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Gas Distribution Operating and Maintenance Procedures and 

Record Keeping Requirements


Executive Summary


Title 49 CFR Part 192 includes in its title “Minimum Federal Standards”.  Every subpart of Title 49 CFR Part 192 includes the words “minimum requirements” in the introductory section.

Title 49 CFR Part 192 contains over 300 areas where compliance activities are to be performed, but fails to specify how the activities are to be performed.  Procedures on how to properly perform each activity must be developed and implemented by each pipeline company and records on how each activity was performed are critical for public and environmental safety.

Procedures and records are critical requirements for compliance with integrity management requirements for all pipelines.  However, some gas distribution companies have inadequate records, because most of their work is performed by unqualified contractors with little or no oversight by qualified gas distribution employees.  Contractors are normally not required to maintain extensive records.  Personnel dedicated to record keeping are critical if adequate records are maintained so that integrity management and compliance oversight can be performed.
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Gas Distribution Operating and Maintenance Procedures and 

Record Keeping Requirements



Introduction

Comprehensive compliance with industry standards, guides, and recommended practices is essential for public, environmental, and worker safety because:
1. Federal regulations found in Title 49 CFR Parts 191 and 192 were written in non-prescriptive, performance language stating minimum pipeline activities to be performed, but not “how-to-perform” stated activities.
1. Industry standards, guides and recommended practices, prepared mainly by the pipeline industry, provided a consensus basis on minimum “how-to-perform many, but not all compliance activities.
1. Federal pipeline safety regulations for gas pipelines included over 300 areas where requirements are generally stated and industry standards and guidelines are needed to provide compliance activities by gas pipeline companies.
1. Unfortunately, pipeline industry groups responsible for “how to comply” activities do not provide adequate compliance standards in all areas, because of consensus practices where a minority vote can prevent approval of needed safety practices.
1. The regulatory approach taken by the U.S. Department of Transportation (DOT) did not happen by chance.   An agreement between the U.S. DOT and the gas pipeline industry was reached during 1970.  The U.S. DOT proposed to the pipeline industry that regulations be limited as follows:
0. Written as performance requirements rather than detailed specifications to the maximum extent possible;
0. Regulations will not contain any recommended practices or cautionary notes; and
0. If there is a need to publish advisory material, the advisory material would be published outside the regulatory requirements.
In return to the U.S. DOT proposal, the gas pipeline industry agreed to publish standards, guides, and recommended practices and perform research to:
0. Prepare and maintain a compliance guide of ASME B31.8 requirements and other industry practices for each section of regulation in Title 49 CFR Parts 191 and 192,
0. Provide up-to-the-date and state-of-the-art compliance recommendations over time, and
0. Provide comprehensive technical support of U.S. DOT regulatory activities.
6. This arrangement between the U.S. DOT and the gas pipeline industry was essential in the early days, because budgets for pipeline regulatory activities were very low and the U.S. DOT had no pipeline subject matter experts on their very limited staff.   The U.S. DOT was totally dependent on the pipeline industry.
7. Although the pipeline safety acts provided for both civil and criminal penalties for noncompliance, few enforcement actions have been taken by regulatory agencies.  There has been little enforcement action until an incident occurs involving injury, substantial property damage, or loss of life.  After an incident was reported, minor enforcement action was sometimes taken, but not consistently.
8. Every year, gas distribution companies experience hundreds of thousands of hazardous leaks.  However, the U.S. DOT only requires reporting of leaks that cause:
0. Death;
0. Personal injury necessitating in-patient hospitalization;
0. Estimated property damage of $50,000, or more; or
0. Unintended estimated gas loss of three million cubic feet or more.
Many of the reported gas leaks result in “close calls” that should be investigated, because if a source of ignition had been present, many more leaks would have resulted in reportable incidents.
9. The source and cause of each gas leak should be investigated as stated in Title 49 CFR 192.617 and corrective action should be taken to prevent a recurrence as also required in Title 49 CFR 192.617.  Hundreds of thousands of gas leaks go uninvestigated without regulatory oversight.
10. Today, budgets for pipeline regulatory enforcement have increased significantly and enforcement actions are increasing, but remain at a low and inadequate level.

The two primary standards for minimum compliance with Title 49 CFR Part 192 are American Gas Association (AGA) GPTC Z380.1 titled, “Guide for Gas Transmission and Distribution Piping Systems” and American Society of Mechanical Engineers (ASME) ANSI B31.8 titled, “Gas Transmission and Distribution Piping Systems”.  Both of these standards are based on a consensus process with voting where the vast majority of participants have to agree nearly unanimous for each area of guidance in the documents.  Therefore, these documents are generally based on minimum past, not leading state-of-the-art practices.

The prefix and foreword of AGA Z380.1 contains the following information.
1. The recommendations in the Guide are based on sound engineering principles developed by a committee balanced in accordance with acceptable committee procedures and must be applied by the use of sound and competent judgment.
1. The pipeline operator is cautioned that the guide material may not be adequate under all conditions encountered, and should not restrict the operator from using other methods of complying with the Regulations.
1. The primary purpose of the GPTC Guide is provide assistance to the operator in complying with the intent of the performance requirements contained in Federal regulations.
1. The function of the GPTC’s Guide material is to provide “how to” supplemental recommendations related to the Federal pipeline safety regulations.

The introduction and intent sections in ASME B31.8 contain the following information.
1. This Code sets forth engineering requirements deemed necessary for the safe design and construction of pressure piping.
1. Safety is the basic consideration.
1. This Code is not a design handbook and it does not eliminate the need for competent engineering judgment.
1. This Code prohibits designs and practices known to be unsafe.
1. This Code is concerned with the safety of the general public.
1. Requirements in this Code are adequate for safety under conditions usually encountered in the gas industry.
1. Requirements for all unusual conditions cannot be specifically provided for, nor are all details of engineering and construction prescribed; therefore, activities involving the design, construction, operation, or maintenance of gas transmission, gathering, or distribution pipelines should be undertaken using supervisory personnel having the experience or knowledge to make adequate provisions for such unusual conditions and specific engineering and construction details.

In Chapter V of ASME B31.8 on operations and maintenance, the following information is provided.
1. Because of the many variables between pipelines, it is not possible to prescribe a single, detailed set of operating and maintenance procedures that will encompass all pipelines and conditions.
1. It is possible, however, for each pipeline operating company to develop operating and maintenance procedures based on the provisions of this Code, its experience, and its knowledge of its facilities and conditions under which pipeline facilities are operated.
1. Operating and maintenance procedures must be adequate from the standpoint of public safety.

Based on the above, pipeline operating companies should not be allowed to “pass the buck” on responsibility for safety to regulatory agencies or industry standards groups.  Pipeline operators cannot rely on “one size fits all” operating and maintenance procedures for all pipelines.  Pipeline operators must create “tailor made” safety programs that include comprehensive procedures for operations and procedures based on the specific conditions and materials in each pipeline facility.   However, such requirements are not addressed in pipeline regulations.

The procedure and record keeping requirements in this subject matter study are based on the following principle to provide public, worker, and environmental safety.  
1. How-to-do-it comprehensive procedures with instructions are required for every compliance activity in Title 49 CFR Part 192.
2. Comprehensive, retrievable, and integrated records are required to document compliance activities and provide essential information and data for continuing surveillance and integrity management.
3. Highly qualified personnel, supervisors, and subject matter experts with the needed education, experience, knowledge, skills, and abilities are required for each compliance activity.


Title 49 CFR Part 192

Minimum operating and maintenance (O&M) related procedures and record keeping requirements in Title 49 CFR Part 192 shall be written and shall include instructions on how to perform and how to record each activity for gas distribution facilities include:
1. Section 192.603 – Each operator shall keep records necessary on how to administer the procedures established under 192.605.  Procedures shall be shall be written and shall include instructions on how to perform and how to record each activity O&M procedures specifically covered under 192.605 require records include:
a. Operating, maintaining, and repairing the pipeline (includes all parts through which gas moves in transportation, including pipe, valves, and other appurtenances attached to pipe, compressor units, regulator stations, delivery stations, and fabricated assemblies);
b. Controlling corrosion;
c. Making construction records, maps, and operating history available to appropriate personnel (maintenance history in records should be included);
d. Gathering data needed (in records) for reporting incidents under Part 191;
e. Starting up and shutting down any part of the pipeline in a manner to ensure operation with pressure limits;
f. Periodically reviewing the work done by personnel to determine the effectiveness, and adequacy of normal (O&M) procedures (and records), and modifying the procedures when deficiencies are found;
g. Responding promptly to a report of a gas odor inside or near a building;
h. Implementing control room management procedures;
i. Instructions enabling O&M personnel to recognize conditions that potentially may be safety-related conditions subject to reporting under 191.23;
j. Continuing surveillance under 192.613(a);
k. Emergency response under 192.615; and
l. Investigation of failures under 192.617.
2. Other sections in Subparts L and M on operations and maintenance requiring comprehensive procedures and records include:
a. Section 192.613(a) on:
(1) How to perform continuing surveillance of O&M records for integrity and safety management;
(2) How to perform inspections of pipeline facilities; and
(3) How to determine from records of inspections and tests, when and where indicated changes in at least the following information and data require appropriate corrective action to be taken:
(a) Class location,
(b) Failures,
(c) Leakage history,
(d) Corrosion, and
(e) Other unusual (abnormal) safety-related O&M conditions.
b. Section 192.613(b) on:
(1) How to determine if each segment of pipeline is in unsatisfactory condition and if an immediate hazard exists,
(2) How to determine if the segment can be conditioned or phased out, 
(3) Initiation of a program to recondition or phase out the segment involved, and
(4) Reduce the maximum allowable operating pressure.
c. Section 192.614 on damage prevention including:
(1) A written plan on how to prevent damage from excavation activities.
(2) Written procedures on how to identify and participate in a qualified one-call system.
(3) Written procedures on how to identify, on a current basis, a list of each person who participates in excavation activities in the area where the operator has buried pipelines.
(4) Written procedures on how to notify the public in the vicinity of the pipeline, as often as needed, to make them aware of the damage prevention program.
(5) Written procedures on how to make actual notification of each person who normally engages in excavation activities in the area in which buried pipelines are located.
(6) The written damage prevention program(s) to be provided to the public and to excavators shall, at least, include the following information:
(a) The existence of the program and its purpose and
(b) How to determine the location of underground pipelines before excavation activities are begun.
(7) A written plan and procedures on how to provide a means of receiving and recording notification of planned excavation activities from one-call centers, the public, or excavators.
(8) Written procedure on how to determine whether the pipeline operator has buried pipelines in the area of planned excavation activities.
(9) Written procedure on each of the methods to identify, locate, and temporarily marking the locations of each buried pipeline in the area of planned excavation activities.
(10) Written procedure on how to notify each person providing a notification of planned excavation activities on:
(a) Whether there are buried pipelines in the area of planned excavation activities and
(b) How to identify the temporary markings to be provided to identify the location(s) of buried pipelines in the area of planned excavation activities.
(11) Written procedure on how to provide and maintain temporary marking of pipeline locations in the area of excavation activity before, as far as practical, the excavation activity begins.
(12) Written procedure on how to determine whether each planned excavation activity could damage the operator’s buried pipelines.
(13) Written procedure on how to inspect excavation activities and the buried pipeline if the operator determines that the proposed excavation activity could damage buried pipelines in the area of planned excavation activities.
(14) Written procedures to verify that the excavation activities did not affect the integrity of the pipeline.
d. Section 192.615 on emergency response activities including:
(1) Written procedures on how to minimize the hazard resulting from a gas pipeline emergency;
(2) Procedures on how to receive, identify, and classify notices of events which require immediate response, by the operator; 
(3) Procedures on how to establish and maintain adequate means of communication with appropriate fire, police, and other public officials;
(4) Procedures performing for prompt and effective response to each notice of each type of emergency including:
(a) Gas detected inside or near a building,
(b) Fire located near or directly involving a pipeline facility, and
(c) Explosion occurring near or directly involving a pipeline facility.
(5) Procedures to ensure the availability of personnel, tools, and materials, as needed at the scene of an emergency;
(6) Procedures on actions directed toward protecting people first, then property;
(7) Procedures for emergency shutdown and pressure reduction in any section of the pipeline system necessary to minimize hazards to life or property;
(8) Procedures on how to make safe any actual or potential hazard to life or property;
(9) Procedures on how to coordinate planned responses and actual emergencies with appropriate fire, police, and other public officials;
(10) Procedures on how to begin failure investigations as soon as practical;
(11) Procedures on how to be taken by a controller during an emergency;
(12) Procedures on how to train appropriate operating personnel;
(13) Procedures on how to review employee activities whether the procedures were effectively followed during each emergency; and
(14) Procedures on how to establish and maintain liaison with appropriate fire, police, and other public officials to:
(a) Learn the responsibilities and resources of each government organization to respond to a gas pipeline emergency,
(b) Acquaint the officials with the operator’s ability to respond to a gas pipeline emergency, and
(c) Plan how the operator and officials can engage in mutual assistance to minimize hazards to life or property.
e. Section 192.616 on minimum public awareness requirements include:
(1) Written procedures for development and implementation of written public education programs;
(2) Procedures on how to follow and analyze compliance with API RP 1162;
(3) Procedures on how to assess the unique hazardous attributes and characteristics of the operator’s pipeline and facilities that may affect the excavators and the public;
(4) Procedures on how to educate the public, appropriate government organizations, and persons engaged in excavation related activities on:
(a) Use of a one-call notification system prior to excavations,
(b) Pipeline damage prevention activities,
(c) Possible hazards associated with unintentional release from a gas pipeline facility,
(d) Physical indications or lack of physical indications that such an excavation release may have occurred,
(e) Steps that should be taken for public safety in the event of a gas pipeline release, and
(f) Procedures for reporting such an event.
(5) Procedures for the operator’s program records on documentation and evaluation must be made available for periodic review by appropriate regulatory agencies.
f. Sections 192.619 and 192.621 on minimum written procedures on establishing allowable maximum operating pressures include:
(1) Procedures on how to determine the design pressure of the weakest element in a pipeline segment or other pipeline facility,
(2) Procedures on how to determine pressure test of each element in a pipeline segment,
(3) Procedures on how to determine the maximum safe operating pressure for a pipeline segment or other pipeline facility, and
(4) Procedures on how to determine that adequate overpressure protective devices are installed on each segment and other pipeline facility to prevent the allowable maximum operating pressure from being exceeded.
g. Section 192.623 requires written procedures on how to maintain operating pressures between minimum and maximum limits in low pressure distribution systems.
h. Section 192.631 for remote control room management requires at least the following procedures:
(1) Written procedures on how to manage control rooms.
(2) Written procedures on how to integrate control room operating procedures with operating procedures as required by section 192.605.
(3) Written procedures on how to integrate control room operating procedures with emergency response procedures.
(4) Written procedures for each controller to cover the controller’s roles and responsibilities on each pipeline system during normal operations.
(5) Written procedures for each controller to cover the controller’s roles and responsibilities on each pipeline system during abnormal operations.
(6) Written procedures for each controller to cover the controller’s roles and responsibilities on each pipeline system during emergency operating conditions.
(7) Written training procedures and program for each controller to carry out the roles and responsibilities defined by the operator.
(8) Written procedures on how to identify and implement safety-related alarm operations to support safe pipeline operations.
(9) Written procedures for recording controller shift changes and any hand-over of responsibility, information, and data on operating conditions between controllers.
(10) Written procedures on the roles and responsibilities of each supervisor and others with the authority to direct or supersede the specific actions of a controller.
(11) Written procedures on information, tools, processes, procedures, and instructions necessary for each controller to carry out each role and responsibility the operator has defined to implement sections 1,4,8, 9, 11.1, and 11.3 of API 1165 (incorporated by reference).
(12) Written procedures on how to conduct a point-to-point verification between each SCADA control room display and related field equipment.
(13) Written procedures for an internal communications plan for safe manual operation of the pipeline incase communications of the control room with field equipment is lost.
(14) Written procedures on how to test and verify a communications plan for normal operation of the pipeline in case control room communications with field equipment is lost.
(15) Written procedures for backup SCADA computer systems and annual testing of the backup SCADA computer systems.
(16) Written procedures are required for when a different controller assumes responsibility to operate a pipeline system or part of a pipeline system including the content of information to be exchanged and training on operation of the pipeline facilities to be operated.
(17) Written procedures are required for fatigue mitigation of control room personnel.
(18) Written alarm management plan is required to provide for effective controller response to alarms including:
(a) Written procedures on how to review SCADA safety-related alarm operations to ensure that alarms support safe pipeline operations.
(b) Written procedures on how to ensure that SCADA alarms are accurate.
(c) Written procedures on how to at least once each month to identify:
i. Safety-related alarm points that have been taken off the SCADA scan host,
ii. Alarms that have been inhibited,
iii. False alarms that were generated, and
iv. Modified alarms set for operating and maintenance activities that were not returned to normal set points after operating and maintenance activities were completed.
(d) Written procedures on how to at least annually review the safety-related alarms including set points and other alarm locations and conditions.
(e) Written procedures on how to at least annually review the alarm management to determine the effectiveness of the plan.
(f) Written procedures on how to review the content and volume of alarm activity being directed to and required of each controller to ensure each controller has sufficient time to analyze and react to incoming alarms.
(g) Written procedures on how to address each identified deficiency on alarm management.
(19) Written procedures for a management of change program are required to ensure that changes that could affect control room operations are coordinated with control room personnel to perform each of the following activities:
(a) Written procedures with instructions to establish communications between control room representatives, operator’s management, and operations management, and operations field personnel when planning and implementing physical changes in pipeline equipment or configuration;
(b) Written procedures on how to require field personnel to contact the control room when emergency conditions exist;
(c) Written procedures on how to require field personnel to contact the control room when making field changes that affect control room operations; and
(d) Written procedures on how to seek control room or control room management participation in planning prior to implementation of significant pipeline gas flow rate or configuration changes.
(20) Written procedures are required to ensure that lessons learned from its operating experiences are incorporated, as appropriate, into its control room management procedures and activities by performing each of the following activities:
(a) Review incidents when and where control room activities contributed to the event and
(b) Lessons learned from the control room training program.
(21) Written procedures are required for training each controller to carry out the roles and responsibilities defined by the operator to at least include:
(a) Written procedures for responding to simultaneous abnormal operating conditions.
(b) Written procedures for responding to sequential abnormal operating conditions.
(c) Written procedures on the use of a computerized simulator or non-computerized simulation method to train controllers to recognize abnormal conditions.
(d) Written procedures on responsibilities for communications under the operator’s emergency response procedures.
(e) Written procedures on providing each controller a working knowledge of the pipeline system during normal and abnormal operating conditions.
(f) Written procedures for team training involving control room personnel and field personnel during normal operations.
(g) Written procedures for team training involving control room personnel and field personnel during abnormal operations.
(h) Written procedures for team training involving control room personnel and field personnel during emergency situations.
(22) Written procedures are required for compliance validation including:
(a) Records that demonstrate compliance with control room management requirements and
(b) Documentation to demonstrate that any deviation from any of the control room procedures was necessary for the same operation of a pipeline facility.
i. Section 192.703(a) for minimum compliance with maintenance requirements in Subpart M require written procedures and records to demonstrate compliance with at least each of the applicable requirements in Subpart M including:
(1) Replacement, repair, or removal from service of each segment of pipeline determined to be unsafe (see 192.613);
(2) Prompt repair of all hazardous leaks;
(3) How to define hazardous leaks;
(4) How to define non-hazardous leaks;
(5) Line marking of gas main segments;
(6) Patrolling;
(7) How to address the conditions found during each patrol;
(8) Leakage surveys;
(9) How to investigate each leak indication during a leakage survey;
(10) Pressure testing of reinstated service lines;
(11) Abandonment of facilities;
(12) Deactivation of facilities;
(13) Inspection and testing of pressure limiting and regulator stations;
(14) Measuring and monitoring pressures at pressure limiting and regulator stations;
(15) Capacity of pressure limiting and regulator stations;
(16) Inspection and servicing of valves necessary for safe operation of a distribution system;
(17) Vault inspection and maintenance; and
(18) Prevention of accidental ignition of gas in any structure or area.
j. Section 192.703(b) on replacement, repair, or removal of each segment of pipeline that becomes unsafe requires:
(1) Written procedures on how to determine when any part of a pipeline segment becomes unsafe (see 192.613).
(2) Written procedures on how to determine whether an unsafe part of a pipeline must be replaced, repaired, or removed from service.
(3) Written procedures on how to determine when an unsafe part of a pipeline must be replaced, repaired, or removed from service.
k. Section 192.707 on line markers for gas mains at least requires written procedures on placement of line markers over each buried gas main to identify the location and to reduce the possibility of damage to the gas main and interference in gas distribution operations, if a damage prevention program in accordance with 192.614 is not in effect.
l.  Section 192.721 on distribution pipeline patrolling of gas mains at least requires:
(1) Written procedures on how to determine the frequency of patrolling mains based on:
(a) The severity of conditions which could cause failure or leakage and
(b) The consequent hazards to public safety.
(2) Written procedures on how to identify gas mains where physical movement or external loading could cause failure.
(3) Written procedures on how to identify the limits of business districts.
m. Section 192.723 on distribution pipeline leakage surveys at least requires:
(1) Written procedures on how to determine the type and the scope of the leakage control program by the nature of the operations and the local conditions.
(2) Written procedures on how to determine the limits on business districts for leakage survey purposes.
(3) Written procedures on how to determine the type of the leak detection equipment to be used, how to use the equipment, how leakage measurements are to be recorded, and how leakage measurements are to be analyzed.  
(4) Written procedures on how and where to conduct each leak detection measurement providing an opportunity to find leaks.
(5) Written procedures on how to determine when gas detection measurements require leak investigations and how to determine if a leak may potentially be hazardous during a leak investigation.
n. Section 192.725 on requirements for reinstating or returning service lines to service requires:
(1) Written procedures on pressure testing any part of a service line, including service meters, before reconnecting to the gas main.
(2) Written procedures on when and how to install by-passes to maintain continuous service.
o. Section 192.727 on abandonment or deactivation of facilities requires:
(1) Written procedures on how to abandon each part of a pipeline from all sources of gas.
(2) Written procedures on how to purge service lines to be abandoned.
(3) Written procedures on installing a shut off valve with lock or a mechanical device on the service line or service meter assembly.
(4) Written procedures on how to physically disconnect from the customer’s piping and sealing any open ends of the customer’s piping.
p. Section 192.739 on inspection and testing of pressure limiting and regulation stations requires:
(1) Written procedures on how to inspect and test each pressure limiting station, pressure relief device, and pressure regulating station at least annually.
(2) Written procedures on how to inspect and test equipment associated with each pressure limiting station, pressure relief device, and pressure regulating station at least annually.
(3) Written procedure on how to determine each pressure limiting station, pressure relief device pressure regulating station, and the equipment installed with each station is in good mechanical condition.
(4) Written procedures on how to determine each pressure limiting station, pressure relief device, and pressure regulating station has adequate flow rate capacity.
(5) Written procedures for determining the minimum required “reliability of operation” for each pressure limiting station, pressure relief device, each pressure regulating station, and its equipment.
(6) Written procedures for determining that each pressure limiting station, pressure relief device, and pressure regulating station has adequate “reliability of operation” for the service in which it is employed.
(7) Written procedures for each pressure limiting station, pressure relief device, and pressure regulating station on how to determine and set control or relief pressure at the correct pressure.
(8) Written procedures for each pressure limiting station, pressure relief device, and pressure regulating station to determine that the required equipment was properly installed.
(9) Written procedures for each pressure limiting station, pressure relief device, and pressure regulating station to ensure that each facility is protected from dirt, liquids, or other conditions that might prevent proper operation.
(10) Written procedures for each pressure limiting station, pressure relief device, and pressure regulating station on the selection, installation, servicing, operating, and maintenance requirements for facilities to be installed or otherwise used to keep dirt, liquids, or other conditions from preventing equipment to operate properly.
q. Section 192.741on telemetering or recording gauges to measure and record pressure at pressure limiting stations and pressure regulating stations requires:
(1) Written procedures on where and how to measure and record pressures in each gas distribution system.
(2) Written procedures on monitoring recorded and/or telemetered pressure data to detect abnormally high or low pressures within each gas distribution system.
(3) Written procedures on responding to and correcting abnormally high or low operating pressures within each gas distribution system.
(4) Written procedures on inspection and testing of the pressure regulating and pressure limiting equipment to identify and correct unsatisfactory operating conditions.
r. Section 192.743 on capacity of relief devices at pressure limiting and regulating stations requires:
(1) Written procedures for each pressure limiting and regulating station to determine there is enough capacity to protect the facilities to which each is connected.
(2) Written procedures for each pressure limiting and regulating station to conduct tests on each device at least annually.
(3) Written procedures for each pressure limiting and regulating station to determine if each relief device has adequate capacity or if a new or additional device must be installed to provide required capacity.
s. Section 192.747 on distribution system valve maintenance requires:
(1) Written procedures on identifying each valve which may be necessary for safe operation of any part of the distribution system.
(2) Written procedures on checking, inspecting, and servicing each valve required for safe operation at least annually.
(3) Written procedures on taking prompt remedial action to correct each required valve that is found inoperable.
t. Section 192.751 on prevention of accidental ignition requires:
(1) Written procedures on each step to be taken by the operator on how to minimize the danger of accidental ignition of gas in a structure or area where the presence of gas constitutes a hazard of fire or explosion.
(2) Written procedures on how to identify and remove each potential source of ignition from an area when a hazardous amount of gas is vented or released into open air.
(3) Written procedures on posting warning signs on potential sources of ignition and potential presence of gas in air at each pipeline facility.
3.  Minimum requirements in Subpart D on Design of Pipeline Components include:
a. Section 192.191 on gas distribution line valves requires:
(1) Written procedures and records are required to determine that each gas distribution system has enough shutoff valves spaced to minimize (see Section 192.615) the time to shut down a section of main in any emergency.
(2) Written procedures and records are required to ensure that shutoff valve spacing is at least based on:
(a) Maximum operating pressure,
(b) Diameter of gas main pipe, and
(c) Local physical conditions of each gas main.
(3) Written procedures and records are required on how to ensure that each shutoff valve is:
(a) Placed in a readily accessible location,
(b) Its operating mechanism is readily accessible, and
(c) Its location does not transmit external loads to the gas main piping.
(4) Written procedures and records are required on how to ensure that a shutoff valve is placed at an accessible location on the inlet piping outside of each regulator station.
b. Section 192.195 on protection against accidental overpressuring requires:
(1) Written procedures and records are required on how to ensure that the maximum allowable operating pressure of each segment of pipeline connected to a higher pressure source of gas has pressure relieving or pressure limiting (regulatory) devices that meet 192.199 and 192.201 in case a pressure control or other type of failure occurs.
(2) Written procedures and records are required on how to determine the pressure, load, and other service conditions needed for pressure regulation devices to prevent overpressure conditions.
(3) Written procedures and records are required on how to determine that a pressure regulation device meets the requirements defined in item b. (2) above.
c. Section 192.197 on control of the pressure delivered from a high-pressure distribution system to residential customers requires:
(1) Written procedures and records are required for each service regulator and gas distribution main on how to determine maximum operating pressures that have been experienced or may be experienced within each gas distribution system and subsystem downstream of pressure regulation stations.
(2) If the maximum operating pressures cannot exceed 60 psig, written procedures and records are required for each service regulator to install, operate, test, and maintain a single pressure regulator is all that is required for delivery pressure control if all the following conditions are met. 
(a) Regulator is capable of consistently reducing the delivery pressure to residential customers at pressure limits recommended for household appliances.
(b) Regulator contains a single port valve mechanism with a properly sized orifice for the maximum gas pressure delivered to the service meter assembly.
(c) The regulator’s valve seat shall be made of resilient material designed to withstand abrasion, permanent deformation, and cutting when pressed against by the valve mechanism.
(d) Pipe connections not exceeding two (2) inches.
(e) Regulator is able to prevent the delivery pressure under no flow conditions to a pressure that could cause the unsafe operation of the customer gas utilization equipment.
(f) A self-contained service regulator with no external static or control lines.
(g) The gas must not contain liquid and/or solid materials that interfere with the operation of the regulator.
(3) Written procedures and records for each service regulator shall be prepared to determine if any of the above conditions in item c.(2) are met that requires the installation, operation, testing, and maintenance of suitable over pressure protection devices at each service meter assembly to prevent unsafe operation of the customer’s appliances.
(4) If the maximum actual operating pressure of the distribution has exceeded or may exceed 60 psig, procedures and records are required to install, operate, test, and maintain one of the additional methods shall be used to regulate and limit the maximum safe pressure of gas delivered to the customer.  Overpressure prevention methods shall include at least one of the following pressure control and limiting devices:
(a) A second service regulator shall be installed in series with the primary service regulator having the conditions in c.(2) above that is set no higher than 60 psig plus an additional pressure limiting device between the two regulators to limit the pressure to the primary service regulator to no higher than 60 psig in case the initial service regulator fails to function properly.
(b) A monitoring regulator installed in series with the primary service regulator that automatically assumes control of the downstream pressure when the pressure exceeds 60 psig.
(c) A pressure relief valve installed downstream in series with the primary service regulator that is vented to the outside atmosphere and is set to open so that the pressure delivered to the customer does not exceed a safe value for the customer’s gas usage appliances.  The relief valve may be built into the service regulator or may be a separate item of equipment.  This combination of pressure control devices may not be used if the inlet pressure exceeds 125 psig.
(d) A service regulator and an automatic shutoff valve that closes upon unsafe use in downstream pressure from the service regulator.  The shutoff valve must remain closed until manually reset when downstream pressure from the service regulator is controlled to a safe level.
d. Section 192.199 on design of pressure limiting and relief devices requires:
(1) Written procedures and records are required to design, install, operate, inspect, test, and maintain all pressure control, limiting, and relief devices in accordance with at least the following requirements.
(2) All pressure control, limiting, and relief devices must be constructed of materials that will not corrode internally.
(3) All pressure control, limiting, and relief devices must be designed with equipment that protects the devices from internal corrosion deposits, liquids, dirt, and other foreign materials inside each pipeline that may impair the operation of pressure control and limiting devices.
(4) All pressure control, limiting, and relief devices must have valve mechanisms and valve seats that are designed and maintained not to stick or otherwise affect the operation of the device.
(5) Each pressure control, limiting, and relief device must be designed and installed so that it can be readily operated to determine:
(a) The device freely opens and fully closes,
(b) The discharge pressures from the device for the range of operating conditions, and
(c) The device does not leak when in a closed position.
(6) Each pressure control, limiting, and relief device that discharges gas into the atmosphere must have vents, stacks, and outlet ports that are designed to prevent accumulation of water, ice, snow, insects, and other foreign materials from affecting the discharge of gas from the pressure control, limiting, and relief device.
(7) The discharge piping of each pressure control, limiting, and relief device that discharges gas into the atmosphere must be designed, installed, and tested to ensure that discharged gas does not create hazardous conditions for customers and the public.
(8) The discharge piping of each pressure control, limiting, and relief device shall be sized to prevent hammering of the device’s valve elements and impairment of the device’s relief rate capacity.
(9) The piping of each pressure control, limiting, and relief device shall be designed to prevent unauthorized operation of any valve that could isolate the device and make the device inoperative.
(10) Where installed at a district regulator station, each pressure control, limiting, and relief device must be designed and installed to prevent any single event such as an explosion or damage from a vehicle from affecting operation of the district regulator(s) and overpressure protection device(s).  (Physically separated, dual facilities are required).
e. Section 192.201 on capacity of pressure relieving and limiting stations includes the following requirements:
(1) Written procedures and records are required to design, install, operate, inspect, test, and maintain pressure relieving and limiting stations in accordance with at least the following requirements.
(2) In a low pressure distribution system, the discharge pressure of the stations may not cause the unsafe operation of any gas utilization equipment of each customer.
(3) In a low pressure distribution system, the station must have enough flow rate capacity to maintain a minimum pressure required for operation of all the gas utilization equipment of customers.
(4) In high pressure distribution systems where the MAOP is 60 psig or more, the discharge pressure of each station shall not exceed the MAOP of the system by more than 10%.
(5) In high pressure distribution systems where the MAOP is 12 psig to 60 psig, the discharge pressure of each station shall not exceed the MAOP of the system by more than 6 psi.
(6) In high pressure distribution systems where the MAOP is less than 12 psig, the discharge pressure of each station shall not exceed the MAOP by more than 50% (1.5 MAOP).
(7) If more than one pressure regulating station or compressor station feeds into a gas distribution system, pressure relief valves or other protective devices must be installed at each station to ensure that complete failure of the largest capacity regulator or compressor will not impose pressure above the MAOP of the connected system.
(8) Relief valves or other pressure limiting devices must be installed at or near each regulator station connected to a low pressure distribution system with the flow rate capacity to limit the pressure that will not exceed the safe operating pressure of connected gas utilization equipment.
(9) To comply with items (2), (3), and (8) above, the operator must have procedures and records on the minimum and maximum operating pressure of connected gas utilization equipment.
f. Section 192.203 on instrument, control, and sampling pipe and components included the following requirements:
(1) Written procedures and records are required to comply with Section 192.203 in at least the following areas.
(2) Blowdown valves that safely discharge gas into the atmosphere must be installed where necessary for emergency response and maintenance purposes.
(3) A shutoff valve must be installed in each service line as near as practical to the point of takeoff.
(4) Pipe and components in which liquids may accumulate must have drains or drips for liquid removal and a means to know when liquid removal is needed.
(5) Pipe and components subject to clogging from solids or deposits must have suitable connection for cleaning and a means to know when cleaning is needed.
(6) Each control line must be protected from damage and must be designed and installed to prevent damage to any control line connected to a regulator and overpressure protection devices.
4. Subpart N on Qualification of Pipeline Personnel 
a. Minimum record keeping requirements in section 192.807 included:
(1) Records of each compliance activity shall be monitored to demonstrate compliance with Subpart N.
(2) Minimum specific record keeping requirements included:
(a) Identification of each qualified individual,
(b) Identification of each covered task each individual is qualified to perform, 
(c) Dates of current qualifications of each person to perform each covered task, and
(d) Qualification methods for each task and for each individual.
(3) Records supporting each individual’s current qualifications shall be maintained while the individual is performing each covered task.
(4) Records of prior qualifications and records of individuals no longer performing each covered task shall be retained for a period of at least five (5) years.
b. Written procedures needed for compliance with Subpart N at least include:
(1) Written procedures for identifying each task to be included in each Operator’s Qualification (OQ) program.
(2) Written instructions on how to perform each task.
(3) Written instructions on identifying and responding to each abnormal operating condition while performing each task.
(4) Written procedures for each task to determine each individual’s knowledge, ability, and skills to perform the task.
(5) Written procedures on minimum qualification requirements for each person to be qualified to perform each task.
(6) Written procedures to determine that each person qualified to perform a covered task is also qualified to recognize and react to each abnormal condition.
(7) Written procedures on allowing unqualified individuals to perform a covered task if directed and controlled by one or more individuals that are qualified to perform the specific covered task to be performed.
(8) Written procedure on evaluating a person’s qualifications to perform each specific task if there is any reason to believe the person is no longer qualified to perform a covered task.
(9) Written procedure on communicating each change in procedures and instructions on performing a covered task to each person performing a covered task.
(10) Written procedure on setting requalification intervals for each person and each task being performed by each person.
(11) Written procedure to identify the necessary knowledge and skills necessary to perform each task in a safe and competent manner.
(12) Written procedures on training individuals on each task to ensure that each individual has the necessary knowledge and skills to perform each task in a manner that ensures safe operation of each pipeline facility.
5. Subpart P on Gas Distribution Integrity Management (DIMP) requires the following.
a. Minimum record keeping requirements in 192.1011 included:
(1) An operator must maintain records demonstrating compliance with each of the requirements of Subpart P for at least 10 years.
(2) The records must include copies of superseded integrity management plans under Subpart P.
b. Minimum written procedures needed for compliance with Subpart P include:
(1) Written procedures and records to analyze each leak to determine if it represented an existing or probable hazard to persons or property.
(2) Written procedures to determine whether a hazardous leak must be repaired immediately or monitored.
(3) Written procedures to identify continuous actions to be taken if a hazardous leak is not repaired immediately.
(4) Written procedures to determine when or if a leak is no longer hazardous.
(5) Written procedures to identify the design, operations, maintenance, and environmental factors that are necessary to identify, analyze, and assess each threat to each gas distribution pipeline system.
(6) Written procedures to identify, analyze, and assess each risk including likelihood and potential consequences due to the operation of each gas distribution system.
(7) Written procedures to identify, gather, and integrate the information and data from past operating and maintenance activities to assess each risk due to operation of each gas distribution system.
(8) Written procedures to identify, gather, and integrate the information and data gained from past design and construction activities to assess threats and risks to each gas distribution system.
(9) Written procedures to identify additional design, construction, operating, and maintenance information and data needed to identify and assess each threat to each gas distribution system.
(10) Written procedures to identify additional design, construction, operating, and maintenance information and data needed to identify and assess the risk of each threat due to operation of each gas distribution system.
(11) Written procedures for developing plans for gaining additional information and data on threats over time from design, construction, operation, and maintenance activities on each gas distribution system.
(12) Written procedures needed to develop and implement a process to periodically review, refine, and improve the integrity management program for each gas distribution system.
(13) Written procedures to capture, retain, and integrate data on each new pipeline facility installation in each gas distribution system.
(14) Written procedures to identify additional threats and concerns that could affect the integrity of each gas distribution system.
(15) Written procedures to identify potential threats due to operation of each gas distribution system.
(16) Written procedures to use, assess, and integrate incident, leakage survey, and leak history on each gas distribution system.
(17) Written procedures to use, assess, and integrate continuing surveillance records on each gas distribution system into the integrity management program.
(18) Written procedures to use, assess, and integrate maintenance history to identify and assess threats on each gas distribution system.
(19) Written procedures to use, assess, and integrate corrosion control history in records to identify and assess corrosion threats to each gas distribution system.
(20) Written procedures to use, assess, and integrate excavation damage experience and records to identify and assess threats on each gas distribution system.
(21) Written procedures to use, assess, and integrate patrolling records to identify and assess threats on each gas distribution system.
(22) Written procedures to identify and assess each risk reduction action for each part, each facility, and each type of equipment in each gas distribution system and sub-system.
(23) Written procedures to subdivide each gas distribution system into geographic regions or sub-systems with similar age, material, and environmental characteristics for which similar risk reduction actions would likely be effective in reducing risk.
(24) Written procedures to subdivide each gas distribution system into sub-systems consisting of mains, services, regulating stations, and other pipeline facilities for which similar risk reduction actions would likely be effective.
(25) Written procedures to determine the likelihood of failure associated with each known and each potential threat to each gas distribution system.
(26) Written procedures to determine the potential consequences of failure due to each threat in each gas distribution system.
(27) Written procedures on the implementation of each risk reduction measure to reduce the risks from failure of each gas distribution system.
(28) Written procedures to determine whether all leaks are to be repaired when found or an effective leak management program can be implemented for each facility and each part of each gas distribution system.
(29) Written procedures on designing “effective leak management” programs for each facility and each part of each gas distribution system.
(30) Written procedures on implementing “effective leak management” programs for each facility and each part of each gas distribution system.
(31) Written procedures to establish a baseline(s) for evaluation of the effectiveness of its integrity management program to reduce risk to public safety.
(32) Written procedures to monitor the performance of its integrity management plan for each gas distribution system.
(33) Written procedures to re-evaluate each threat and each risk over time due to operation of each gas distribution system.
(34) Written procedures on performance measures to be used to evaluate the effectiveness of each integrity management program on each gas distribution system and sub-system.
(35) Written procedures to determine the cause(s) of each leak (see 192.617) as required to measure the effectiveness of each integrity management program on each gas distribution system.
(36) Written procedures to determine the cause(s) of each leak (see 192.617) categorized by type of failed material as required to measure the effectiveness of each integrity management program on each gas distribution system.
(37) Written procedures to subdivide each gas distribution system into locations to consider the relevance of threats in each subdivided location.
(38) Written procedures to determine the time periods between complete integrity management program reevaluations.


GPTC Z380.1 on Threats and Risk Reduction Measures

Introduction

Appendix G192-8 of GPTC Z380.1-2015 contains compliance guidelines on how to identify and evaluate potential threats to facilities in each gas distribution system.  For each primary threat listed in 49 CFR 192, at least the following information should be included in the DIMP plan:
1. Threat subcategories;
2. Questions to determine the applicability of each threat to each pipeline system facility; and
3. Evaluations of the extent of each threat as general, local, or non-applicable to each pipeline facility.

The primary threats from 49 CFR Part 192 and subcategories added in GPTC Z380.1 include the following.
1. Corrosion:
a. External corrosion of bare steel pipe,
b. External corrosion of cast iron pipe by graphitization,
c. External corrosion of coated and wrapped steel pipe,
d. External corrosion of other metallic materials other than steel or cast iron,
e. Internal corrosion, and
f. Atmospheric corrosion.
2. Weather and other natural forces:
a. Outside force/weather on steel pipe,
b. Outside force/weather on plastic pipe, and
c. Outside force/weather on cast iron pipe.
3. Excavation damage:
a. Caused by operator or its contractors or
b. Caused by third party.
4. Other outside force damage:
a. Caused by vehicles,
b. Caused by vandalism,
c. Caused by fire or explosion,
d. Caused by previous excavation damage,
e. Caused by blasting, 
f. Caused by other underground structures contacting pipeline facilities, and
g. Caused by seismic activities.
5. Piping material defects:
a. Manufacturing defects,
b. Low fracture toughness,
c. Defective plastic materials, 
d. Welding defects and other joint failures, and
e. Defective pipe joints.
6. Equipment malfunctions and failures:
a. Leaking seals or gaskets;
b. Failure of regulators, control valves, and pressure relief valves to control or limit pressures;
c. Valve failures to hold pressure without leakage; and 
d. Other equipment malfunctions and failures.
7. Incorrect operation:
a. Inadequate leak survey and leak investigation procedures,
b. Inadequate safety practices,
c. Failure to follow procedures, 
d. Failure to audit leak surveys and leak investigations, and
e. Construction and maintenance workmanship failures.
8. Other failure threats.

After the threats and risks related to causing leaks to the entire pipeline system are determined, the extent of each threat as general, local or non-applicable to each individual pipeline facility and subdivision of pipeline facilities are to be determined.




Risk Related Data Evaluation

The operator is to determine if adequate data and information from records exist to perform a risk evaluation.  If it is determined that additional information on risk-ranking factors is needed to be able to discriminate between different parts of a distribution system, the operator should determine how the needed data can be obtained.  The operator should develop a method that would capture the required relevant information during future routine operation and maintenance activities.  In the interim, the operator should assign higher values for risk-ranking factors where information is unavailable or unknown.  

An approach to risk evaluation is to group facilities by common traits or problems and then perform a risk ranking.  This process allows the grouping of facilities that experience similar threats to be risk-ranked together.  Then, if necessary, attention can be focused on developing measures that address the risks.

Both 49 CFR Part 192 and GPTC Z380.1 focus on the threat and probability of unintended leaks.  Little attention is given to consequences.  The consequences part of risk evaluation should at least include:
1. Potential leakage rate,
2. Valuation of damaged or destroyed structures,
3. Density and proximity of structures to the leak,
4. Capability of public to detect odorant for the presence of gas,
5. Capability of pipeline operator to detect the presence of gas in the ground and in the atmosphere,
6. Stability of the ground,
7. Adverse weather occurrences, 
8. Gas migration through the soil, and
9. Statistical value of lives.

The potential leakage rates depend on:
1. Operating pressures,
2. Size of piping,
3. Resistance of piping to fracture,
4. Remote control room monitoring and control,
5. Age of piping, and
6. Time between leak surveys.

Gas migration through the soil depends on:
1. Pipeline pressure;
2. Leakage flow rate;
3. Soil porosity;
4. Soil permeability;
5. Tree roots;
6. Soil moisture; and
7. Surface capping such as roadways, parking areas, and sidewalks.

The capability periodically to detect and evaluate the hazards of underground leaks during leak surveys depend on numerous factors that are seldom addressed in gas distribution leak survey procedures which include:
1. Wind velocity at the surface,
2. Vertical gas migration caps,
3. Soil moisture,
4. Where to take samples for analysis,
5. Maximum surface travel speed of gas detection equipment,
6. Types of gas detection instrumentation,
7. Records of detected gas concentrations,
8. Detect gas concentration requiring a leak investigation hazard analysis, 
9. Procedures to conduct a leak investigation hazard analysis,
10.  Maximum times between leak surveys,  
11.  Thoroughness of pinpointing and other leak investigation activities,
12.  Time to monitor bar holes, and
13.  Time spent on leak investigations.

The consequences of a leak from any threat are very dependent on the procedures for detecting leaks during gas leakage surveys.  GPTC Z380.1 in Appendices G-192-11 and G-192-11A cover considerable details on leak surveys and investigations of detected gas leakage.

GPTC Z380 in Section 5.2 indicates leak surveyors are to document where they have surveyed and where they have encountered each gas leak indication.  Leak investigations should be performed at each gas leak indication to determine the hazards of each leak indication location.

A thorough leak investigation is necessary for each time natural gas is detected to determine the potential hazards of each leak and need to promptly respond to and repair each hazardous leak as required by Section 192.703(c).  However, leak investigations are often not conducted during leakage surveys.  The leakage survey crew or person often works independently of any follow up leak investigation crew.  Leakage surveys can be completed in a relatively short period of time, but leak investigations can take days or weeks to complete and sometimes are not performed at all due to lack of supervision and other work priorities.

Information Evaluation

Opportunity to gain knowledge and information about a distribution system must happen routinely during operating, maintenance, and facility installation activities.  Evaluating information from the leak surveys including leak investigations, corrosion control measures, leak repair data, and other routine operating and maintenance activities can assist in determining if any specific threat applies to its distribution system.  Data tracking and trending methods are critical in evaluating integrity management information.  The IM plan should include procedures on how integrity related information is evaluated and used in risk evaluations.




Evaluate and Rank Risk

Once each known or potential threat to a pipeline distribution system is identified, each operator must choose or develop and implement a method to evaluate risk.  The risk evaluation method must determine the relative importance of each threat and a risk ranking of threats to the distribution system.  The risk evaluation method must cover both the likelihood of a leak from each threat and the potential consequences of a leak from each threat.  The risk ranking should be based on an absolute measure of risk or relative risk that includes likelihood and consequences of each threat.

The risk evaluation approach is to be used in addition to other requirements in 49 CFR Part 192 and engineering judgement to avoid risks.  Methods to evaluate risk include:
1. Use of knowledgeable subject matter expert (SMEs),
2. Use of mathematic (algorithm) methods of relative risk, or
3. Combination of these methods.

One described risk evaluation method in GPTC Z380 in Section 5.4 includes:
1. Group together facilities with common traits of threats and consequences of each threat such as:
a. Piping material,
b. Pipe specifications,
c. Type of joints,
d. Facility type,
e. Cathodic protection history,
f. Age,
g. Brand and model of components,
h. Geographical and/or geological characteristics of each area,
i. Soil stability,
j. Operating history,
k. Maintenance history,
l. Installation practices,
m. One-call system activities,
n. Amount of construction and reconstruction activity,
o. Types of excavation methods, 
p. Pipeline operator oversight of excavation activities, and
q. Other traits known or judged to be relevant to the operator.
2. Threats should be trended and evaluated such as:
a. Outside force excavation damage 
(1) Leaks in mains per mile of mains and
(2) Leaks in service lines per number of services.
b. Outside force - other 
(1) Leaks on mains per mile of mains and/or
(2) Leaks on services per number of services.
3. A leak frequency matrix can be used for evaluating the relative severity of each threat on each type of facility.  Each leak frequency category must describe in adequate detail the specific threats and relative scope of the threats for each leak frequency category.
4. A relative leakage consequence category matrix can also be used for evaluating the consequence and severity of each threat.  Each consequence category must also describe in adequate detail the specific conditions that describe each relative consequence category.
5. The relative rank on leakage frequency and relative rank on leakage consequences for each threat must then be determined for each grouping of gas distribution facilities.
6. The relative leakage frequency factors and consequence factors for each threat must be combined to determine a relative risk score for each grouping of facilities.
7. The relative risk scores for each threat applicable for each grouping of materials or types of equipment can then be estimated.
8. Different groupings of facilities are ranked from low to highest risk scores to address the relative risk for each group of facilities in the gas distribution system.

Actions to Reduce Threats

Table 6.1 includes actions that can be used to reduce the risk of each threat identified for the pipeline system.  Each pipeline system will likely include numerous threats.  Actions listed to reduce each of the threats and subcategory threats listed in Table 4.1 include:
1. Increase frequency of leak surveys;
2. Improve leak survey and leak investigation procedures;
3. Replace, insert or rehabilitate;
4. Provide “hot spot” cathodic protection (CP) with anodes;
5. Correct CP deficiencies; 
6. For stray currents:
a. Identify locations of stray currents,
b. Install resistance electrical bonds,
c. Improve piping isolation, or
d. Work with other operators on removing stray current sources;
7. Replace deteriorated coating;
8. Relocate and lower pipe from high risk locations;
9. Install strain gauges;
10.  Install automatic shut-offs valves;
11.  Expand use of excess flow devices;
12.  Conduct leak surveys after each outside force event;
13.  Conduct enhanced education (training);
14.  Inspect targeted excavation and backfill activities;
15.  Increase separation between existing and newly installed facilities;
16.  Increase pipeline system maps accuracy and availability;
17.  Install additional line markers;
18.  Use warning tape on buried piping;
19.  Pre-construction meetings;
20.  Install barrier protection from vehicles;
21.  Install or improve fences/enclosures for vandalism protection;
22.  Replace or repair malfunctioning equipment;
23.  Increase frequency of inspections/monitoring of equipment;
24.  Trend equipment failures;
25.  Improve operating and maintenance procedures; 
26.  Improve training;
27.  Perform internal inspections or audits;
28.  Improve supervision to prevent failures to follow procedures;
29.  Improve training of operating and maintenance personnel;
30.  Improve inspection to prevent construction/workmanship defects; and
31.  Revise construction procedures.


Title 49 CFR Part 190

Section 190.239(c) contains criteria to determine that a pipeline facility poses an integrity risk to public safety, property, or the environment.  Information included in 190.239(c) affecting integrity management should be included in each integrity management program includes:
1. Characteristics of piping and equipment including:
a. Age, 
b. Manufacturer,
c. Physical properties,
d. Resistance to corrosion,
e. Resistance to deterioration,
f. Method of manufacture, and
g. Method of construction assembly. 
2. Corrosive and deterioration qualities of materials transported.
3. Pressure required for transportation.
4. Characteristics of the areas where a pipeline facility is located, including climatic and geologic conditions.
5. Population density and growth patterns of the area where the pipeline facility is located.
6. Likelihood that an unsafe integrity condition will impair the serviceability of a pipeline facility.
7. Likelihood that an unsafe integrity condition in a pipeline facility will worsen over time.
8. Likelihood that an unsafe integrity condition is present in a pipeline facility.
9. Likelihood that an unsafe integrity condition could develop on other pipeline facilities.


Title 49 CFR Part 191

Section 191.23 requires each safety-related condition [that is not corrected by repair or replacement within 10 days of discovery or within five (5) days of confirmation that the condition meets safety-related reporting requirements] must be reported in writing to appropriate regulatory agencies.  Minimum conditions that are considered to be safety-related at least include:
1. A leak in a pipeline that constitutes an emergency or
2. Any safety condition that could lead to an imminent hazard and causes a 20% or more reduction in operating pressure or shutdown of operation of a pipeline.

Safety-related conditions in the following locations must be reported in writing to regulatory agencies:
1. The safety condition is within 220 yards of any building intended for human occupancy or outdoor place of assembly or
2. The safety condition is within the right-of-way of an active railroad, paved road, street, or highway.


U.S. Department of Transportation Operation and Maintenance (O&M) Enforcement Guidance

Minimum enforcement guidelines on operating and maintenance (Subparts L and M) procedures and record keeping requirements in Title 49 CFR Part 192 include:
1. Records must contain sufficient detail to document the actual work performed.
2. The O&M manual must contain procedures that enable operating and maintenance personnel to obtain (from records) as much original design and construction information as they need to carry out their assignments.  Such original information may be maintained a part from the O&M manual.
3. Construction records, maps, and operating history (records) must be readily available to operating, maintenance, and emergency response personnel.  (Maintenance records should also be readily available.)
4. Operators shall ensure clear, accurate, and useable information (from records) is available on the location and characteristics of all pipe, valves, regulators, and other pipeline equipment.
5. Operators must have written procedures addressing each requirement of Section 192.605 including records needed to administer each procedure.
6. Each procedure must have adequate detail to clearly describe the manner in which each requirement, including how record keeping requirements will be met.
7. In addition to field personnel, O&M tasks performed by operations control, engineering, integrity management, and other functions associated with an office facility require written procedures (and records to administer each procedure).
8. To determine the adequacy of O&M procedures, the operator must have documentation (with records) that analysis has been performed to determine the adequacy of each O&M procedure and records.
9. Each operation and maintenance procedure must be specific to address the facilities and equipment being used by the operator (records should also be specific to address compliance with each O&M procedure.)
10. Lack of continuing surveillance records is a violation of Section 192.603.
11. The intent of the continuing surveillance regulation is to require the pipeline operator to continually assess (from inspections and records) the gas distribution system to detect conditions or issues that can impact pipeline integrity.
12. Continuing surveillance requires the analysis of integrated pipeline data (from records) over time to detect changes, not just react to a one-time event.
13. Records must be created and integrated to continually monitor each pipeline facility for loss of integrity that may affect public safety, property, or the environment. [See Title 49 CFR 190.239(c).]
14. Although not specifically stated in regulations, continuing surveillance requires the same activities and records as integrity management procedures and activities.
15. A lack of records is a violation of the following sections in Title 49 CFR 192:
a. Continuing surveillance,
b. Damage prevention,
c. Emergency plan,
d. Failure investigations,
e. Establish MAOP’s,
f. Odorization,
g. Tapping pipelines under pressure,
h. Purging of pipelines,
i. Maintenance of pipeline segments under Subpart M,
j. Determination of when a pipeline segment becomes unsafe,
k. Prompt repair of hazardous leaks,
l. Line repairs,
m. Field repair of welds,
n. Field repair of leaks,
o. Testing of field repairs,
p. Abandonment and deactivation of facilities, 
q. Inspection and testing of relief devices at compressor stations,
r. Compressor station gas detection,
s. Inspection and testing of pressure limiting and regulating stations,
t. Capacity of pressure limiting and regulating stations,
u. Vault maintenance, and
v. Prevention of accidental ignition.
16. Based on the above information, all operating and maintenance activities must be recorded and records maintained to administer each procedure.

According to enforcement guidance on design, construction, and material requirements necessary of operating, maintenance, and integrity management activities, the following additional procedures and record keeping requirements include:
1. Procedures and records to qualify materials used in pipe, piping components, and pipeline equipment (see 192.53).
2. Procedures and records to qualify steel pipe (see 192.55).
3. Procedures and records to qualify plastic pipe (see 192.59).
4. Procedures and records to identify and mark piping materials (see 192.63).
5. Procedures and records to transport pipe (see 192.65).
6. Procedures and records to determine the maximum design pressure and records on steel pipe (see 192.113 and 192.115).
7. Procedures and records to determine the maximum design pressure of plastic pipe (see 192.121 and 192.123).
8. Procedures and records to determine the maximum design pressure of copper pipe (see 192.125).
9. Procedures and records to qualify metallic piping components (see 192.143, 192.145, 192.147, and 192.149).
10. Procedures and records on passage of internal inspection devices (see 192.150).
11. Procedures and records on hot tapping (see 192.151).
12. Procedures and records for fabricated components (see 192.153).
13. Procedures and record for welded branch connections (see 192.155).
14. Procedures and records on extended outlets (see 192.157).
15. Procedures and records on flexibility requirements (see 192.159).
16. Procedures and records on piping supports and anchors (see 192.159).
17. Procedures and records on design and construction of compressor stations (see 192.163).
18. Procedures and records on liquid removal at compressor stations (see 192.165).
19. Procedures and records on emergency shutdown of compressor stations (see 192.167).
20. Procedures and records on compressor station pressure limiting devices (see 192.169).
21. Procedures and records on additional safety equipment at compressor stations (see 192.171).
22. Procedures and records for ventilation of compressor station buildings (see 192.173).
23. Procedures and records for design of pipe-type and bottle-type holders (see 192.175 and 192.177).
24. Procedures and records on design and location of gas distribution line valves (see 192.181).
25. Procedures and records on structural design of vaults (see 192.183).
26. Procedures and records on accessibility of vaults (see 192.185).
27. Procedures and records on sealing, venting, and ventilation of vaults (see 192.187).
28. Procedures and records on drainage and waterproofing vaults (see 192.189).
29. Procedures and records for maximum design pressure of plastic pipe fittings (see 192.191).
30. Procedures and records on installation of valves in plastic pipe to avoid excessive loads in the plastic pipe (see 192.193).
31. Procedures and records on protection against accidental overpressuring (see 192.195).
32. Procedures and records on the control of gas pressure delivered from high pressure distribution systems (see 192.197).
33. Procedures and records for design of pressure relief and limiting devices (see 192.199).
34. Procedures and records on required capacity of pressure relieving and limiting stations (see 192.201).
35. Procedures and records on design of pipe and components for instrument, control, and sampling equipment (see 192.203).
36. Procedures and records on welding procedures and their qualification (see 192.225).
37. Procedures and records on testing and qualification of welders and welding operators (see 192.227).
38. Procedures and records on the limitations of welders and welding operators (see 192.229).
39. Procedures and records to protect welding operations from adverse weather conditions (see 192.231).
40. Procedures and records on misalignment of weld ends to create miter joints (see 192.233).
41. Procedures and records on preparation of pipe ends for welding (see 192.235).
42. Procedures and records on inspection and nondestructive testing of welds (see 192.241).
43. Procedures and records on nondestructive testing of completed welds (see 192.243).
44. Procedures and records on removal of defects and repair of welds (see 192.245).
45. Procedures and records on joining of piping materials by other methods than welding (see 192.271-192.287).
46. Procedures and records on construction specifications for gas main lines (see 192.301-192.303).
47. Procedures and records on inspection during pipeline construction (see 192.305-192.307).
48. Procedures and records on repair of steel pipe (see 192.309).
49. Procedures and records on repair of plastic pipe (see 192.311).
50. Procedures and records on elbows and field bends (see 192.313 and 192.315).
51. Procedures and records on the design of steps to protect mains from abnormal loads (see 192.317).
52. Procedures and records on installation and backfilling of pipe (see 192.319).
53. Procedures and records on installation of plastic pipe (see 192.321).
54. Procedures and records on casing installations (see 192.323).
55. Procedures and records on clearance between pipelines and gas mains and other underground facilities (see 192.325).
56. Procedures and records on minimum cover over pipelines and gas mains (see 192.327).
57. Procedures and records on locations of customer meters and regulators (see 192.353).
58. Procedures and records on protecting regulators and customer meters from damage (see 192.355).
59. Procedures and records on installation of customer meters and regulators (see 192.357).
60. Procedures and records on operating pressure limits of customer meter installations (see 192.359).
61. Procedures and records on installation of service lines (see 192.361).
62. Procedures and records on service line valve requirements (see 192.363 and 192.365).
63. Procedures and records on service line connections to gas mains (see 192.367).
64. Procedures and records on service line connections to cast and ductile iron (see (192.369).
65. Procedures and records on design pressure of steel service lines (see 192.371).
66. Procedures and records on cast and ductile iron service lines (see 192.373).
67. Procedures and records on plastic service lines (see 192.375).
68. Procedures and records on copper service lines (see 192.377).
69. Procedures and records on new service lines not in use (see 192.379).
70. Procedures and records on excess flow valves (see 192.381) and 192.383).
71. Procedures and records on service line shut-off valve installations (see 192.385).
72. Procedures and records on the qualifications of persons carrying out corrosion control activities (see 192.453).
73. Procedures and records on external corrosion control of buried and submerged pipelines installed after July 31, 1971 (see 192.455).
74. Procedures and records on external corrosion control of buried and submerged pipelines installed before August 1, 1971 (see 192.457).
75. Procedures and records on examination of buried pipelines when exposed (see 192.459)
76. Procedures and records on protective coatings for external corrosion control (see 192.461).
77. Procedures and records on cathodic protection (see 192.463).
78. Procedures and records on monitoring external corrosion control (see 192.465).
79. Procedures and records on electrical isolation for external corrosion control (see 192.467).
80. Procedures and records on external corrosion control test stations (see 192.469 and 192.471).
81. Procedures and records on external corrosion control interference currents (see 192.473).
82. Procedures and records on internal corrosion control (see 192.475 and 192.476).
83. Procedures and records on internal corrosion control monitoring (see 192.477).
84. Procedures and records on atmospheric corrosion control (see 192.479 and 192.481).
85. Procedures and records on remedial measures due to corrosion (see 192.483-192.489).
86. Procedures and records on direct assessment (see 192.490).
87. Procedures and records on creating and maintaining corrosion control records (see 192.491).
88. Procedures and records on pressure testing gas mains and service lines (see 192.511-192.513).
89. Procedures and records on uprating the maximum allowable operating pressure (see 192.557).


U.S. Department of Transportation Enforcement Guidance on Gas Distribution Pipeline Integrity Management (DIMP)

Enforcement guidance on gas distribution integrity management (IM) requirements include:
1. Operator must have a comprehensive list of definitions in each IM plan and IM program.
2. The IM plan shall include written explanations of the procedures and mechanisms the operator will use to implement its IM program.
3. If an operator does not repair all leaks when found, all leaks must be treated as hazardous, providing for immediate repair, or continuous action until the leak is repaired.
4. The DIMP must include all of the operator’s distribution pipeline facilities.
5. Each DIMP procedure must have enough detail to clearly describe the manner in which each regulatory requirement will be met.
6. Each procedure must be documented and records kept.
7. Each procedure needs to provide a description and record of who, what, when, where, and how the operator will perform each DIMP requirement.
8. The operator must have a broad approach to ensure the continued integrity of its gas distribution system.
9. The operator’s IM program must include the appropriate procedures to develop and implement each program element including knowledge (based on records) from available records and additional inspections.
10. GPTC Appendix G-192-8 contains a list of requirements for records.
11. An operator must have comprehensive knowledge of its gas distribution system based on comprehensive records including:
a. Locations of facilities,
b. Material composition,
c. Piping sizes, 
d. Joining methods,
e. Construction methods,
f. Date of installation,
g. Soil conditions if buried,
h. Design pressures
i. Operating pressures,
j. History,
k. Operating experience performance data,
l. Condition of the system, and
m. Other characteristics to be noted by the operator as important to determining the integrity of the system.
12. The operator must have a list of the information sources (records) used to develop and implement each DIMP program.
13. The operator’s knowledge of each system based on records must be focused on those characteristics which are needed to assess threats, evaluate risks, and identify risk reduction measures, and to group facilities with like integrity and risk characteristics.
14. Records of integrity-related characteristics must be adequate to allow the operator to identify facilities with known and potential problems.
15. The operator is required to have a list of information sources and records used to develop the DIMP to demonstrate that they have considered all reasonably available records
16. All records which provide information on a significant impact on integrity of facilities in the system must be included in DIMP records.
17. Missing or unavailable records and data must be identified as such within each DIMP and a plan (with procedures and records) must be established for collection of relevant missing, incomplete, and inaccurate information.
18. Records of equipment and facility failures where no release occurred are to be considered in identifying potential threats.
19. Facilities for which records are missing, inaccurate, or incomplete must be identified.
20. Collecting additional data and improving existing data must be performed during normal operating and maintenance activities.
21. There must be a process and procedure for individuals performing normal pipeline activities to know what and how additional data is to be collected for each DIMP program.
22. Forms, record keeping procedures, data management systems, and/or other methods to collect and integrate related to the physical attributes and operating and maintenance activities of distribution pipeline facilities should be modified as needed to provide for the collection of needed information and data.
23. The operator must gather and use available data on the entire pipeline system that could be relevant to perform their threat assessments and risk evaluations on groups of “like facilities”.
24. The operator must have procedures to cover each task and records of each task.
25. Records must contain the appropriate characteristics of each pipeline operating condition to assess each threat category and threat subcategory of the gas distribution pipeline system.
26. A procedure with records is required for identifying missing needed information and data from missing, inaccurate, or incomplete records
27. The DIMP must be detailed, accurate, and thorough.
28. The DIMP plan should have provisions to “accelerate pipeline repair, rehabilitation, and replacement of aging high risk pipeline facilities”.
29. The DIMP must identify each pipeline facility that is at risk for potential damage from external sources.
30. The threat identification process, procedures, and records must provide for a determination of whether the frequency and level of significance of each threat requires a remedial action that goes beyond normal operating and maintenance practices.
31. The operator’s operations, maintenance, and inspection records provide the minimum basis for understanding the specific threats and risks to each gas distribution system
32. If an operator concludes that a particular threat is not applicable to its pipeline facilities, the basis for drawing such a conclusion must be documented in DIMP records.
33. Unavailability of records and other sources of information is not sufficient justification to exclude a threat or a potential threat.
34. Procedures and records are to be used to identify missing and insufficient records.
35. Where data are missing or insufficient, conservative assumptions should be used in identifying threats and performing risk assessments.
36. Procedures and records are to be used to determine conservative assumptions.
37. Records must be maintained that identify how unsubstantiated data are used, so that the impact of assumptions on the accuracy of the risk analysis can be considered.
38. Each record used to identify and assess threats must contain detailed information and data.
39. In order to consider the eight (8) primary threat categories, the operator must review the data from records which contain information they can use to determine the extent of the problems with each threat.
40. Perceptions on threats or lack of threats affecting risk are to be included in records.
41. Excavation damage is always a potential threat and must be included in each DIMP risk assessment.
42. Potential threats are to include events when the operator has not experienced a leak, where leak surveys were inadequate, where leak investigations have been inadequate, and where continuing surveillance activities and records were inadequate.
43. The operator should have a process, procedure, and records to identify information and data that should be recorded during each operating and maintenance task, where data and information are missing from each available record, and where data accuracy and quality are questionable.
44. Examples of threats where the operator may not have experienced a release or has not experienced a release or has not detected or identified the release include:
a. Operator’s use of trenchless technology,
b. Other’s use of trenchless technology around buried pipeline facilities, 
c. Future utility projects,
d. Future road projects,
e. Inadequate records,
f. Construction of structures over and near pipeline facilities,
g. Overpressure events,
h. Past pipe damage,
i. Damage to tracer wire, and
j. Brittle material.
45. Sources of information and data to be used to identify and assess potential threats include:
a. Past O&M procedures records,
b. Purchase orders, and
c. Information from industry sources.
46. DIMP procedures, O&M procedures, and records providing DIMP information and data must be clear and contain sufficient detail to allow anyone using them to understand and follow each procedure.
47. Subject matter experts involved with the identification and assessment of threats must have appropriate experience and knowledge.
48. External sources of information shall be used to identify potential threats.
49. Each DIMP shall identify and use appropriate design, material, and construction characteristics to assess each threat category and subcategory.
50. Once all potential and known threats are identified, the operator shall develop descriptions of the range of events that could occur due to each threat for estimating the probabilities and consequences for each risk assessments.
51. Once all potential and known threats are identified, the operator shall develop a process, procedures, and records keeping requirements to estimate the range of consequences of each threat.
52. Once all potential and known threats are identified, the operator shall develop a process, procedures, and records keeping requirements to estimate the range of probabilities for each threat.
53. The operator shall develop a procedure with records to prioritize the risk of each threat and each subdivided part of the system in order to address mitigation measures.
54. The gas distribution shall be subdivided into groups of facilities with similar attributes and with similar operating and maintenance history (age) for evaluation of each measure to reduce risk.
55. The operator should develop a process, procedure, and records for integrating the risk estimates for each type of subdivided facilities to determine an overall risk estimate for each threat.
56. The operator must develop a process, procedure, and records to validate each source of risk data and the results of risk ranking for each threat and each grouping of gas distribution facilities.
57. The risk evaluation results should be compared to records of the operator’s experiences and records of industry experiences.
58. A process, procedure, and records must be developed to cover the qualification and selection of each subject matter expert.
59. Risk ranking results must be reviewed by a team of the operator’s subject matter experts.
60.  All parts of the operator’s pipeline system shall be included in each risk assessment.
61. Each risk assessment must consider risk factors that are unique to the operator’s systems when using a standard or off the shelf risk model.
62. The operator must have a process, procedure, and records to ensure that a comprehensive risk assessment process was performed.
63. The operator must develop a process, procedures, and records to identify risk reduction measures for each threat to various parts of its pipeline system.
64. The operator must develop a process, procedures, and records to select and implement each risk reduction procedure within the gas distribution system.
65. The operator must develop and implement a process, procedure, and records to schedule when individual risk reduction measures will be implemented.
66. The operator must develop and implement a process, procedures, and records to measure the effectiveness of each risk reduction measure that is implemented.
67. The operator must develop and implement a process, procedures, and records to monitor the effectiveness of each leak management plan for each gas distribution system.
68. The operator shall establish a baseline at the start of each IM program to periodically measure and evaluate the effectiveness of each IM program.
69. The operator should develop and implement baselines for each threat to periodically measure and review the effectiveness of each risk reduction measure and each lack of risk reduction measures for each threat.
70. The operator must have a procedure with records that covers each task required in each gas distribution IM program.
71. The operator must have a process, procedure, and records to establish time intervals for reviewing the effectiveness of each IM plan.
72. The process for establishing time intervals for reviewing the effective of each IM plan should consider the effects of time and the number of periodic reviews on the uncertainty and adequacy of each IM program.
73. The operator shall have a process, procedures, and records to ensure that IM records are readily retrievable, protected from damage, and sufficiently secured to prevent unauthorized use.
74. Records such as worksheets, memos, or notes should be retrievable as opposed to being retained by individuals without record keeping responsibilities.
75. Many IM records must be retained for the life of each pipeline facility.
76. A formalized or structure record keeping and usage system should be established.
77. All IM plan records should be in good condition, legible, readily retrievable, properly secured, and properly completed.


American Society of Mechanical Engineer’s (ASME) B31.8 – 2016

Chapter V on operating and maintenance (O&M) procedures requires:
1. Each operator shall develop operating and maintenance procedures based on its experience(s), its knowledge of the facilities, and the conditions under which facilities are operated.
2. Each O&M procedure shall be adequate from the standpoint of public safety.
3. Each pipeline operating company shall have a written plan covering O&M procedures.
4. Each pipeline operator shall have a written plan covering facility failures.
5. Each pipeline operator shall have a written plan covering emergencies.
6. Each operator shall operate and maintain its facilities in conformance with these plans.
7. Training for employees on O&M procedures shall be comprehensive and designed to prepare employees for service in their area(s) of responsibility.
8. Each operator shall keep proper records to administer the O&M plan and training.
9. The O&M plan shall include detailed plans and instructions for employees cover each O&M procedure during normal operation and repairs.
10. The O&M plan shall give particular attention to those portions of facilities presenting the greatest hazards to the public.


AGA Odorization Manual

Minimum odorization related procedures and record keeping requirements include:
1. Composition of each odorant added to each pipeline for odorization purposes.
1. Safety data sheets for each odorant or mixture of odorants added to each gas pipeline.
1. Technical data sheets on each odorant or mixture of odorants added to each gas pipeline.
1. Vapor pressure at 100°F for each odorant or mixture of odorants added to each gas pipeline.
1. Boiling point temperature at atmospheric pressure for each odorant or mixture of odorants added to each gas pipeline.
1. Solubility in water of each odorant or mixture of odorants added to each gas pipeline.
1. Design parameters and specifications for the odorant injection equipment.  (See Appendix 3A-1 on page 41 of 2017 AGA Odorization Manual.)
1. Procedures for odor intensity verification.
1. Procedures for measurement of odorants added to natural gas.
1. Calibrations of odor and odorant measurement equipment.
1. Odor intensity tests and monitoring activities including:
0. Locations of gas sampling;
0. Test methods, equipment, and instruments used;
0. Date and time of sampling and tests;
0. Test results;
0. Odor intensity problems; and
0. Follow-up actions on odor intensity problems.
1. Odorant concentration testing and monitoring including:
0. Locations of gas sampling;
0. Test methods, equipment, and instruments used;
0. Date and time of sampling and tests;
0. Test results;
0. Odor intensity problems; and
0. Follow-up actions on odor intensity problems.
1. Odor intensity tests and monitoring during start up and purging of new and replacement piping including:
0. Locations of gas sampling;
0. Test methods, equipment, and instruments used;
0. Date and time of sampling and tests;
0. Test results;
0. Odor intensity problems; and
0. Follow-up actions on odor intensity problems.
1. Odorant concentration tests and monitoring during start up and purging of new and replacement piping including:
0. Locations of gas sampling;
0. Test methods, equipment, and instruments used;
0. Date and time of sampling and tests;
0. Test results;
0. Odor intensity problems; and
0. Follow-up actions on odor intensity problems.
1. Gas stream composition of fluids.
1. New and replacement piping odorant conditioning procedures.
1. Odorization training and operator qualification results.
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