelihood of rupture (for example, 
mitigative measures that have already been implemented to prevent a rupture), 
and proximity and type of structures or gathering areas around the pipeline.
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12.2 (continued)

 Maintenance and Operation of Valves

The Company shall follow 49 CFR §192.145, “Valves,” and 49 CFR §192.179, 
“Transmission line valves,” for the design, and 49 CFR §192.745, “Valve maintenance: 
Transmission lines,” for the maintenance, of transmission line valves. The following 
Company design standards specify the details governing the Company's valve design 
and maintenance.

a. Valve Design

Specification and testing are in conformance with API Specification 6D, 
Specification Pipeline Valves (Gate, Plug, Ball, and Check Valves), 21st edition, 
1994.

Related Company Gas Design Standards (GDS):

 GDS F-10, “Valve Selection Requirements”

 GDS F-21, “Standard Ball Valve List: Carbon Steel 2" through 24"”

 GDS F-21.1, “Material Specification for Carbon Steel Ball Valves”

 GDS F-31, “Standard Carbon Steel Gate Valve List”

 GDS F-40, “Plug Valves Codes and Data”

b. Valve Maintenance

Valve maintenance is conducted in accordance with Utility Procedure
TD-4430P-04, “Gas Valve Maintenance.”

12.3 Identifying Additional P&M Measures

Any need for P&M measures beyond those discussed in Section 12.1 above is determined in 
the continual evaluation process, which is described in Utility Procedure TD-4810P-17. This 
procedure details requirements for P&M measure identification as well as continual evaluation 
to determine the effectiveness of the P&M measures. The identified P&M measures are based 
on identified threats for the covered segment and results from integrity assessment activities.

12.4 P&M Measures for Non-Covered Segments

P&M measures may be identified for non-covered segments based on the risk calculations 
performed in Utility Procedure TD-4810P-01. The P&M measures considered are the same as 
those considered for covered segments.
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12.5 Addressing Corrosion on Similar Covered and Non-Covered Segments

Where corrosion that could adversely affect the integrity of the pipeline as defined in 49 CFR 
§192.917(e)(5) (i.e., Failure Pressure (Pf) < 1.1 times MAOP) is identified, similar pipeline 
segments (both covered and non-covered) with similar material coating and environmental 
characteristics will be identified during the continual evaluation process, as described in 
Utility Procedure TD-4810P-17, Section 6.2, consistent with FAQs 135 and 224. Pipeline 
segments determined to be similar need to be evaluated and remediated as necessary, 
consistent with Company O&M procedures. The Company must establish a schedule for 
evaluating (and assessing and remediating if necessary) the similar pipeline segments. The 
schedule must be documented and maintained; changes to the schedule must be documented 
along with the reason for the change. The Company may further refine the criteria by which 
similar pipeline segments are identified and evaluated. All evaluations of similar pipeline 
segments must be documented.

12.6 References

The following Company procedures are used to execute the requirements of this section:

 Asset Knowledge & Integrity Management Earthquake Playbook

 RMI-04A, “Gas Pipeline Rainfall Plan and Response Instruction”

 Utility Procedure TD-4810P-01, “Gas Transmission Risk Management”

 Utility Standard TD-5801S, “Pipeline Public Awareness Program Process”

 Utility Procedure TD-4412P-07, “Patrolling Gas Pipelines”

 Utility Procedure TD-4810P-17, “Continual Evaluation”

 Utility Standard S4412, “Preventing Damage to Underground Facilities”

 Utility Standard TD-4110S, “Gas Leak Survey and Detection Program”

13 Performance Plan

Upon publication Utility Procedure TD-4810P-29 “Gas Transmission Performance Metrics and 
Effectiveness” will outline the specifics of the Performance Plan, detailed objectives and 
required metrics. 
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14 Recordkeeping

This section covers the records and supporting documentation that are part of the Company’s 
Integrity Management Program. All records and documentation that demonstrate compliance 
with the requirements of the integrity management regulations must be kept for the useful life 
of the pipeline. 49 CFR §192.947, “What records must an operator keep?” lists the minimum 
records that must be available for review during an inspection.

At a minimum, the Company shall maintain records which address the following:

 Written integrity management program

 Threat identification and risk assessment

 Assessment Plan

 Decisions, analyses, developed processes used to implement and evaluate each 
element of the assessment plan and integrity management program

 Training program

 Schedule prioritizing conditions found during any process of the integrity management 
program

 Actions taken to comply with assessment program requirements

 Files for each covered segment including the continual evaluation section detailing any 
P&M measures initiated by the assessment result and documentation for the re-
assessment schedule

 All required documents and notifications to OPS or CPUC

These elements often consist of more than one source of documentation and/or records. The 
section for each element describes required documentation, supporting reports, etc. 

15 Management of Change

This section is now covered by Utility Procedure TD-4810P-21, “Management of Change 
(Former RMP-21),”This Management of Change (MOC) procedure following
ASME B31.8S-2004: 11 ensures that when changes are made to programs and pipeline 
systems, the impact of those changes on the integrity of the pipeline are considered and 
documented. The integrity MOC process is structured to ensure that qualified personnel are 
involved in the analysis, documentation, and approval of changes to the IMP.
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15 (continued)

Major and minor changes, whether temporary or permanent, shall be documented, including:

 Technical

 Physical

 Procedure

 Organizational

The Company utilizes the TIMP SharePoint for tracking and transmittal of changes that could 
affect TIMP. Additional forms and other documentation and procedures described in Utility 
Procedure TD-4810P-21 are included with each MOC submittal.

Exceptions to TIMP standards and procedures (see Section 20 of this standard), Scope 
Changes and deviations from the AP are now formally processed using MOC and are 
documented accordingly. 

16 Quality Assurance

Utility Procedure TD-4810P-20, “Integrity Management Quality Control Plan
(Former RMP-20),” outlines the Company’s Quality Control plan as described in ASME 
B31.8S-2004 as required by 49 CFR 192.911(l).

17 Communication Plan

This section contains all requirements regarding communication among parties involved in 
integrity management and operations. This communication plan is intended to keep 
appropriate Company personnel, jurisdictional authorities, and the public informed about the 
Company’s TIMP. The information may be communicated as part of other required 
communications.

Communications shall be conducted as often as necessary to ensure that appropriate 
individuals and authorities have current information about the transmission system and their 
integrity management efforts. Communications shall take place periodically and as often as 
necessary to communicate significant changes to the integrity management program. Some of 
the information is communicated routinely; other information may be communicated upon 
request.

The Company’s internal and external communication plan is in accordance with
49 CFR §192.911 (m) and includes the elements of B31.8S Section 10 and procedures for 
addressing safety concerns raised by the OPS or the CPUC.
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17.1 External Communication 

Information will be communicated to the following groups of people outside of the Company. 
(The Company does not necessarily limit its external communications only to these groups.)

 Landowners and tenants along the rights-of-way (ROW)

 Public officials other than Emergency Responders

 Local and regional Emergency Responders

 General public

 Regulatory Agencies

The following describes the types of communication processes that have been established for 
each of the above groups.

 Landowners and Tenants along Rights-of-Way

Prior to performing integrity assessments and as part of the integrity assessment 
process, landowners and tenants potentially affected by integrity assessment activities 
will be notified. Additional notifications will occur if direct examinations are required that 
could in any way disrupt normal landowner activities. Communications with landowners 
and tenants along rights-of-way will include the Company name, location, and contact 
information. Public Awareness provides additional information regarding 
communication with landowners and tenants along rights-of-way.

 Public Officials Other Than Emergency Responders

Prior to performing integrity assessments all applicable permitting agencies, including 
city, county, and federal agencies, will be notified as to the objectives and details of the 
specific assessments to be performed. Any and all concerns will be addressed. 
Documentation of this communication will be part of the permit package.

 Local and Regional Emergency Responders

The Company’s Pipeline Public Awareness Program follows the guidance of the API 
RP 1162 for liaison with emergency officials. Interactions with emergency officials 
include direct mail, face-to-face meetings, and emergency exercises. Emergency 
officials are provided information and resources about natural gas pipelines in their 
area, including HCAs, and the Company’s integrity management program.

Pipeline information is shared via the Company’s First Responder Web Portal. –
www.pge.com/firstresponder.
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17.1 (continued)

 General Public

Any concerns or questions raised by the general public will be addressed promptly, 
and generally within a specified timeframe depending on the nature of the request.

Written communications are prepared and documented by Gas Operations Support 
Team (GOST), including coordination for legal and leadership reviews.

 Regulatory Agencies

As required by 49 CFR §191.17 “Transmission systems; gathering systems; and 
liquefied natural gas facilities: Annual report”, the Company will submit annual report to 
both OPS and to the CPUC. Additionally, if concerns about the Integrity Management 
Program are raised by either the OPS or the CPUC,  a written response providing the 
Company’s assessment of the concern, actions that will be taken to address the 
concern, and schedules for completing those actions. The response shall be submitted 
as required by the Regulating Agency.

17.2 Crisis Communication

The Company GERP contains specific communication procedures and requirements in the 
event of a crisis. All key stakeholders’ contact information, including personnel, agencies, 
corporate security, and first responding agencies, are listed in the GERP. The Company’s 
procedures for communication with the media are also included in the GERP.

17.3 Internal Communication

The Company will regularly communicate the status and results of the gas transmission 
Integrity Management activities. 

Regular communication at all levels will occur periodically including, but not limited to:

 General e-mail – including messages from senior leadership, weekly items of interest

 Tailboards

 Staff Meetings

 Utility Bulletins

 Company newsletters and Publications

 GOST data requests 

 Company Epage system
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17.3 (continued)

The objective is for every TIMP employee to be aware of and understand the basic progress of 
the Integrity Management program.

When employees in the field discover potential hazards, they can utilize CAP to create a 
notification to TIMP. If a response is required, the notification owner will determine the next 
course of action.

Utility Standard TD-4413S, “Gas Event Reporting Requirements” provides specific 
requirements for what incidences require regulatory or agency reporting, whom to report to, 
and the required reporting timeframes. This standard complies with 49 CFR Part 192 
requirements and includes telephone reports to the CPUC, Gas Quarterly reports and Safety-
Related Condition reports. During integrity assessments the Company will follow this standard 
to ensure proper reporting of any serious conditions or incidents that may occur.

17.4 References

The following Company procedures are used to execute the requirements of this section:

 Utility Procedure TD-4810P-90, “External Corrosion Direct Assessment Process,” 

 Utility Procedure TD-4810P-11, “In-Line Inspection,” 

 Utility Standard TD-5801S, “Pipeline Public Awareness Program Process”

 Gas Emergency Response Plan (GERP)

 Reporting (Utility Standard TD-4413S, “Gas Event Reporting Requirements”)

18 Notification of Authorities

Notification of authorities (OPS and CPUC) is required at various times during the integrity 
management process. This Section presents the details and procedures for those notifications.

18.1 Notification Requirements

The Company sends notifications and reports to OPS and CPUC as part of its implementation 
of integrity management regulations. These include:

 Submittal of risk analysis or Transmission Integrity Management Program when 
requested

 Use of other technology as an assessment method (reporting required 180 days before 
conducting the assessment)

 Significant deviation or change from assessment schedule or program
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18.1 (continued)

 When deviating from program elements requires OPS notification(see Section 20)

 Inability to meet remediation schedule and to temporarily reduce operating pressure as 
an interim safety measure

 Annual reports 

When the Company approves of a deviation from the assessment intervals as per 49 CFR 
§192.939, a waiver (special permit) shall be sought in compliance with 49 CFR §192.943, also 
referenced in Section 10.1 of this standard.

18.2 Mode of Notification

OPS notifications will preferably be sent electronically via email to the following address: 
InformationResourcesManager@dot.gov. Reports may be submitted through the reporting 
system located at http://ops.dot.gov. Written notifications may also be mailed to the following 
address:

Office of Pipeline Safety, Pipeline and Hazardous Materials Safety Administration
US Department of Transportation

Information Resources Manager,
East Building, 2nd Floor (PHP-20),
E22-321
1200 New Jersey Ave. SE
Washington DC 20590-0001

California is the only state in which the Company has pipelines. Both notifications and reports 
shall be submitted to the California Public Utilities Commission – Safety and Reliability Branch 
at the following address:

California Public Utilities Commission
505 Van Ness Avenue, Room 2005
San Francisco, CA 94102-3298

19 Environmental and Safety Measures

This section covers environmental and safety risks, and the steps taken by the Company to 
ensure that assessments are being conducted in a manner that minimizes those risks. The 
Company has in place an extensive safety and environmental protection program, including a 
number of environmental procedures to address spills and cleanup in an environmentally-safe 
manner.
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19 (continued)

The following guidance documents are part of the Company’s safety and environmental 
protection program:

 Code of Safe Practices (CSP)

 SAFE-1001S, Safety and Health Program Standard

 Environmental Management - ENV

20 Exception Process

The purpose of this section is to provide control and documentation of exceptions made to this 
TIMP standard and procedures. The purpose of this control and documentation is to maintain 
the integrity of implementing the IMP, to continuously improve the process by providing 
feedback, and to maintain documentation to demonstrate compliance with the relevant 
procedure at all times.

It is expected that all requirements of this TIMP standard and procedures be met in conducting 
TIMP functions. However, when this is not possible, exceptions can be made by obtaining 
approval, and documenting the exceptions, as prescribed in this section.

20.1 Exception Requirements

All exceptions to TIMP standards and procedures, whether temporary or permanent, shall be 
documented and processed using the MoC process. See Section 15 of this standard and 
Utility Procedure TD-4810P-21, “Management of Change (Former RMP-21)” for additional 
instructions. This requirement supersedes any previous exception requirements within 
individual TIMP procedures; however, existing forms may be utilized as supplemental 
documentation to be attached to the MoC request.

The following information is required for making an exception from all TIMP standards and 
procedures and may be documented on the form provided in Utility Form TD-4810S-F03, 
“Integrity Management Exception Report.” No exception shall be made which has the potential 
to jeopardize public safety:

 Section of Procedure: Company shall identify the specific paragraph number where 
the exception is being made. The requirements of the paragraph shall be described. 

 Alternative Plan: Company shall identify alternative action proposed to be taken that 
demonstrates an equivalent level of safety. 

 Reason: Company shall provide the reason the exception is needed.
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20.1 (continued)

 Recommendation Regarding Procedural Changes: Company shall determine if a 
change is recommended for the next procedure revision or if this exception is project-
specific. In the event that any recommendation will substantially change the procedure, 
the Company shall provide OPS and CPUC notification within 30 days of adopting the 
change.

 Approval: The Director of TIMP shall approve all Exception Reports, as long as public 
safety is not jeopardized and the Company identifies an alternative action with an 
equivalent level of safety.

Exception to CPUC/OPS requirements of the Integrity Management Rule, or 
referenced standards, require that the Director of TIMP obtain a waiver from OPS prior 
to Exception Approval, in accordance with 49 U.S.C Section 60118(c) and the 
application process set forth in 49 CFR §190.341, “Special permits.”

20.2 Documentation

All exceptions, including required review and approval, shall be documented through use of 
the MOC process. All supplemental documentation shall also be attached with each MOC 
entry. 

20.3 Roles and Responsibilities

The following are the responsibilities for implementing this section of the IMP:

 Manager of Risk Management – Responsible for the review and implementation of the 
exception request to the Risk Management process

 Manager of ILI – Responsible for review and the implementation of the exception 
request to the applicable ILI process

 Manager of DA – Responsible for review and the implementation the exception request 
to the applicable DA process

 Director of TIMP – Responsible for approving the Exception Report

END of Requirements
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DEFINITIONS

Corrosion: The deterioration of a material, usually a metal, that results from a reaction with its 
environment.

Corrosion Rate: The rate at which corrosion proceeds. The units are typically in mils per year 
(mpy).

Covered Segment: A segment of gas transmission pipeline located within a high 
consequence area (HCA), also known as a covered pipeline segment.

Direct Assessment: A method of assessing the integrity of pipelines with regard to the 
corrosion threats. The process includes the gathering and integration of risk factor data, 
indirect examination or analysis to identify areas of suspected corrosion, direct examination in 
those areas, and post assessment evaluation.

Discovery of a Condition: Per 49 CFR §192.933(b) “discovery of a condition occurs when an 
Operator has adequate information about the condition to determine that it presents a potential 
threat to the integrity of the pipeline.”

Electrolyte: The liquid adjacent to and in contact with the internal pipeline surface, including 
the moisture and other chemicals contained therein.

External Corrosion Direct Assessment (ECDA): A four-step process that combines pre-
assessment, indirect inspection, direct examination, and post-assessment to evaluate the 
threat of external corrosion to the integrity of the pipeline. Refer to Utility Procedure TD-4810P-
90, “External Corrosion Direct Assessment Process,” for ECDA Procedures.

Geographic Information System (GIS): A system including data, hardware, software, and 
personnel, for managing information connected with geographic locations.

High Consequence Area (HCA): An area established by one of the methods described in 49 
CFR §192.903.

HCA Identification Date: This is the date when a new HCA is identified. HCA Born Date is 
the designation for HCA Identification Date in GIS.

Identified Site: Identified site is as defined per 49 CFR §192.903. Refer to Utility Standard 
TD-4127S for more details.

Indication: Any deviation from the norm as measured by an indirect inspection tool.

In-Line Inspection (ILI): The inspection of a pipeline from the interior of the pipeline using an 
in-line instrumented inspection tool. The tools used to conduct ILI are known as smart pigs or 
intelligent pigs.

Integrity Management Library: Official location for hard-copy documents and records.
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DEFINITIONS (continued)

Internal Corrosion Direct Assessment (ICDA): Process an operator uses to identify areas 
along the pipeline where fluid or other electrolyte introduced during normal operation or by an 
upset condition may reside, and then focuses direct examination on the locations in covered 
segments where internal corrosion is most likely to exist. The process identifies the potential 
for internal corrosion caused by microorganisms, or fluid with CO2, O2, hydrogen sulfide or 
other contaminants present in the gas. Refer to Utility Procedure TD-4810P-10 for Dry Gas 
ICDA Procedures.

Maximum Allowable Operating Pressure (MAOP): The maximum pressure at which a 
pipeline system is qualified to operate in accordance with the requirements of CFR Title 49, 
Part 192. Refer to Utility Standard TD-4125S, “Maximum Allowable Operating Pressure 
Requirements,” for more details.

Pipeline: All parts of those physical facilities through which gas moves in transportation, 
including pipe, valves, and other appurtenance attached to the pipe, compressor units, 
metering stations, regulator stations, delivery stations, holders, and fabricated assemblies.

Potential Impact Circle: A circle with a radius equal to the potential impact radius (PIR).

Potential Impact Radius: The radius of a circle within which the potential failure of a pipeline 
could have significant impact on people or property, as determined by the formula provided in 
49 CFR §192.903, “What definitions apply to this subpart?” See Utility Standard TD-4127S, 
"Class Location and High Consequence Area Determination and Compliance Class Location 
and High Consequence Area Determination and Compliance."

Remediation: A procedure or operation that addresses the factor(s) causing a defect or 
imperfection.

Stress Corrosion Cracking Direct Assessment (SCCDA): (SCCDA) is a process to assess 
a covered pipe segment for the presence of SCC primarily by systematically gathering and 
analyzing excavation data for pipe having similar operational characteristics and residing in a 
similar physical environment. Refer to Utility Procedure TD-4810P-13 for SCCDA Procedures.

Shall: A requirement that must be complied with or its exception approved and documented in 
accordance with Section 20 of this standard.

Should: A recommendation that is desirable to follow if possible. Not following the 
recommendation does not have to be documented or approved.

TIMP: Transmission Integrity Management Program: As described in this standard.

TIMP SharePoint: Location for electronic documents and records. 
http://wss/sites/TIMP/default.aspx

AppQ-52



Utility Standard: TD-4810S
Publication Date: 09/20/2017; Effective Date: 10/23/2017 Rev: 1

Gas Transmission Integrity Management Program 

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 53 of 58

IMPLEMENTATION RESPONSIBILITIES

TIMP leadership will communicate the publication of this standard to the affected personnel

GOVERNING DOCUMENT

NA

COMPLIANCE REQUIREMENT / REGULATORY COMMITMENT

Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of 
Natural and other Gas by pipeline: Minimum Federal Safety Standards, Section §192 Subpart 
O, “Gas Transmission Pipeline Integrity Management,”

REFERENCE DOCUMENTS

Utility Manuals:

 Gas Emergency Response Plan (GERP)

 TD-5811M, “Damage Prevention Handbook”

 Asset Knowledge & Integrity Management Earthquake Playbook

Utility Standards:

 S4412, “Preventing Damage to Underground Facilities”

 SAFE-1001S, “Safety and Health Program Standard”

 TD-4110S, “Gas Leak Survey and Detection Program”

 TD-4125S, “Maximum Allowable Operating Pressure Requirements”

 TD-4127S, “Class Location Determination and Compliance Requirements”

 TD-4137S, “Pipeline Test Requirements”

 TD-4411S, “Inspection of Underground Gas Holders”

 TD-4413S, “Gas Event Reporting Requirements”

 TD-6100S, “Field Services Operating Practices”
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REFERENCE DOCUMENTS (continued)

Utility Procedures:

 TD-4001P-04, “Gas Product and Supplier Approval”

 TD-4021P-03, “Gas Quality Management Leak Survey Assessment”

 TD-4100P-05, “Selection of Steel Gas Pipeline Repair Methods”

 TD-4110P-03, “Performing and Documenting Leak Survey”

 TD-4125P-04, “Revising the MAOP of Pipelines Operating at greater than 60 PSIG”

 TD-4412P-07, “Patrolling Gas Pipelines”

 TD-4413P-01, “Procedure for Reportable Gas Incidents”

 TD-4810P-01, “Risk Management”

 TD-4810P-90, “External Corrosion Direct Assessment Process”

 TD-4810P-10, “Internal Corrosion Direct Assessment (Former RMP-10)”

 TD-4810P-11, “In-Line Inspection”

 TD-4810P-13, “Stress Corrosion Cracking Direct Assessment (Former RMP-13)”

 TD-4810P-16 “Gas Transmission Threat Identification”

 TD-4810P-18, “Direct Examination (Former RMP-18)”

 TD-4810P-20, “Integrity Management Quality Control Plan (Former RMP-20)”

 TD-4810P-21, “Management of Change (Former RMP-21)”

 TD-4810P-23, “Strength Testing as an Integrity Assessment (Former RMP-23)”

 TD-4813P-01, “Gas Transmission Pipelines Reduced Cover Evaluation”

 TD-5811P-401, “Dig in First Responder”

 TD-6700P-03, “Gas Dispatch and Scheduling Handling 911 calls – Emergency 
Response”

 WP-4710-01, “Gas Pipeline Leak Response Procedures”
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REFERENCE DOCUMENTS (continued)

Utility Forms:

 TD-3320P-16-F01, “Pre- Construction Excavation safety checklist”

 TD-4125P-04-F01, “Checklist for Gathering Data and Approving MAOP Changes”

 TD-4621S-F01, “Daily Excavation, Trenching and Shoring Checklist/Report”

Utility Job Aids:

 TD-4110P-01-JA01, “Wind/Rain Restart Leak Survey Log Instructions”

Gas Design Standards (GDS):

 A-34, “Piping Design and Test Requirements”

 F-10, “Valve Selection Requirements”

 F-21, “Standard Ball Valve List: Carbon Steel 2" through 24"”

 F-21.1, “Material Specification for Carbon Steel Ball Valves”

 F-31, “Standard Carbon Steel Gate Valve List”

 F-40, “Plug Valves, Codes and Data”

 L-16, “Gas Pipeline Underground Warning Tape”

 M-53.4, “Mobile Leak Survey Hydrogen Flame Ionization and Detecto Pak - Infrared”

 RMI-04A, “Gas Pipeline Rainfall Plan and Response Instruction”

Safety Documents:

 SHC Procedure 103, “Public Safety Information Program”

 SHC Procedure 104, “Observed Hazard Notification”

 API 1173 Pipeline Safety Management Systems

APPENDICES

Appendix A, “Process Flow Diagrams”
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ATTACHMENTS

Attachment 1, “TIMP Training and Qualifications Matrix”

FORMS

TD-4810S-F01, “Assessment Completion Notification”

TD-4810S-F02, “Scope Change Report”

TD-4810S-F03, “Integrity Management Exception Report”

DOCUMENT RECISION

TD-4810S, “Gas Transmission Integrity Management Program (Former RMP-06)”, Rev. 0, 
published 09/09/2015.

DOCUMENT APPROVER

George Karkazis, Director, Transmission Integrity Management

DOCUMENT OWNER

Patrick Espiritu, Associate Gas Engineer, Codes and Standards - Design and Construction

DOCUMENT CONTACT

Mike Barnum, Manager, Transmission Integrity Management Program - Risk Management

REVISION NOTES

Where? What Changed?

All

Minor corrections and revisions to language to be more consistent with 
current practices and terminology. Corrected references to procedures, 
code and other supplemental documentation.

Summary Revised language excluding plastic transmission pipe from the program
Section 1 Added reference to API RP 1173 "Pipeline Safety Management Systems"
Section 1.1 Revised definition of transmission line to align with current definition

Section 2
Updated procedure references for Public Awareness and Transmission 
definition

Section 3 Updated VP of A&RM roles and responsibilities to be defined in Table 1
Section 3, 
Table 1

Revisions to roles and responsibilities to align with current assignments 
and organizational structure

AppQ-56



Utility Standard: TD-4810S
Publication Date: 09/20/2017; Effective Date: 10/23/2017 Rev: 1

Gas Transmission Integrity Management Program 

PG&E Internal ©2017 Pacific Gas and Electric Company. All rights reserved. Page 57 of 58

REVISION NOTES (continued)

Where? What Changed?
Section 4 Removed generic language and added reference to TIMP training matrix

Section 5
Updated reference for HCA Analysis, removing specific requirements 
contained in referenced standard/procedures

Section 6
Updated language to remove clarifying language regarding change in 
terminology, and added references for plastic transmission pipe

Section 7 Removed obsolete procedure references
Section 7.3 Added clarification on data integration into GTGIS
Section 8 Updated "Note" to clarify application of FAQ-41

Section 8
Removed content regarding specific commitments to the California State 
Lands Commission

Section 8.1

Revised content regarding baseline assessment and reassessment 
frequencies, timeframes to assess manufacturing threats, and in-service 
SCC Failures

Section 8.1
Added Table 3 for risk based prioritization for unstable manufacturing 
threats, consistent with TD-4810S-B001

Section 8.4 Removed redundant language also contained in TD-4810P-11
Section 8.4 Added references to TD-4810P-23 under Strength Testing
Section 8.7 Updated roles and responsibilities listing

Section 10.2
Removed detailed instructions for performance of Low Stress 
Reassessment, now refers to the procedure

Section 11
Added language regarding an upcoming procedure on Confirmatory Direct 
Assessment

Section 12.1 Updated Table 7 to include references to applicable P&M measures

Section 12.2
Removed language indicating continual evaluation process determines 
RCV or ASV placement

Section 13
Updated performance plan section to incorporate new procedure and move 
content

Section 15
Updated management of change section to address that scope changes 
and exception reports are addressed through MoC

Section 17.3 Removed annual VP email, added regular communication types
Section 17.4 Removed time requirements

Section 19
Corrected references to applicable environmental and safety 
standards/guidance documents

Section 20.1 Added details on how exceptions to procedure are handled

Appendix
Deleted all appendices referring to definitions, processes, work flows or 
requirements that are no longer applicable

AppQ-57



AppQ-58



AppQ-59



AppQ-60



AppQ-61



AppQ-62



 

 

PACIFIC GAS AND ELECTRIC COMPANY 

APPENDIX R 

GAS TRANSMISSION PIPELINES REDUCED COVER 

EVALUATION – TD-4813P-01, REV. 1 



AppR-1



AppR-2



AppR-3



AppR-4



AppR-5



AppR-6



AppR-7



AppR-8



AppR-9



AppR-10



AppR-11



AppR-12


	01_GTS-RateCase2015-Report_PGE_20180301-Report-PUBLIC
	02_GTS-RateCase2015-Report_PGE_20180301-AppA-Cover
	03_GTS-RateCase2015-Report_PGE_20180301-AppA-REDACTED
	04_GTS-RateCase2015-Report_PGE_20180301-AppB-Cover
	05_GTS-RateCase2015-Report_PGE_20180301-AppB
	06_GTS-RateCase2015-Report_PGE_20180301-AppC-Cover
	07_GTS-RateCase2015-Report_PGE_20180301-AppC
	08_GTS-RateCase2015-Report_PGE_20180301-AppD-Cover
	09_GTS-RateCase2015-Report_PGE_20180301-AppD
	10_GTS-RateCase2015-Report_PGE_20180301-AppE-Cover
	11_GTS-RateCase2015-Report_PGE_20180301-AppE
	12_GTS-RateCase2015-Report_PGE_20180301-AppF-Cover
	13_GTS-RateCase2015-Report_PGE_20180301-AppF
	14_GTS-RateCase2015-Report_PGE_20180301-AppG-Cover
	15_GTS-RateCase2015-Report_PGE_20180301-AppG
	16_GTS-RateCase2015-Report_PGE_20180301-AppH-Cover
	17_GTS-RateCase2015-Report_PGE_20180301-AppH
	18_GTS-RateCase2015-Report_PGE_20180301-AppI-Cover
	19_GTS-RateCase2015-Report_PGE_20180301-AppI
	20_GTS-RateCase2015-Report_PGE_20180301-AppJ-Cover
	21_GTS-RateCase2015-Report_PGE_20180301-AppJ
	TD-4810P-28
	Summary
	Target Audience
	Safety
	Before You Start
	Procedure Steps
	1	Identification

	This section describes phase 1 of the process, as shown in the process flowchart in Appendix A, "Geohazard Mitigation Program Process Flowchart."
	1.1	Gas transmission and distribution (T&D) operations personnel or geotechnical subject matter experts (SMEs) identify geohazards that could affect gas transmission pipelines through direct ground assessment of the pipeline corridor, evaluation of data gathered electronically via remote sensing and digital photographs, or review of patrol records.
	1.2	IF a potential geohazard is identified,
	1.3	Transmission IM personnel review reports of potential geohazards submitted per Step 1.2.
	1.4	IF qualified gas operations personnel identify an abnormal operating condition (AOC) that potentially affects the integrity of the pipeline,
	1.5	All locations that are reported through CAP or remote sensing, or otherwise identified by gas operations personnel, are tracked and managed by transmission IM personnel in a geohazard database repository.
	2	Condition Evaluation

	This section describes phase 2 of the overall process, as shown in the process flowchart in Appendix A, "Geohazard Mitigation Program Process Flowchart."
	2.1	IM schedules in-field evaluation to be performed by a geotechnical SME.
	2.2	IM personnel review the data described in Section 1, 'Identification," results of past and present assessments, the current risk to the affected pipeline, and newly-identified risks from field reconnaissance.

	Geohazard characterizations are based upon review of available data – including published geologic maps, remote sensing imagery, and unpublished reports – and professional judgement of the slope failure mechanism(s) and estimated activity as observed in the field. Accelerated ground failure may result from earthquakes, precipitation of unusual duration or intensity, or slope or drainage modification by third parties.
	2.3	Geotechnical personnel use Table 1 on Page 4 as a guide to assign a risk index level to identified threats.
	3	Corrective Measures

	This section describes phase 3 of the overall process, as shown in the process flowcharts in Appendix A, "Geohazard Mitigation Program Process Chart."
	3.1	Upon completion of a site investigation, geotechnical experts produce a site geohazard report containing recommended actions and deliver the report to GeoHazard@pge.com.
	3.2	If the action plan requires a site mitigation project, geosciences, pipeline services, and TIMP personnel create a mitigation project plan (see Step 3.5 on Page 6).
	3.3	TIMP personnel prioritize mitigation projects using a risk-based approach.
	3.4	Pipeline services personnel identify projects as capital or expense based on priority and contents of site geohazard report.

	Follow-up actions must be consistent with Code of Federal Regulations (CFR) Title 49, Transportation, Part 192—Transportation of Natural and Other Gas by Pipeline: Minimum Federal Safety Standards, [Subpart A – General,] Section (§) 192.935, "What additional preventive and mitigative measures must an operator take?," (b)2, “Outside force damage,” and American Society of Mechanical Engineers (ASME) Code B31.8S, “Managing System Integrity of Gas Pipelines.”
	3.5	Findings from site investigations may trigger an update of GRI index values, resulting in changes to monitoring or mitigative actions. Includes, but not limited to:
	4	Monitoring Plan
	4.1	IM and pipeline services personnel identify and prioritize all locations that can be managed through a monitoring schedule.

	5	Communication Plan
	5.1	Gas operations personnel document the data collected and any potential mitigation or monitoring details, and provide a description to the following personnel for review:
	5.2	Use geohazard reports for outgoing communications with all groups.
	5.3	TIMP personnel will communicate special patrol requests to pipeline patrol personnel using data exchange process outlined in Attachment 1, “Data Exchange between Pipeline Patrol Program and Transmission Integrity Management Program."

	6	Records
	6.1	Retain records per the Record Retention Schedule.
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