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PIPELINE SAFETY AND INTEGRITY MANAGEMENT: 
FOCUSING ON SEVEN KEY ASSET DATA AREAS 

1 Executive Summary 

1.1 Pipeline Safety: The Nexus of Pipeline Integrity and Asset Management  

Nationally, several catastrophic events prompted lawmakers and industry leaders to develop 
a new approach to pipeline safety. It is clear that there is a direct link between public safety 
and the condition of gas-carrying assets. The American Society of Mechanical Engineers 
developed a relatively recent standard, ASME B31.8S - Managing System Integrity of Gas 
Pipelines; the introduction states:  

“Managing the integrity of a gas pipeline system is the primary goal of every pipeline system 
operator. Operators want to continue providing safe and reliable delivery of natural gas to 
their customers without adverse effects on employees, the public, customers, or the 
environment. Incident-free operation has been and continues to be the gas pipeline 
industry’s goal.”1 

1.2 No Longer Just a “Check the Box” Compliance Inspection Approach 

Pipeline operator procedures, operation and maintenance plans, incident information, and 
other pipeline operator documents specify and require the collection of data that are suitable 
for integrity/risk assessment. Integration of the data elements is essential to obtain complete 
and accurate information needed for an integrity management program.”2 

The Pipeline and Hazardous Material Safety Administration (PHMSA) has moved to requiring 
operators to collect, maintain, analyze, and act upon data about their gas-carrying assets. The 
pipeline events referred above have caused the questions to be asked of operators: 

— What do you know about your system? 

— When did you learn what you know about your system? 

— What actions have you taken regarding what you know about your system? 

— What should you have known about your system?  

To adequately answer the questions and accomplish the requirements, operators need a 
robust, functional asset data management system, hence, the nexus of pipeline integrity and 
asset management. 

 
1 ASME B31.8S-2004 -Managing System Integrity of Gas Pipelines 
2 ASME B31.8S-2004 -Managing System Integrity of Gas Pipelines Sec 4.1 General 
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Pipeline Integrity Management has the following objectives:  

— Safety - ensuring the safety of persons near pipeline facilities.  

— Line Availability - maintaining and extending the economic value of the asset throughput. 

Line availability refers to the primary purpose for the initial installation of the pipeline. The 

line is to transport a commodity for the sake of supplying customers and generating 

revenue. Asset management supports continued uninterrupted supply to customers while 

maintaining a revenue stream. 

— Cost – understanding facility condition to focus spending. (Achieving the appropriate 

balance between O&M and Capital expenditures using risk score ranking for prioritization.) 

1.3 Asset Integrity Data Process 

1.3.1 Seven Key Data Focus Areas for Asset Condition-Driven Integrity Management 

— Governance - There’s an old adage: You can’t manage what you don’t name. And then 

there’s its corollary: You can’t manage well what you don’t define explicitly3. Asset data 

requires an owner and rules about creation and maintenance. 

— Definition - Asset data needs to be defined with the appropriate levels of detail necessary 

for maintaining the asset’s condition, safety, and economic value. 

— Acquisition - Collection of asset data needs to be designed and implemented ensure data 

quality and provide records that are complete, accurate, traceable, and verifiable, as now 

required by PHMSA. 

— Accretion - PHMSA expects operators to develop and implement plans to close data gaps 

for the in-service assets in the course of normal operations. 

— Integration - Asset data records are comprised of information obtained throughout the 

asset lifecycle. This information frequently exists in multiple formats and systems. 

Subsequent analysis requires integration of data sources. 

— Availability and Analysis - Integrated asset data needs to be available to decision-makers 

to maintain the asset’s condition, safety, and economic value. 

— Conversion to Meaningful Action - The most important step in the process is performing 

the “alchemy” that converts data to meaningful action to maintain and improve asset 

condition and reduce the risk profile.  

 
3 From The Data Governance Institute 
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2 Introduction 

2.1 Pipeline Integrity Management and Assets 

Natural gas operators have operated under 49 CFR Part 192 – Transportation of Natural Gas 
since its enactment in 1970. After the introduction of Part 192, states enacted pipeline safety 
regulations that augment the federal code. 

From 1970 to the early 2000’s, compliance with pipeline 
safety rules primarily revolved around “check the box” 
periodic inspections with little emphasis on overall asset 
condition4. A series of catastrophic pipeline events, beginning 
with Edison, New Jersey in 1994, followed by Bellingham, 
Washington in 1999 and, finally, Carlsbad, New Mexico in 
2000 caused Congress to pass the Pipeline Safety 
Improvement Act of 2002. That would require gas pipeline 
operators to evaluate transmission pipeline asset condition 
and take proactive mitigative actions. That set of rules became 
effective in 2004. The federal transmission rules were 
followed by distribution integrity management rules in 2009. 
These rules have created a new and significant set of 
challenges for gas operators. The “check the box” inspections 
are still required, but now operators must identify, collect, and 
analyze data that, previously, was not typically collected. 
More importantly, the operators are required to implement 
preventive, mitigative, and accelerated actions based on the 
information derived from the data analysis. All of these 
requirements translate to an increased need for asset data 
management. 

2.2 Pipeline Safety: The Nexus of Pipeline Integrity and Asset 
Management 

With increased focus on the relationship of asset condition and pipeline safety, operators 
need a robust asset data management system to support effective Integrity Management 
Plans (IMP). Implementation of a process that enables the data definition, acquisition, 

 
4 192.613 Continuing Surveillance had, and has the intent of data integration and asset condition assessment but has not 
been widely understood or enforced. ANSI Z380.1 Guideline provides detail. 

 

Asset Data and the 
Asset Life Cycle 

 

Each Phase of the 
Asset Life Cycle 
Provides Useful Data 
for Integrity and Asset 
Management 
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accretion, and integration needed for asset condition analysis fulfills the intent of Integrity 
Management rules. 

 

To move closer to the 
intent of the Integrity 
Management rules, 
the National 
Transportation Safety 
Board (NTSB) has 
been encouraging the 
Pipeline and 
Hazardous Materials 
Safety Administration 
(PHMSA) to require 
operators to adopt 
and implement a 
Pipeline Safety 
Management System 
(PSMS). Some 
operators have begun using the guidelines developed by the American Petroleum Institute 
(API) recommended practice consensus standard, API RP 1173 – Pipeline Safety Management 
Systems for that purpose. This recommended practice, consensus standard guides operators 
in the creation of a safety culture through management commitment and involvement in the 
functioning of the asset/integrity management processes and the preventive and mitigative 
actions that reduce risks to the public in the vicinity of gas pipelines. A PSMS becomes a 
natural adjunct to effective asset and integrity management. It further provides a framework 
for an operator’s internal audit function to identify the relevant aspects of the asset/integrity 
processes and assess actions taken to reduce risk. Together, these actions present a 
compelling story for the public, regulators, and excess liability insurers. 

The following sections discuss the elements of a Pipeline Integrity Data Process and include 
commentary on the key data focus areas for pipeline safety and integrity management. 
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3 Policies and Objectives 

Successful creation and implementation of an asset-driven Integrity Management Plan is 
dependent on a well-defined, effectively communicated, and compulsory set of policies and 
objectives. Organizational leadership is the “point of the spear” for establishing guidelines 
for, and oversight of, the policies and objectives that become the operational parameters. 

These parameters manifest in the company’s published standards and procedures. A 
representative list of typical policy documents follows. 

3.1 Data Governance 

There’s an old adage: You can’t manage what you don’t name. And then there’s its corollary: 
You can’t manage well what you don’t define explicitly5. 

Managing assets and their condition requires the management of asset data. Organizations 
that effectively manage asset data have either begun with a data governance policy or have 
subsequently learned that such a policy is needed and implemented data governance as 
continual improvement. 

A definition of governance that has been helpful for organizations is used by the Institute on 
Governance:  

“Governance determines who has power, who makes decisions, how other players make their 

voice heard and how account is rendered6.” 

Developing a data governance policy typically includes specifying an asset data owner and 
establishing a stakeholder group that represents suppliers, processors, and end users of 
asset data. The data governance group sets minimum levels of asset data to be collected, 
data quality management rules, and audit processes for ensuring data completeness and 
quality.  

3.2 Standards 

In the context of this document, standards refer to all internally published documents that 
specify the organization’s requirements for the full life cycle of its assets. Standards are based 
on the policies and objectives of the organization and guide operations to ensure that the 
policies and objectives are met. Mandatory codes, as well as consensus standards, are often 

 
5 From The Data Governance Institute 
6 From The Institute On Governance 
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referenced or incorporated by reference (IBR) within the standards. Following are examples 
of important standards categories and their relationship to asset and integrity management. 

3.2.1 Design 

Asset design is second only to determining the need in the asset lifecycle. Design brings to 
bear the standards and all that they represent as discussed, above. The design specifies the 
materials, methods of construction, testing, and commissioning with consideration for how 
the asset(s) will be operated, inspected, and maintained. The design is crucial in establishing 
Maximum Allowable Operating Pressure (MAOP) for new systems. PHMSA requires that 
documents that establish MAOP are complete, accurate, traceable, and verifiable. Later 
discussion on materials procurement and Pipeline Component Traceability are directly linked 
to these records. 

Geospatial aspects of the design are also considered for the risk component of in-service 
integrity management, e.g., class location, soil conditions, population density, etc. as factors 
that affect threat-driven likelihood and consequence used in risk assignment. 

3.2.1.1 Compatible Units 

Organizations with mature asset data design and those that have implemented work and 
asset management systems utilize Compatible or Construction Units (CU) for the 
management of the work lifecycle associated with the asset lifecycle. CU’s reduce design time 
and improve data quality in the Design, Plan, Schedule & Assign, Execute, and Complete & 
Close phases of the cycle by using pre-defined data sets that aren’t subject to transposition or 
omission errors. 

Figure 1 Work Life Cycle 
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3.2.2 Materials 

Establishment of an approved products list supports most of the asset data discussed in this 
section. An approved products process enables accurate data collection through pre-
populated pick-lists for procurement and as-built reporting. The process is foundational for 
Pipeline Component Traceability (PCT). PCT is a requirement for gas transmission with 
PHMSA having made the requirement more stringent with the Mega Rule7. Many LDC’s are 
implementing PCT for distribution systems to meet the Knowledge element (192.1007 (a)) of 
the code and to facilitate deeper levels of sub-segmentation of the distribution system for 
risk profiling. 

3.2.3 Procurement 

Supply chain plays a key role in asset integrity management. For reasons mentioned above, 
purchase of standard materials with reliable Material/Mill Test Reports (MTR) provides an 
important part of the asset record; helps maintain a manageable number of CU’s, and 
supports PCT. 

3.2.4 Construction 

Construction standards are the assembly instructions for the project design documents 
developed by engineering. Although construction standards don’t typically change often, a 
Management of Change (MOC) and change history log process is necessary for tracking 
installation differences over time. Future failure analyses need to consider the installation or 
assembly standard in effect at the time of installation to enable future accurate root cause 
analyses. 

3.2.5 As-Built 

The as-built is frequently seen as a bottleneck in the asset data process and for a good 
reason. It is here where symptoms of incomplete asset data definition present themselves as 
well as inadequacies in the specification of data elements to be captured. Historically, 
methodologies for assuring data quality during field collection has relied on paper 
documentation and suffer the legibility and accuracy issues that are part and parcel of that 
approach. Many of these issues have been discussed above, and the as-built process can be 
improved and streamlined by data definition, CU reporting, GPS location, and electronic field 

 
7 See 49 CFR 192.624   Maximum allowable operating pressure reconfirmation: Onshore steel transmission pipelines. 
Paragraph (c)(1)(iii) specifies the steps an operator is required to take when material records are not complete, accurate, 
traceable, and verifiable. 
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data capture, close to where the work is performed. 

Gas LDC’s have been slow to adopt electronic data capture in spite of a strong desire to move 
in that direction. Numerous systems are available on the market but are usually discipline-
specific, e.g., cathodic protection or leak survey. While many of these systems are effective in 
managing the work being performed, the inspection data obtained are not associated with 
the asset records from which they were gathered. Some systems are proprietary and lack the 
flexibility to meet the data demands posed by the shift to asset condition-driven integrity 
management. 

3.2.6 As-Built documentation and Systems of Record 

Because the as-built process is the point at which standards and data definition meets 
construction and asset/asset record creation, it is a process worthy of particular attention. It 
can easily be argued that the as-built process begins in the design phase with field as-built 
documentation providing the verification and validation of adherence to the design as well as 
capture of necessary field alterations and installation specifics. The process should not end at 
field documentation but should include the data path to system(s) of record for the complete 
asset record8. 

3.2.7 Geospatially-Related Asset Data 

Complete gas asset records not only include the physical asset and its attributes but require 
geospatially associated information, as well. Location coordinates, whether GPS, XYZ, 
stationing, sight triangulation, metes, and bounds, or swing-ties, each asset record needs to 
specify the location of the asset. Other, broader geospatial information is required like state, 
county, city, tax district, class location, High or Moderate Consequence Area (HCA or MCA), 
to name a few. Accommodation should be made for describing areas that encompass groups 
of assets, e.g., soil resistivity areas, construction inspection zones (spreads or blocks).  

Although this discussion topic relates to the initial or modified asset record, the geospatial 
accommodation will be important throughout the asset lifecycle. Some gas asset condition 
data, which will be collected during the asset life cycle, is linear in nature, covering groups of 
assets, and is not easily stored as data against individual assets. Cathodic protection survey 
results from Close Interval Surveying (CIS), DC and AC Voltage Gradient Surveying (DCVG and 
ACVG) and In-Line Inspection (ILI) create data sets that can range from hundreds to tens of 
thousands of lineal feet. Geospatial information is most frequently managed in a Geographic 

 
8 See Appendix B - Data Elements for Prescriptive Pipeline Integrity Program for complete asset data types. 
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Information System (GIS) and directly associated with asset records managed in a separate, 
but integrated, system. The complete asset record, therefore, becomes a composite of the 
base asset data and the geospatially related information. 

Considering the importance of the geospatial component of asset data to Pipeline Integrity 
Management, standards for the creation and maintenance of these data sets becomes 
necessary. This is frequently addressed in Data Governance policies. 

3.2.8 Pipeline Component Traceability 

As discussed in Materials and Procurement, above, records that are complete, accurate, 
traceable, and verifiable are now not only associated with MAOP verification but part of the 
larger Pipeline Component Traceability component of integrity management. The as-built 
process is the convergence of material specification, design, procurement, construction and 
asset record creation. As such, it is the logical place to address PCT. Construction practices 
determine the final placement of designed assets and become the intersection of the 
geospatial location of 
the installed asset 
and its material 
specification and 
MTR. That 
combination of data 
elements, when 
entered into their 
respective systems 
of record, closes the 
traceability loop. 

3.2.9 Integrity 
Management Plans 

Integrity 
Management Plans 
and their 
requirements have 
been a major theme throughout the above discussion because nationally publicized 
catastrophic gas events have created a new direction for pipeline safety. Asset condition-
based integrity management is today’s pipeline safety watchword. As stated earlier, a robust 
asset management system supports an effective integrity management plan. 

 

 

Figure 2 The Data Value Conversion 
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The following section is a discussion of data and its relation to asset and integrity 
management. However, when considering an effective IMP, the role of data needs to be put 
into perspective. 

Data, in and of themselves, do not create value. An “alchemy,” of sorts, is needed to change 
data to a form that creates value. Figure 2 The Data Value Conversion illustrates the 
transformation process. 
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4 Data 

4.1 Data Definition 

The initial step in asset data management is defining the data needed. Gas asset data falls 
into several categories necessary for managing the asset life cycle and, therefore, the 
associated system integrity. Figure 3 Asset Data Categorization illustrates several examples of 
asset data categories used in gas asset management. 

 

Figure 3 Asset Data Categorization 

4.1.1 Asset Data Model 

Data definition typically begins with the selection and development of a data model. Many 
LDC’s adopt the data model used within their chosen GIS. The popular GIS suppliers have 
developed data models that are relatively unique to their software, but the models often 
parallel the Pipeline Open Data Standard (PODS) model. PODS is a consortium of pipeline 
operators who have developed a consensus data model for transmission pipeline asset 
management. Although PODS does not include all asset classes needed for distribution, it 
provides a framework that can be hybridized and that, essentially, is what GIS developers 
have done with their models. 

4.1.1.1 Asset Classes 

Gas utilities have the first phase of this process completed by required reporting under the 
Federal Energy Regulatory Commission’s (FERC) Uniform System of Accounts. The FERC 
system requires broad categorization of assets for plant reporting, but these categories lack 
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the granularity needed for asset-driven integrity management. Adoption of a GIS model or 
incorporating PODS for a hybridized model begins to provide an adequate level of detail for 
asset classes. 

4.1.1.2 Levels of Attribution 

Asset detail is needed beyond asset classes. ANSI Z380.1 Gas Piping Technology Committee 
Guide Material for DIMP Section 3.3 (a) states “Pipe specifications and component 
information, including diameter, grade or yield strength, and wall thickness for steel pipe; 
manufacturer and Standard Dimension Ratio (SDR) for plastic pipe; size, location, and type of 
valves and pressure regulators.” This level of attributes should be considered a minimum. 
Appendix A—Data Elements for Prescriptive Pipeline Integrity Program is from a table in 
ASME B31.8S - 2004 and illustrates the number of attributes an operator should consider for 
the operation of the integrity management plans. Once again, the list should be considered a 
minimum. 

4.2 Data Acquisition 

Data for asset management, once defined, needs to be effectively collected, preferably as 
close, in time and space, to the asset installation as possible. Effective data acquisition needs 
to enable data defect prevention to eliminate or minimize the need for data defect detection. 

4.2.1 New asset record creation 

A well-designed and executed as-built process, based on defined data, will provide the 
detailed data quality needed for asset integrity management. 

4.2.2 Modification of in-service asset records 

The as-built process does not only apply to the creation of a new asset and corresponding 
record, but all work performed as part of the asset lifecycle. Data against the assets should 
include inspection and work history, asset condition, modifications to the base asset, and, 
finally, retire/abandon/salvage, etc. 

4.2.3 Field data collection methodology 

Electronic, GPS-enabled data capture, close to the asset installation or modification, using 
data validation at the point of entry will reduce or eliminate transposition errors and reduce 
end-to-end data cycle time. 

4.2.4 Relation to Pipeline Component Traceability 

To allow integrity management analysis of pipeline components by pedigree and, more 
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importantly, being in a position to initiate meaningful action, requires accurate asset data at 
the point of installation coupled with accurate locational information. Paper-based reporting 
with its inherent data quality issues decreases the likelihood of complete, accurate, 
traceable, and verifiable asset records. Implementing an electronic field data capture system 
will result in increased data quality. 

4.2.5 Capturing and utilizing asset condition data 

Data quality is not only important to establishing and maintaining base asset data. 
Conversion of data to meaningful action frequently occurs as a result of asset condition 
inspections. Inspection results expect that the asset is performing as expected and no further 
action is needed. Anomalous results should initiate additional analysis or maintenance of the 
asset. Both of these follow-on actions drive additional cost and should be based on accurate 
inspection information. Just as important is a system designed to alert integrity and 
maintenance managers of the existence of the anomalous conditions, especially if they are 
proximate to other known threats. 

4.3 Data Accretion 

For Pipeline Integrity Management compliance, what is needed is a methodology that 
consolidates existing asset record data (49 CFR -192.1007 (a) (1) and (2))9 to enable the 
identification of potential data gaps (49 CFR -192.1007 (a) (3))10. Compliance with these 
sections is highly dependent on a documented plan to close data gaps from reasonably 
available information. 

4.3.1 Identifying data gaps 

For gas distribution systems, with their inherent complexities, this may seem daunting. 
However, during the Notice of Proposed Rulemaking process for Distribution Integrity 
Management Programs, PHMSA clarified this issue. A section of the amendment states: 

 “The NPRM proposed (§ 192.1007(a)) that an operator must demonstrate an understanding 
of the gas distribution system. NAPSR [National Association of Pipeline Safety 
Representatives] suggested that the proposed rule should require operators to assemble 
information about their systems that is “reasonably available.” NAPSR maintained that it is 
unreasonable to suggest operators should develop the best understanding possible. NAPSR 

 
9 Section titled “What are the required elements of an integrity management plan?” specifically the sub-paragraphs outlining 
knowledge of your system. 
10 Section titled “What are the required elements of an integrity management plan?” specifically the sub-paragraph outlining 
identification of additional information needed. 



Pipeline Safety and Integrity Management 
By Michael Nushart, Principal Consultant, May 2021 

© Black & Veatch Management Consulting, LLC 2021. All Rights Reserved. The Black & Veatch name and logo are 
registered trademarks of Black & Veatch Holding Company. 

Black & Veatch Management 
Consulting 

15 May 2021 

 

 

 

 

 
 

 

 
 

 
 

further maintained that the proposed language fails to list useful sources of information and 
implies an unbounded need for knowledge. NAPSR would revise the language to more 
completely identify the sources of information to be used and would limit the requirement to 
identify system characteristics and environmental factors (proposed subparagraph (a) (1)) to 
those “reasonably” necessary to assess threats and risks. 

PHMSA response: PHMSA understands NAPSR’s concern. PHMSA does not intend that 
operators expend excessive effort, review every record available in their archives, or explore 
every nuance about their pipelines. At the same time, PHMSA expects that operators will 
devote sufficient effort to develop as thorough an understanding of their pipelines as they 
can while using reasonable effort. PHMSA has revised the final rule to require that operators 
develop an understanding of their pipeline systems “from reasonably available information.” 
PHMSA considers that this strikes the appropriate balance. Because of this change, PHMSA 
does not consider it necessary to modify subparagraph (a) (1) to limit information to assess 
threats and risk to “reasonably” necessary information.” 

4.3.2 Developing methodologies to close gaps 

Utilizing a defined asset data model and comparing it to an operator’s existing data will 
identify the data gaps which can be prioritized and associated with other data sources and 
work types that will begin gap closure. 

Operators who have successfully developed gap closure plans utilize diverse sources for 
obtaining missing information. 

— Internal Subject Matter Experts are a recognized source of information about past projects 

and practices. 

— Surveyor’s field books can provide missing locational information. 

— Date-matching purchase requisitions to construction projects can provide missing material 

data. 

4.4 Data Integration 

Appendix B—Data Integration is taken from a PHMSA FAQ document and outlines the 
expectations and data source types that operators need to consider for managing the 
integrity of the gas system. Although this FAQ 81 refers to TIMP, it references ASME B31.8S - 
2004 which can and should, serve a guide to integrity management, in general. The added 
complexities of gas distribution systems make data integration as important for DIMP as for 
TIMP. The general data categories that make up a complete asset record, i.e., base asset, 
construction-related, geospatial, condition, and work history, frequently reside in different 
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platforms. 

For some operators, data integration has been the realm of IT-operated, large-scale systems 
with data interfaces designed and built during the initiation of the system and subsequent 
requirements left to the operating areas. Technology and methodologies are available today 
that enable data integration while having little to no functional impact on the larger host 
systems and providing integrated repositories for newly defined data elements. These 
methodologies provide a schema for drawing the component data sets together for analysis 
that is necessary for the management of the asset and its integrity. 

Much of this document’s focus is on Pipeline Integrity Management. However, it should be 
noted that the intent of 49 CFR Part 192.613 – Continuing Surveillance has always been the 
integration of data sources to improve system safety. 

4.4.1 Drawing upon other internal data sources 

In addition to the asset record components, above, integration of additional systems is 
beneficial to the management of assets. 

— Purchase requisitions 

— Material Test Reports (MTR’s) 

— Construction inspection reporting 

— Failure analysis reporting 

— Leak history 

— Corrosion control historical trends 

— Patrol reports 

— Remote monitoring (SCADA, CP, Drone, Satellite) 

— Results of routine compliance inspections 

4.5 Data Availability and Data Value Conversion 

Realization of the value of the various systems discussed above occurs when the combined 
data is available to decision-makers in combination with a systematic approach to issue 
preventive, mitigative, repair, or replace work requests. 

4.5.1 Systems Readily Available to Decision-Makers 

Business Intelligence, dashboards, data warehouses, ad-hoc data extraction and reporting are 
methods used for effective use of data, and all useful versions have one thing in common: 
availability. 
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Needless to say, that training and skill acquisition is required for decision-makers to make full 
and best use of these tools. 

4.6 Converting Data to Meaningful Action 

Figure 2 The Data Value Conversion, under the topic of Integrity Management Plans, 
illustrates the process that compiles the data sources and types, discussed above, and 
assemble them into coherent, actionable information, for example: 

— Actions to reduce risk profile and improve public safety 

— Actions to increase economic life of assets 

— Actions to decrease O&M expenditures 

4.7 Using Information for Continual Improvement 

The understanding gained from the integration and conversion process becomes the 
springboard to continual improvement. Applying lessons learned from adequately managed 
data synthesizes new learning and increased benefit.  
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5 Conclusion 

Achieving pipeline safety and asset performance improvements requires attention to many 
moving parts. Although this may initially appear daunting, reviewing, assessing, and 
prioritizing performance in each of the seven key data focus areas will reduce the effort into 
manageable segments. 

Gas operators, typically, face unique challenges in data diligence making “one size fits all’ 
approach ineffective. Solutions need to be tailored to an operator’s challenges with emphasis 
on dependencies within the key data focus areas. Improvements to one focus area can 
provide a cascading set of benefits to others. 

5.1 Key Takeaways to Consider: 

Leadership communication of asset-related pipeline safety and asset performance goals and 
objectives, along with data governance expectations, set the stage for improvements. 

Definition of data content, volume, and quality is foundational to asset-driven pipeline safety 
improvements. This step also identifies data gaps that can be closed during routine work 
functions. 

Acquisition and accretion of asset data supported by field data capture, close to where the 
work is performed, ensures complete, accurate, traceable, and verifiable asset records and 
enables data defect prevention and minimizes data defect detection efforts. 

Integration of data has historically been the realm of large-scale IT systems; however, today’s 
technology and methodologies enable a “light footprint” integration approach to disparate 
systems. Providing a schema for drawing the component data sets together for analysis is 
necessary for the management of the asset and its integrity. 

Availability and analysis - Realization of the value of the various systems discussed above 
occurs when the combined data is available to decision-makers. 

Business Intelligence, dashboards, data warehouses, ad-hoc data extraction and reporting are 
methods used for effective use of data, and all have the same thing in common: availability. 

Meaningful action and continual improvement – Anomalous results, at any point in the asset 
lifecycle, should initiate additional analysis or maintenance of the asset. Both of these follow-
on actions drive additional cost and should be based on accurate, reliable information.  

The understanding gained from the integration and conversion process becomes the 
springboard to continual improvement. Applying lessons learned from adequately managed 
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data synthesizes new learning and increased benefit.  

Black & Veatch offers a formidable combination of improvement methodologies combined 
with real industry knowledge and experience in gas transmission and distribution pipeline 
safety and operations. Additionally, Black & Veatch couples in-depth knowledge of asset 
management and pipeline integrity management to provide cost-effective operations and 
compliance solutions. 

Black & Veatch stands ready to conduct an assessment of Integrity Data Processes with your 
organization’s Subject Matter Experts and develop an improvement initiatives roadmap.  

Black & Veatch also has extensive capabilities to assist in the implementation of the 
improvement initiatives.
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Appendix A—Data Elements for Prescriptive Pipeline Integrity Program 
 Table 1 Data Elements for Prescriptive Pipeline Integrity Program 

 

 

  

ASME B31.8S-2004 

Data Elements for Prescriptive Pipeline Integrity Program 

  DATA 

Attribute Data Pipe wall thickness  
Diameter  
Seam type and joint factor  
Manufacturer  
Manufacturing date  
Material properties  
Equipment properties 

Construction Year of Installation  
Bending method  
Joining method, process and inspection results  
Depth of cover  
Crossings/casings 

 Asset Location (Lat/Long, GPS, Swing-tie, etc.)  
Pressure test  
Field coating methods  
Soil, backfill  
 Inspection reports  
Cathodic protection installed  
Coating type 

Operational  Gas quality  
Flow rate  
Normal maximum and minimum operating pressures  
Leak/failure history  
Coating condition  
CP (cathodic protection) system performance  
Pipe wall temperature  
Pipe inspection reports  
OD/ID corrosion monitoring  
Pressure fluctuations  
 Regulator/relief performance  
Encroachments  
Repairs  
Vandalism  
External forces 

Inspection Pressure tests 

 In-line inspections 

 Geometry tool inspections 

 Bell hole inspections 

 CP inspections (CIS) 

 Coating condition inspections (DCVG) 

 Audits and reviews 

Base Asset Data - Attributes 
Values that are unique to this asset 
type regardless of asset application. 

Construction-Related  
Asset Attributes 
Values that are related to 
construction methods specific to 
the application of the asset(s) 

Construction-Related Asset 
Attributes - Multiple Assets 
Values that are related to 
construction methods 
applicable to groups of 
assets with a defined start 
and end point 

Operational/Asset Condition Data  
Data collected from in-service 
assets relating to asset condition 
and/or affecting asset condition 

Inspection-Driven Asset  
Condition Data  
Data collected through routine 
and/or special inspection activities. 
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Appendix B—Data Integration 

From PHMSA Gas Integrity Management FAQ’s 

Data Integration 

FAQ-81. What kinds of information must be integrated in performing a continual evaluation 
of pipeline integrity? [05/17/2004] 

An operator must consider all information relevant to determining risk associated with 
pipeline operation in HCAs. This means information regarding the likelihood that a pipeline 
leak or failure will occur, as well as information regarding the consequences to an HCA. At a 
minimum, an operator must gather and evaluate the set of data specified in appendix A to 
ASME/ANSI B31.8S. A list of some of the more important information that should be 
considered in an integrated manner is provided below.  

— Results of previous integrity assessments 

— Information related to determining the potential for, and preventing, damage due to 

excavation, including damage prevention activities, and development or planned 

development along the pipeline 

— Corrosion control information (e.g., Years with adequate Cathodic protection, years with 

questionable Cathodic protection, close interval survey results) 

— Information about the pipe design and construction (e.g., seam type, coating type, and 

condition, wall thickness) 

— Operating parameters (e.g., maximum allowable operating pressure, pressure cycle history) 

— Leak and incident history 

— Information about the potential consequences of a failure in a high consequence area 

— An operator should consider the same set of data on a periodic basis and analyze changes 

and trends that would indicate the need for additional integrity evaluations. 
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