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Introduction

The materials contained in this document consist of guidance, techniques, procedures and other information for internal use by the PHMSA pipeline safety enforcement staff.  This guidance document describes the practices used by PHMSA pipeline safety investigators and other enforcement personnel in undertaking their compliance, inspection, and enforcement activities and is intended to be used solely as a reference by PHMSA personnel.  This document is U.S. Government property and is to be used in conjunction with official duties.  

The Federal pipeline safety regulations (49 CFR Parts 190-199) discussed in this guidance document contains legally binding requirements.  This document is not a regulation and creates no new legal obligations.  In the event of a conflict between this document and any regulation, the document would not be controlling.  The materials in this document are explanatory in nature and reflect PHMSA’s current application of the regulations in effect at the time of the issuance of the guidance to the implementation scenarios presented in the materials.  Alternative approaches are not precluded if they satisfy the requirements of the applicable regulation(s).  

Nothing in this guidance document is intended to diminish or otherwise affect the authority of PHMSA to carry out its statutory, regulatory or other official functions or to commit PHMSA to taking any action that is subject to its discretion.  Nothing in this  document is intended to and does not create any legal or equitable right or benefit, substantive or procedural, enforceable at law by any person or organization against PHMSA, its personnel, State agencies or officers carrying out programs authorized under Federal law.

Decisions about specific investigations and enforcement cases are made according to the specific facts and circumstances at hand.  Investigations and compliance determinations often require careful legal and technical analysis of complicated issues.  Although this guidance document serves as a reference for the staff responsible for investigations and enforcement, no set of procedures or policies can replace the need for active and ongoing consultation with supervisors and colleagues in enforcement matters.  

Comments and suggestions for future changes and additions to this guidance document are invited and should be forwarded to your supervisor. 

The materials in this guidance document may be modified or revoked without prior notice by PHMSA management.
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	Term
	Definition
	Definition Source

	Abrasion resistance
	The ability of a coating to resist being worn away and to maintain its original appearance and structure when subjected to rubbing, scraping, or wear.
	NACE/ASTM G193 Corrosion Terms

	Abrasive blast cleaning
	Cleaning and roughening of a surface produced by the high-velocity impact of an abrasive that is propelled by the discharge of pressurized fluid from a blast nozzle or by a mechanical device such as a centrifugal blasting wheel  (also referred to as abrasive blasting)
	NACE/ASTM G193 Corrosion Terms

	Active corrosion
	Continuing corrosion which, unless controlled, could result in a condition that is detrimental to public safety or the environment. 
	192.3            195.553

	Actual wall thickness
	The measured wall thickness of pipe from its inner surface to its outer surface.  For new pipe, this measured dimension must be within tolerances stated in the manufacturer's specifications.  Actual wall thickness of installed pipe can be determined by using an ultrasonic thickness gauge (UT gauge).
	 

	Adhesion
	The state in which two surfaces are held together by interfacial forces, which may consist of chemical or interlocking forces, or both.  
	NACE/ASTM G193 Corrosion Terms

	Aerial crossing
	Where a pipeline crosses over a river, deep gully, or other geographic feature, and is not buried or submerged in water but is exposed to atmosphere.  The pipeline may be suspended by cables, attached to the girders of a bridge, or for short crossings, engineered to support itself.   
	 

	Aerobic bacteria
	Bacteria that grow and reproduce in the presence of oxygen.
	NACE TM0194 Internal Corrosion

	Airless spraying
	Process of spraying coating liquids using hydraulic pressure, not air pressure, to atomize.
	NACE/ASTM G193 Corrosion Terms

	Alternating current (AC)
	An electrical current whose direction or polarity changes with time.  The polarity or cycles are due to the alternating magnetic fields used in its generation.  The time frequency cycle is also referred to as hertz.  In North America, the common frequency is 60 hertz (cycles per second).  
	 

	Alternating current voltage gradient (ACVG)
	A method of measuring the change in electrical voltage gradient in the soil along and around a pipeline to locate coating holidays and characterize corrosion activity.
	ANSI/NACE SP0502

	Amphoteric metal
	A metal that is susceptible to corrosion in both acidic and alkaline environments.
	NACE/ASTM G193 Corrosion Terms

	Anaerobic bacteria
	Bacteria that grow and reproduce in the absence of oxygen.
	NACE TM0194 Internal Corrosion

	Anode
	The electrode in a corrosion cell where oxidation or corrosion occurs.  In a pipeline-related CP system, the anode is designed as the sacrificial material installed to purposely corrode and protect the structure (pipeline, tank bottom, or other underground structure).  There are two basic types of anodes:  the galvanic and the impressed current types. 
	 

	Anode (ground) bed
	One or more anodes installed below the earth's surface for the purpose of supplying cathodic protection.
	NACE SP0169

	Anodeless riser
	A plastic pipe sheathed inside a protective steel metallic casing. The steel-cased plastic pipe protrudes from the soil and is part of the service line carrying gas to the customer meter.  An anode is not required in this instance because the plastic pipe contains the gas pressure and is not susceptible to the typical corrosive processes.
	 

	Anomaly
	Any kind of imperfection, defect, irregularity, or deviation from the normal that may be present in either measurements or the physical facility.    
	 

	Appurtenance
	Any part of a pipeline that may be subjected to pump or compressor discharge pressure including, but not limited to, pipe, valves, fittings, flanges, and closures.
	 

	Assessment
	The use of testing techniques as allowed in this subpart (§192 Subpart O) to ascertain the condition of a covered pipeline segment.
	192.903

	Backfilling
	The technique for covering a newly constructed or recently unearthed pipeline so that adequate fill material is provided and compacted around the pipe to completely fill the excavation.  The fill material must be suitable and free of rocks and other debris to prevent damage to the coating and the pipe.  Rock shield, concrete and other coating methods may help protect the pipe during backfilling.  Proper backfilling is critical so that the pipe is properly supported and not subjected to added stresses due to soil subsidence or movement.
	 

	Barrier coating
	(1) A coating that has a high resistance to permeation of liquids and/or gases.                                                                                                                    (2) A coating that is applied over a previously coated surface to prevent damage to the underlying coating during subsequent handling.
	NACE/ASTM G193 Corrosion Terms

	Bell hole
	An enlarged hole other than a continuous trench, dug over and along the side of buried pipelines or in a trench to allow room for persons to perform maintenance-related work on the pipeline (i.e., coating repairs, welding, connections, or replacing pipe).  In the broad sense, any larger hole, other than a ditch, opened for pipeline work.  Smaller holes may be called key holes or pot holes.  
	 

	Biocide
	A chemical product that is intended to kill or render harmless biological organisms.
	NACE TM0194 Internal Corrosion

	Biofilm
	A matrix of bacteria, exopolymer, debris, and particulate matter that adheres to a surface.
	NACE TM0194 Internal Corrosion

	Blister
	A dome-shaped projection on the surface of a coating resulting from the local loss of adhesion and lifting of the film from an underlying coat or from the base substrate.
	NACE/ASTM G193 Corrosion Terms

	Blushing
	Whitening and loss of gloss of a coating, usually organic, caused by moisture (also known as blooming).
	NACE/ASTM G193 Corrosion Terms

	Bond
	A connection, usually metallic, that provides electrical continuity between structures that can conduct electricity.
	NACE SP0169

	Bracelet anode
	A galvanic anode with geometry suitable for direct attachment around the circumference of a pipeline.
	NACE/ASTM G193 Corrosion Terms

	Brush-off blast cleaned surface
	An abrasive blast cleaned steel surface that is free of all visible contaminants and foreign matter but may have some tightly adherent mill scale, rust, or coating.
	NACE/ASTM G193 Corrosion Terms

	Buried
	Covered or in contact with soil.
	195.553

	Calcareous deposit/coating
	A layer consisting of calcium carbonate and other salts deposited on the surface.  When the surface is cathodically polarized as in cathodic protection, this layer is the result of the increased pH adjacent to the protected surface.
	NACE/ASTM G193 Corrosion Terms

	Casing
	A pipe designed and installed to surround and protect a pipeline from external stresses and damage.  
	 

	Cast iron
	An unqualified term that applies to gray cast iron which is a cast ferrous material in which a major part of the carbon content occurs as free carbon in the form of flakes interspersed through the metal.                                                                                                                   Because the carbon flakes do not bond with the ferrous material on the molecular level, the metal is brittle and susceptible to stress cracking under higher pressure situations.   
	GPTC

	Cathode
	The electrode of an electrochemical cell at which reduction is the principal reaction.  Electrons (current) flow toward the cathode in the external circuit.
	NACE SP0169

	Cathodic disbondment
	The destruction of adhesion between a coating and the coated surface caused by products  of a cathodic reaction (usually hydrogen gas)
	NACE SP0169

	Cathodic polarization
	(1) The change of electrode potential caused by a cathodic current flowing across the electrode/electrolyte interface; (2) forced active (negative) shift in electrode potential.
	NACE SP0169

	Cathodic protection
	A technique to control the corrosion of a metal surface by making the structure work as the cathode of an electrochemical cell.                                                                                                                             (Typically, two types of CP systems are used: Galvanic systems use a series of sacrificial anodes of a more active metal (typically zinc or magnesium) to supply the current to the buried structure.  Galvanic anodes continue to corrode, and need to be replaced periodically.  Impressed current systems use anodes connected to a DC power source (rectifier - see definition).  Anodes are installed as a ground bed or deep well to provide the current flow to the buried structure.)  
	NACE SP0169 

	Chalking
	The development of loose, removable powder (pigment) at the surface of an organic coating, usually caused by weathering.
	NACE/ASTM G193 Corrosion Terms

	Checking
	The development of slight breaks in coatings that do not penetrate to the underlying surface.
	NACE/ASTM G193 Corrosion Terms

	Cleaning pig
	A mechanical device run inside a pipeline that uses cups, scrapers, or brushes to remove dirt, paraffin, rust, mill scale, or other foreign matter from the inside of a pipeline.  Cleaning pigs are run to increase the operating efficiency of a pipeline or to prepare the pipeline for an internal inspection.  May be used in conjunction with cleaning fluids.  
	 

	Close interval survey
	A potential survey with pipe-to-soil readings generally taken a maximum of two and one half (2 1/2) to five (5) feet apart.
	ANSI/NACE SP0502

	Coating
	A liquid, liquefiable or mastic composition that, after application to a surface, is converted into a solid protective, decorative or functional adherent film.
	 

	Commercial blast cleaned surface
	An abrasive blast cleaned steel surface that is free of all visible contaminants and foreign matter but may have some random staining on no more than 33 percent of the surface area.
	NACE/ASTM G193 Corrosion Terms

	Composite pipe repair
	A non-metallic reinforcement of pipe using a variety of composite repairs.  The reinforcements may include fiberglass, carbon fibers, and epoxies to provide hoop reinforcement to corrosion and mechanical damage.  Varieties of composite repairs include Clockspring®, Armor Plate®, and Diamond Wrap®.  
	 

	Conductivity 
	The ability of a substance (measured in ohm-cm) to conduct an electric charge or current due to the presence of positively or negatively charged ions.
	 

	Confirmatory direct assessment
	An integrity assessment method using more focused application of the principles and techniques of direct assessment to identify internal and external corrosion in a covered transmission pipeline segment.
	192.903

	Corrosion
	The deterioration of a material, usually a metal, that results from a reaction with its environment.
	NACE SP0169

	Corrosion concentration cell
	An electrochemical cell, the electromotive force of which is caused by a difference in concentration of some component in the electrolyte (this difference leads to the formation of discrete cathodic and anodic regions).
	NACE/ASTM G193 Corrosion Terms

	Corrosion fatigue
	The process wherein a metal fractures prematurely under conditions of simultaneous corrosion and repeated cyclic loading at lower stress levels or fewer cycles than would be required to cause fatigue of that metal in the absence of the corrosive environment.
	NACE/ASTM G193 Corrosion Terms

	Corrosion inhibitor
	A chemical substance or combination of substances that, when present in the proper concentration and forms in the environment, reduces the corrosion rate.
	NACE/ASTM G193 Corrosion Terms

	Corrosion rate
	The rate at which corrosion proceeds.
	NACE SP0169

	Coupon
	A small, carefully weighed and measured specimen of metal that is used to determine metal loss caused by corrosion over a specified period of time.
	 

	Covered segment or covered pipeline segment
	A segment of gas transmission pipeline located in a high consequence area
	192.903

	Covered task
	An activity, identified by the operator, that:                                                                                                                           (1) Is performed on a pipeline facility;                                                                                                                     (2) Is an operations or maintenance task;                                                                                                                        (3) Is performed as a requirement of this part; and                                                                                                                                     (4) Affects the operation or integrity of the pipeline.
	192.801                            195.501 

	Crevice corrosion
	Localized corrosion of a metal or alloy surface at, or immediately adjacent to, an area that is shielded from full exposure to the environment because of close proximity of the metal or alloy to the surface of another material or an adjacent surface of the same metal or alloy.
	NACE/ASTM G193 Corrosion Terms

	Criteria
	Standards on which a judgment or decision is made.  The standard is established by rule, test, standard, consensus, or other means.    
	 

	Critical Interference Bond
	An interference bond whose failure would jeopardize structural protection.                                                                                                              'Critical bonds' are metallic connections between adjacent buried structures that, if not connected, would allow detrimental corrosion to occur on one facility.  The bond is only critical to the more negative pipeline facility, or the one losing current to the other facility.   
	 

	Current
	The flow of electrons in a circuit, measured in amperes (amps). 
	 

	Current attenuation survey
	A method of measuring the overall condition of the coating on a pipeline based on the application of electromagnetic field propagation theory.  Concomitant data collected may include depth, coating resistance and conductance, anomaly location, and anomaly type.
	ANSI/NACE SP0502

	Current density
	The current to or from a unit area of an electrode surface.
	 

	Deep anode (ground) bed
	A ground bed in which the anodes are placed far below the earth’s surface in a single vertical hole. Deep ground beds are typically considered 50 feet or deeper.
	 

	Defect
	An imperfection in a pressure vessel or pipe that, depending on the type of defect, should be analyzed using a recognized and approved procedure, such as ASME B31G or RSTRENG.  Defects may need to be repaired or removed, or the operating pressure lowered, depending on operating requirements of the facility. 
	 

	Dielectric coating
	A coating that does not conduct electricity.
	NACE/ASTM G193 Corrosion Terms

	Diode
	A bipolar semiconducting device having a low resistance in one direction and a high resistance in the other.
	NACE SP0169

	Direct assessment (DA)
	An integrity assessment method that utilizes a process to evaluate certain threats (i.e., external corrosion, internal corrosion and stress corrosion cracking) to a covered pipeline segment's integrity. The process includes the gathering and integration of risk factor data, indirect examination or analysis to identify areas of suspected corrosion, direct examination of the pipeline in these areas, and post assessment evaluation.
	192.903                   195.553

	Direct current (DC)
	An electrical current whose polarity or direction is constant with respect to time.  DC current is typically used in impressed current cathodic protection systems.  A rectifier is used to produce DC current.    
	 

	Direct current voltage gradient (DCVG)
	A method of measuring the change in electrical voltage gradient in the soil along and around a pipeline to locate coating holidays and characterize corrosion activity.
	ANSI/NACE SP0502

	Direct examination
	Inspections and measurements made on the pipe surface at excavations as part of external corrosion direct assessment (ECDA).
	ANSI/NACE SP0502

	Disbonded coating
	Any loss of adhesion between the protective coating and a pipe surface as a result of adhesive failure, chemical attack, mechanical damage, hydrogen concentrations, etc.  Disbonded coating may or may not be associated with a coating holiday.
	ANSI/NACE SP0502

	Disbondment
	The loss of adhesion between a coating and the substrate (pipe surface).
	NACE/ASTM G193 Corrosion Terms

	Dissimilar metals
	Different metals that could form an anode-cathode relationship in an electrolyte when connected by and electron-conducting (usually metallic) path.
	NACE/ASTM G193 Corrosion Terms

	Distributed anode bed
	A ground bed where the anodes are spread over a wide geographical area. Usually employed to protect densely routed buried piping systems, such as in compressor station yards.
	 

	Dry film thickness
	The thickness of a dried film, coating, or membrane.
	NACE/ASTM G193 Corrosion Terms

	Ductile (nodular) iron
	A cast ferrous material in which the free graphite (carbon) present is in a spherical form rather than a flake form as in cast iron. These round shaped carbon elements cause ductile iron to be more malleable than cast iron, yet retain its toughness. These desirable properties of ductile iron are achieved by means of chemistry and a specialized heat treatment of the castings. 
	GPTC

	Electrical isolation
	The condition of being electrically separated from other metallic structures or the environment.
	NACE SP0169

	Electrical resistance probes
	An electronic probe that can be used in systems where gas or liquids (including hydrocarbons) are present to determine metal loss over time by measuring the increase in the resistance of the electrode as its cross-sectional area is reduced by corrosion. The resistance of the electrode is then compared with the resistance of a reference electrode.
	 

	Electrical survey
	A series of closely spaced pipe-to-soil readings over pipelines which are subsequently analyzed to identify locations where a corrosive current is leaving the pipe.  
	192.3                   195.553

	Electrode
	An electronic conductor used to establish electrical contact with an electrolyte as part of a cathodic protection circuit.
	 

	Electrolysis
	Production of chemical changes of the electrolyte by the current flowing through an electrochemical cell.
	NACE/ASTM G193 Corrosion Terms

	Electrolyte
	A chemical substance containing ions that migrate in an electric field. Electrolytes can play a role in external corrosion or internal corrosion of metallic pipelines.  For external corrosion, electrolyte refers to the soil or liquid adjacent to and in contact with a buried or submerged piping system, including the moisture and other chemicals contained therein. For internal corrosion, electrolyte refers to the chemicals contained in water on the inside the pipeline, including solutions of salts, acids and bases.
	GPTC

	Electrolytically shorted/coupled casing
	A casing with a low casing to pipe resistance due to the presence of an electrolyte in the casing/pipe annulus.  Electrolytically shorted or coupled casings may be shorted periodically and not continuously.  These casing are not considered to be metallically shorted.
	 

	Electromagnetic inspection technique
	An aboveground survey technique used to locate coating defects on buried pipelines by measuring changes in the magnetic field that are caused by the defects.
	ANSI/NACE SP0502

	Electromotive force series  (EMF series)
	A list of elements arranged according to their standard electrode potentials, the sign being positive for elements whose potentials are more noble than hydrogen such as gold and negative for those more active than hydrogen such as zinc (not to be confused with galvanic series).
	NACE/ASTM G193 Corrosion Terms

	Environment
	The surroundings or conditions (physical, chemical, mechanical) in which a material exists.
	NACE/ASTM G193 Corrosion Terms

	Erosion
	Abrasive metal loss caused by high surface velocity of the transported media, particularly when entrained solids or particulates are present.
	 

	Erosion corrosion
	A conjoint action involving erosion and corrosion in the presence of a moving corrosive fluid or a material moving through the fluid, leading to accelerated loss of material.
	NACE/ASTM G193 Corrosion Terms

	Excavation damage
	Any impact that results in the need to repair or replace an underground facility due to a weakening, or the partial or complete destruction, of the facility, including, but not limited to, the protective coating, lateral support, cathodic protection, or the housing for the line device or facility.
	192.1001

	Exposed pipeline
	Any part of a pipeline not completely buried, and partially exposed to the atmosphere.
	 

	External corrosion direct assessment (ECDA)
	A four-step process that combines pre-assessment, indirect inspection, direct examination, and post-assessment to evaluate the threat of external corrosion to the integrity of a pipeline. 
	192.925 195.553

	Facultative anaerobic bacteria
	Bacteria that are able to carry out both aerobic and anaerobic metabolism and therefore are able to grow and reproduce in both the presence and absence of oxygen.
	NACE TM0194 Internal Corrosion

	Far-ground (FG) potential
	A structure-to-electrolyte potential measured directly over the pipeline, away from the electrical connection to the pipeline.
	ANSI/NACE SP0502

	Fault
	Any anomaly in the coating, including disbonded areas and holidays.
	ANSI/NACE SP0502

	Fault current
	A current that flows from one conductor to ground or to another conductor as a result of an abnormal connection (including an arc) between the two.  A fault current flowing to ground may be called a ground fault current.
	NACE/ASTM G193 Corrosion Terms

	Filliform corrosion
	Corrosion that occurs under some coatings in the form of randomly distributed threadlike filaments.
	NACE/ASTM G193 Corrosion Terms

	Foreign structure
	Any metallic structure that is not intended as a part of a system under CP.
	 

	Fretting corrosion
	Deterioration at the interface between contacting surfaces as the result of corrosion and slight oscillatory slip between the two surfaces.
	NACE/ASTM G193 Corrosion Terms

	Galvanic anode
	A metal that provides sacrificial protection to another metal that is more noble when electrically coupled in an electrolyte. This type of anode is the electron source in one type of cathodic protection.
	NACE SP0169

	Galvanic corrosion
	Accelerated corrosion of a metal because of an electrical contact with a more noble metal or non-metallic conductor in a corrosive electrolyte.
	NACE/ASTM G193 Corrosion Terms

	Galvanic couple
	A pair of dissimilar conductors, commonly metals, in electrical contact in an electrolyte.
	NACE/ASTM G193 Corrosion Terms

	Galvanic series
	A list of metals and alloys arranged according to their relative electrolytic potentials to one another in a given environment. The metals or alloys higher on the list (more negative) are anodic to those lower on the list, and the metals or alloys lower on the list (more positive) are cathodic to those higher on the list. 
	 

	Gas
	Gas is considered natural gas, flammable gas, or gas which is toxic or corrosive.                                                                                                                    (In general, gas refers to a fluid in the vapor state of a substance.) 
	192.3

	General corrosion
	Corrosion pitting so closely grouped as to affect the overall strength of the pipe is considered general corrosion.
	192.485(a)

	Graphitic corrosion
	Deterioration of cast iron wherein the metallic constituents are selectively leached or converted to corrosion products, leaving the graphitic particles intact.  (Should not be used to describe graphitization.)
	NACE/ASTM G193 Corrosion Terms

	Graphitization
	The formation of graphite in iron or steel, usually from decomposition of iron carbide at elevated temperatures.                                                                                                                       (Should not be used to describe graphitic corrosion.)
	NACE/ASTM G193 Corrosion Terms

	Grit blasting
	Abrasive blast cleaning using grit as the abrasive.
	NACE/ASTM G193 Corrosion Terms

	Half-cell (electrode)
	A device that contains a conductive electrode immersed in a surrounding conductive electrolyte, and used to measure the effectiveness of cathodic protection systems. A half cell may be made of a variety of materials, but typically is a copper-copper sulfate for soil readings, or a silver-silver chloride for readings taken in a saline environment.   
	 

	Hand tool cleaning
	Removal of loose rust, loose mill scale, and loose coating by hand chipping, scraping, sanding, and wire brushing.
	NACE/ASTM G193 Corrosion Terms

	High consequence  area (HCA) - Gas
	An area defined by certain class locations or a Potential Impact Radius that must be covered by an operator’s gas Integrity Management Program.  See 49 CFR 192.903 for a complete definition
	 

	High pressure distribution system
	A distribution system in which the gas pressure in the main is higher than the pressure provided to the customer.                            
	192.3

	Holiday
	A discontinuity in a protective coating that exposes unprotected surface to the environment.
	ANSI/NACE SP0502

	Holiday detection
	Testing a coating for holidays by using an instrument that applies a voltage between the external surface of the coating and the pipe.  
	GPTC

	Hydrogen blistering
	The formation of subsurface planar cavities, called hydrogen blisters, in a metal resulting from excessive internal hydrogen pressure.  Growth of near-surface blisters in low-strength metals usually results in surface bulges.
	NACE/ASTM G193 Corrosion Terms

	Hydrogen embrittlement
	Embrittlement caused by the presence of hydrogen within a metal or alloy.
	NACE/ASTM G193 Corrosion Terms

	Hydrogen induced cracking
	Stepwise internal cracks that connect adjacent hydrogen blisters on different planes in the metal, or to the metal surface.
	NACE/ASTM G193 Corrosion Terms

	Hydrogen stress cracking
	Cracking of a metal or alloy under the combined action of tensile stress and the presence of hydrogen in the metal or alloy.
	NACE/ASTM G193 Corrosion Terms

	ILI (inline inspection)
	The inspection of a steel pipeline using an electronic instrument or tool that travels along the interior of the pipeline in order to locate corrosion and/or material defects.                                                                                                                                                                            
	NACE

	ILI tools
	Any of a variety of inspection devices designed to be run while the pipeline remains in service.  These devices, or "pigs", measure and record the internal geometry, external or internal corrosion as well as provide information about pipe characteristics such as wall thickness and other pipe defects.  Magnetic flux leakage, ultrasonic, calipers, and geometry are examples of smart tools.  Also referred to as smart pigs.    
	 

	Impressed current
	An electric current supplied by a device employing a power source that is external to the electrode system.
	NACE/ASTM G193 Corrosion Terms

	Impressed current anode
	Anodes, typically made of graphite, carbon  or high-silicon cast iron installed in either ground beds or deep wells drilled along the pipeline route, that provide sacrificial protection to another metal when electrically connected to a rectifier.                                                                                                                                                      
	 

	Inactive pipeline
	A pipeline that is not presently being used to transport gas or liquids, but continues to be maintained under Part 192 or 195.    May also be called an idle pipeline.                                                                                                                                              (The Parts 192 and 195 regulations do not define "idle" pipe. Pipe is considered either active or abandoned.)
	GPTC

	Indirect inspection
	Equipment and practices used to take measurements at ground surface above or near a pipeline to locate or characterize corrosion activity, coating holidays, or other anomalies.
	ANSI/NACE SP0502

	Inhibitors
	An additive used to retard undesirable chemical action in a pipeline or pipeline facility when added in small quantities.
	 

	Instant - off potential
	The structure-to-soil potential immediately after all CP current is interrupted and prior to polarization decay.
	 

	Instant - on potential
	The structure-to-soil potential immediately after CP current is applied and prior to polarization.
	 

	Integrity management (IM)
	A risk-based approach to improving pipeline safety.
Integrated and iterative processes for assessing and mitigating pipeline risks in order to reduce both the likelihood and consequences of incidents or accidents.  These management and analysis processes integrate all available integrity-related data and information to assess the risks associated with pipelines, and then implements additional risk control measures. 
	 

	Integrity management plan (IM Plan)
	A written explanation of the mechanisms or procedures the operator will use to implement its integrity management program and to ensure compliance with this subpart.
	192.1001

	Integrity management program
	A set of safety management, analytical, operations, and maintenance processes that are implemented in an integrated and rigorous manner to assure operators provide protection for HCAs. While the rules provide some flexibility for an operator to develop a program best suited for its pipeline system(s) and operations, there are certain required features – called “program elements” – which each integrity management program must have.
	https://primis.phmsa.dot.gov/comm/Im.htm

	Integrity management program (IM Program)
	An overall approach by an operator to ensure the integrity of its gas distribution system.
	192.1001

	Interference
	Ionic current discharged through the electrolytic path from a metallic structure due to the suppression with the CP system of that structure.
	 

	Interference bond
	An intentional metallic connection, between metallic systems in contact with a common electrolyte, designed to control electrical current interchange between the systems.
	NACE SP0169

	Internal corrosion direct assessment (ICDA)
	Process an operator uses to identify areas along the pipeline where fluid or other electrolyte introduced during normal operation or by an upset condition may reside, and then focuses direct examination on the locations in covered segments where internal corrosion is most likely to exist.  The process identifies the potential for internal corrosion caused by microorganisms, or fluid with CO2, O2, hydrogen sulfide or other contaminants present in the gas.
	192.927(a)

	Ion
	An electrically charged atom or group of atoms.
	 

	IR drop
	The voltage drop across a resistance in accordance with Ohm’s Law.
	ANSI/NACE SP0502

	Jeep
	A method of holiday detection using an instrument that applies a voltage between the external surface of the coating and the pipe.  
	GPTC

	Laminar flow
	Laminar flow describes the relatively straight travel path of the fluid molecules within the pipe. The flow velocity decreases with the distance from the center of the pipe. The velocity profile of a fluid in laminar flow is bullet shaped and concentric about the centerline. This shape accounts for the larger interface or commingling of batched streams of crude oils. Laminar flow conditions within a pipeline will also yield increased water dropout in low-lying areas. 
	 

	Launcher/receiver
	Barrel-shaped appurtenance attached to a pipeline and able to be isolated from the pipeline pressure to facilitate launching pigs into the pipeline and receiving the pigs out of the pipeline.  
	 

	Life-of-facility documents
	The documents relating to design, materials, construction, testing, repairs, and some corrosion records that must be maintained as long as the facility remains in service.   
	 

	Light surface oxide
	A non-damaging form of corrosion.
	GPTC

	Line section
	A line section means a continuous run of transmission line between adjacent compressor stations, between a compressor station and storage facilities, between a compressor station and a block valve, or between adjacent block valves. 
	192.3

	Main
	A distribution line that serves as a common source of supply for more than one service line. 
	192.3

	Maximum actual operating pressure 
	The maximum pressure that occurs during normal operations over a period of 1 year. 
	192.3

	Maximum allowable operating pressure (MAOP)
	Means the maximum pressure at which a pipeline or segment of a pipeline may be operated under Part 192.                                                                                                                         (See §192.619 for further guidance.)
	192.3

	MCF
	A measurement term used to indicate one thousand cubic feet of gas. 
	 

	Microbiologically influenced corrosion (MIC)
	Localized corrosion resulting from the presence and activities of microorganisms, including bacteria and fungi.
	ANSI/NACE SP0502

	Mill scale
	The oxide layer formed during hot fabrication or heat treatment of metals.
	NACE/ASTM G193 Corrosion Terms

	MMCF
	A measurement term used to indicate one million cubic feet of gas. 
	 

	Natural gas liquids
	Heavy hydrocarbons found in natural gas, which may be extracted or isolated and processed as liquefied petroleum gas (LPG) (examples include propane, butane, and natural gasoline). 
	 

	Near-ground (NG) potential  
	A structure-to-electrolyte potential taken directly over the pipeline, at the spot of electrical connection.
	ANSI/NACE SP0502

	Near-white blast cleaned surface
	An abrasive blast cleaned steel surface that is free of all visible contaminants and foreign matter, but may have some random staining on no more than five (5) percent of the surface area.
	NACE/ASTM G193 Corrosion Terms

	Noble metal
	A metal with a standard electrode potential more positive than that of hydrogen.
	NACE/ASTM G193 Corrosion Terms

	Nominal wall thickness
	The wall thickness, in inches, computed by, or used in, the design formula for steel pipe in §192.105. Pipe may be ordered to this computed wall thickness without adding an allowance to compensate for the under-thickness tolerances permitted in approved specifications.
	GPTC

	Non-critical interference bond
	A metallic connection between adjacent buried structures which allow current flow that is not detrimental to the operator of the pipeline. 
	 

	Nondestructive testing (NDT)
	Testing in which the part being tested is not rendered unusable.  NDT techniques include radiography (X-ray), ultrasonic, magnetic particles, dye penetrate, or ammonium persulfate.
	 

	Oxidation
	(1) Loss of electrons by a constituent of a chemical reaction.                                                                                         (2) Corrosion of a metal that is exposed to an oxidizing gas at elevated temperatures.
	NACE/ASTM G193 Corrosion Terms

	Padding
	The placing of material free of any hard objects (rocks, etc.) below, around, and above the pipe during backfill in order to protect the pipe surface from puncture or excessive abrasion. 
	 

	Parts per million (ppm)
	A unit typically used to express chemical concentration, one part of the chemical in each one million (1,000,000) parts of the base material.  
	 

	pH
	The negative logarithm of the hydrogen ion concentration in a solution.                                                                                                                                          (The measurement of the hydrogen ion concentrations in solution.  pH is a 14-point scale that measures the acidic or alkalinity value of a substance:  strong acids have low pH values and strong bases have high pH values, with a value of 7 being considered neutral, anything less than 7 is considered an acid and greater than 7 are alkaline or bases).
	NACE/ASTM G193 Corrosion Terms

	Pig
	Any mechanical device inserted and run inside a pipeline. 
	 

	Pipe
	Any pipe or tubing used in the transportation of gas, including pipe-type holders.
	192.3

	Pipeline
	All parts of those physical facilities through which gas moves in transportation, including pipe, valves, and other appurtenance attached to pipe, compressor units, metering stations, regulator stations, delivery stations, holders, and fabricated assemblies.
	192.3

	Pipeline environment
	Includes soil resistivity (high or low), soil moisture (wet or dry), soil contaminants that may promote corrosive activity, and other know conditions that could affect the probability of active corrosion. 
	192.3                      195.553

	Pipeline facility
	New and existing pipeline, rights-of-way, and any equipment, facility, or building used in the transportation of gas or in the treatment of gas during the course of transportation.
	192.3

	Pitting
	Localized corrosion of a metal surface that is confined to a small area and takes the form of cavities called pits.
	NACE/ASTM G193 Corrosion Terms

	Planktonic bacteria
	Bacteria that are freely floating in brine.  Planktonic bacteria can become sessile bacteria by adhering to a surface.
	NACE TM0194 Internal Corrosion

	Polarization
	The change from the open circuit potential as a result of current across the electrode/electrolyte interface.
	NACE SP0169

	Polarization decay
	The change in electrode potential with time resulting from the interruption of applied current.
	NACE/ASTM G193 Corrosion Terms

	Polarized potential
	The potential across the structure/electrolyte interface that is the sum of the corrosion potential and the cathodic polarization.
	NACE SP0169

	Pot life
	The maximum elapsed time during which a coating can be effectively applied after all components of the coating have been thoroughly mixed.
	NACE/ASTM G193 Corrosion Terms

	Power tool cleaning
	Removal of loose rust, loose mill scale, and loose coating by power tool chipping, descaling, sanding, wire brushing, and grinding.
	NACE/ASTM G193 Corrosion Terms

	Primer
	A coating material intended to be applied as the first coat on an uncoated surface.  The coating is specifically formulated to adhere to and protect the surface as well as to produce a suitable surface for subsequent coats.
	NACE/ASTM G193 Corrosion Terms

	Protective coating
	A coating applied to a surface to protect the substrate from corrosion.
	NACE/ASTM G193 Corrosion Terms

	Purging
	The act of replacing a gas, air or liquid with another fluid in a container or pipeline to prevent the formation of an explosive mixture.  
	 

	Qualified 
	An individual has been evaluated and can (a) perform assigned covered tasks and (b) recognize and react to abnormal operating conditions 
	192.803         195.503

	Rectifier
	A device used to convert alternating current (AC) to direct current (DC). 
	 

	Reference electrode (half cell)
	An electrode whose open-circuit potential is constant under similar conditions of measurement, which is used for measuring the relative potentials of other electrodes.
	NACE SP0169

	Remediation
	A repair or mitigation activity an operator takes on a covered segment to limit or reduce the probability of an undesired event occurring or the expected consequences from the event.
	192.903

	Remote Earth
	A location on the earth far enough from the affected structure that the soil potential gradients associated with currents entering the earth from the affected structure are insignificant.
	NACE/ASTM G193 Corrosion Terms

	Resistance bond
	A metallic path, where the amount of current is controlled by a permanent or adjustable resistance, installed to provide a return path for cathodic protection current thus to prevent corrosion due to interference or stray current.
	 

	Reverse-current switch
	A bond designed and constructed such that CP current can pass in only one direction.
	 

	Riser
	A general term for vertical runs of piping regardless of the size or application. 
	 

	Serial dilution method
	Method of enumerating bacteria in a sample via transfer to a series of growth media vials using successive 1:10 dilutions in each successive vial.  Following an incubation period, the number of positive cultures provides an estimate of the number of bacteria in the original sample.  For statistical validity this test is done with replicates and the population estimate is derived from a statistical table.
	NACE TM0194 Internal Corrosion

	Sessile bacteria
	Bacteria that are attached to surfaces.  Bacteria that live in biofilms are sessile bacteria.
	NACE TM0194 Internal Corrosion

	Shallow anode (conventional ground) bed
	One or more anodes installed either vertically or horizontally at a nominal depth of less than 50 feet for the purpose of supplying CP current.
	NACE/ASTM G193 Corrosion Terms

	Shelf life
	The maximum length of time packaged materials can be stored, at specified conditions, and remain in usable condition.
	NACE/ASTM G193 Corrosion Terms

	Shielding
	High resistance or non-conducting material preventing CP current from reaching the structure, or low resistance material diverting the current away from the structure to be protected.
	 

	Shorted pipeline casing
	A casing that is not electrically isolated from the carrier pipe.  Generally this term is used for casings that are in direct metallic contact with the carrier pipe.
	 

	Shot blasting
	Abrasive blast cleaning using metallic (usually steel) shot as the abrasive.
	NACE/ASTM G193 Corrosion Terms

	Smart pig
	Any of a variety of inspection devices designed to be run while the pipeline remains in service.  These devices, or "pigs", measure and record the internal geometry, external or internal corrosion as well as provide information about pipe characteristics such as wall thickness and other pipe defects.  Magnetic flux leakage, ultrasonic, calipers, and geometry are examples of smart tools (also referred to as ILI tools).    
	 

	Solvent cleaning
	Removal of oil, grease, dirt, soil, salts, and contaminants using organic solvents or other cleaners such as vapor, alkali, emulsion, or steam.
	NACE/ASTM G193 Corrosion Terms

	Sour 
	Fluids containing sulfur compounds or entrained hydrogen sulfide (H2S) at concentration which may cause corrosion and require additional processing.  
	 

	Specific gravity
	The ratio of the weight of a given volume of a substance at a given temperature to the weight of a standard substance at the same temperature.     
	NACE

	Stray current
	Current which flows through paths other than the intended circuit.
	NACE SP0169

	Stress corrosion cracking (SCC)
	The formation of cracks in metallic pipe, typically in a colony or cluster, as a result of the interaction of tensile stress, a corrosive environment, and a susceptible material.
	GPTC

	Structure-to-electrolyte potential
	The potential difference between the surface of a buried or submerged metallic structure and the electrolyte that is measured with reference to an electrode in contact with the electrolyte.
	NACE SP0169

	Subject matter experts (SMEs)
	Persons knowledgeable about design, construction, operations, maintenance, or characteristics of a pipeline system. Designation as an SME does not necessarily require specialized education or advanced qualifications. Some SMEs may possess such expertise, but detailed knowledge of the pipeline system gained by working with it over time can also make someone an SME. SMEs may be employees, consultants, contractors, or any suitable combination of these.
	GPTC

	Sulfate-reducing bacteria
	A diverse variety of heterotrophic microorganisms characterized by its metabolism of sulfate to sulfide.
	NACE TM0194 Internal Corrosion

	Sulfide stress cracking
	Cracking of a metal under the combined action of tensile stress and corrosion in the presence of water and hydrogen sulfide.
	NACE/ASTM G193 Corrosion Terms

	Surface profile
	The irregular peak and valley profile on a bare surface that can result from operations such as abrasive blast cleaning or power tool cleaning.
	NACE/ASTM G193 Corrosion Terms

	Telluric current
	Current in the earth as a result of geomagnetic fluctuations.
	NACE SP0169

	Test station (test point)
	An aboveground electrical connection to an underground pipe or structure where pipe-to-soil potentials are taken to monitor CP. 
	 

	Topcoat
	The final coat of a coating system.  (also referred to as the finish coat)
	NACE/ASTM G193 Corrosion Terms

	Turbulent flow
	The chaotic and random flow patterns that occur as fluid moves through a pipeline.  Although it requires more energy, hazardous liquid pipelines prefer to operate in the turbulent flow mode because less commingling or interface occurs between batches. The haphazard molecular flow pattern also keeps sediment and water mixed up or suspended in the flow stream. 
	 

	Ultrasonic testing
	A non-destructive inspection method consisting of an instrument with a probe that generates high-frequency sound waves and measures the waves reflection off the pipe inner wall. Ultrasonic probes must be "coupled" to the pipe with some sort of liquid, and is used to determine the condition of the pipeline facilities.   
	 

	Viscosity
	The resistance to flow in a particular fluid. 
	 

	Voltage
	An electromotive force or a difference in electrode potentials expressed in volts.
	NACE SP0169

	Wet film thickness
	The thickness of a coating measured immediately after application before any appreciable solvent has evaporated or drying has taken place.
	NACE/ASTM G193 Corrosion Terms

	Wet gas
	Natural gas containing liquid, including water or liquefiable hydrocarbons such as natural gasoline, butane, pentane and other light hydrocarbons that can be removed by chilling, pressurization, or other extraction methods. For operator established tariff purposes, any gas containing water vapor in excess of 7 pounds per million cubic feet (mmcf) is considered wet gas.  
	 

	White metal blast cleaned surface
	An abrasive blast cleaned steel surface that is free of all visible contaminants, foreign matter, and staining.
	NACE/ASTM G193 Corrosion Terms
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CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.451

	Section Title
	Scope

	Existing Code Language
	(a)  This subpart prescribes minimum requirements for the protection of metallic pipelines from external, internal, and atmospheric corrosion.
(b)  [Reserved]


	Origin of Code
	Authority:  Natural Gas Pipeline Act of 1968 (49 U.S.C. sec. 1671 et seq.), Part I regulations of Office of the Secretary of Transportation, 49 CFR Part I, and delegation of authority to Director, Office of Pipeline Safety, 33 FR 16468, unless otherwise noted.  


	Last Amendment
	Amdt. 192–4, 36 FR 12302, June 30, 1971, Amdt. 192–27, 41 FR 34606, 
Aug.16, 1976; Amdt. 192–33, 43 FR 39389, Sept. 5, 1978


	Interpretation   Summaries

	

	Advisory Bulletin/Alert Notice Summaries
	




	Other Reference Material & Source
	



	Guidance Information
	1. Procedures for controlling corrosion are required by §192.13(c) and §192.605(b)(2) including those for the design, installation, operation and maintenance of CP systems.  This section, §192.451, states that the procedures are required for external, internal, and atmospheric corrosion control on metallic (steel, aluminum, copper, cast iron, ductile iron, and other metals, as applicable) pipelines.  Criteria for CP are contained in Appendix D to Part 192.
	

	Examples of a Probable Violation

	

	Examples of Evidence 

	

	Other Special Notations
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CORROSION Part 192

	Revision Date
	 12/9/2011 

	Code Section
	§192.452 (a) 

	Section Title
	[bookmark: _Toc115593364][bookmark: _Toc115677065][bookmark: _Toc115677131][bookmark: _Toc115677211][bookmark: _Toc115678024]How does this subpart apply to converted pipelines and regulated onshore gathering lines? 

	Existing Code Language
	Converted Pipelines.  Notwithstanding the date the pipeline was installed or any earlier deadlines for compliance, each pipeline which qualifies for use under this part in accordance with §192.14 must meet the requirements of this subpart specifically applicable to pipelines installed before August 1, 1971, and all other applicable requirements within 1 year after the pipeline is readied for service.  However, the requirements of this subpart specifically applicable to pipelines installed after July 31, 1971, apply if the pipeline substantially meets those requirements before it is readied for service or it is a segment which is replaced, relocated, or substantially altered.

	Origin of Code
	NGPSA of 1968

	Last Amendment
	[Amdt. 192-30, 42 FR 60146, Nov. 25, 1977]

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards

	Guidance Information
	1. First, if the line was substantially in compliance with §192.455 prior to conversion, §192.455 still applies and the CP system must be continuously maintained per the requirements of Subpart I.

2. Second, if the line was not substantially in compliance with §192.455, the line must meet the requirements of §192.457 within 1 year of conversion.

3. Any pipeline segment that is replaced, relocated, or substantially altered must also meet the requirements of §192.455.

4. Note: “Substantially” means that if CP was installed and applied to the pipeline, even though records may not be available to demonstrate that all of the requirements of Subpart I were met, the CP system must be maintained and brought into compliance with all requirements of Subpart I within 1 year.


	Examples of a Probable Violation
	1. The operator has a pipeline that was under CP prior to conversion but did not maintain the CP per the requirements of §192.455.
2.  The operator has a pipeline that was not under CP prior to conversion and did not install CP within 1 year per the requirements of §192.457.
3.  The operator replaced, relocated, or substantially altered a pipeline segment that does not meet the CP requirements of § 192.455.

	Examples of Evidence 
	1. Lack of documentation or inadequate field tests and surveys for the pipeline to be converted to determine whether CP substantially met the requirements of §192.455 and to insure that cathodic protection was applied to the pipeline to meet the requirements of Subpart I within 12 months of the conversion. The tests and surveys may include electrical surveys, pipe examination, coating examination, current requirement tests and soil tests.  Lack of documentation to demonstrate that the pipeline was evaluated to determine whether CP was required under the provisions of §192.457.  Lack of documentation to demonstrate that CP was applied as required by §192.455 to any pipeline segment that was replaced, relocated, or substantially altered.

	Other Special Notations
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CORROSION Part 192

	Revision Date
	 12/9/2011


	Code Section
	§192.452 (b)


	Section Title
	How does this subpart apply to converted pipelines and regulated onshore gathering lines?


	Existing Code Language
	Regulated Onshore Gathering Lines.  For any regulated onshore gathering line under  §192.9 existing on April 14, 2006, that was not previously subject to this part, and for any onshore gathering line that becomes a regulated onshore gathering line under §192.9 after April 14, 2006, because of a change in class location or increase in dwelling density:

(1) The requirements of this subpart specifically applicable to pipelines installed before 
      August 1, 1971, apply to the gathering line regardless of the date the pipeline was 
      actually installed; and

(2) The requirements of this subpart specifically applicable to pipelines installed after
     July 31, 1971, apply only if the pipeline substantially meets those requirements.


	Origin of Code
	NGPSA of 1968


	Last Amendment
	[Amdt. 192-30, 42 FR 60146, Nov. 25, 1977; Amdt 192-102, 71 FR 13303, Mar. 15, 2006]

	Interpretation  Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. First, If the line was substantially in compliance with §192.455 prior to becoming a regulated onshore gathering line, §192.455 still applies and the CP system must be continuously maintained per the requirements of Subpart I.  

2. Second, if the line was not substantially in compliance with §192.455, the line must meet the requirements of 192.457 within 1 year of becoming a regulated onshore gathering line.

3. Note: “Substantially” means that if CP was installed and applied to the pipeline, even though records may not be available to demonstrate that all of the requirements of Subpart I were met, the CP system must be maintained and brought into compliance with all requirements of Subpart I within 1 year.


	Examples of a Probable Violation
	1. The operator has a pipeline that was under CP prior to becoming a regulated onshore gathering line but did not maintain the CP per the requirements of 192.455.

2. The operator has a pipeline that was not under CP prior to becoming a regulated onshore gathering line and did not install CP within 1 year per the requirements of 192.457.


	Examples of Evidence 
	1. Lack of documentation or inadequate field tests and surveys for the pipeline to become a regulated onshore gathering line to determine whether CP substantially met the requirements of §192.455 and to insure that cathodic protection was applied to the pipeline to meet the requirements of Subpart I within 12 months of the conversion. The tests and surveys may include electrical surveys, pipe examination, coating examination, current requirement tests and soil tests.  Lack of documentation to demonstrate that the pipeline was evaluated to determine whether CP was required under the provisions of §192.457.  

	Other Special Notations
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CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.453  

	Section Title
	General

	Existing Code Language
	The corrosion control procedures required by §192.605(b)(2), including those for the design, installation, operation, and maintenance of cathodic protection systems, must be carried out by, or under the direction of, a person qualified in pipeline corrosion control methods.

	Origin of Code
	NGPSA 1968

	Last Amendment
	[Amdt. 192-71, 59 FR 6575, Feb. 11, 1994]

	Interpretation Summaries
	Interpretation:  PI-92-062  Date:  November 23, 1992 
This interpretation clarifies that an operator is in compliance with § 192.463(a) as long as each point tested under § 192.465(a) meets any one of the Appendix D criteria or its equivalent.  If further clarifies that no additional test data are required provided one of the criteria of the Appendix D is met.  Lastly, the interpretation clarifies that the operator's corrosion control procedures under § 192.453 should, at a minimum, specify the criterion used for each segment of its pipeline. 
Interpretation:  PI-ZZ-066  Date:  November 3, 1986
Clarifies that Section 192.453 notes that a NACE certification is not specifically required, but would be considered in determining a person’s qualifications.  Furthermore, this interpretation clarifies that the Department of Transportation does not certify qualified persons.  
Interpretation:  PI -78-017  Date:  June 20, 1978
Clarifies that Section 192.453 acknowledges that some corrosion contractors are not qualified, but that section 192.453 does not regulate such contractors, and the operator is ultimately responsible for compliance with section 192.453 Subpart I regulations.  This interpretation also clarifies that the operator must ensure that pipeline activities are carried out by, or under the direction of a person qualified by experience or training in corrosion control methods, in accordance with the requirements of section 192.453. 

Interpretation: PI-76-064  Date:  September 20, 1976 
Clarifies that Section 192.453 requires that the corrosion control activities on any pipeline subject to the Department of Transportation’s jurisdiction must be carried out by, or under the direction of a person qualified by experience or training in corrosion control methods.

Interpretation:  PI-73-030  Date:  October 24, 1973 
Clarifies that the activities of section 192.453 contained in Subpart must be carried out by, or under the direction of a person qualified by experience or training in corrosion control methods, but annual reporting of the cathodic protection monitoring is not required by section 192.453.  

Interpretation:  PI-73-015   Date:  June 22, 1973 
Clarifies that the activities of section 192.453 under Subpart I are required to be carried out by, or under the direction of a person qualified by experience or training in corrosion control methods, and that the operator’s organizational structure is not relevant to the enforcement of section 192.453.  

	`Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source

	

	Guidance Information
	1. The operator must have a written definition of a qualified person, which should include a list of criteria defining what qualifications are required.  The description should identify the positions or individuals carrying out or directing the various aspects of the corrosion control program.  The qualified person(s) may include contractor personnel.  These persons should have knowledge of the physical sciences, principles of engineering and mathematics acquired by education and/or practical experience and shall be qualified to engage in the practice of corrosion control, as applicable, for external, internal and atmospheric corrosion. The operator must also specify what documentation is needed to substantiate this qualification.  Each operator shall maintain current qualification records for these individuals. 

2. Numerous violations and recurring violations of other requirements of this subpart may imply that the person overseeing the corrosion control program is not qualified.

	Examples of a Probable Violation
	1. The operator does not have written definition or cannot demonstrate its requirements for the training and level of experience required to be a qualified person or contractor.
2. The operator does not have documentation of the qualified person’s training and/or experience. 

	Examples of Evidence
	1. Position description(s), documentation of training records and/or experience.

	Other Special Notations
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CORROSION Part 192

	Revision Date
	12/9/2011 

	Code Section
	§192.455  (a)

	Section Title
	[bookmark: _Toc115593366][bookmark: _Toc115677067][bookmark: _Toc115677133][bookmark: _Toc115677213][bookmark: _Toc115678026]External corrosion control:  Buried or submerged pipelines installed after
July 31, 1971.

	Existing Code Language
	(a)  Except as provided in paragraphs (b), (c), and (f) of this section, each buried or submerged pipeline installed after July 31, 1971, must be protected against external corrosion, including the following:
(1)  It must have an external protective coating meeting the requirements of §192.461.
(2)  It must have a cathodic protection system designed to protect the pipeline in accordance with this subpart, installed and placed in operation within 1 year after completion of construction.

	Origin of Code
	NGPSA 1968

	Last Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]

	Interpretation  Summaries
	Interpretation:  PI-ZZ-068   Date:  October 13, 1992 
Clarifies that language “in its entirety” in Section 192.455 refers to that portion of gathering line jurisdictional to Part 192; and that cathodic protection is not required on those portions of gathering line that are not jurisdictional to the requirements of Subpart I.  
Interpretation:  PI-77-004   Date:  January 19, 1977
Clarifies that operators of natural gas distribution systems with steel pipelines are subject to the requirements of section 192.455 contained in Subpart I.  
Interpretation:  PI-ZZ-067   Date:  August 23, 1974
Clarifies that The regulations at Section 192.455 are correct as written, and that section 192.455 requires cathodic protection on coated and tested steel pipelines. 
Interpretation:  PI-74-009   Date:  February 2, 1974
Clarifies that Section 192.455 requires metallic risers used on plastic service lines be coated and cathodically protected in accordance with Subpart I.  
Interpretation:  PI-74-003   Date:  January 24, 1974
Clarifies that Section 192.455 does not require cathodic protection on above ground pipelines.  This interpretation also Clarifies that section 192.455 does not require cathodic protection on a copper pipeline – provided the operator is able to demonstrate by tests, investigation, or experience that cathodic protection is not required. 
Interpretation: PI-74-004  Date:  January 24, 1974 
Clarifies that Section 192.455 requires metallic riser pipes to be coated and cathodically protected in accordance with Subpart I. 
Interpretation:  PI-73-017  Date:  June 25, 1973 
Clarifies that Section 192.455 requires that simply coating and wrapping a stainless steel or metallic coupling installed in a plastic pipeline does not meet the cathodic protection requirements of Section 192.455 under Subpart I. 
Interpretation:  PI-71-081  Date:  October 14, 1971
Section 192.455 requires that all new metallic pipe must be coated and cathodically protected unless it meets the exceptions in 192.455(b) or 192.455(c).  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary 

	Guidance Information
	1. Most pipelines are coated when installed and cathodically protected shortly after completion of construction.  “Completion of construction” is generally considered to be when the pipeline or pipeline section has been tested, backfilled, and ready for gas to flow.
2. It is not often that an operator will attempt to install a bare unprotected steel pipeline under §192.455(b), or a copper pipeline under §192.455(c), as it is very difficult to demonstrate that a non-corrosive environment exists around the pipeline.   One method of showing that a non-corrosive environment exists is to have external corrosion coupons installed in the right of way that demonstrate no active corrosion.

	Examples of a Probable Violation
	1. The operator has a pipeline installed after July 31, 1971, that is not externally coated pursuant to the requirements of § 192.461 and the operator has not demonstrated the absence of a corrosive environment pursuant to §192.455 (b) or (c).
2. The operator has a pipeline installed after July 31,1971, that does not have a cathodic protection system installed within 1 year after completion of construction and the operator has not demonstrated the absence of a corrosive environment pursuant to § 192.455 (b) or (c). 

	Examples of Evidence 
	1. 1. Documentation showing pipeline installed after July 31, 1971, including but not limited to, operators’ records (construction contracts and project reports), or construction permits.
2. Documentation showing that pipeline is not externally coated pursuant to requirements of §192.461, including operators’ records showing lack of external coating (construction specifications) and photographs of exposed pipe.
3. Documentation showing that operator does not have a cathodic protection system meeting requirements of subpart I: (I) Operator records kept pursuant
to §192.491 as they relate to requirements in §192.463.  (ii) Statements of investigator’s field observations of operators’ random sampling of pipe-to-soil potential measurements and description of testing equipment.
4. Documentation showing pipeline was constructed more than 1 year earlier.

	Other Special Notations


	






	
Enforcement Guidance

	
CORROSION – Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.455 (b)

	Section Title
	External corrosion control:  Buried or submerged 
pipelines installed after July 31, 1971.

	Existing Code Language
	(b) An operator need not comply with paragraph (a) of this section, if the operator can demonstrate by tests, investigation, or experience in the area of application, including, as a minimum, soil resistivity measurements and tests for corrosion accelerating bacteria, that a corrosive environment does not exist. However, within 6 months after an installation made pursuant to the preceding sentence, the operator shall conduct tests, including pipe-to-soil potential measurements with respect to either a continuous reference electrode or an electrode using close spacing, not to exceed 20 feet (6 meters), and soil resistivity measurements at potential profile peak locations, to adequately evaluate the potential profile along the entire pipeline. If the tests made indicate that corrosive condition exists, the pipeline must be cathodically protected in accordance with paragraph (a) (2) of this section. 

	Origin of Code
	NGPSA 1968

	Last Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. If the pipeline is not externally coated or cathodically protected and the operator has not demonstrated the absence of a corrosive environment, then a violation exists.  Note: Within 6 months after an installation made pursuant to §192.455(b) (no coating &/or no CP system), the operator shall conduct tests, including determination of various chemical constituents in the soil environment(chlorides, sulfates, sulfides and bicarbonates); including pipe-to-soil potential measurements with respect to either a continuous reference electrode or an electrode using close spacing, not to exceed 20 feet(6 meters), and soil resistivity measurements at potential profile peak locations.
2. Operator must plot the close interval survey (CIS) to identify peak locations in which to take soil resistivity measurements to adequately evaluate the potential profile along the entire pipeline. Measurements must be taken to determine soil resistivity at the depth of the pipe.  If the tests made indicate that a corrosive condition exists (areas with lower soil resistivity in areas of more negative potentials or areas where chemical constituents are present which may indicate a propensity for aerobic or anaerobic bacterial corrosion), the pipeline must be cathodically 
protected in accordance with paragraph §192.455(a)(2).  If tests indicate that a 
corrosive condition does not exist (areas of high resistivity soil in areas with less negative potentials), the operator must follow the requirements of §192.465(e).


	Examples of a Probable Violation
	1. The operator has not demonstrated the absence of a corrosive environment and the pipe is not externally coated or cathodically protected.  

2. The operator did not conduct tests within 6 months after an installation. 

3. The tests do not include pipe-to-soil potential and soil resistivity measurements at potential profile peak locations as required.  

4. The violation cited will most likely be of § 192.455(a) rather than § 192.455(b).


	Examples of Evidence 
	1. Lack of documentation or inadequate demonstration of absence of corrosive environment by operator, including a copy of and an analysis of operators’ records of tests, which must include soil resistivity measurements, tests for corrosion accelerating bacteria, and, within 6 months after installation, pipe-to-soil potential measurements and soil resistivity measurements at potential profile peak locations as specified in §192.455(b).


	Other Special Notations
	 







	
Enforcement Guidance  
	
CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.455 (c)

	Section Title
	[bookmark: _Toc115593368][bookmark: _Toc115677069][bookmark: _Toc115677135][bookmark: _Toc115677215][bookmark: _Toc115678028]External corrosion control:  Buried or submerged pipelines installed after July 31, 1971.

	Existing Code Language
	(c)  An operator need not comply with paragraph (a) of this section, if the operator can demonstrate by tests, investigation, or experience that – (1) For a copper pipeline, a corrosive environment does not exist, or (2) For a temporary pipeline with an operating period of service not to exceed 5 years beyond installation, corrosion during the 5-year period of service of the pipeline will not be detrimental to public safety.


	Origin of Code
	NGPSA 1968


	Last Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notices Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	


	Examples of a Probable Violation
	1.The pipeline is copper and the operator has not demonstrated the absence of a corrosive environment; or

2. The pipeline is temporary with an intended service life not to exceed 5 years and the operator did not demonstrate that corrosion which might occur within that period is not detrimental to public safety; or

3. The violation cited will most likely be of § 192.455(a) rather than § 192.455(c).


	Examples of Evidence 
	1. Corrosion control design and construction specifications showing the operator installed a copper line without cathodic protection. Statement from inspector concerning actual witnessing CP readings that indicate inadequate cathodic protection and leak history. The operator’s records state that a pipeline is a temporary pipeline (service life not to exceed 5 years) and the line has been in service beyond the 5 years, or corrosion occurring during the 5 year service life of the pipeline would be detrimental to public safety.

	Other Special Notations
	The criteria for the cathodic protection of copper are different than those for steel and are contained in Part 192, Appendix D.





	
Enforcement Guidance

	
CORROSION Part 192


	Revision Date
	12/9/2011


	Code Section
	§192.455 (d)


	Section Title
	External corrosion control:  Buried or submerged 
pipelines installed after July 31, 1971.
[bookmark: _Toc115593369][bookmark: _Toc115677070][bookmark: _Toc115677136][bookmark: _Toc115677216][bookmark: _Toc115678029]

	Existing Code Language
	Notwithstanding the provisions of paragraph (b) or (c) of this section, if a pipeline is externally coated, it must be cathodically protected in accordance with paragraph (a)(2) of this section.


	Origin of Code
	NGPSA 1968


	Last Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	

	Examples of a Probable Violation
	1. The operator has a pipeline that is coated but not cathodically protected within 1 year of construction.

	Examples of Evidence 
	1. Construction records and dates of initial CP readings.

	Other Special Notations

	





	
Enforcement Guidance

	
CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.455 (e)

	Section Title
	External corrosion control:  Buried or submerged 
pipelines installed after July 31, 1971.
[bookmark: _Toc115593370][bookmark: _Toc115677071][bookmark: _Toc115677137][bookmark: _Toc115677217][bookmark: _Toc115678030]

	Existing Code Language
	Aluminum may not be installed in a buried or submerged pipeline if that aluminum is exposed to an environment with a natural pH in excess of 8, unless tests or experience indicate its suitability in the particular environment involved.   


	Origin of Code
	NGPSA 1968


	Last Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	

	Examples of a Probable Violation
	1. The operator has a pipeline that is aluminum, the soil Ph is >8 and the operator has not performed tests or does not have documented experience indicating suitability in that particular environment.

	Examples of Evidence 
	1. Lack of documentation that appropriate tests were made to determine pH of the soil along the entire pipeline right-of-way (ROW).

2. Lack of documentation showing tests/experience indicating suitability in an environment where Ph is greater than 8.i

3. Review of documentation that the operator performed appropriate tests and incorrectly applied the findings.


	Other Special Notations

	This will be an unusual situation.






	
Enforcement Guidance

	
CORROSION Part 192

	Revision Date
	12/9/2011


	Code Section 
	§192.455 (f)


	Section Title
	External corrosion control:  Buried or submerged 
[bookmark: _Toc115593371][bookmark: _Toc115677072][bookmark: _Toc115677138][bookmark: _Toc115677218][bookmark: _Toc115678031]pipelines installed after July 31, 1971.


	Existing Code Language
	This section does not apply to electrically isolated, metal alloy fittings in plastic pipelines, if:

(1) For the size fitting to be used, an operator can show by test, investigation, or experience in the  area of application that adequate corrosion control is provided by the alloy composition, and

(2)The fitting is designed to prevent leakage caused by localized corrosion pitting.


	Origin of Code
	NGPSA 1968


	Last  Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	

	Examples of a Probable Violation
	1. The operator has a plastic pipeline with isolated metal alloy fittings that are not cathodically protected and the operator cannot show by test, investigation, or experience in the area of application that adequate corrosion control is provided by the alloy composition. 

2. The operator has a plastic pipeline with isolated metal alloy fittings that are not designed to prevent leakage caused by local corrosion pitting.


	Examples of Evidence 
	1. Lack of documentation or inadequate demonstration of tests, investigation or experience to show that electrically isolated metal alloy fittings in plastic pipelines are protected from corrosion.

	Other Special Notations

	






	
Enforcement Guidance

	

CORROSION  Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.457 (a)  

	Section Title 
	[bookmark: _Toc115593372][bookmark: _Toc115677073][bookmark: _Toc115677139][bookmark: _Toc115677219][bookmark: _Toc115678032]External corrosion control:  Buried or submerged pipelines installed before August 1, 1971.

	Existing Code Language
	Except for buried piping at compressor, regulator, and measuring stations, each buried or submerged transmission line installed before August 1, 1971, that has an effective external coating must be cathodically protected along the entire area that is effectively coated, in accordance with this subpart.  For the purposes of this subpart, a pipeline does not have an effective external coating if its cathodic protection current requirements are substantially the same as if it were bare.  The operator shall make tests to determine the cathodic protection current requirements.

	Origin of Code
	NGPSA 1968

	Last Amendment
	[Amdt. 192-4, 36 FR 12297, June 30, 1971, as amended by Amdt. 192-33, 43 FR 39389, Sept. 5, 1978]


	Interpretation Summaries
	Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards.  
Interpretation:  PI-89-003  Date:  March 31, 1989
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety.   
Interpretation:  PI-74-003   Date:  January 24, 1974
Clarifies that Section 192.457 does not require cathodic protection on above ground pipelines.  This interpretation also Clarifies that section 192.457 does not require cathodic protection on a copper pipeline – provided the operator is able to demonstrate by tests, investigation, or experience that cathodic protection is not required.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Effectively coated pipelines require much less cathodic protection current than those that are bare or poorly coated.  Bare pipe typically requires 1-2 mA/sq ft.  For a well-coated pipeline, the effectiveness of the coating may be as high as 99% or greater, which would reduce the current requirement by a corresponding amount. 
If the operator chooses to treat a poorly coated pipeline as if it were bare, the testing and monitoring requirements are greatly reduced.  Bare lines are required to be electrically monitored by hot spot or cell-to-cell survey on a three (3) year cycle rather than on an annual basis.  (NOTE:  A hot spot or cell-to-cell survey measures earth current gradients and is not an electrical survey as defined in 192.465(e)(2) as a pipe-to-soil potential survey, since there is no electrical connection to the pipeline.)

2.  Obviously, the line is not cathodically protected if the line is experiencing corrosion leaks.  If corrosion leaks have occurred, the operator should be prepared to demonstrate that the CP system has been re-evaluated and additional measures taken to correct any shortcomings.   These include but are not limited to: installing additional test wires; additional anodes; increasing the output of the rectifier; a close interval survey to determine areas of inadequate protection, etc.


	Examples of a Probable Violation
	1. The operator has a transmission pipeline, other than buried piping at compressor, regulator, or measuring stations, installed before August 1, 1971, that has an effective external coating and is not cathodically protected.


	Examples of Evidence 
	1. Documentation showing pipeline is not at a compressor, regulator, or measuring station, including photographs, operators’ records, etc.; and documentation that the line does have an effective coating (operators’ inspection and maintenance records, construction records, etc.). If the operator claims that the coating is ineffective, the operator is required to have documentation to show that its cathodic protection current requirements are substantially the same as if it were a bare pipeline.  Also, documentation showing pipeline is not cathodically protected pursuant to Subpart I along entire area that is effectively coated.


	Other Special Notations

	







	
Enforcement Guidance

	

CORROSION  Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.457 (b)  

	Section Title
	[bookmark: _Toc115593373][bookmark: _Toc115677074][bookmark: _Toc115677140][bookmark: _Toc115677220][bookmark: _Toc115678033]External corrosion control:  Buried or submerged pipelines installed before August 1, 1971.

	Existing Code Language
	Except for cast iron or ductile iron, each of the following buried or submerged pipelines installed before August 1, 1971, must be cathodically protected in accordance with this subpart in areas in which active corrosion is found:
(1)  Bare or ineffectively coated transmission lines.
(2)  Bare or coated pipes at compressor, regulator, and measuring stations.
(3)  Bare or coated distribution line.

	Origin of Code
	NGPSA 1968

	Last  Amendment
	[Amdt. 192-4, 36 FR 12297, June 30, 1971, as amended by Amdt. 192-33, 43 FR 39389, Sept. 5, 1978], Amdt. 192-93, 68 FR 53895, Sept. 15, 2003

	Interpretation Summaries
	Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards. 
Interpretation:  PI-89-003   Date:  March 31, 1989 
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety.   
Interpretation:  PI-74-003   Date:  January 24, 1974
Clarifies that Section 192.457 does not require cathodic protection on above ground pipelines.  This interpretation also Clarifies that section 192.457 does not require cathodic protection on a copper pipeline – provided the operator is able to demonstrate by tests, investigation, or experience that cathodic protection is not required. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Determine the method the operator used to locate areas of active corrosion on its bare or ineffectively coated sections of pipeline. Examine the performance of 
electrical surveys, and their practicality. Study corrosion and leak history records, in-line inspection records, and other sources of information on potential corrosion.  Look
for areas of active corrosion.  Active corrosion means continuing corrosion which, unless controlled, could result in a condition that is detrimental to public safety. 
2. Bare lines are required to be electrically monitored by hot spot or cell-to-cell survey on a three (3) year cycle rather than on an annual basis.  (NOTE:  A hot spot or cell-to-cell survey measures earth current gradients and is not an electrical survey as 
defined in 192.465(e)(2) as a pipe-to-soil potential survey, since there is no electrical connection to the pipeline.)
3. City of Danville [1-2002-0004] (Sept. 5, 2002) – Found that the operator failed to evaluate its cathodically unprotected bare and coated steel piping for active corrosion, where the operator said it performed a leak survey every three years but could not provide records to show that leak surveys were actually used to identify areas of active corrosion.  While the regulations provide for the use of alternative methods to identify corrosion when electrical surveys are impractical, OPS guidelines recommend that such leak surveys done in lieu of electrical testing be conducted at least once per year because leak surveys identify corrosion only after leaking begins.  CO, CP

	Examples of a Probable Violation
	1. The operator has a bare or ineffectively coated transmission line, a bare or coated pipe in a compressor, regulator, or measuring station, or a bare or coated distribution line but has not determined areas of active corrosion by data obtained from electrical survey, in-line inspection, corrosion leak history, corrosion surveys etc. The operator has not cathodically protected the pipeline where areas of active corrosion were found. 

	Examples of Evidence 
	1. Documentation including photographs, operators’ records, etc., showing pipeline was installed before August 1, 1971; showing pipeline is not cathodically protected; and that the pipeline is bare (operator's inspection and maintenance records, construction records, etc.).  
2. If the operator claims that the coating is ineffective, documentation that its cathodic protection current requirements are substantially the same as if it were a bare pipeline. Include a copy of documentation and your analysis of operators’ records of tests to determine current requirements, records per  § 192.491; or
3. Lack of documentation which would verify that an operator has attempted to locate areas of active corrosion and to cathodically protect areas of active corrosion. Include any operator statements to this effect; or documentation that an operator has active corrosion on its pipeline (see Appendix D), and documentation which shows that programs initiated by an operator to cathodically protect or replace the pipeline in areas of active corrosion is inadequate, i.e., operator is unable to demonstrate that the areas of active corrosion were mitigated; or
4. Lack of documentation to show that an operator has taken action to mitigate areas of active corrosion, which were located by electrical surveys or other special studies performed by the operator.  See §192.455(2)(b).

	Other Special Notations
	




	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.459  

	Section Title
	[bookmark: _Toc115593374][bookmark: _Toc115677075][bookmark: _Toc115677141][bookmark: _Toc115677221][bookmark: _Toc115678034]External corrosion control:  Examination of buried pipeline when exposed.

	Existing Code Language
	Whenever an operator has knowledge that any portion of a buried pipeline is exposed, the exposed portion must be examined for evidence of external corrosion if the pipe is bare, or if the coating is deteriorated. If external corrosion requiring remedial action under Sections 192.483 through 192.489 is found, the operator shall investigate circumferentially and longitudinally beyond the exposed portion (by visual examination, indirect method, or both) to determine whether additional corrosion requiring remedial action exists in the vicinity of the exposed portion.

	Origin of Code
	NGPSA 1968

	Last Amendment
	[Amdt. 192-4, 36 FR 12297, June 30, 1971, as amended by Amdt. 192-87, 64 FR 56978, Oct. 22, 1999]

	Interpretation Summaries
	Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489.  

	Advisory Bulletin/Alert Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1.  The operator should have this procedure spelled out in its manual and be able to demonstrate that its procedure is carried out. 
2. There is an issue of how far to carry an investigation of harmful corrosion found at an excavation.  The operator should be concerned that harmful corrosion located near the exposed portion of pipe would go undetected if operators investigated only for corrosion that adjoins corrosion observed on the exposed portion.  However, recognizing the complexity of specifying the scope of investigation, the regulation allows operators to use their own judgment on where to stop investigating for corrosion.  In conclusion, a reasonable effort should be required to find corrosion in the vicinity of an exposed, corroded pipe.
 3. If deteriorated or disbonded coating or external corrosion is found, the operator shall continue to investigate circumferentially and longitudinally until corrosion or damaged or disbonded coating requiring remedial action are no longer encountered.

	Examples of a Probable Violation
	1. The operator’s pipe was exposed but was not examined for evidence of external corrosion.
2. If external corrosion requiring remedial action under 192.483 through 192.489 was 
found, and the operator did not investigate circumferentially and longitudinally 
beyond the exposed portion (by visual examination, indirect method, or both) to 
determine whether additional corrosion requiring remedial action exists in the vicinity of the exposed portion.

	Examples of Evidence 
	1. Documentation of a pipeline exposure, the examination, pictures, maintenance records.  

	Other Special Notations
	 






	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.461(a) 

	Section Title
	[bookmark: _Toc115593375][bookmark: _Toc115677076][bookmark: _Toc115677142][bookmark: _Toc115677222][bookmark: _Toc115678035]External corrosion control:  Protective coating.

	Existing Code Language
	Each external protective coating, whether conductive or insulating, applied for the purpose of external corrosion control must-

(1)  Be applied on a properly prepared surface; 
(2)  Have sufficient adhesion to the metal surface to effectively resist underfilm
      migration of moisture; 
(3)  Be sufficiently ductile to resist cracking;
(4)  Have sufficient strength to resist damage due to handling and soil stress; 
      and;
(5)  Have properties compatible with any supplemental cathodic protection.

	Origin of Code
	NGPSA 1968

	Last  Amendment
	

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator’s procedures or specifications should require the use of a material designed for application to prevent corrosion of buried or submerged metallic structures, including pipelines.

2. Procedures for surface preparation and application should be consistent with manufacturer’s recommendations and applicable industry standards.


	Examples of a Probable Violation
	1. The operator does not have procedures regarding the selection of a proper coating.

2. The operator has utilized a coating that does not have the required properties.

3. The surface of the pipeline was not prepared in accordance with the application procedures.

	Examples of Evidence 
	1. Manufacturer’s maintenance recommendations, O&M Manual, maintenance records, pictures.  Pictures of areas of disbonded coating on relatively newly coated or recoated pipe.

	Other Special Notations

	


	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011


	Code Section
	§192.461(b)


	Section Title
	External corrosion control:  Protective coating.


	Existing Code Language
	Each external protective coating which is an electrically insulating type must also have low moisture absorption and high electrical resistance.


	Origin of Code
	NGPSA 1968


	Last Amendment
	

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator’s procedures or specifications should require the use of a material designed for application to prevent corrosion of buried or submerged metallic structures, including pipelines.


	Examples of a Probable Violation
	1. The operator does not have procedures regarding the selection of a proper coating.

2. The operator has utilized a coating that does not have the required moisture absorption and insulating properties.


	Examples of Evidence 
	1. Operators purchase specifications, manufacturer’s literature, O&M Manual, maintenance records, pictures.


	Other Special Notations

	




	
Enforcement Guidance
	

CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.461 (c)  

	Section Title
	[bookmark: _Toc115593377][bookmark: _Toc115677078][bookmark: _Toc115677144][bookmark: _Toc115677224][bookmark: _Toc115678037]External corrosion control:  Protective coating.

	Existing Code Language
	Each external protective coating must be inspected just prior to lowering the pipe into the ditch and backfilling, and any damage detrimental to effective corrosion control must be repaired.


	Origin of Code
	NGPSA 1968

	Last Amendment
	

	Interpretation  Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	Electrical testing is commonly known as “jeeping.”  The voltage utilized for the electrical testing must be in accordance with the manufacturer’s recommendations or applicable industry standards.  The voltage may vary with coating thickness and type; such as over girth welds, fittings, or coating repairs.

Coating material damaged or improperly installed must be repaired.
 

	Examples of a Probable Violation
	1. The operator did not inspect the coating prior to lowering the pipeline into the ditch or submerging the pipe.
2. The operator did not repair coating damage discovered during an inspection.

	Examples of Evidence 
	1. Manufacturer(s)’ inspection recommendations, O&M Manual, installation records, pictures.


	Other Special Notations
	Jeeping is an electrical inspection, and is typically performed during construction.   







	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011


	Code Section
	§192.461(d)


	Section Title
	 External corrosion control:  Protective coating.
[bookmark: _Toc115593378][bookmark: _Toc115677079][bookmark: _Toc115677145][bookmark: _Toc115677225][bookmark: _Toc115678038]

	Existing Code Language
	Each external protective coating must be protected from damage resulting from adverse ditch conditions or damage from supporting blocks.


	Origin of Code
	NGPSA 1968


	Last Amendment
	


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator must protect the coating from damage as it is being lifted, installed into the ditch, and backfilled.  The operator should maintain applicable procedures that address areas such as the type of fabric slings with stringers that will be used to lift and place the pipe in the ditch; how the pipe is protected from rocks in the backfill, etc.  The operator’s procedures should also address protection of the pipeline in the ditch, backfilling, and ditch padding.  Supporting blocks used during construction should be spaced so as to prevent damage to the coating where the blocks support the pipe.  Supporting blocks should not remain under the pipeline when it is backfilled. 

	Examples of a Probable Violation
	1. The operator did not protect the external coating from damage due to adverse ditch conditions or damage from supporting blocks.


	Examples of Evidence 
	1. Operator’s O&M manual, pictures, inspection documentation records, field notes.

	Other Special Notations
	





	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011


	Code Section
	§192.461(e)

	Section Title
	External corrosion control:  Protective coating.
[bookmark: _Toc115593379][bookmark: _Toc115677080][bookmark: _Toc115677146][bookmark: _Toc115677226][bookmark: _Toc115678039]

	Existing Code Language
	If coated pipe is installed by boring, driving, or other similar method, precautions must be taken to minimize damage to the coating during installation.


	Origin of Code
	NGPSA 1968

	Last Amendment
	

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	The operator should have developed procedures for taking precautions to protect the coating while installing pipe in such a manner.  Some operators may elect to install an abrasion-resistant coating, such as various concrete materials, over the dielectric coating used for the cathodic protection.  The operator should utilize an appropriate bore size/diameter ratio and a sufficient bend radius to minimize potential damage to the coating (and possibly to the pipe).  The operator should also inspect for damage on the pipe visible in the bore’s exit pit.  Damage noted to the coating and/or pipe in the exit pit might indicate that additional undetected damage may have occurred during the installation to the coating and/or the pipe that is not visible.  Note if the operator doing any type of testing on the carrier pipe after boring or pulling to determine the effectiveness of the coating as a dielectric between the casing or soil.

	Examples of a Probable Violation
	1. The operator did not take precautions to minimize damage to the coating during installation by pulling, boring, or other similar methods or did not inspect for potential coating damage.

	Examples of Evidence 
	1. Manufacturer’s maintenance recommendations, O&M Manual, maintenance records, pictures.  Missing or incomplete records of taking the appropriate precautions, inspecting the installed pipe, and/or repairing damage to the pipe coating.

	Other Special Notations
	 





	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.463 (a)

	Section Title
	[bookmark: _Toc115593380][bookmark: _Toc115677081][bookmark: _Toc115677147][bookmark: _Toc115677227][bookmark: _Toc115678040]External corrosion control:  Cathodic protection.

	Existing Code Language
	(a) Each cathodic protection system required by this subpart must provide a level of cathodic protection that complies with one or more of the applicable criteria contained in Appendix D of this part.  If none of these criteria is applicable, the cathodic protection system must provide a level of cathodic protection at least equal to that provided by compliance with one or more of these criteria.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	

	Interpretation Summaries
	Interpretation:  PI-ZZ-069   Date:  November 9, 2005
This interpretation of section 192.465 clarifies the definition of the term “separately protected service lines” to mean a buried or submerged service line that is electrically isolated and cathodically protected from other metallic structures.  The interpretation also explains that separate steel service risers that are electrically interconnected and cathodically protected by a common source are not separately protected lines; and that therefore, §192.465(a) requires an operator to monitor such pipelines at least once each calendar year, but with intervals not exceeding 15 months, to determine whether the cathodic protection meets the requirements of §192.463.
Interpretation:  PI-93-0390   Date:  July 16, 1993
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:  PI-92-062   Date:  November 23, 1992
This interpretation clarifies that an operator is in compliance with § 192.463(a) as long as each point tested under § 192.465(a) meets any one of the Appendix D criteria or its equivalent.  If further clarifies that no additional test data are required provided one of the criteria of the Appendix D is met.  Lastly, the interpretation clarifies that the operator's corrosion control procedures under § 192.453 should, at a minimum, specify the criterion used for each segment of its pipeline.  
Interpretation:  PI-91-032   Date:  November 7, 1991
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:  PI-91-025   Date:  August 29, 1991
This interpretation clarifies that Appendix D, Part II, Part 192 of Title 49, is clear that voltage (IR) drops other than those across the structure-electrolyte boundary must be considered for valid interpretation of voltage measurements.  
Interpretation:  PI-89-003   Date:  March 31, 1989
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety.   

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	The operator is required to meet one of the criteria in Appendix D.
Special Conditions:
1.  In some situations, such as the presence of sulfides, bacteria, elevated  
  temperatures, acid environments and dissimilar metals, the criteria  may not be  
  sufficient.
2. Caution is advised against using polarized potentials less negative 
  than -850mv for cathodic protection of pipelines when operating pressures and  
  conditions are conducive to stress corrosion cracking, e.g. elevated
  temperatures (>100  degrees F).
3. The use of excessive polarized potentials, more negative than approximately  -1200mV, on some coated pipelines should be avoided to minimize disbondment of the coating. (The amount of CP current required is directly proportional to the quality and integrity of the coating.)
4. Excessive impressed CP may result in the generation of hydrogen which may cause (hydrogen) embrittlement of steel structures.  (Particularly in higher strength steel as specified for API-5L grade X70 and higher pipe and in older steel pipe with hard spots).
5.    Uniform methods for determining voltage drops and polarization shall be 
       selected.  Once voltage drop(s) (IR Drops), polarized potentials, and/or 
       polarization have been determined, they may be used for correcting future 
       potential measurements at the same location, providing conditions such as pipe 
       and cathodic protection system operating conditions, soil characteristics and 
       conditions, and external coating quality remain similar.
6.    The preferred method to compensate for IR drop errors is to measure the 
       structure- to-electrolyte potential immediately upon simultaneous interruption of 
       all current sources. When it is impractical to disconnect all current sources to 
       correct for voltage drop(s), sound engineering practices should be used to 
       ensure that adequate cathodic protection has been achieved.  This may be the 
       case for galvanic systems.
7.   The use of in-line inspection data is not sufficient to demonstrate compliance 
      with any of the cathodic protection criteria.
8.   Situations may exist where a single criterion for evaluating the effectiveness of 
      cathodic protection may not be satisfactory for all conditions.
9.  The criterion for determining cathodic protection levels for each pipeline or 
      pipeline segment shall be identified.
10. If the line is experiencing corrosion leaks it is the operator’s responsibility under    section 192.471 to provide sufficient test stations on 
      their entire protected system to determine the adequacy of the criteria used.
11. The operator's records should indicate what criterion the operator is using.  For 
      offshore pipelines and other applications that might utilize an alternate to the 
      copper-copper sulfate reference electrode, the type of reference electrode 
      should be noted.

	Examples of a Probable Violation
	1. The operator’s records and field measurements indicate that the cathodic protection system does not provide a level of cathodic protection established by one or more of the applicable criteria in Appendix D of Part 192.


	Examples of Evidence 
	1. Operator’s corrosion control procedures, maintenance records, field measurements by the inspector & verification of low readings, photographs.  Documentation that cathodic protection is required for the pipeline at issue, including evidence required to show pipeline must be cathodically protected under §§192.455, 192.457, and 192.483 (i.e., evidence that pipeline was installed after July 31, 1971, and that the operator did not demonstrate the absence of a corrosive environment).


	Other Special Notations


	





	
Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.463 (b)  

	Section Title
	[bookmark: _Toc115593381][bookmark: _Toc115677082][bookmark: _Toc115677148][bookmark: _Toc115677228][bookmark: _Toc115678041]External corrosion control:  Cathodic protection.

	Existing Code Language
	(b) If amphoteric metals are included in a buried or submerged pipeline containing a metal of different anodic potential.
(1)  The amphoteric metals must be electrically isolated from the remainder of the pipeline and cathodically protected; or
(2)  The entire buried or submerged pipeline must be cathodically protected at a cathodic potential that meets the requirements of Appendix D of this part for amphoteric metals.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	

	Interpretation Summaries
	Interpretation:  PI-ZZ-069   Date:  November 9, 2005
This interpretation of section 192.465 clarifies the definition of the term “separately protected service lines” to mean a buried or submerged service line that is electrically isolated and cathodically protected from other metallic structures.  The interpretation also explains that separate steel service risers that are electrically interconnected and cathodically protected by a common source are not separately protected lines; and that therefore, §192.465(a) requires an operator to monitor such pipelines at least once each calendar year, but with intervals not exceeding 15 months, to determine whether the cathodic protection meets the requirements of §192.463.  
Interpretation:  PI-93-039   Date:  July 16, 1993
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data. 
Interpretation:  PI-92-062   Date:  November 23, 1992
This interpretation clarifies that an operator is in compliance with § 192.463(a) as long as each point tested under § 192.465(a) meets any one of the Appendix D criteria or its equivalent.  If further clarifies that no additional test data are required 
provided one of the criteria of the Appendix D is met.  Lastly, the interpretation clarifies that the operator's corrosion control procedures under § 192.453 should, at a minimum, specify the criterion used for each segment of its pipeline. 

Interpretation:  PI-91-032   Date:  November 7, 1991
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.   
Interpretation:  PI-91-025   Date:  August 29, 1991
This interpretation clarifies that Appendix D, Part II, Part 192 of Title 49, is clear that voltage (IR) drops other than those across the structure-electrolyte boundary must be considered for valid interpretation of voltage measurements.  
Interpretation:   PI-89-003   Date:  March 31, 1989
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety.    

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Amphoteric metals are those that are susceptible to corrosion in both acid and alkaline environments.  The following is from Peabody’s Control of Pipeline Corrosion second edition page 63-64: 
2. “Criterion For Dissimilar Metal Piping
SP0169-2007 contains a single criterion for dissimilar metal piping. Under paragraph 6.2.5.1, the following criterion is listed: “A negative voltage between all pipe surfaces and a stable reference electrode contacting the electrolyte equal to that required for the protection of the most anodic metal should be maintained.”
3. There is one precautionary note, under Paragraph 6.2.5.2: “Amphoteric materials that could be damaged by high alkalinity created by CP should be electrically isolated and separately protected.” Amphoteric metals include aluminum, titanium, and zirconium.  In practice, this criterion applies only where carbon steel or cast iron is coupled to a more noble metal such as copper. In this situation, either of the 850 mV criterion would apply: [850 mV (CSE) with the CP applied or a polarized potential of 850 mV (CSE).]  Other criteria, such as the 100 mV of polarization criterion would not be applicable.” 

	Examples of a Probable Violation
	1. The amphoteric metals are not electrically isolated from the remainder of the pipeline and not cathodically protected. The operator has not calculated and applied a level of cathodic protection required by one of the applicable criteria in appendix D of Part 192. 

	Examples of Evidence 
	1. Operator’s corrosion control procedures, maintenance records, photographs.


	Other Special Notations
	 






	
Enforcement Guidance

	
CORROSION Part 192

	Revision Date
	12/9/2011


	Code Section
	§192.463 (c)


	Section Title
	External corrosion control:  Cathodic protection.
[bookmark: _Toc115593382][bookmark: _Toc115677083][bookmark: _Toc115677149][bookmark: _Toc115677229][bookmark: _Toc115678042]

	Existing Code Language
	The amount of cathodic protection must be controlled so as not to damage the protective coating or the pipe.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	

	Interpretation Summaries
	Interpretation:  PI-ZZ-069   Date:  November 9, 2005
This interpretation of section 192.465 clarifies the definition of the term “separately protected service lines” to mean a buried or submerged service line that is electrically isolated and cathodically protected from other metallic structures.  The interpretation also explains that separate steel service risers that are electrically interconnected and cathodically protected by a common source are not separately protected lines; and that therefore, §192.465(a) requires an operator to monitor such pipelines at least once each calendar year, but with intervals not exceeding 15 months, to determine whether the cathodic protection meets the requirements of §192.463.  
Interpretation:  PI-93-039   Date:  July 16, 1993
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:  PI-92-062   Date:  November 23, 1992
This interpretation clarifies that an operator is in compliance with § 192.463(a) as long as each point tested under § 192.465(a) meets any one of the Appendix D criteria or its equivalent.  If further clarifies that no additional test data are required provided one of the criteria of the Appendix D is met.  Lastly, the interpretation clarifies that the operator's corrosion control procedures under § 192.453 should, at a minimum, specify the criterion used for each segment of its pipeline.  
Interpretation:  PI-91-032   Date:  November 7, 1991 
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.
Interpretation:  PI-91-025   Date:  August 29, 1991
This interpretation clarifies that Appendix D, Part II, Part 192 of Title 49, is clear that voltage (IR) drops other than those across the structure-electrolyte boundary must be considered for valid interpretation of voltage measurements.  
Interpretation:  PI-89-003   Date:  March 31, 1989
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety.    

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance  Information
	1. The use of excessive polarized potentials, more negative than approximately  -1200mV, on some coated pipelines may lead to disbondment of the coating. (The amount of CP current required is directly proportional to the quality and integrity of the coating).
2. Excessive impressed CP may result in the generation of hydrogen which may cause (hydrogen) embrittlement of steel structures.  (Particularly in higher strength steel as specified for API-5L grade X70 and higher pipe and in older steel pipe with hard spots).

	Examples of a Probable Violation
	1. The operator has excessive polarized pipe-to-soil readings that may lead to damage of the coating.  The operator has discovered coating deterioration due to excessive cathodic protection current or cracking due to hydrogen embrittlement.

	Examples of Evidence 
	1. Operator’s maintenance records, verification of coating damage by bell hole inspection, photographs.

	Other Special Notations

	






	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.465 (a)

	Section Title
	[bookmark: _Toc115593383][bookmark: _Toc115677084][bookmark: _Toc115677150][bookmark: _Toc115677230][bookmark: _Toc115678043]External corrosion control: Monitoring

	Existing Code Language
	Each pipeline that is under cathodic protection must be tested at least once each calendar year, but with intervals not exceeding 15 months, to determine whether the cathodic protection meets the requirements of §192.463. However, if tests at those intervals are impractical for separately protected short sections of mains or transmission line, not in excess of 100 feet (30 meters), or separately protected service line, these pipelines may be surveyed on a sampling basis.  At least 10 percent of these protected structures, distributed over the entire system must be surveyed each calendar year, with a different 10 percent checked each subsequent year, so that the entire system is tested in each 10-year period.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]

	Interpretation Summaries
	Interpretation:  PI-ZZ-069   Date:  November 9, 2005 
This interpretation of section 192.465 clarifies the definition of the term “separately protected service lines” to mean a buried or submerged service line that is electrically isolated and cathodically protected from other metallic structures.  The interpretation also explains that separate steel service risers that are electrically interconnected and cathodically protected by a common source are not separately protected lines; and that therefore, §192.465(a) requires an operator to monitor such pipelines at least once each calendar year, but with intervals not exceeding 15 months, to determine whether the cathodic protection meets the requirements of §192.463.  
Interpretation:  PI-93-039   Date:  July 16, 1993 
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.
Interpretation:  PI-92-062   Date:  November 23, 1992
This interpretation clarifies that an operator is in compliance with § 192.463(a) as long as each point tested under § 192.465(a) meets any one of the Appendix D criteria or its equivalent.  If further clarifies that no additional test data are required provided one of the criteria of the Appendix D is met.  Lastly, the interpretation clarifies that the operator's corrosion control procedures under § 192.453 should, at a minimum, specify the criterion used for each segment of its pipeline.  
Interpretation:  PI-ZZ-068   Date:  October 13, 1992
Clarifies the applicability of §192.465 to jurisdictional sections of a buried gathering line.  Part §192.465 requires cathodically protected jurisdictional sections to be tested once each calendar year, even if the remainder of the gathering line is not 

protected.  The phrase "in its entirety," as cited in 192.455(a)(2), embraces only pipelines or sections of pipeline which are subject to Part 192.  A line does not have to be cathodically protected from end to end if part of the line is non-jurisdictional; only the jurisdictional portion requires cathodic protection.
Interpretation:  PI-91-032   Date:  November 7, 1991
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.
Interpretation:  PI-91-025   Date:  August 29, 1991
Clarifies that Appendix D, Part II, Part 192, is clear that voltage (IR) drops other than those across the structure-electrolyte boundary must be considered for valid interpretation of voltage measurements.  When an operator claims they have accounted for IR drop, OPS will accept that claim.  If, however, the operator had a leak due to corrosion, OPS may ask the operator to demonstrate the adequacy of corrosion protection and how the operator considered the IR drop and if this was done improperly, the operator could be subject to enforcement action.  It is possible to consider the IR drop on magnesium anode protected systems if an inspector or operator places the half cell on the surface of the soil/ground and obtains an abnormally high potential, there is a good possibility that the half cell is over an anode.  To ensure that it is not, an inspector or operator should simply move the half cell upstream or downstream from that point and take a reading.  OPS does not require operators to disconnect anode wires in order to read instant-off potentials on distributed sacrificial anode protected systems. 
Interpretation:  PI-ZZ-080   Date:  August 19, 1991
Clarifies that an operator has the freedom to conduct its inspections, of rectifiers or other impressed current power sources, utilizing whatever technology or means they choose.  The acceptability of electronic data collection and the subsequent broadcast of this data to operators as a means of inspection would depend on the capability to meet §192.465(b) and would also depend on the reliability of the data transmitted to operators.  Federal and State field inspectors would review the data to determine its relevance when conducting an inspection. 
Interpretation:  PI-89-003   Date:  March 31, 1989 
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety.  
Interpretation:  PI-85-009   Date:  October 24, 1985
Clarifies that permanent potential monitoring test stations, placed throughout a steel gas distribution system which is completely welded (no couplings) and checked on a 

monthly basis, satisfy the annual "test for cathodic protection" requirement.  If an operator tests at sufficient test stations per §192.469 and demonstrates compliance with §192.463, then the testing would also comply with the requirements of §192.465(a). 
Interpretation:  PI-81-011   Date:   May 29, 1981
Clarifies that compliance with 49 CFR 192.465(a), requires cathodically protected pipelines be tested annually to determine if protection is at the levels required by §192.463 and Appendix D to Part 192.  The regulations do not require the use of specific testing methods, and any technique may be used that accurately shows the cathodic protection levels. This office does not recommend one test method over another, and our approval is not needed for an operator to use a new method.
Interpretation:   PI-ZZ-070   Date:  November 15, 1979
#1  Clarifies that Section 192.465(a) requires all pipelines under cathodic protection to be tested at least once each calendar year to determine compliance with §192.463, with the exception of service lines and short sections of protected mains 100 feet or less in length, which may be tested on a sampling basis.  Sampling of these short sections must be done so that at least 10% of the total short piping segments within the pipeline system are tested each calendar year. The tests required must determine whether the cathodic protection requirements of §192.463 and Appendix D are being met. 
#2  Clarifies that Section 192.465(c) sets monitoring requirements for the effectiveness of equipment installed to prevent damage due to stray currents.  Section 192.473(a) requires each operator to minimize the effects of stray currents on its pipeline and (b) minimize the effects of stray currents from its cathodic protection system on existing adjacent underground metallic structures.  If stray current from a pipeline cathodic protection system is causing damage to another underground metallic pipeline system or structure (owned by the same operator or others), the operator must minimize the detrimental effects of such currents.  “Other interference bonds” as referred to in §192.465(c) are bonds whose failure would not jeopardize structure protection.
#3  Clarifies that §192.473(b) requires both impressed current and galvanic anode cathodic protection systems to be designed and installed so as to minimize any 
adverse effects on existing adjacent underground metallic structures. Where an adverse effect is determined to exist on an adjacent underground structure, §192.473(b) would require corrective action.  In addition, there may be other legal responsibility for damage done by rectifiers.
#4  Clarifies that  compliance with a given requirement is mandatory on and after the effective date.  Section 192.465 became effective on August 1, 1971, and §192.473 on July 31, 1973.  Service lines subject to Part 192 installed after July 31, 1971, must have had a cathodic protection system in place within 1 year after the line was installed (§192.455). Under §192.457, other service lines were required to be electrically surveyed for areas of active corrosion and cathodically protected in those areas by August 1, 1976.
Interpretation:  PI-ZZ-077   Date:  August 23, 1978 
Clarifies that a rectifier cannot be inspected to ensure that it is operating (Section 192.465, paragraph b) by taking pipe-to-soil potential readings (at the same points and preferably at low potential spots) every two months, recording these readings and comparing them with past readings to see if they are above 850 millivolts and 


that there has been no substantial charge in potential.  It is not possible under all 
conditions to infer satisfactory operation of a cathodic protection rectifier or other impressed current power source from periodic pipe-to-soil reading comparisons.  We believe that Section 192.465(b) requires rectifier operation to be confirmed by direct observation of meters, indicator lights, or other instrumentation attached to the rectifier. 
Interpretation:   PI-76-081   Date:  December 28, 1976
Clarifies that an electrical survey consisting of "a pipe-to-soil survey, atmospheric corrosion survey, pH survey, and determination (and protection) of any ‘hot spots’” meets the requirements of 49 CFR 192.457(b) and 192.465(e), provided that it was carried out by or under the direction of a person qualified by experience and training in pipeline corrosion control methods.
Interpretation:  PI-76-064  Date:  September 20, 1976
Clarifies that Section 192.457(b) requires the line be electrically surveyed for active corrosion and tests be performed or directed by a person qualified by experience or training in corrosion control methods.  The “operator” of the line as defined in Section 192.3 would be responsible for making the test and the time requirements are set out in the applicable gas pipeline safety standards.  The term “cathodic engineer” is not used in the Federal standards.
Interpretation:  PI-76-011  Date:  March 3, 1976
Clarifies that tests are required on separately protected service lines once every 10 years including meter risers where metal is the gas carrier when used with a plastic service line."  If gas is carried in metal piping that extends below the ground surface, operators of such piping must monitor these short sections as required in 192.465(a). 
Interpretation:  PI-76-009   Date:  January 07, 1976
Clarifies how often individual anodes must be monitored on an unprotected bare transmission or distribution pipeline that has ’hot spot’ protection, in which ‘hot spot’ protection would include anodes installed in connection with corrosion-leak repair clamps?”  49 CFR Part 192, Subpart I, Requirements for Corrosion Control, contains no requirements for monitoring individual anodes.  However, Sections 192.457 and 192.465 provide requirements for corrosion control and monitoring of bare transmission or distribution pipelines. 
Interpretation:  PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465.
Interpretation:  PI-74-004   Date:  January 24, 1974
Clarifies that metallic riser pipes are to be coated and cathodically protected as required by Section 192.455.  
The level of protection must meet one or more of the criteria contained in Section 192.463 and the frequency for monitoring service risers is covered by Section 192.465.
Interpretation:  PI-73-025   Date:  September 26, 1973
Clarifies that if annual tests are impractical for separately protected short sections of mains or transmission line, not in excess of 100 feet (30 meters), or separately protected service line, these pipelines may be surveyed on a sampling basis.  The survey must cover at least 10 percent of these protected structures, distributed over the entire system, each calendar year, with a different 10 percent checked each subsequent year, so that the entire system is tested in each 10-year period."  The sampling percentage may not be adjusted to less than 10% of the protected structures each calendar year.  
Interpretation:  PI-73-010   Date:  May 9, 1973
#1: Clarifies that bare transmission or distribution lines laid prior to August 1, 1971, in areas of “Active Corrosion” must be cathodically protected.  This is applicable if corrosion is now detrimental to public safety or, if continuing corrosion, could become detrimental to public safety at a later date.
#2: Clarifies that Section 192.465(e) requires each operator to reevaluate its unprotected pipelines at intervals not exceeding three years.  The reevaluation is done by electrical survey where practical.  A pipeline protected by the "hot spotting" method is an unprotected pipeline for purposes of §192.465 and therefore subject to the three-year reevaluation requirement.  The "hot spots," of course, are subject to other monitoring requirements. 
Interpretation:  PI-71-088       Date:  December 20, 1971
Clarifies that when a bare distribution or transmission pipeline is under full cathodic protection, whether the protection is provided by an impressed current type system or by galvanic anodes, the system must be checked at least once a year in accordance with Section 192.465(a) and the level of cathodic protection must meet the requirements of Section 192.463.  The cathodic protection system must protect the pipeline in its entirety and it is the operator’s responsibility to determine what spacing is required between pipe-to-soil potential measurements to ensure the pipeline is protected.  
At intervals not exceeding three years, a complete survey is to be conducted over the entirety of a given bare line or system under “hot spot” protection to reevaluate unprotected portions and protect where active corrosion is detected.  A reevaluation survey must be conducted as thoroughly as the original survey.”  The 10% resurvey does not apply to “hot spot” protection and tests of “hot spot” protected sections of electrically continuous pipelines must be made each year.  When “hot spot” protection is involved, the operator must resurvey their bare pipeline at intervals not exceeding three years, and provide cathodic protection in each area where active corrosion is found (Section 192.465(e)). 

	Advisory Bulletin/Alert Notice Summaries

	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. This requirement is usually referred to as the “annual CP survey”.   
2. For distribution system operators.  
    i. The operator must have developed an effective program to monitor its  
    cathodically protected pipe. Piping under cathodic protection must be monitored by electrical measurement each calendar year with intervals not exceeding 15 months. The operator must have documentation to prove that he is monitoring his short, less than 100 feet, separately protected isolated sections of piping, services, short sections of coated steel pipeline, and anodes installed according to § 192.483 (c) and §192.457 (b) on a 10 percent annual basis. At least 10 percent of these protected structures, distributed over the entire system, must be surveyed each calendar year, with a different 10 percent checked each subsequent year, so that the entire system is tested in each 10-year period.  (Note: Short, less than 100’ ft. sections of pipe which are interconnected by cable, tracer wire, or other means, and are protected by a common current source or distributed anodes, are not considered to be isolated and must be monitored as a cathodic protection system on a annual basis.)
   ii. Operators who are electrically monitoring their entire bare (ineffectively coated) sections of pipeline on a 3-year basis (one third per year) would not have to include their hot spot protected sections of pipe in the 10 percent monitoring program.2. For transmission line operators.
3.  Transmission line operators must test by electrical measurement all cathodically protected pipelines once each calendar year with intervals not exceeding 15 months. Short sections of separately protected coated and hot spot protected bare (ineffectively coated) sections of pipeline must be surveyed on an annual 10 percent basis with a different 10 percent checked each subsequent year so that all these sections are tested in each 10-year period. Transmission operators who are electrically monitoring their entire bare (ineffectively coated) sections of pipeline on a one-third per year basis would not have to include their hot spot protected sections of pipeline in a 10 percent monitoring program.
4. The operator must survey at least 10% of their isolated short sections of mains, transmission lines, and services on a sampling basis. (A company with 10 towns or districts which is reading one town or district each year is not surveying on a sampling basis, 10% of each town or district must be surveyed with a different 10% being surveyed each year so that the entire system is tested in each ten year period.)
5. Distribution and transmission operators monitoring isolated short sections of galvanic anode protected pipeline on a 10-year basis, should perform design calculations to verify that the cathodic protection system will remain effective until the next required monitoring. 

	Examples of a Probable Violation
	1. The operator does not inspect its cathodically protected pipeline at least once each calendar year or at intervals less than 15 months to determine whether one or more requirements of §192.463 are met, and the pipeline is not a separately protected service line or a section of protected pipeline less than 100 feet in length.
2. The operator surveys less than 10 percent of its separately protected service lines 
or sections of protected pipeline of less than 100 feet, distributed over the entire system, each calendar year. See inspection guideline (ii).
3. The operator’s sampling procedure required for separately protected structures does not result in a survey of a different 10 percent each subsequent year, so that the entire system is tested in each 10-year period, See inspection guideline (ii).
4.  The operator cannot provide documentation that galvanic anode cathodic protection systems on transmission lines, mains, services, and isolated short sections that are monitored on a 10 year sampling basis are designed to maintain the cathodic protection level to one of the criteria listed  in Appendix “D” of Part 192, until the next scheduled read cycle. 
5. Williston Basin Interstate Pipeline Company [3-2005-1008] (June 21, 2007) – Found that operator failed to conduct annual cathodic protection testing at five of its electrical test stations.  If an operator decides to deviate from its established procedures and discontinue testing at a particular station or stations, its decision must be based on a determination by a qualified individual, following a technical analysis, that annual testing at that station is no longer necessary to evaluate the effectiveness of the cathodic protection in that area.  An operator must document such a decision and its technical justification in its contemporaneous records.  Because the 15-month interval gives the operator sufficient flexibility to return to a test station, external factors such as access or flooding do not relieve the operator from the testing requirement.  CP

	Examples of Evidence 
	1. Operator’s maintenance records, verification of coating damage by excavation inspection, photographs.


	Other Special Notations

	





	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.465 (b)

	Section Title 
	[bookmark: _Toc115593384][bookmark: _Toc115677085][bookmark: _Toc115677151][bookmark: _Toc115677231][bookmark: _Toc115678044]External corrosion control: Monitoring

	Existing Code Language
	Each cathodic protection rectifier or other impressed current power source must be inspected six times each calendar year, but with intervals not exceeding 2 ½ months, to insure that it is operating.


	Origin of Code
	NGPLSA 1968


	Last  Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]


	Interpretation Summaries
	Interpretation:  PI-ZZ-069   Date:  November 9, 2005
This interpretation of section 192.465 clarifies the definition of the term “separately protected service lines” to mean a buried or submerged service line that is electrically isolated and cathodically protected from other metallic structures.  The interpretation also explains that separate steel service risers that are electrically interconnected and cathodically protected by a common source are not separately protected lines; and that therefore, §192.465(a) requires an operator to monitor such pipelines at least once each calendar year, but with intervals not exceeding 15 months, to determine whether the cathodic protection meets the requirements of §192.463.  
Interpretation:  PI-93-039   Date:  July 16, 1993
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:  PI-92-062   Date:  November 23, 1992
This interpretation clarifies that an operator is in compliance with § 192.463(a) as long as each point tested under § 192.465(a) meets any one of the Appendix D criteria or its equivalent.  If further clarifies that no additional test data are required provided one of the criteria of the Appendix D is met.  Lastly, the interpretation clarifies that the operator's corrosion control procedures under § 192.453 should, at a minimum, specify the criterion used for each segment of its pipeline.  
Interpretation:  PI-ZZ-068   Date:  October 13, 1992
Clarifies the applicability of §192.465 to jurisdictional sections of a buried gathering line.  Part §192.465 requires cathodically protected jurisdictional sections to be tested once each calendar year, even if the remainder of the gathering line is not protected. The phrase "in its entirety," as cited in 192.455(a)(2), embraces only pipelines or sections of pipeline which are subject to Part 192.  A line does not have to be cathodically protected from end to end if part of the line is non-jurisdictional; only the jurisdictional portion requires cathodic protection.
Interpretation:  PI-91-032   Date:  November 7, 1991
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data. 
Interpretation:   PI-91-025   Date:  August 29, 1991
Clarifies that Appendix D, Part II, Part 192, is clear that voltage (IR) drops other than those across the structure-electrolyte boundary must be considered for valid interpretation of voltage measurements.  When an operator claims they have accounted for IR drop, OPS will accept that claim.  If, however, the operator had a leak due to corrosion, OPS may ask the operator to demonstrate the adequacy of corrosion protection and how the operator considered the IR drop and if this was done improperly, the operator could be subject to enforcement action.  It is possible to consider the IR drop on magnesium anode protected systems if an inspector or operator places the half cell on the surface of the soil/ground and obtains an abnormally high potential, there is a good possibility that the half cell is over an anode.  To ensure that it is not, an inspector or operator should simply move the half cell upstream or downstream from that point and take a reading.  OPS does not require operators to disconnect anode wires in order to read instant-off potentials on distributed sacrificial anode protected systems. 
Interpretation:  PI-ZZ-080   August 19, 1991
Clarifies that an operator has the freedom to conduct its inspections, of rectifiers or other impressed current power sources, utilizing whatever technology or means they choose.  The acceptability of electronic data collection and the subsequent broadcast of this data to operators as a means of inspection would depend on the capability to meet §192.465(b) and would also depend on the reliability of the data transmitted to operators.  Federal and State field inspectors would review the data to determine its relevance when conducting an inspection. 
Interpretation:  PI-89-003   Date:  March 31, 1989
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety.   
Interpretation:  PI-85-009   Date:  October 24, 1985
Clarifies that permanent potential monitoring test stations, placed throughout a steel gas distribution system which is completely welded (no couplings) and checked on a monthly basis, satisfy the annual "test for cathodic protection" requirement.  If an operator tests at sufficient test stations per §192.469 and demonstrates compliance with §192.463, then the testing would also comply with the requirements of §192.465(a). 

Interpretation:  PI-81-011   Date:  May 29, 1981
Clarifies that compliance with 49 CFR 192.465(a), requires cathodically protected pipelines be tested annually to determine if protection is at the levels required by §192.463 and Appendix D to Part 192.  The regulations do not require the use of specific testing methods, and any technique may be used that accurately shows the cathodic protection levels. This office does not recommend one test method over another, and our approval is not needed for an operator to use a new method. 
Interpretation:  PI-ZZ-070   Date:  November 15, 1979
#1  Clarifies that Section 192.465(a) requires all pipelines under cathodic protection to be tested at least once each calendar year to determine compliance with §192.463, with the exception of service lines and short sections of protected mains 100 feet or less in length, which may be tested on a sampling basis.  Sampling of these short sections must be done so that at least 10% of the total short piping segments within the pipeline system are tested each calendar year. The tests required must determine whether the cathodic protection requirements of §192.463 and Appendix D are being met. 
#2  Clarifies that Section 192.465(c) sets monitoring requirements for the effectiveness of equipment installed to prevent damage due to stray currents.  Section 192.473(a) requires each operator to minimize the effects of stray currents on its pipeline and (b) minimize the effects of stray currents from its cathodic protection system on existing adjacent underground metallic structures.  If stray current from a pipeline cathodic protection system is causing damage to another underground metallic pipeline system or structure (owned by the same operator or others), the operator must minimize the detrimental effects of such currents.  “Other interference bonds” as referred to in §192.465(c) are bonds whose failure would not jeopardize structure protection.
#3  Clarifies that §192.473(b) requires both impressed current and galvanic anode cathodic protection systems to be designed and installed so as to minimize any adverse effects on existing adjacent underground metallic structures. Where an adverse effect is determined to exist on an adjacent underground structure, §192.473(b) would require corrective action.  In addition, there may be other legal responsibility for damage done by rectifiers.
#4  Clarifies that  compliance with a given requirement is mandatory on and after the effective date.  Section 192.465 became effective on August 1, 1971, and §192.473 on July 31, 1973.  Service lines subject to Part 192 installed after July 31, 1971, must have had a cathodic protection system in place within 1 year after the line was installed (§192.455). Under §192.457, other service lines were required to be electrically surveyed for areas of active corrosion and cathodically protected in those areas by August 1, 1976.
Interpretation:  PI-ZZ-077   Date:  August 23, 1978
Clarifies that a rectifier cannot be inspected to ensure that it is operating (Section 192.465, paragraph b) by taking pipe-to-soil potential readings (at the same points and preferably at low potential spots) every two months, recording these readings and comparing them with past readings to see if they are above 850 millivolts and that there has been no substantial charge in potential.  It is not possible under all conditions to infer satisfactory operation of a cathodic protection rectifier or other impressed current power source from periodic pipe-to-soil reading comparisons.  We believe that Section 192.465(b) requires rectifier operation to be confirmed by direct observation of meters, indicator lights, or other instrumentation attached to the rectifier. 
Interpretation:  PI-76-064   Date:  December 28, 1976
Clarifies that an electrical survey consisting of "a pipe-to-soil survey, atmospheric corrosion survey, pH survey, and determination (and protection) of any ‘hot spots’” meets the requirements of 49 CFR 192.457(b) and 192.465(e), provided that it was carried out by or under the direction of a person qualified by experience and training in pipeline corrosion control methods.
Interpretation:   PI-76-064  Date:  September 20, 1976
Clarifies that Section 192.457(b) requires the line be electrically surveyed for active corrosion and tests be performed or directed by a person qualified by experience or training in corrosion control methods.  The “operator” of the line as defined in Section 192.3 would be responsible for making the test and the time requirements are set out in the applicable gas pipeline safety standards.  The term “cathodic engineer” is not used in the Federal standards. 
Interpretation:  PI-ZZ-074   Date:  September 17, 1976
Clarifies that in accordance with Question 6 of the July 1976 Advisory Bulletin, each "hot spot" protected area on a transmission line must be tested annually.  Under 49 CFR 192.465(a), each cathodically protected section of a transmission line must be tested annually. The number of protected sections may be less than the number of "hot spot" areas if protected sections include more than one "hot spot" area. 
Interpretation:  PI-76-011   Date:   March 3, 1976
Clarifies that tests are required on separately protected service lines once every 10 years including meter risers where metal is the gas carrier when 
used with a plastic service line."  If gas is carried in metal piping that extends below the ground surface, operators of such piping must monitor these short sections as required in 192.465(a). 
Interpretation:  PI-76-009   Date:  January 07, 1976 – Clarifies how often individual anodes must be monitored on an unprotected bare transmission or distribution pipeline that has ’hot spot’ protection, in which ‘hot spot’ protection would include anodes installed in connection with corrosion-leak repair clamps?”  49 CFR Part 192, Subpart I, Requirements for Corrosion Control, contains no requirements for monitoring individual anodes.  However, Sections 192.457 and 192.465 provide requirements for corrosion control and monitoring of bare transmission or distribution pipelines. 
Interpretation:  PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465.
Interpretation:  PI-74-004   Date:  January 24, 1974
Clarifies that metallic riser pipes are to be coated and cathodically protected as required by Section 192.455.  
The level of protection must meet one or more of the criteria contained in Section 192.463 and the frequency for monitoring service risers is covered by Section 192.465.

Interpretation:  PI-73-025   Date:  September 26, 1973
Clarifies that if annual tests are impractical for separately protected short sections of mains or transmission line, not in excess of 100 feet (30 meters), or separately protected service line, these pipelines may be surveyed on a sampling basis.  The survey must cover at least 10 percent of these protected structures, distributed over the entire system, each calendar year, with a different 10 percent checked each subsequent year, so that the entire system is tested in each 10-year period."  The sampling percentage may not be adjusted to less than 10% of the protected structures each calendar year.  
Interpretation:   PI-73-010   Date:  May 9, 1973 
#1: Clarifies that bare transmission or distribution lines laid prior to August 1, 1971, in areas of “Active Corrosion” must be cathodically protected.  This is applicable if corrosion is now detrimental to public safety or, if continuing corrosion, could become detrimental to public safety at a later date.
#2: Clarifies that Section 192.465(e) requires each operator to reevaluate its unprotected pipelines at intervals not exceeding three years.  The reevaluation is done by electrical survey where practical.  A pipeline protected by the "hot spotting" method is an unprotected pipeline for purposes of §192.465 and therefore subject to the three-year reevaluation requirement.  The "hot spots," of course, are subject to other monitoring requirements. 
Interpretation:  PI-71-088   Date:  December 20, 1971
Clarifies that when a bare distribution or transmission pipeline is under full cathodic protection, whether the protection is provided by an impressed current type system or by galvanic anodes, the system must be checked at least once a year in accordance with Section 192.465(a) and the level of cathodic protection must meet the requirements of Section 192.463.  The cathodic protection system must protect the pipeline in its entirety and it is the operator’s responsibility to determine what spacing is required between pipe-to-soil potential measurements to ensure the pipeline is protected.  
At intervals not exceeding three years, a complete survey is to be conducted over the entirety of a given bare line or system under “hot spot” protection to reevaluate unprotected portions and protect where active corrosion is detected.  A reevaluation survey must be conducted as thoroughly as the original survey.”  The 10% resurvey does not apply to “hot spot” protection and tests of “hot spot” protected sections of electrically continuous pipelines must be made each year.  When “hot spot” protection is involved, the operator must resurvey their bare pipeline at intervals not exceeding three years, and provide cathodic protection in each area where active corrosion is found (Section 192.465(e)). 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	The operator is required to inspect its cathodic protection rectifiers or other impressed current power sources in its gas pipeline system at least 6 times each calendar year and not exceeding 2-1/2 months interval.   

	Examples of a Probable Violation
	1. The operator did not inspect each cathodic protection rectifier or other impressed current power source six times each calendar year at periods not exceeding 2 ½ months.
2. The operator does not have documentation showing that the rectifier or other impressed current source was inspected at the required intervals.

	Examples of Evidence 
	1. Operator’s O & M manual.
2. Maintenance records.

	Other Special Notations

	






	
Enforcement Guidance
	
CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.465 (c)

	Section Title
	[bookmark: _Toc115593385][bookmark: _Toc115677086][bookmark: _Toc115677152][bookmark: _Toc115677232][bookmark: _Toc115678045]External corrosion control: Monitoring

	Existing Code Language
	Each reverse current switch, each diode, and each interference bond whose failure would jeopardize structure protection must be electrically checked for proper performance six times each calendar year, but with intervals not exceeding 2 ½ months.  Each other interference bond must be checked at least once each calendar year, but with intervals not exceeding 15 months.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]

	Interpretation Summaries
	Interpretation:   PI-ZZ-069   Date:  November 9, 2005 
This interpretation of section 192.465 clarifies the definition of the term “separately protected service lines” to mean a buried or submerged service line that is electrically isolated and cathodically protected from other metallic structures.  The interpretation also explains that separate steel service risers that are electrically interconnected and cathodically protected by a common source are not separately protected lines; and that therefore, §192.465(a) requires an operator to monitor such pipelines at least once each calendar year, but with intervals not exceeding 15 months, to determine whether the cathodic protection meets the requirements of §192.463.  
Interpretation:  PI-93-039   Date:  July 16, 1993
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:  PI-92-062   Date:  November 23, 1992
This interpretation clarifies that an operator is in compliance with § 192.463(a) as long as each point tested under § 192.465(a) meets any one of the Appendix D criteria or its equivalent.  If further clarifies that no additional test data are required provided one of the criteria of the Appendix D is met.  Lastly, the interpretation clarifies that the operator's corrosion control procedures under § 192.453 should, at a minimum, specify the criterion used for each segment of its pipeline.  
Interpretation:  PI-ZZ-068   Date:  October 13, 1992
Clarifies the applicability of §192.465 to jurisdictional sections of a buried gathering line.  Part §192.465 requires cathodically protected jurisdictional sections to be tested once each calendar year, even if the remainder of the gathering line is not protected. The phrase "in its entirety," as cited in 192.455(a)(2), embraces only pipelines or sections of pipeline which are subject to Part 192.  A line does not have to be cathodically protected from end to end if part of the line is non-jurisdictional; only the jurisdictional portion requires cathodic protection.  


Interpretation:  PI-91-032   Date:  November 7, 1991
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:  PI-91-025   Date:  August 29, 1991
Clarifies that Appendix D, Part II, Part 192, is clear that voltage (IR) drops other than those across the structure-electrolyte boundary must be considered for valid interpretation of voltage measurements.  When an operator claims they have accounted for IR drop, OPS will accept that claim.  If, however, the operator had a leak due to corrosion, OPS may ask the operator to demonstrate the adequacy of corrosion protection and how the operator considered the IR drop and if this was done improperly, the operator could be subject to enforcement action.  It is possible to consider the IR drop on magnesium anode protected systems if an inspector or operator places the half cell on the surface of the soil/ground and obtains an abnormally high potential, there is a good possibility that the half cell is over an anode.  To ensure that it is not, an inspector or operator should simply move the half cell upstream or downstream from that point and take a reading.  OPS does not require operators to disconnect anode wires in order to read instant-off potentials on distributed sacrificial anode protected systems. 
Interpretation:  PI-ZZ-080   Date:  August 19, 1991
Clarifies that an operator has the freedom to conduct its inspections, of rectifiers or other impressed current power sources, utilizing whatever technology or means they choose.  The acceptability of electronic data collection and the subsequent broadcast of this data to operators as a means of inspection would depend on the capability to meet §192.465(b) and would also depend on the reliability of the data transmitted to operators.  Federal and State field inspectors would review the data to determine its relevance when conducting an inspection. 
Interpretation:  PI-89-003   Date:  March 31, 1989
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety. 
Interpretation:  PI-85-009   Date:  October 24, 1985                                        
Clarifies that permanent potential monitoring test stations, placed throughout a steel gas distribution system which is completely welded (no couplings) and checked on a monthly basis, satisfy the annual "test for cathodic protection" requirement.  If an operator tests at sufficient test stations per §192.469 and demonstrates compliance with §192.463, then the testing would also comply with the requirements of §192.465(a). 

Interpretation:  PI-81-011   Date:  May 29, 1981
Clarifies that compliance with 49 CFR 192.465(a), requires cathodically protected pipelines be tested annually to determine if protection is at the levels required by §192.463 and Appendix D to Part 192.  The regulations do not require the use of specific testing methods, and any technique may be used that accurately shows the cathodic protection levels. This office does not recommend one test method over another, and our approval is not needed for an operator to use a new method. 
Interpretation:  PI-ZZ-070   Date:  November 15, 1979
#1  Clarifies that Section 192.465(a) requires all pipelines under cathodic protection to be tested at least once each calendar year to determine compliance with §192.463, with the exception of service lines and short sections of protected mains 100 feet or less in length, which may be tested on a sampling basis.  Sampling of these short sections must be done so that at least 10% of the total short piping segments within the pipeline system are tested each calendar year. The tests required must determine whether the cathodic protection requirements of §192.463 and Appendix D are being met.  
#2  Clarifies that Section 192.465(c) sets monitoring requirements for the effectiveness of equipment installed to prevent damage due to stray currents.  Section 192.473(a) requires each operator to minimize the effects of stray currents on its pipeline and (b) minimize the effects of stray currents from its cathodic protection system on existing adjacent underground metallic structures.  If stray current from a pipeline cathodic protection system is causing damage to another underground metallic pipeline system or structure (owned by the same operator or others), the operator must minimize the detrimental effects of such currents.  “Other interference bonds” as referred to in §192.465(c) are bonds whose failure would not jeopardize structure protection.
#3  Clarifies that §192.473(b) requires both impressed current and galvanic anode cathodic protection systems to be designed and installed so as to minimize any adverse effects on existing adjacent underground metallic structures. Where an adverse effect is determined to exist on an adjacent underground structure, §192.473(b) would require corrective action.  In addition, there may be other legal responsibility for damage done by rectifiers.
#4  Clarifies that  compliance with a given requirement is mandatory on and after the effective date.  Section 192.465 became effective on August 1, 1971, and §192.473 on July 31, 1973.  Service lines subject to Part 192 installed after July 31, 1971, must have had a cathodic protection system in place within 1 year after the line was installed (§192.455). Under §192.457, other service lines were required to be electrically surveyed for areas of active corrosion and cathodically protected in those areas by August 1, 1976.0
Interpretation:  PI-ZZ-077   Date:  August 23, 1978
Clarifies that a rectifier cannot be inspected to ensure that it is operating (Section 192.465, paragraph b) by taking pipe-to-soil potential readings (at the same points and preferably at low potential spots) every two months, recording these readings and comparing them with past readings to see if they are above 850 millivolts and that there has been no substantial charge in potential.  It is not possible under all conditions to infer satisfactory operation of a cathodic protection rectifier or other impressed current power source from periodic pipe-to-soil reading comparisons.  We believe that Section 192.465(b) requires rectifier operation to be confirmed by direct observation of meters, indicator lights, or other instrumentation attached to the rectifier. 
Interpretation:    PI-76-064   Date:  December 28, 1976
Clarifies that an electrical survey consisting of "a pipe-to-soil survey, atmospheric corrosion survey, pH survey, and determination (and protection) of any ‘hot spots’” meets the requirements of 49 CFR 192.457(b) and 192.465(e), provided that it was carried out by or under the direction of a person qualified by experience and training in pipeline corrosion control methods.
Interpretation:   PI-76-064   Date:  September 20, 1976
Clarifies that Section 192.457(b) requires the line be electrically surveyed for active corrosion and tests be performed or directed by a person qualified by experience or training in corrosion control methods.  The “operator” of the line as defined in Section 192.3 would be responsible for making the test and the time requirements are set out in the applicable gas pipeline safety standards.  The term “cathodic engineer” is not used in the Federal standards.
Interpretation:  PI-ZZ-074   Date:  September 17, 1976
Clarifies that in accordance with Question 6 of the July 1976 Advisory Bulletin, each "hot spot" protected area on a transmission line must be tested annually.  Under 49 CFR 192.465(a), each cathodically protected section of a transmission line must be tested annually. The number of protected sections may be less than the number of "hot spot" areas if protected sections include more than one "hot spot" area. 
Interpretation:  PI-76-011   Date:  March 3, 1976
Clarifies that tests are required on separately protected service lines once every 10 years including meter risers where metal is the gas carrier when used with a plastic service line."  If gas is carried in metal piping that extends below the ground surface, operators of such piping must monitor these short sections as required in 192.465(a). 
Interpretation:  PI-76-009   Date:  January 07, 1976
Clarifies how often individual anodes must be monitored on an unprotected bare transmission or distribution pipeline that has ’hot spot’ protection, in which ‘hot spot’ protection would include anodes installed in connection with corrosion-leak repair clamps?”  49 CFR Part 192, Subpart I, Requirements for Corrosion Control, contains no requirements for monitoring individual anodes.  However, Sections 192.457 and 192.465 provide requirements for corrosion control and monitoring of bare transmission or distribution pipelines. 
Interpretation:  PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465.
Interpretation:  PI-74-004   Date:  January 24, 1974
Clarifies that metallic riser pipes are to be coated and cathodically protected as required by Section 192.455.  
The level of protection must meet one or more of the criteria contained in Section 192.463 and the frequency for monitoring service risers is covered by Section 192.465.
Interpretation:  PI-73-025   Date:  September 26, 1973
Clarifies that if annual tests are impractical for separately protected short sections of mains or transmission line, not in excess of 100 feet (30 meters), or separately protected service line, these pipelines may be surveyed on a sampling basis.  The survey must cover at least 10 percent of these protected structures, distributed over the entire system, each calendar year, with a different 10 percent checked each subsequent year, so that the entire system is tested in each 10-year period."  The sampling percentage may not be adjusted to less than 10% of the protected structures each calendar year.  
Interpretation:  PI-73-010   Date:  May 9, 1973
#1: Clarifies that bare transmission or distribution lines laid prior to August 1, 1971, in areas of “Active Corrosion” must be cathodically protected.  This is applicable if corrosion is now detrimental to public safety or, if continuing corrosion, could become detrimental to public safety at a later date.
#2: Clarifies that Section 192.465(e) requires each operator to reevaluate its unprotected pipelines at intervals not exceeding three years.  The reevaluation is done by electrical survey where practical.  A pipeline protected by the "hot spotting" method is an unprotected pipeline for purposes of §192.465 and therefore subject to the three-year reevaluation requirement.  The "hot spots," of course, are subject to other monitoring requirements. 
Interpretation:   PI-71-088   Date:  December 20, 1971
Clarifies that when a bare distribution or transmission pipeline is under full cathodic protection, whether the protection is provided by an impressed current type system or by galvanic anodes, the system must be checked at least once a year in accordance with Section 192.465(a) and the level of cathodic protection must meet the requirements of Section 192.463.  The cathodic protection system must protect the pipeline in its entirety and it is the operator’s responsibility to determine what spacing is required between pipe-to-soil potential measurements to ensure the pipeline is protected.  
At intervals not exceeding three years, a complete survey is to be conducted over the entirety of a given bare line or system under “hot spot” protection to reevaluate unprotected portions and protect where active corrosion is detected.  A reevaluation survey must be conducted as thoroughly as the original survey.”  The 10% resurvey does not apply to “hot spot” protection and tests of “hot spot” protected sections of electrically continuous pipelines must be made each year.  When “hot spot” protection is involved, the operator must resurvey their bare pipeline at intervals not exceeding three years, and provide cathodic protection in each area where active corrosion is found (Section 192.465(e)). 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator should have developed procedures for determining whether or not structure protection would be jeopardized if any of its reverse current switches, diodes, or interference bonds devices failed and should be able to identify which of these devices present on its system are considered critical and which are not.

2. The operator’s procedures should also delineate how these devices are to be checked and require the checks at the appropriate intervals.

3. Reverse current switches and diodes are sometimes utilized to protect from lighting strikes or to mitigate the effects of large DC current sources such as transit systems or mining operations.  If used for these applications, then the devices are likely to be critical and require checking at the more frequent intervals.

4.  A sized resistor is frequently used to limit the flow of current through a bond.  If used, the operator’s procedures should delineate how the resistor will be sized.

5. In general, if cathodic protection current is flowing through the bond back off of the operator’s pipeline to a foreign structure, then the bond is likely to be critical.  Some operator’s may consider the bond critical only if the pipe-to-soil potential on its pipeline drops below one of the accepted criteria if the bond fails, even though the current may be flowing off the pipeline through the bond.   In this case, the bond would require the more frequent checks.

6. If cathodic protection current is returning to the operator’s pipeline from the foreign structure, then the bond is probably not a critical one and will only require annual monitoring.  Be aware, however, that if the foreign structure is another pipeline, the bond may be considered critical to the operator of that pipeline.  

7. In many cases, critical bonds may be present to simplify the application of cathodic protection and are not considered critical.  In some cases, however, significant interference may occur to one of the pipeline systems should the bond fail.  In this case, it may need to be considered a critical bond.


	Examples of a Probable Violation
	1. The operator did not electrically check each reverse current switch, each diode, 
    and each interference bond whose failure would jeopardize structure protection.
    The electrical checks must be performed six times each calendar year at intervals 
    not exceeding 2 ½ months.  
  
2. The operator did not check each interference bond whose failure would not 
    jeopardize structure protection at least once every calendar year at intervals not
    exceeding 15 months.  


	Examples of Evidence 

	1. Operator’s O & M manual.
2. Maintenance records.

	Other Special 
Notations

	





	
Enforcement Guidance
	
CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.465 (d)

	Section Title
	[bookmark: _Toc115593386][bookmark: _Toc115677087][bookmark: _Toc115677153][bookmark: _Toc115677233][bookmark: _Toc115678046]External corrosion control:  Monitoring

	Existing Code Language
	Each operator shall take prompt remedial action to correct any deficiencies indicated by the monitoring.

	Origin of Code
	NGPLSA 1968

	Last Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]

	Interpretation Summaries
	Interpretation:  PI-ZZ-069   Date:  November 9, 2005
This interpretation of section 192.465 clarifies the definition of the term “separately protected service lines” to mean a buried or submerged service line that is electrically isolated and cathodically protected from other metallic structures.  The interpretation also explains that separate steel service risers that are electrically interconnected and cathodically protected by a common source are not separately protected lines; and that therefore, §192.465(a) requires an operator to monitor such pipelines at least once each calendar year, but with intervals not exceeding 15 months, to determine whether the cathodic protection meets the requirements of §192.463.  
Interpretation:   PI-93-039   Date:  July 16, 1993
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:   PI-92-062   Date:  November 23, 1992
This interpretation clarifies that an operator is in compliance with § 192.463(a) as long as each point tested under § 192.465(a) meets any one of the Appendix D criteria or its equivalent.  If further clarifies that no additional test data are required provided one of the criteria of the Appendix D is met.  Lastly, the interpretation clarifies that the operator's corrosion control procedures under § 192.453 should, at a minimum, specify the criterion used for each segment of its pipeline.  
Interpretation:   PI-ZZ-068   Date:  October 13, 1992
Clarifies the applicability of §192.465 to jurisdictional sections of a buried gathering line.  Part §192.465 requires cathodically protected jurisdictional sections to be tested once each calendar year, even if the remainder of the gathering line is not protected. The phrase "in its entirety," as cited in 192.455(a)(2), embraces only pipelines or sections of pipeline which are subject to Part 192.  A line does not have to be cathodically protected from end to end if part of the line is non-jurisdictional; only the jurisdictional portion requires cathodic protection.
Interpretation:   PI-91-032    Date:  November 7, 1991
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing 
whatever appropriate technology or means it chooses – including airborne cathodic 
monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:  PI-91-025   Date:  August 29, 1991
Clarifies that Appendix D, Part II, Part 192, is clear that voltage (IR) drops other than those across the structure-electrolyte boundary must be considered for valid interpretation of voltage measurements.  When an operator claims they have accounted for IR drop, OPS will accept that claim.  If, however, the operator had a leak due to corrosion, OPS may ask the operator to demonstrate the adequacy of corrosion protection and how the operator considered the IR drop and if this was done improperly, the operator could be subject to enforcement action.  It is possible to consider the IR drop on magnesium anode protected systems if an inspector or operator places the half cell on the surface of the soil/ground and obtains an abnormally high potential, there is a good possibility that the half cell is over an anode.  To ensure that it is not, an inspector or operator should simply move the half cell upstream or downstream from that point and take a reading.  OPS does not require operators to disconnect anode wires in order to read instant-off potentials on distributed sacrificial anode protected systems.  
Interpretation:   PI-ZZ-080    Date:  August 19, 1991
Clarifies that an operator has the freedom to conduct its inspections, of rectifiers or other impressed current power sources, utilizing whatever technology or means they choose.  The acceptability of electronic data collection and the subsequent broadcast of this data to operators as a means of inspection would depend on the capability to meet §192.465(b) and would also depend on the reliability of the data transmitted to operators.  Federal and State field inspectors would review the data to determine its relevance when conducting an inspection. 
Interpretation:   PI-89-003   Date:   March 31, 1989
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety.   
Interpretation:  PI-85-009   Date:  October 24, 1985
Clarifies that permanent potential monitoring test stations, placed throughout a steel gas distribution system which is completely welded (no couplings) and checked on a monthly basis, satisfy the annual "test for cathodic protection" requirement.  If an operator tests at sufficient test stations per §192.469 and demonstrates compliance with §192.463, then the testing would also comply with the requirements of §192.465(a). 
Interpretation:   PI-81-011   Date:  May 29, 1981
Clarifies that compliance with 49 CFR 192.465(a), requires cathodically protected pipelines be tested annually to determine if protection is at the levels required by §192.463 and Appendix D to Part 192.  The regulations do not require the use of specific testing methods, and any technique may be used that accurately shows the
cathodic protection levels. This office does not recommend one test method over another, and our approval is not needed for an operator to use a new method. 
Interpretation:   PI-ZZ-070   Date:  November 15, 1979
#1  Clarifies that Section 192.465(a) requires all pipelines under cathodic protection to be tested at least once each calendar year to determine compliance with §192.463, with the exception of service lines and short sections of protected mains 100 feet or less in length, which may be tested on a sampling basis.  Sampling of these short sections must be done so that at least 10% of the total short piping segments within the pipeline system are tested each calendar year. The tests required must determine whether the cathodic protection requirements of §192.463 and Appendix D are being met.   
#2  Clarifies that Section 192.465(c) sets monitoring requirements for the effectiveness of equipment installed to prevent damage due to stray currents.  Section 192.473(a) requires each operator to minimize the effects of stray currents on its pipeline and (b) minimize the effects of stray currents from its cathodic protection system on existing adjacent underground metallic structures.  If stray current from a pipeline cathodic protection system is causing damage to another underground metallic pipeline system or structure (owned by the same operator or others), the operator must minimize the detrimental effects of such currents.  “Other interference bonds” as referred to in §192.465(c) are bonds whose failure would not jeopardize structure protection.
#3  Clarifies that §192.473(b) requires both impressed current and galvanic anode cathodic protection systems to be designed and installed so as to minimize any adverse effects on existing adjacent underground metallic structures. Where an adverse effect is determined to exist on an adjacent underground structure, §192.473(b) would require corrective action.  In addition, there may be other legal responsibility for damage done by rectifiers.
#4  Clarifies that  compliance with a given requirement is mandatory on and after the effective date.  Section 192.465 became effective on August 1, 1971, and §192.473 on July 31, 1973.  Service lines subject to Part 192 installed after July 31, 1971, must have had a cathodic protection system in place within 1 year after the line was installed (§192.455). Under §192.457, other service lines were required to be electrically surveyed for areas of active corrosion and cathodically protected in those areas by August 1, 1976.
Interpretation:   PI-ZZ-077  Date:  August 23, 1978
Clarifies that a rectifier cannot be inspected to ensure that it is operating (Section 192.465, paragraph b) by taking pipe-to-soil potential readings (at the same points and preferably at low potential spots) every two months, recording these readings and comparing them with past readings to see if they are above 850 millivolts and that there has been no substantial charge in potential.  It is not possible under all conditions to infer satisfactory operation of a cathodic protection rectifier or other impressed current power source from periodic pipe-to-soil reading comparisons.  We believe that Section 192.465(b) requires rectifier operation to be confirmed by direct observation of meters, indicator lights, or other instrumentation attached to the rectifier. 
Interpretation:   PI-76-081   Date:  December 28, 1976
Clarifies that an electrical survey consisting of "a pipe-to-soil survey, atmospheric corrosion survey, pH survey, and determination (and protection) of any ‘hot spots’” meets the requirements of 49 CFR 192.457(b) and 192.465(e), provided that it was carried out by or under the direction of a person qualified by experience and training in pipeline corrosion control methods.
Interpretation:  PI-76-064   Date:  September 20, 1976
Clarifies that Section 192.457(b) requires the line be electrically surveyed for active corrosion and tests be performed or directed by a person qualified by experience or training in corrosion control methods.  The “operator” of the line as defined in Section 192.3 would be responsible for making the test and the time requirements are set out in the applicable gas pipeline safety standards.  The term “cathodic engineer” is not used in the Federal standards.
Interpretation:  PI-ZZ-074    Date:  September 17, 1976
Clarifies that in accordance with Question 6 of the July 1976 Advisory Bulletin, each "hot spot" protected area on a transmission line must be tested annually.  Under 49 CFR 192.465(a), each cathodically protected section of a transmission line must be tested annually. The number of protected sections may be less than the number of "hot spot" areas if protected sections include more than one "hot spot" area. 
Interpretation:  PI-76-011   Date:  March 3, 1976
Clarifies that tests are required on separately protected service lines once every 10 years including meter risers where metal is the gas carrier when used with a plastic service line."  If gas is carried in metal piping that extends below the ground surface, operators of such piping must monitor these short sections as required in 192.465(a). 
Interpretation:  PI-76-009   Date:  January 07, 1976
Clarifies how often individual anodes must be monitored on an unprotected bare transmission or distribution pipeline that has ’hot spot’ protection, in which ‘hot spot’ protection would include anodes installed in connection with 
corrosion-leak repair clamps?”  49 CFR Part 192, Subpart I, Requirements for Corrosion Control, contains no requirements for monitoring individual anodes.  However, Sections 192.457 and 192.465 provide requirements for corrosion control and monitoring of bare transmission or distribution pipelines. 
Interpretation:   PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465.
Interpretation:  PI-74-004   Date:  January 24, 1974
Clarifies that metallic riser pipes are to be coated and cathodically protected as required by Section 192.455.  
The level of protection must meet one or more of the criteria contained in Section 192.463 and the frequency for monitoring service risers is covered by Section 192.465.
Interpretation:  PI-73-025   Date:  September 26, 1973
Clarifies that if annual tests are impractical for separately protected short sections of mains or transmission line, not in excess of 100 feet (30 meters), or separately protected service line, these pipelines may be surveyed on a sampling basis.  The survey must cover at least 10 percent of these protected structures, distributed over the entire system, each calendar year, with a different 10 percent checked each subsequent year, so that the entire system is tested in each 10-year period."  The sampling percentage may not be adjusted to less than 10% of the protected structures each calendar year.  
Interpretation:  PI-73-010   Date:  May 9, 1973
#1: Clarifies that bare transmission or distribution lines laid prior to August 1, 1971, in areas of “Active Corrosion” must be cathodically protected.  This is applicable if corrosion is now detrimental to public safety or, if continuing corrosion, could become detrimental to public safety at a later date.
#2: Clarifies that Section 192.465(e) requires each operator to reevaluate its unprotected pipelines at intervals not exceeding three years.  The reevaluation is done by electrical survey where practical.  A pipeline protected by the "hot spotting" method is an unprotected pipeline for purposes of §192.465 and therefore subject to the three-year reevaluation requirement.  The "hot spots," of course, are subject to other monitoring requirements. 
Interpretation:  PI- 71-088    Date:  December 20, 1971
Clarifies that when a bare distribution or transmission pipeline is under full cathodic protection, whether the protection is provided by an impressed current type system or by galvanic anodes, the system must be checked at least once a year in accordance with Section 192.465(a) and the level of cathodic protection must meet the requirements of Section 192.463.  The cathodic protection system must protect the pipeline in its entirety and it is the operator’s responsibility to determine what spacing is required between pipe-to-soil potential measurements to ensure the pipeline is protected.  
At intervals not exceeding three years, a complete survey is to be conducted over the entirety of a given bare line or system under “hot spot” protection to reevaluate unprotected portions and protect where active corrosion is detected.  A reevaluation survey must be conducted as thoroughly as the original survey.”  The 10% resurvey does not apply to “hot spot” protection and tests of “hot spot” protected sections of electrically continuous pipelines must be made each year.  When “hot spot” protection is involved, the operator must resurvey their bare pipeline at intervals not exceeding three years, and provide cathodic protection in each area where active corrosion is found (Section 192.465(e)). 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The definition of "prompt" will vary with the circumstances. Enforcement should be sought when the investigator is convinced that corrective action was not initiated or started in a timely manner.
2. The operator should be required to have procedures (per 192.453) for responding to deficiencies found by the required monitoring. The operator is required to maintain procedures on how prompt remedial action is defined.  Those procedures should include as a minimum:
  a. A time frame for evaluating data and determining a course of action.
 b. A time frame for any new installation to be operational and cathodic protection to
     be in the adequate range.
    c. These time frames should give consideration to the population density and environmental concerns of the area that could potentially be affected by released gas. They may also consider climatic conditions, availability of material, workloads, and an estimate of a relative rate of detrimental corrosion. As a rule of thumb, the OPS would expect that, under normal conditions, the operator should have the evaluations and decisions made and action started within a few months, proportionally less where required monitoring is less than a year or where deficiencies could result in an immediate hazard to the public), and correction completed by the time of the next scheduled monitoring. If the operator has no procedure for promptly responding and deficiencies exist, it is a violation of 
§192.465(d). If you can demonstrate that the operator's established time frame for action is inadequate, you may cite him for a violation or proceed with a notice of amendment or both.

	Examples of a Probable Violation
	1. The operator did not take prompt remedial action to correct a deficiency indicated by monitoring.

	Examples of Evidence 
	1. a. Documentation showing that deficiency was discovered, including operator's records of monitoring performed and the operator’s written procedures per 
§192.605 and §192.613; and

2. b. Documentation showing that corrective action has not been taken; including:

 i. Statement of absence of action by operator or investigator; or

 ii. Documentation showing that corrective action was not taken promptly, 
 including operator's record of date of discovery and date of corrective action.


	Other Special Notations

	





	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.465 (e)


	Section Title
	External corrosion control:  Monitoring
[bookmark: _Toc115593387][bookmark: _Toc115677088][bookmark: _Toc115677154][bookmark: _Toc115677234][bookmark: _Toc115678047]

	Existing Code Language
	After the initial evaluation required by § 192.455(b) and (c) and 192.457(b), each operator must, not less than every 3 years at intervals not exceeding 39 months, reevaluate its unprotected pipelines and cathodically protect them in accordance with this subpart in areas in which active corrosion is found. The operator must determine the areas of active corrosion by electrical survey. However, on distribution lines and where an electrical survey is impractical on transmission lines, areas of active corrosion may be determined by other means that include review and analysis of leak repair and inspection records, corrosion monitoring records, exposed pipe inspection records, and the pipeline environment.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-114, FR Doc. 2010-19643, Aug 11, 2010]

	Interpretation Summaries
	Interpretation:  PI-ZZ-069   Date:  November 9, 2005
This interpretation of section 192.465 clarifies the definition of the term “separately protected service lines” to mean a buried or submerged service line that is electrically isolated and cathodically protected from other metallic structures.  The interpretation also explains that separate steel service risers that are electrically interconnected and cathodically protected by a common source are not separately protected lines; and that therefore, §192.465(a) requires an operator to monitor such pipelines at least once each calendar year, but with intervals not exceeding 15 months, to determine whether the cathodic protection meets the requirements of §192.463. 
Interpretation:  PI-93-039   Date:  July 16, 1993
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:   PI-92-062   Date:  November 23, 1992
This interpretation clarifies that an operator is in compliance with § 192.463(a) as long as each point tested under § 192.465(a) meets any one of the Appendix D criteria or its equivalent.  If further clarifies that no additional test data are required provided one of the criteria of the Appendix D is met.  Lastly, the interpretation clarifies that the operator's corrosion control procedures under § 192.453 should, at a minimum, specify the criterion used for each segment of its pipeline.
Interpretation:   PI-ZZ-068   Date:  October 13, 1992
Clarifies the applicability of §192.465 to jurisdictional sections of a buried gathering line.  Part §192.465 requires cathodically protected jurisdictional sections to be tested once each calendar year, even if the remainder of the gathering line is not protected. The phrase "in its entirety," as cited in 192.455(a)(2), embraces only pipelines or sections of pipeline which are subject to Part 192.  A line does not have to be cathodically protected from end to end if part of the line is non-jurisdictional; only the jurisdictional portion requires cathodic protection.
Interpretation:   PI-91-032   Date:  November 7, 1991
This interpretation clarifies that an operator has the freedom to assess the performance of its cathodic protection system and conduct its inspections utilizing whatever appropriate technology or means it chooses – including airborne cathodic monitoring equipment – to comply with the inspections under 49 CFR 192.463(a) and §192.465(b) and (c) of rectifiers or other impressed current power source, provided the source technology (in this case, airborne cathodic monitoring equipment) provides reliable data.  
Interpretation:   PI-91-025    Date:  August 29, 1991
Clarifies that Appendix D, Part II, Part 192, is clear that voltage (IR) drops other than those across the structure-electrolyte boundary must be considered for valid interpretation of voltage measurements.  When an operator claims they have accounted for IR drop, OPS will accept that claim.  If, however, the operator had a leak due to corrosion, OPS may ask the operator to demonstrate the adequacy of corrosion protection and how the operator considered the IR drop and if this was done improperly, the operator could be subject to enforcement action.  It is possible to consider the IR drop on magnesium anode protected systems if an inspector or operator places the half cell on the surface of the soil/ground and obtains an abnormally high potential, there is a good possibility that the half cell is over an anode.  To ensure that it is not, an inspector or operator should simply move the half cell upstream or downstream from that point and take a reading.  OPS does not require operators to disconnect anode wires in order to read instant-off potentials on distributed sacrificial anode protected systems.  
Interpretation:   PI-ZZ-080    Date:  August 19, 1991
Clarifies that an operator has the freedom to conduct its inspections, of rectifiers or other impressed current power sources, utilizing whatever technology or means they choose.  The acceptability of electronic data collection and the subsequent broadcast of this data to operators as a means of inspection would depend on the capability to meet §192.465(b) and would also depend on the reliability of the data transmitted to operators.  Federal and State field inspectors would review the data to determine its relevance when conducting an inspection. 
Interpretation:   PI-89-003   Date:  March 31, 1989
This interpretation clarifies that if an operator voluntarily places a cathodic protection system on a gas pipeline installed prior to August 1, 1971, with no evidence of active corrosion, the operator should assure that their program properly addressed all the requirements of the regulations, such as using the definition of active corrosion under §192.457(c).  The interpretation also clarifies that in determining whether the electrical survey required by §192.457(b)(3) and §192.465(e) is impractical, the operator must consider all factors that relate to the impracticality, including public safety.   
Interpretation:   PI-85-009   Date:  October 24, 1985
Clarifies that permanent potential monitoring test stations, placed throughout a steel gas distribution system which is completely welded (no couplings) and checked on a monthly basis, satisfy the annual "test for cathodic protection" requirement.  If an operator tests at sufficient test stations per §192.469 and demonstrates compliance with §192.463, then the testing would also comply with the requirements of §192.465(a). 
Interpretation:  PI-81-011   Date:  May 29, 1981
Clarifies that compliance with 49 CFR 192.465(a), requires cathodically protected pipelines be tested annually to determine if protection is at the levels required by §192.463 and Appendix D to Part 192.  The regulations do not require the use of specific testing methods, and any technique may be used that accurately shows the cathodic protection levels. This office does not recommend one test method over another, and our approval is not needed for an operator to use a new method.
Interpretation:  PI-ZZ-070   Date:  November 15, 1979
#1  Clarifies that Section 192.465(a) requires all pipelines under cathodic protection to be tested at least once each calendar year to determine compliance with §192.463, with the exception of service lines and short sections of protected mains 100 feet or less in length, which may be tested on a sampling basis.  Sampling of these short sections must be done so that at least 10% of the total short piping segments within the pipeline system are tested each calendar year. The tests required must determine whether the cathodic protection requirements of §192.463 and Appendix D are being met. 
#2  Clarifies that Section 192.465(c) sets monitoring requirements for the effectiveness of equipment installed to prevent damage due to stray currents.  Section 192.473(a) requires each operator to minimize the effects of stray currents on its pipeline and (b) minimize the effects of stray currents from its cathodic protection system on existing adjacent underground metallic structures.  If stray current from a pipeline cathodic protection system is causing damage to another underground metallic pipeline system or structure (owned by the same operator or others), the operator must minimize the detrimental effects of such currents.  “Other interference bonds” as referred to in §192.465(c) are bonds whose failure would not jeopardize structure protection.
#3  Clarifies that §192.473(b) requires both impressed current and galvanic anode cathodic protection systems to be designed and installed so as to minimize any adverse effects on existing adjacent underground metallic structures. Where an adverse effect is determined to exist on an adjacent underground structure, §192.473(b) would require corrective action.  In addition, there may be other legal responsibility for damage done by rectifiers.
#4  Clarifies that  compliance with a given requirement is mandatory on and after the effective date.  Section 192.465 became effective on August 1, 1971, and §192.473 on July 31, 1973.  Service lines subject to Part 192 installed after July 31, 1971, 
must have had a cathodic protection system in place within 1 year after the line was installed (§192.455). Under §192.457, other service lines were required to be electrically surveyed for areas of active corrosion and cathodically protected in those areas by August 1, 1976.
Interpretation:  PI-ZZ-077  Date:  August 23, 1978
Clarifies that a rectifier cannot be inspected to ensure that it is operating (Section 192.465, paragraph b) by taking pipe-to-soil potential readings (at the same points and preferably at low potential spots) every two months, recording these readings and comparing them with past readings to see if they are above 850 millivolts and that there has been no substantial charge in potential.  It is not possible under all conditions to infer satisfactory operation of a cathodic protection rectifier or other impressed current power source from periodic pipe-to-soil reading comparisons.  We believe that Section 192.465(b) requires rectifier operation to be confirmed by direct observation of meters, indicator lights, or other instrumentation attached to the rectifier. 
Interpretation:  PI-76-081   Date:  December 28, 1976
Clarifies that an electrical survey consisting of "a pipe-to-soil survey, atmospheric corrosion survey, pH survey, and determination (and protection) of any ‘hot spots’” meets the requirements of 49 CFR 192.457(b) and 192.465(e), provided that it was carried out by or under the direction of a person qualified by experience and training in pipeline corrosion control methods. 
Interpretation:   PI-76-064   Date:  September 20, 1976
Clarifies that Section 192.457(b) requires the line be electrically surveyed for active corrosion and tests be performed or directed by a person qualified by experience or training in corrosion control methods.  The “operator” of the line as defined in Section 192.3 would be responsible for making the test and the time requirements are set out in the applicable gas pipeline safety standards.  The term “cathodic engineer” is not used in the Federal standards. 
Interpretation:  PI-ZZ-074    Date:  September 17, 1976
Clarifies that in accordance with Question 6 of the July 1976 Advisory Bulletin, each "hot spot" protected area on a transmission line must be tested annually.  Under 49 CFR 192.465(a), each cathodically protected section of a transmission line must be tested annually. The number of protected sections may be less than the number of "hot spot" areas if protected sections include more than one "hot spot" area. 
Interpretation:  PI-76-011   Date:   March 3, 1976
Clarifies that tests are required on separately protected service lines once every 10 years including meter risers where metal is the gas carrier when used with a plastic service line."  If gas is carried in metal piping that extends below the ground surface, operators of such piping must monitor these short sections as required in 192.465(a). 
Interpretation:  PI-76-009    Date:  January 07, 1976
Clarifies how often individual anodes must be monitored on an unprotected bare transmission or distribution pipeline that has ’hot spot’ protection, in which ‘hot spot’ protection would include anodes installed in connection with 
corrosion-leak repair clamps?”  49 CFR Part 192, Subpart I, Requirements for Corrosion Control, contains no requirements for monitoring individual anodes.  
However, Sections 192.457 and 192.465 provide requirements for corrosion control and monitoring of bare transmission or distribution pipelines. 
Interpretation:  PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465.
Interpretation:  PI-74-004   Date:  January 24, 1974
Clarifies that metallic riser pipes are to be coated and cathodically protected as required by Section 192.455.  
The level of protection must meet one or more of the criteria contained in Section 192.463 and the frequency for monitoring service risers is covered by Section 192.465.
Interpretation:   PI-73-025   Date:  September 26, 1973
Clarifies that if annual tests are impractical for separately protected short sections of mains or transmission line, not in excess of 100 feet (30 meters), or separately protected service line, these pipelines may be surveyed on a sampling basis.  The survey must cover at least 10 percent of these protected structures, distributed over the entire system, each calendar year, with a different 10 percent checked each subsequent year, so that the entire system is tested in each 10-year period."  The sampling percentage may not be adjusted to less than 10% of the protected structures each calendar year.  
Interpretation:   PI-73-010   Date:  May 9, 1973
#1: Clarifies that bare transmission or distribution lines laid prior to August 1, 1971, in areas of “Active Corrosion” must be cathodically protected.  This is applicable if corrosion is now detrimental to public safety or, if continuing corrosion, could become detrimental to public safety at a later date.
#2: Clarifies that Section 192.465(e) requires each operator to reevaluate its unprotected pipelines at intervals not exceeding three years.  The reevaluation is done by electrical survey where practical.  A pipeline protected by the "hot spotting" method is an unprotected pipeline for purposes of §192.465 and therefore subject to the three-year reevaluation requirement.  The "hot spots," of course, are subject to other monitoring requirements. 
Interpretation:  PI- 71-088  Date:   December 20, 1971
Clarifies that when a bare distribution or transmission pipeline is under full cathodic protection, whether the protection is provided by an impressed current type system or by galvanic anodes, the system must be checked at least once a year in accordance with Section 192.465(a) and the level of cathodic protection must meet the requirements of Section 192.463.  The cathodic protection system must protect the pipeline in its entirety and it is the operator’s responsibility to determine what spacing is required between pipe-to-soil potential measurements to ensure the pipeline is protected.  
At intervals not exceeding three years, a complete survey is to be conducted over the entirety of a given bare line or system under “hot spot” protection to reevaluate unprotected portions and protect where active corrosion is detected.  A reevaluation survey must be conducted as thoroughly as the original survey.”  The 10% resurvey does not apply to “hot spot” protection and tests of “hot spot” protected sections of electrically continuous pipelines must be made each year.  When “hot spot” protection is involved, the operator must resurvey their bare pipeline at intervals not exceeding three years, and provide cathodic protection in each area where active corrosion is found (Section 192.465(e)). 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	Continuing corrosion occurring in the following areas are considered detrimental to public safety, i.e. “active corrosion”:
1.  Urban areas:
    (a) Most areas within the boundary limits of any incorporated or unincorporated  
         city, town, or village. 
    (b) Any residential or commercial area, such as a subdivision, business or 
         shopping center, or community development.
    (c) Areas in which the pipeline closely parallels or crosses underground sewers or
         other utility lines.
2.  In an area where the pipeline lies within 100 yards of the following:
   (a) A building that is intended for human occupancy.
   (b) A small well-defined outside area that is occupied by 20 or more persons 
        during normal use, such as a playground, recreation area, outdoor theater, or 
        other place of public assembly.
3.  At highway and railroad crossings.
4.  All underground piping at compressor stations and regulator stations
5.  For distribution system operators.
   i  Paragraph 465(e) requires that distribution operators re-evaluate their unprotected pipelines, which were initially evaluated as required by § 192.455(b) and (c) and  192.457(b) at intervals not exceeding 3 years. An electrical survey should, as a first choice, be used by distribution operators to determine areas of active corrosion on these unprotected lines. However, operators need not use electrical survey if it is impractical for their system. Operators need not prove that it is physically impossible to run an electrical survey. A distribution operator should not be cited for not having run electrical surveys over its unprotected bare and ineffectively coated piping system located in wall-to-wall pavement areas, areas where their pipe is in a common trench with other metallic structures, areas where stray currents predominate, or in areas where the pipe is continually going in and out of paved areas (roads, sidewalks, parking lots, etc.).
   ii.  Operators who do not run electrical surveys over their unprotected metallic pipelines must have developed a separate program to effectively monitor unprotected coated and bare (ineffectively coated) pipelines. The operators must demonstrate that they are effectively using their leak history records, leak detection surveys, study of corrosion, and environmental studies to monitor these pipelines. Based on the results of this monitoring, operators must take action to either cathodically protect areas of active corrosion on their system or replace that portion of piping.
7.  For transmission line operators:
Paragraph (e) requires that transmission line operators re-evaluate their unprotected pipelines, which were initially evaluated as required by §192.455(b) and (c) and §192.457(b), at intervals not exceeding 3 years. Transmission line operators as a first choice should use an electrical survey for the re-evaluation. If transmission line operator chooses not to run an electrical survey to meet the requirements of paragraph (e):
8.  The operator must demonstrate why it is "impractical.” The operator need not prove physical impossibility.   
9.  Operator must demonstrate that it has a separate program of leak detection studies, corrosion history studies, and leak history records which are effectively monitoring the pipeline. The overall effectiveness of the program should be judged on the ability of an operator to show a significant drop in their corrosion leakage rate or a stabilized minimal corrosion leakage rate. Note: An “electrical survey” defined by 465(e)(2) refers to a close-interval potential survey when it specifies “a series of closely spaced pipe-to-soil potential readings over a pipeline.” However, there are other surveys an operator might use to detect corrosion on a bare or ineffectively coated pipeline, such as a “cell-to-cell” or “hot-spot” survey using current reversals and side-drain readings to locate likely corrosive areas.
10.  West Texas Gas, Inc. [4-2004-1007] (September 13, 2006) – Found that operator failed to reevaluate an unprotected pipeline and determine areas of active corrosion by electrical survey at least once every 3 years at intervals not exceeding 39 months.  If an operator wishes to use other means to determine areas of active corrosion on a transmission line, the burden is on the operator to show that electrical survey is impractical, and the impracticality cannot be through the fault or shortcoming of the operator.  CP, CO

	Examples of a Probable Violation
	1. The operator initially evaluated the pipeline pursuant to Section 192.455(b) and (c) or Section 192.457(b), but did not inspect the pipeline at the required intervals.
2. The operator did not set up a separate program to reevaluate these unprotected lines. 
3. The operator did not perform a  re-evaluation of an unprotected pipeline at least every three years and the pipeline was initially evaluated pursuant to sections 192.455(b) or (c) and 192.457(b).

	Examples of Evidence 
	1. Operator’s O & M manual.
2. Maintenance records. 
3. Statements of operator’s personnel.


	Other Special Notations

	 






	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.467 (a)

	Section Title
	[bookmark: _Toc115593388][bookmark: _Toc115677089][bookmark: _Toc115677155][bookmark: _Toc115677235][bookmark: _Toc115678048] External corrosion control:  Electrical isolation.

	Existing Code Language
	Each buried or submerged pipeline must be electrically isolated from other underground metallic structures, unless the pipeline and the other structures are electrically interconnected and cathodically protected as a single unit.

	Origin of Code
	NGLPSA 1968


	Last  Amendment
	[Amdt.192-33, 43 FR 39389, Sept. 5, 1978]

	Interpretation Summaries
	Interpretation:  PI-98-009   Date:  November 10, 1998
#1: Clarifies the purpose of § 192.467(f), "close proximity" means near enough to the listed structures to reasonably expect that a lightning strike or fault current involving the structure might harm the pipeline's corrosion control system. Close proximity is not an absolute or minimum distance, and it could vary depending on site conditions. Under § 192.453, the distance must be determined by a person qualified in pipeline corrosion control methods who has knowledge of the circumstances. 
#2: Insufficient Information.
#3: Clarifies that Section 192.467(f) does not specify a threshold voltage in connection with protective measures. This voltage would be determined by a person qualified in pipeline corrosion control methods.
#4: Clarifies that Under § 192.467(f), the term "electrical transmission tower" is used in its ordinary sense to refer to tall aboveground steel structures that support cables used to transmit electricity over long distances. The term does not include poles that support cables used to distribute electricity throughout a community.
#5: Clarifies that protection is required only against fault currents and lightning and does not include protecting the pipeline from induced currents.
Interpretation:   PI-93-053  Date:  August 19, 1993
#1: Clarifies that Section 192.467(a) requires each pipeline on which external corrosion control is required to be electrically isolated from other underground metallic structures, unless the pipeline and the other structures are electrically interconnected and cathodically protected as a single unit.  The electrical interconnection must be designed and installed as a part of the cathodic protection system to enable the pipeline and other structures to be cathodically protected together. 
#2: Clarifies that Section 192.467(b) requires one or more insulating devices to be installed where electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Insulating devices are required only when the portion of pipeline being protected is electrically isolated to achieve the required level of cathodic protection.
#3: Clarifies that if a pipeline is not required to have cathodic protection, §192.467(b) does not require the pipeline to have insulating devices.

Interpretation:  PI-75-001   Date:  January 9, 1975
Clarifies that 192.457(b)(1) requires bare or ineffectively coated transmission lines installed before August 1, 1971, except for cast or ductile iron lines, be cathodically protected in accordance with Subpart I in areas in where active corrosion is found.  192.467(b)(1) is intended primarily for transmission lines traversing areas with heavy population.  The requirements of section 192.457(b)(1) apply regardless of the population of the areas in which a transmission line is located.
Interpretation:  PI-74-020   Date:  March 18, 1974
Clarifies that 49 CFR Part 192, contains various construction requirements covering problems of installation in a common trench in Subpart G and in §192.467 with respect to corrosion control.  The standards do not specifically prohibit common trench installations, but they must meet all applicable requirements in Part 192. 
Interpretation:  PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465. 
Interpretation:   PI-73-025   Date:  September 26, 1973
Clarifies that if annual tests are impractical for separately protected short sections of mains or transmission line, not in excess of 100 feet (30 meters), or separately protected service line, these pipelines may be surveyed on a sampling basis.  The survey must cover at least 10 percent of these protected structures, distributed over the entire system, each calendar year, with a different 10 percent checked each subsequent year, so that the entire system is tested in each 10-year period."  The sampling percentage may not be adjusted to less than 10% of the protected structures each calendar year.  
Interpretation:  PI-72-030   Date:  July 14, 1972
Clarifies that Section 192.467(a) does not apply to all gas distribution systems but is intended to apply to all new pipelines.  Existing distribution systems are covered by Section 192.467(b), which requires insulation wherever electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Existing distribution lines must be cathodically protected only in areas in which active corrosion is found (Section 192.457(b)(3)).  Electrical isolation of existing distribution lines is not required under all circumstances, but only where necessary to facilitate the application of corrosion control required by Section 192.457(b)(3). 
Interpretation:  PI-ZZ-085    Date:  September 24, 1970
Clarifies that DOT jurisdiction would stop at the downstream side of the customer’s meter and the “house line” would not be regulated. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. To facilitate current distribution, pipelines may be divided into segments or isolated from pump station piping by isolating devices.  Unintentional shorts to other metallic structures may drop the P/S potentials below the required CP criteria. These shorts should be cleared.  Electrical isolation may be accomplished by using: Insulating flange kits, unions, insulating joints, polarization cells, or grounding cells.

2. An operator does not necessarily need to take P/S potentials on non-jurisdictional metallic structures (water, electrical, or grounding systems) that are part of the cathodically protected system.  As long as the operator’s annual survey on their pipeline meets applicable CP criterion, they are in compliance with 192.465(a). Usually, it is a good practice to take pipe-to-soil readings on both sides of an insulator.

	Examples of a Probable Violation
	1. Operator did not demonstrate through inspection and electrical tests, that electrical isolation is adequate or necessary.



	Examples of Evidence 
	1. Operator’s O & M manual.
2. Maintenance records.
3. Photographs.

	Other Special Notations
	Caution should be exercised when working around isolation devices.  High voltage drops may exist across these devices that can present a danger to personnel.






	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011


	Code Section
	§192.467  (b)


	Section Title
	External corrosion control:  Electrical isolation.
[bookmark: _Toc115593389][bookmark: _Toc115677090][bookmark: _Toc115677156][bookmark: _Toc115677236][bookmark: _Toc115678049]

	Existing Code Language
	One or more insulating devices must be installed where electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.

	Origin of Code
	NGLPSA 1968


	Last  Amendment
	[Amdt.192-33, 43 FR 39389, Sept. 5, 1978]


	Interpretation Summaries
	Interpretation:  PI-98-009   Date:   November 10, 1998 
1. Clarifies the purpose of § 192.467(f), "close proximity" means near enough to the listed structures to reasonably expect that a lightning strike or fault current involving the structure might harm the pipeline's corrosion control system. Close proximity is not an absolute or minimum distance, and it could vary depending on site conditions. Under § 192.453, the distance must be determined by a person qualified in pipeline corrosion control methods who has knowledge of the circumstances.  
Interpretation:  PI-93-053   Date:  August 19, 1993
1. Clarifies that Section 192.467(a) requires each pipeline on which external corrosion control is required to be electrically isolated from other underground metallic structures, unless the pipeline and the other structures are electrically interconnected and cathodically protected as a single unit.  The electrical interconnection must be designed and installed as a part of the cathodic protection system to enable the pipeline and other structures to be cathodically protected together. 
2. Clarifies that Section 192.467(b) requires one or more insulating devices to be installed where electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Insulating devices are required only when the portion of pipeline being protected is electrically isolated to achieve the required level of cathodic protection.
3. Clarifies that if a pipeline is not required to have cathodic protection, §192.467(b) does not require the pipeline to have insulating devices.
Interpretation:   PI-75-001   Date:  January 9, 1975
Clarifies that 192.457(b)(1) requires bare or ineffectively coated transmission lines installed before August 1, 1971, except for cast or ductile iron lines, be cathodically protected in accordance with Subpart I in areas in where active corrosion is found.  192.467(b)(1) is intended primarily for transmission lines traversing areas with heavy population.  The requirements of section 192.457(b)(1) apply regardless of the population of the areas in which a transmission line is located.
Interpretation:   PI-74-020    Date:   March 18, 1974
Clarifies that 49 CFR Part 192, contains various construction requirements covering problems of installation in a common trench in Subpart G and in §192.467 with respect to corrosion control.  The standards do not specifically prohibit common trench installations, but they must meet all applicable requirements in Part 192
2. Insufficient Information.
3. Clarifies that Section 192.467(f) does not specify a threshold voltage in connection with protective measures. This voltage would be determined by a person qualified in pipeline corrosion control methods.
4. Clarifies that Under § 192.467(f), the term "electrical transmission tower" is used in its ordinary sense to refer to tall aboveground steel structures that support cables used to transmit electricity over long distances. The term does not include poles that support cables used to distribute electricity throughout a community.
5. Clarifies that protection is required only against fault currents and lightning and does not include protecting the pipeline from induced currents.
Interpretation:  PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465.
Interpretation:   PI-72-030   Date:   July 14, 1972
Clarifies that Section 192.467(a) does not apply to all gas distribution systems but is intended to apply to all new pipelines.  Existing distribution systems are covered by Section 192.467(b), which requires insulation wherever electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Existing distribution lines must be cathodically protected only in areas in which active corrosion is found (Section 192.457(b)(3)).  Electrical isolation of existing distribution lines is not required under all circumstances, but only where necessary to facilitate the application of corrosion control required by Section 192.457(b)(3). 
Interpretation:  PI-ZZ-085    Date:   September 24, 1970
Clarifies that DOT jurisdiction would stop at the downstream side of the customer’s meter and the “house line” would not be regulated.

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. To facilitate the application of corrosion control, the operator must install one or more insulating devices in a segment of pipeline where electrical isolation may be necessary.
2. Electrical isolation may be achieved by using an insulating flange kit or any other suitable devices. The pipe-to-soil readings should be taken on both sides of an insulator during annual cathodic protection monitoring or when it is deemed necessary.  An operator may also use a flange / insulation checking meter to insure adequate isolation.  

	Examples of a Probable Violation
	1. The operator does not have records to show that insulating devices were installed and testing has been performed and that the isolation is effective.

	Examples of Evidence 
	1. Operator’s O & M manual.

2. Maintenance records. 

3. Photographs.

	Other Special Notations
	













































	
Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.467 (c)

	Section Title
	[bookmark: _Toc115593390][bookmark: _Toc115677091][bookmark: _Toc115677157][bookmark: _Toc115677237][bookmark: _Toc115678050]External corrosion control:  Electrical isolation.

	Existing Code Language
	Except for unprotected copper inserted in a ferrous pipe, each pipeline must be electrically isolated from metallic casings that are a part of the underground system.  If isolation is not achieved because it is impractical, other measures must be taken to minimize corrosion of the pipeline inside the casing.

	Origin of Code
	NGLPSA 1968

	Last  Amendment
	[Amdt.192-33, 43 FR 39389, Sept. 5, 1978]

	Interpretation Summaries
	Interpretation:   PI-98-009   Date:  November 10, 1998
1. Clarifies the purpose of § 192.467(f), "close proximity" means near enough to the listed structures to reasonably expect that a lightning strike or fault current involving the structure might harm the pipeline's corrosion control system. Close proximity is not an absolute or minimum distance, and it could vary depending on site conditions. Under § 192.453, the distance must be determined by a person qualified in pipeline corrosion control methods who has knowledge of the circumstances.  
2.  Insufficient Information.
3.  Clarifies that Section 192.467(f) does not specify a threshold voltage in connection with protective measures. This voltage would be determined by a person qualified in pipeline corrosion control methods.
4. Clarifies that Under § 192.467(f), the term "electrical transmission tower" is used in its ordinary sense to refer to tall aboveground steel structures that support cables used to transmit electricity over long distances. The term does not include poles that support cables used to distribute electricity throughout a community.
5. Clarifies that protection is required only against fault currents and lightning and does not include protecting the pipeline from induced currents.
Interpretation:  PI-93-053   Date:  August 19, 1993
1. Clarifies that Section 192.467(a) requires each pipeline on which external corrosion control is required to be electrically isolated from other underground metallic structures, unless the pipeline and the other structures are electrically interconnected and cathodically protected as a single unit.  The electrical interconnection must be designed and installed as a part of the cathodic protection system to enable the pipeline and other structures to be cathodically protected together. 
2.  Clarifies that Section 192.467(b) requires one or more insulating devices to be installed where electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Insulating devices are required only when the portion of pipeline being protected is electrically isolated to achieve the required level of cathodic protection.
3.  Clarifies that if a pipeline is not required to have cathodic protection, §192.467(b) does not require the pipeline to have insulating devices.
Interpretation:  PI-75-001    Date:  January 9, 1975
Clarifies that 192.457(b)(1) requires bare or ineffectively coated transmission lines installed before August 1, 1971, except for cast or ductile iron lines, be cathodically protected in accordance with Subpart I in areas in where active corrosion is found.  192.467(b)(1) is intended primarily for transmission lines traversing areas with heavy population.  The requirements of section 192.457(b)(1) apply regardless of the population of the areas in which a transmission line is located. 
Interpretation:   PI-74-020   Date:  March 18, 1974
Clarifies that 49 CFR Part 192, contains various construction requirements covering problems of installation in a common trench in Subpart G and in §192.467 with respect to corrosion control.  The standards do not specifically prohibit common trench installations, but they must meet all applicable requirements in Part 192. 
Interpretation:  PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465. 
Interpretation:   PI-72-030   Date:  July 14, 1972
Clarifies that Section 192.467(a) does not apply to all gas distribution systems but is intended to apply to all new pipelines.  Existing distribution systems are covered by Section 192.467(b), which requires insulation wherever electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Existing distribution lines must be cathodically protected only in areas in which active corrosion is found (Section 192.457(b)(3)).  Electrical isolation of existing distribution lines is not required under all circumstances, but only where necessary to facilitate the application of corrosion control required by Section 192.457(b)(3).
Interpretation:  PI-ZZ-085    Date:  September 24, 1970
Clarifies that DOT jurisdiction would stop at the downstream side of the customer’s meter and the “house line” would not be regulated.

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Casings are electrically isolated from carrier pipeline because usually they are uncoated and will drain the current away from the carrier pipeline.  
2. To avoid loss of current from the carrier pipeline, casings are electrically isolated from the pipeline.  However, sometime this isolation cannot be maintained.  This failure may be classified as either direct or electrolytic shorts or couples. Direct shorts occur when the carrier pipe and the casing are in metallic contact. 
3. The electrical resistance between the carrier pipe and the casing would be zero ohms.
4. Electrolytic Shorts or Couples occur when an Ionic contact between two metallic structures via an electrolyte takes place.  The electrical resistance may vary with
an electrolytic short or couple and further testing may be required.  After a shorted casing has been identified, the operator should determine a course of action to correct or negate the adverse effects of shorted casings.
5. The operator’s plan of action should be initiated within six months of completion of the survey.  Both types of shorts (direct or electrolytic should be removed since they could reduce the effectiveness of CP to not only the carrier pipe in the casing but to the line pipe on either side of the casing.
6. Performing leak survey in lieu of testing casings for shorted condition is not an acceptable alternative for the operator.
7. Tennessee Gas Pipeline Company [2-2007-1011] (July 9, 2010) – Found that operator had made no attempt to achieve electrical isolation of a casing at a highway crossing and had failed to take measures to minimize corrosion of the pipe inside the shorted casing.  Where it is impractical to achieve electronic isolation, operators are required to take other measures to minimize corrosion of the pipe.  A decision to use a targeted program of internal inspections and monitoring for this purpose must be well documented and technically sound.  Normal cathodic protection maintenance activities do not satisfy this requirement.  CP

	Examples of a Probable Violation
	1. A cathodically protected  transmission, distribution gas pipeline and hazardous liquid pipeline is electrically connected to metallic casings that are a part of the underground system, and within six months of discovery of the electrical short between the casings and pipeline, the operator has not initiated corrective action. The operator’s procedures should also be investigated to:
a.  Determine that the operator has a written procedure to react to a shorted
     casing. 
       b.  Determine that the operator follows the written procedure. 
       c.  Metallic short is discovered between pipeline and casing and the operator
            did not take any remedial action.
d.  Determine that the operator performs annual testing of casings for shorted    
     conditions.

	Examples of Evidence 
	1. Operator’s procedure on shorted casings, annual pipe to soil & casing to soil readings.  Operator’s procedure on shorted casings, annual pipe to soil & casing to soil readings.

	Other Special Notations
	All highway and railroad crossings involving cathodically protected gas and 
liquid pipelines must be electrically isolated from the casing, or other measures 
must be used to mitigate galvanic corrosion of the pipeline inside the shorted 
casing.  A pipeline is not protected in its entirety whenever casings are shorted to
the pipeline because of the shielding effect of the casings that prevents
cathodic protection current from reaching the pipeline inside the casing.  
An in-line inspection tool (smart pig) is not valid for evaluating casing shorts or
for verifying that any cathodic protection criteria are being met on the 
carrier pipeline.  If corrosion is detected on the carrier pipe using an
in-line inspection tool, the operator must have a written procedure for 
evaluating the extent and severity of the corrosion and if necessary, a corrective action plan.


	

Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.467 (d)

	Section Title
	[bookmark: _Toc115593391][bookmark: _Toc115677092][bookmark: _Toc115677158][bookmark: _Toc115677238][bookmark: _Toc115678051]External corrosion control:  Electrical isolation.

	Existing Code Language
	Inspection and electrical tests must be made to assure that electrical isolation is adequate.

	Origin of Code
	NGLPSA 1968

	Last  Amendment
	[Amdt.192-33, 43 FR 39389, Sept. 5, 1978]

	Interpretation Summaries
	Interpretation:   PI-98-009   Date:  November 10, 1998
1. Clarifies the purpose of § 192.467(f), "close proximity" means near enough to the listed structures to reasonably expect that a lightning strike or fault current involving the structure might harm the pipeline's corrosion control system. Close proximity is not an absolute or minimum distance, and it could vary depending on site conditions. Under § 192.453, the distance must be determined by a person qualified in pipeline corrosion control methods who has knowledge of the circumstances.  
2. Insufficient Information.
3. Clarifies that Section 192.467(f) does not specify a threshold voltage in connection with protective measures. This voltage would be determined by a person qualified in pipeline corrosion control methods.
4. Clarifies that Under § 192.467(f), the term "electrical transmission tower" is used in its ordinary sense to refer to tall aboveground steel structures that support cables used to transmit electricity over long distances. The term does not include poles that support cables used to distribute electricity throughout a community.
5. Clarifies that protection is required only against fault currents and lightning and does not include protecting the pipeline from induced currents.
Interpretation:  PI-93-053   Date:  August 19, 1993
1. Clarifies that Section 192.467(a) requires each pipeline on which external corrosion control is required to be electrically isolated from other underground metallic structures, unless the pipeline and the other structures are electrically interconnected and cathodically protected as a single unit.  The electrical interconnection must be designed and installed as a part of the cathodic protection system to enable the pipeline and other structures to be cathodically protected together. 
2. Clarifies that Section 192.467(b) requires one or more insulating devices to be installed where electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Insulating devices are required only when the portion of pipeline being protected is electrically isolated to achieve the required level of cathodic protection.
3. Clarifies that if a pipeline is not required to have cathodic protection, §192.467(b) does not require the pipeline to have insulating devices.
Interpretation:  PI-75-001   Date:  January 9, 1975
Clarifies that 192.457(b)(1) requires bare or ineffectively coated transmission lines installed before August 1, 1971, except for cast or ductile iron lines, be cathodically protected in accordance with Subpart I in areas in where active corrosion is found.  192.467(b)(1) is intended primarily for transmission lines traversing areas with heavy population.  The requirements of section 192.457(b)(1) apply regardless of the population of the areas in which a transmission line is located. 
Interpretation:  PI-74-020   Date:  March 18, 1974
Clarifies that 49 CFR Part 192, contains various construction requirements covering problems of installation in a common trench in Subpart G and in §192.467 with respect to corrosion control.  The standards do not specifically prohibit common trench installations, but they must meet all applicable requirements in Part 192. 
Interpretation:   PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465. 
Interpretation:   PI-72-030   Date:  July 14, 1972
Clarifies that Section 192.467(a) does not apply to all gas distribution systems but is intended to apply to all new pipelines.  Existing distribution systems are covered by Section 192.467(b), which requires insulation wherever electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Existing distribution lines must be cathodically protected only in areas in which active corrosion is found (Section 192.457(b)(3)).  Electrical isolation of existing distribution lines is not required under all circumstances, but only where necessary to facilitate the application of corrosion control required by Section 192.457(b)(3).
Interpretation:  PI-ZZ-085    Date:  September 24, 1970
Clarifies that DOT jurisdiction would stop at the downstream side of the customer’s meter and the “house line” would not be regulated. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator should compile a list of all its electrical isolation locations and must inspect and test them.  The operator must define the circumstances under which inspections are required. 
2. There are several test methods that can demonstrate electrical isolation without having test leads on the casing and the carrier pipe near the casing and thus the lack of test leads is not an acceptable excuse for not testing for electrical isolation.

	Examples of a Probable Violation
	1. The operator did not demonstrate through inspection and electrical tests that electrical isolation is adequate.
2. The operator does not have records to show that testing has been performed and that the isolation is effective.

	Examples of Evidence 
	1. Operator’s O & M manual.
2. Maintenance records.

	Other Special Notations
	



	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.467 (e)  

	Section Title
	[bookmark: _Toc115593392][bookmark: _Toc115677093][bookmark: _Toc115677159][bookmark: _Toc115677239][bookmark: _Toc115678052]External corrosion control:  Electrical isolation.

	Existing Code Language
	An insulating device may not be installed in an area where a combustible atmosphere is anticipated unless precautions are taken to prevent arcing.

	Origin of Code
	NGLPSA 1968

	Last  Amendment
	[Amdt.192-33, 43 FR 39389, Sept. 5, 1978]

	Interpretation Summaries
	Interpretation:  PI-98-009   Date:  November 10, 1998
1. Clarifies the purpose of § 192.467(f), "close proximity" means near enough to the listed structures to reasonably expect that a lightning strike or fault current involving the structure might harm the pipeline's corrosion control system. Close proximity is not an absolute or minimum distance, and it could vary depending on site conditions. Under § 192.453, the distance must be determined by a person qualified in pipeline corrosion control methods who has knowledge of the circumstances.  
2. Insufficient Information.
3. Clarifies that Section 192.467(f) does not specify a threshold voltage in connection with protective measures. This voltage would be determined by a person qualified in pipeline corrosion control methods.
4. Clarifies that Under § 192.467(f), the term "electrical transmission tower" is used in its ordinary sense to refer to tall aboveground steel structures that support cables used to transmit electricity over long distances. The term does not include poles that support cables used to distribute electricity throughout a community.
5. Clarifies that protection is required only against fault currents and lightning and does not include protecting the pipeline from induced currents.
Interpretation:  PI-93-053   Date:  August 19, 1993
1. Clarifies that Section 192.467(a) requires each pipeline on which external corrosion control is required to be electrically isolated from other underground metallic structures, unless the pipeline and the other structures are electrically interconnected and cathodically protected as a single unit.  The electrical interconnection must be designed and installed as a part of the cathodic protection system to enable the pipeline and other structures to be cathodically protected together. 
Interpretation:   PI-75-001  Date:  January 9, 1975
Clarifies that 192.457(b)(1) requires bare or ineffectively coated transmission lines installed before August 1, 1971, except for cast or ductile iron lines, be cathodically protected in accordance with Subpart I in areas in where active corrosion is found.  192.467(b)(1) is intended primarily for transmission lines traversing areas with heavy population.  The requirements of section 192.457(b)(1) apply regardless of the population of the areas in which a transmission line is located. 
Interpretation:  PI-74-020   Date:  March 18, 1974
1. Clarifies that 49 CFR Part 192, contains various construction requirements covering problems of installation in a common trench in Subpart G and in §192.467 with respect to corrosion control.  The standards do not specifically prohibit common trench installations, but they must meet all applicable requirements in Part 192. 
 2. Clarifies that Section 192.467(b) requires one or more insulating devices to be installed where electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Insulating devices are required only when the portion of pipeline being protected is electrically isolated to achieve the required level of cathodic protection.
3. Clarifies that if a pipeline is not required to have cathodic protection, §192.467(b) does not require the pipeline to have insulating devices.
Interpretation:  PI-74-009     Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465. 
Interpretation:   PI-72-030   Date:  July 14, 1972
Clarifies that Section 192.467(a) does not apply to all gas distribution systems but is intended to apply to all new pipelines.  Existing distribution systems are covered by Section 192.467(b), which requires insulation wherever electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Existing distribution lines must be cathodically protected only in areas in which active corrosion is found (Section 192.457(b)(3)).  Electrical isolation of existing distribution lines is not required under all circumstances, but only where necessary to facilitate the application of corrosion control required by Section 192.457(b)(3).
Interpretation:   PI-ZZ-085    Date:  September 24, 1970
Clarifies that DOT jurisdiction would stop at the downstream side of the customer’s meter and the “house line” would not be regulated.

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary
National Electrical Code (ANSI/NFPA 70- is latest incorporated revision per 192.7)

	Guidance Information
	1. Electrical isolation devices should not be installed in areas where a combustible atmosphere may exist unless suitable precautions are taken to prevent electrical arcing.  Examples of such areas are: vaults, buildings, other enclosed areas, etc.
2. Usually these situations would be found during the field inspection or after accidents. Some precautionary measures might include the installation of grounding cells or polarization cells.

	Examples of a Probable Violation
	1. An insulating device is installed in an area where a combustible atmosphere is anticipated and no precautions are taken.

	Examples of Evidence 
	1. Operator’s procedure on insulating devices, maintenance records, photographs.

	Other Special Notations
	Exercise caution whenever entering into an area where a combustible atmosphere might be present.  Air monitoring may be necessary in vaults, buildings and other enclosed areas before and during entry to ensure that a combustible, low-oxygen or other potentially dangerous atmosphere is not present.


	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.467 (f)  

	Section Title
	[bookmark: _Toc115678053]External corrosion control:  Electrical isolation.

	Existing Code Language
	Where a pipeline is located in close proximity to electrical transmission tower footings, ground cables or counterpoise, or in other areas where fault currents or unusual risk of lightning may be anticipated, it must be provided with protection against damage due to fault currents or lightning, and protective measures must also be taken at insulating devices.

	Origin of Code
	NGLPSA 1968

	Last  Amendment
	[Amdt.192-33, 43 FR 39389, Sept. 5, 1978]

	Interpretation Summaries
	Interpretation:  PI-98-009  Date:  November 10, 1998
1. Clarifies the purpose of § 192.467(f), "close proximity" means near enough to the listed structures to reasonably expect that a lightning strike or fault current involving the structure might harm the pipeline's corrosion control system. Close proximity is not an absolute or minimum distance, and it could vary depending on site conditions. Under § 192.453, the distance must be determined by a person qualified in pipeline corrosion control methods who has knowledge of the circumstances.  
2: Insufficient Information.
3: Clarifies that Section 192.467(f) does not specify a threshold voltage in connection with protective measures. This voltage would be determined by a person qualified in pipeline corrosion control methods.
4: Clarifies that Under § 192.467(f), the term "electrical transmission tower" is used in its ordinary sense to refer to tall aboveground steel structures that support cables used to transmit electricity over long distances. The term does not include poles that support cables used to distribute electricity throughout a community.
5: Clarifies that protection is required only against fault currents and lightning and does not include protecting the pipeline from induced currents.
Interpretation:  PI-93-053   Date:  August 19, 1993
1. Clarifies that Section 192.467(a) requires each pipeline on which external corrosion control is required to be electrically isolated from other underground metallic structures, unless the pipeline and the other structures are electrically interconnected and cathodically protected as a single unit.  The electrical interconnection must be designed and installed as a part of the cathodic protection system to enable the pipeline and other structures to be cathodically protected together. 
2. Clarifies that Section 192.467(b) requires one or more insulating devices to be installed where electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Insulating devices are required only when the portion of pipeline being protected is electrically isolated to achieve the required level of cathodic protection.
3. Clarifies that if a pipeline is not required to have cathodic protection, §192.467(b) does not require the pipeline to have insulating devices.
Interpretation:   PI-75-001    Date:  January 9, 1975
Clarifies that 192.457(b)(1) requires bare or ineffectively coated transmission lines installed before August 1, 1971, except for cast or ductile iron lines, be cathodically protected in accordance with Subpart I in areas in where active corrosion is found.  192.467(b)(1) is intended primarily for transmission lines traversing areas with heavy population.  The requirements of section 192.457(b)(1) apply regardless of the population of the areas in which a transmission line is located. 
Interpretation:  PI-74-020   Date:  March 18, 1974
Clarifies that 49 CFR Part 192, contains various construction requirements covering problems of installation in a common trench in Subpart G and in §192.467 with respect to corrosion control.  The standards do not specifically prohibit common trench installations, but they must meet all applicable requirements in Part 192. 
Interpretation:   PI-74-009   Date:  February 02, 1974
Clarifies that steel risers on plastic services must be coated and cathodically protected as required by Section 192.455 of Subpart I.  Each service riser must be electrically insulated from other house piping as required by Section 192.467(b) and the level of protection must meet one or more of the criteria contained in Section 192.463. The frequency for monitoring the cathodic protection applied to service risers is covered by Section 192.465. 
Interpretation:   PI-72-030   Date:  July 14, 1972 
Clarifies that Section 192.467(a) does not apply to all gas distribution systems but is intended to apply to all new pipelines.  Existing distribution systems are covered by Section 192.467(b), which requires insulation wherever electrical isolation of a portion of a pipeline is necessary to facilitate the application of corrosion control.  Existing distribution lines must be cathodically protected only in areas in which active corrosion is found (Section 192.457(b)(3)).  Electrical isolation of existing distribution lines is not required under all circumstances, but only where necessary to facilitate the application of corrosion control required by Section 192.457(b)(3).
Interpretation:  PI-ZZ-085    Date:  September 24, 1970 
Clarifies that DOT jurisdiction would stop at the downstream side of the customer’s meter and the “house line” would not be regulated.

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	The operator must be aware of all electrical transmission tower footings, ground cables, or counterpoise that are in close proximity to its pipeline. A testing program must be in place to test for possible adverse effects of high power transmission lines and ground cables.
 

	Examples of a Probable Violation
	1. The operator did not protect its pipeline against damage from fault currents or lightning where necessary.
2. The operator did not take protective measures at an insulating device.


	Examples of Evidence 
	1. Field checks, maintenance records.

	Other Special Notations

	





	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.469  

	Section Title
	[bookmark: _Toc115593393][bookmark: _Toc115677094][bookmark: _Toc115677160][bookmark: _Toc115677240][bookmark: _Toc115678054]External corrosion control:  Test stations.

	Existing Code Language
	Each pipeline under cathodic protection required by this subpart must have sufficient test stations or other contact points for electrical measurement to determine the adequacy of cathodic protection.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-4, 36 FR 12297, June 30, 1971, as amended by Amdt. 192-27,  41 FR 34606, Aug. 16, 1976]

	Interpretation Summaries
	Interpretation:  PI-85-009    Date:  October 24, 1985
Clarifies that permanent potential monitoring test stations, placed throughout a steel gas distribution system which is completely welded (no couplings) and checked on a monthly basis, satisfy the annual "test for cathodic protection" requirement.  If an operator tests at sufficient test stations per §192.469 and demonstrates compliance with §192.463, then the testing would also comply with the requirements of §192.465(a). 
Interpretation:  PI-ZZ-088  Date:  August 4, 1983
Clarifies that if service lines are electrically continuous with mains, they may be used as test stations.  Spacing of test stations along the pipeline system will vary widely depending upon the type of soil, moisture, quality of pipe coating, size of pipe, type of cathodic protection system, level of cathodic protection, etc.  Whatever the number and spacing of test points along a cathodically protected pipeline, they must be adequate to show that the cathodic protection level along the entire length of pipeline meets the requirements of Section 192.463. With so many variables involved, the distance between test stations must be based on the judgment of a person qualified by experience and training in pipeline corrosion control methods for the specific installation and conditions. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator must have sufficient test stations where data is collected to demonstrate that its entire pipeline is cathodically protected. (A test station is the location designated by the operator on a pipeline or facility, where cathodic protection readings are taken.) Test stations for potential, current, or resistance measurements should be provided at sufficient locations to facilitate cathodic protection testing. Such locations may include, but not be limited to, the following:  pipe casing installations, metallic structure crossings, isolating joints, waterway crossings, bridge crossings, valve stations, galvanic anode installations, road crossings, stray-current areas, and rectifier installations. Common industry practice is to install test leads and designate test stations at convenient locations along the ROW of a buried pipeline.  This may include adding additional galvanic anodes, test stations, rectifiers and ground beds, and/or increasing the output of the rectifiers on either side of the area of low readings.
2. Close interval surveys not only confirm pipe-to-soil readings at the established test stations but also confirm the cathodic protection’s effectiveness between the two test stations.  This may be an indication that there are insufficient test stations.   
If the operator has had a corrosion leak or discovers that new corrosion is occurring, the operator may not have adequate cathodic protection and may not have an adequate number of test stations to effectively evaluate the system, or there may be an isolated shielding problem. 


	Examples of a Probable Violation
	1. The operator does not have sufficient test stations to ensure that its entire pipeline is cathodically protected. 
2. If pipe-to-soil data, corrosion leak history or in-line inspection data indicates that the operator does not have test stations at intervals frequent enough to obtain electrical measurements indicating the adequacy of cathodic protection.
3. The operator has not repaired or replaced defective test leads when necessary to determine adequate cathodic protection.

	Examples of Evidence 
	1. Graphical representation of P/S readings vs. distance along a pipeline segment showing insufficient number of test stations and/or readings that do not meet the operator’s documented criteria for cathodic protection.  Maps showing locations of test stations.

	Other Special Notations

	 






	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011


	Code Section
	§192.471 (a)  


	Section Title
	External corrosion control:  Test leads.
[bookmark: _Toc115593394][bookmark: _Toc115677095][bookmark: _Toc115677161][bookmark: _Toc115677241][bookmark: _Toc115678055]

	Existing Code Language
	Each test lead wire must be connected to the pipeline so as to remain mechanically secure and electrically conductive.


	Origin of Code
	NGPLSA 1968


	Last  Amendment
	

	Interpretation Summaries
	

	Advisory Bulletin/ Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1  INSTALLATION METHODS

Some acceptable methods for making test lead connections include the following:
1.1  Thermite welding.
(a)  Steel. Attachment of electrical leads directly to steel pipe by the thermite welding process using copper oxide and aluminum powder. The thermite welding charge should be limited to the manufacturers recommended cartridge size.

1.2  Solder connections.
Attachment of electrical leads directly to steel pipe with the use of soft solders or other materials which do not involve temperatures exceeding those for soft solders.

1.3  Mechanical connections.
Mechanical connections should remain secure and electrically conductive.

2  OTHER CONSIDERATIONS
For convenience, conductors may be coded or permanently identified. Wire should be installed with slack and wrapped around the pipe to further secure the attachment from damage if they are pulled. Damage to insulation should be avoided. Repairs should be made if damage occurs. Test leads should not be exposed to excessive heat or excessive sunlight.
3. Williston Basin Interstate Pipeline Company [3-2005-1008] (June 21, 2007) – Found that the operator failed to reconnect a test lead after discovering that it was broken during its annual survey.  Having reason to believe that the level of cathodic protection in the area is adequate does not satisfy the regulation.  If the operator had been able to demonstrate that it made a technically justified decision to discontinue testing at this station at the relevant time, there would not have been a violation.  
Without such a determination, the broken test lead reflects a lack of maintenance.  CP
  

	Examples of a Probable Violation

	1. Test lead wire was not connected using a method to remain mechanically secured and electrically conductive.

	Examples of Evidence 
	1. Pictures, maintenance records, O&M Manual, operator’s personnel statements

	Other Special Notations

	





	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011


	Code Section
	§192.471  (b)  


	Section Title
	External corrosion control:  Test leads.
[bookmark: _Toc115593395][bookmark: _Toc115677096][bookmark: _Toc115677162][bookmark: _Toc115677242][bookmark: _Toc115678056]

	Existing Code Language
	Each test lead wire must be attached to the pipeline so as to minimize stress concentration on the pipe.


	Origin of Code
	NGPLSA 1968


	Last  Amendment
	

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	The operator’s procedures and/or test lead wire installation must not use a thermite welding charge that is greater than the manufacturers recommended cartridge size for the pipe to be welded.


	Examples of a Probable Violation
	1. The operator did not install a test lead wire so as to minimize stress concentration on the pipeline. 

2. The thermite welding charge is greater than the manufacturers recommended cartridge size.  


	Examples of Evidence 
	1. Pictures, maintenance records, O&M Manual, operator’s personnel statements.

	Other Special Notations


	





	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011


	Code Section
	§192.471 (c)


	Section Title
	External corrosion control:  Test leads.
[bookmark: _Toc115593396][bookmark: _Toc115677097][bookmark: _Toc115677163][bookmark: _Toc115677243][bookmark: _Toc115678057]

	Existing Code Language
	Each bared test lead wire and bared metallic area at point of connection to the pipeline must be coated with an electrical insulating material compatible with the pipe coating and the insulation on the wire.


	Origin of Code
	NGPLSA 1968

	Last  Amendment
	

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	The operator’s procedures and/or test lead wire installation must coat bared areas of the pipeline and test lead wire after installation.


	Examples of a Probable Violation

	1. The test lead connection to the pipeline was not coated or was improperly coated.


	Examples of Evidence 
	1. Pictures, maintenance records, O&M Manual, operator’s personnel statements

	Other Special Notations

	





	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.473 (a) 

	Section Title
	[bookmark: _Toc115593397][bookmark: _Toc115677098][bookmark: _Toc115677164][bookmark: _Toc115677244][bookmark: _Toc115678058]External corrosion control:  Interference currents.

	Existing Code Language
	Each operator whose pipeline system is subjected to stray currents shall have in effect a continuing program to minimize the detrimental effects of such currents. 

	Origin of Code
	NGPLSA 1968

	Last Amendment
	[Amdt. 192-4,  36 FR 12297, June 30, 1971, as amended by Amdt. 192-33, 43 FR 39389, Sept. 5, 1978]

	Interpretation Summaries
	Interpretation:  PI-ZZ-070   Date:  November 15, 1979
This interpretation clarifies section 192.473 and states that at least 10% of an operator’s affected pipeline must be monitored with a close interval survey during a calendar year.  The interpretation also explains that section 192.473 requires an operator to monitor its own pipeline the beneficial and detrimental effects of stray currents; and lastly, it informs an operator that the operator is responsible for any and all stray current affects on any of its other below ground structures. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary
NACE SP0169-2007 Appendix A 

	Guidance Information
	1. Underground structures that might subject the pipeline system to stray currents include foreign pipelines, underground storage tanks, or other utility systems.  Other potential stray current sources include direct current (DC) transit systems, DC mining operations, DC welding operations, and high voltage (AC or DC) electric transmission systems.  
2. The operator must have a written plan to identify, test for, and minimize the detrimental effects of such currents.  
3. Annual test station surveys are generally insufficient to determine whether stray currents are present on the pipeline.  An operator, particularly of a pipeline in a congested area with a lot of other cathodically protected structures, will generally need to perform close-interval surveys or turn suspected foreign rectifiers on and off to obtain sufficient information to determine whether stray currents are present on the pipeline.  The operator must then take action to mitigate the detrimental effects of the stray current.  Mitigative actions may include the installation of an interference bond between the structures, the addition of magnesium anodes to bleed away the stray current, recoating selected portions of one or both of the structures, reverse current switches, etc. 

	Examples of a Probable Violation
	1. The operator does not have a written program to minimize the detrimental effects of stray currents.  
2. If there are potential sources of interference, the operator did not perform testing or take mitigative actions in accordance with its program, as necessary.

	Examples of Evidence 
	1. O & M manual.
2. Maintenance records.

	Other Special Notations
	Caution should be taken in areas of potentially high induced foreign currents, such as in overhead power corridors.   

















































	

Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.473 (b)

	Section Title
	[bookmark: _Toc115593398][bookmark: _Toc115677099][bookmark: _Toc115677165][bookmark: _Toc115677245][bookmark: _Toc115678059]External corrosion control:  Interference currents.

	Existing Code Language
	Each impressed current type cathodic protection system or galvanic anode system must be designed and installed so as to minimize any adverse effect on existing adjacent underground metallic structures.

	Origin of Code
	NGPLSA 1968

	Last Amendment
	[Amdt. 192-4,  36 FR 12297, June 30, 1971, as amended by Amdt. 192-33, 43 FR 39389, Sept. 5, 1978]

	Interpretation Summaries
	Interpretation:  PI-ZZ-070   Date:  November 15, 1979
This interpretation clarifies section 192.473 and states that at least 10% of an operator’s affected pipeline must be monitored with a close interval survey during a calendar year.  The interpretation also explains that section 192.473 requires an operator to monitor its own pipeline the beneficial and detrimental effects of stray currents; and lastly, it informs an operator that the operator is responsible for any and all stray current affects on any of its other below ground structures.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. When designing and installing a cathodic protection system, the operator should evaluate the potential for causing adverse effects on existing nearby structures.  The operator’s documentation should indicate that some effort was made to identify such structures and to perform testing, if necessary, after the installation to demonstrate that stray currents from the system are not adversely affecting any existing adjacent structures.  If found to be, then the operator should cooperate with the owner of the foreign structure as necessary to mitigate the adverse effects.  Mitigation measures may include galvanic anodes, bonds, coating, polarization cell, relocating pipeline or CP facilities.
2. In many areas of the country, particularly areas with a high density of pipelines or other underground facilities, coordinating committees may be active and provide a forum for cathodic protection users to meet and inform other members of its activities and to facilitate testing and mitigative measures. 

	Examples of a Probable Violation
	1. The operator did not design and install its impressed current type cathodic protection system or galvanic anode system to minimize the detrimental effects of stray currents.
2. The operator did not perform any necessary post-installation testing on existing adjacent metallic structures.


	Examples of Evidence 
	1. Design documents and installation records.  Cathodic protection records.

	Other Special Notations
	




	
Enforcement Guidance
	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.475  (a)  

	Section Title
	[bookmark: _Toc115593399][bookmark: _Toc115677100][bookmark: _Toc115677166][bookmark: _Toc115677246][bookmark: _Toc115678060]Internal corrosion control:  General.	

	Existing Code Language
	Corrosive gas may not be transported by pipeline, unless the corrosive effect of the gas on the pipeline has been investigated and steps have been taken to minimize internal corrosion. 

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]

	Interpretation Summaries
	Interpretation:  PI-ZZ-072   Date:  November 19, 1998
This interpretation clarifies that “corrosive gas” is not defined in Part 192, in general, or in section 192.475, specifically.  However, the interpretation explains that the term “corrosive material” is defined in the hazardous materials regulations [and not the pipeline safety regulations] under 49 CFR 173.136.  This definition, which contains criteria for determining damage to human skin or the corrosion rate on steel or aluminum, is cross-referenced in the definition of “corrosive product” in PHMSA’s hazardous liquid pipeline safety standards at 49 CFR 195.2.  The definition [of “corrosive gas”] can be used as a guide (for an operator) to determine if a gas is corrosive, or not.
Interpretation:  PI-ZZ-071   Date:  August 5, 1983
This interpretation clarifies section 192.475 and states that the only regulatory limitation on the amount of hydrogen sulfide permitted in gas is 0.1 grain of hydrogen sulfide per 100 standard cubic feet requirement per Section 192.475(c), and explains that this limitation is only applicable to gas stored in pipe-type or bottle-type holders. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Are there any indications that point out internal corrosion could be a problem?   
2. Most transported gas is quality controlled by either a tariff or by contract.  A record of the constituents in the gas can be obtained from the operator.  Usually, the record will be a gas chromatograph.  Operators are required to keep this record.
3. The operator should have a procedure to determine if the gas is corrosive. The procedure for identifying the factors that influence the formation of internal corrosion, including gas quality and operating parameters, in particular gas velocity and temperature.  Special attention should be given to pipeline alignment features such as changes in elevation, low points, sharp bends that may contribute to internal corrosion by allowing condensates to settle out of the gas stream.  Free water inside a pipeline can combine with carbon dioxide and hydrogen sulfide to form acids that cause serious damage to the internal surfaces of pipelines and their associated appurtenances.  Microbiologically influenced corrosion (MIC) can also cause serious
internal corrosion problems in pipelines that contain condensates.  Bacterial colonies can form deposits on metal surfaces and produce organic acids that accelerate corrosion and cause localized pitting.
4.  Some methods for monitoring internal corrosion are weight loss coupons, radiography, water chemistry tests, in-line inspection tools, and electrical, galvanic, resistance and hydrogen probes.  Special attention should be given to specific conditions, including flow characteristics, pipeline location (especially drips, deadlegs, and sags,) which are on-line segments that are not cleaned by pigging or other methods.  Internal corrosion is influenced by flow regime, pipeline location, operating temperature and pressure, water content, carbon dioxide and hydrogen sulfide content, oxygen, bacteria and sediment deposits.
5. Some locations from where periodic testing of liquids should be performed include pipeline drips, deadhead locations, low points and downstream of dehydration facilities, compressor stations, and metering and regulating stations.
6. In the case of horizontal barrel type drips using ERW pipe, if the pipe seam is located on the top side of the drip, this may help prevent accelerated corrosion along the pipe seam due to the retention of condensates.  
7.  If the operator prefers the use of cleaning pigs and in-line inspection (ILI) tools, the pipeline geometry should be constant and all direction changes should be accomplished using fitting to allow for smooth movement of the pigs.  If liquids and solids are removed during the cleaning pigging operation they should be tested for corrosive properties.
8. The gas stream should be tested for oxygen, carbon dioxide, hydrogen sulfide and water content.  The liquid sample should be tested for pH levels, iron, chlorides, and bacteria.
9. West Texas Gas, Inc. [4-2004-1007] (September 13, 2006) – Found that the operator is obligated to ensure that the gas transported is not corrosive.  Confirming the quality of the gas by telephone calls with the suppliers and physical inspections of pipe do not satisfy this requirement.  CO

	Examples of a Probable Violation
	1. The operator did not investigate the corrosive effect of the gas on the pipeline.
2.  If corrosive gas has been identified, the operator did not take steps to minimize internal corrosion.

	Examples of Evidence 
	1. Operator’s O & M procedure, tariff, contract.

	Other Special Notations
	





	
Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.475 (b)  

	Section Title
	[bookmark: _Toc115593400][bookmark: _Toc115677101][bookmark: _Toc115677167][bookmark: _Toc115677247][bookmark: _Toc115678061]Internal corrosion control:  General.	

	Existing Code Language
	Whenever any pipe is removed from a pipeline for any reason, the internal surface must be inspected for evidence of corrosion.  If internal corrosion is found:
(1)  The adjacent pipe must be investigated to determine the extent of internal corrosion:
(2)  Replacement must be made to the extent required by the applicable paragraphs of §§192.485, 192.487, or 192,489; and,
(3)  Steps must be taken to minimize the internal corrosion.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]

	Interpretation Summaries
	 Interpretation:  PI-ZZ-072   Date:  November 19, 1998
This interpretation clarifies that “corrosive gas” is not defined in Part 192, in general, or in section 192.475, specifically.  However, the interpretation explains that the term “corrosive material” is defined in the hazardous materials regulations [and not the pipeline safety regulations] under 49 CFR 173.136.  This definition, which contains criteria for determining damage to human skin or the corrosion rate on steel or aluminum, is cross-referenced in the definition of “corrosive product” in PHMSA’s hazardous liquid pipeline safety standards at 49 CFR 195.2.  The definition [of “corrosive gas”] can be used as a guide (for an operator) to determine if a gas is corrosive, or not.  
Interpretation:  PI-ZZ-071   Date:  August 5, 1983
This interpretation clarifies section 192.475 and states that the only regulatory limitation on the amount of hydrogen sulfide permitted in gas is 0.1 grain of hydrogen sulfide per 100 standard cubic feet requirement per Section 192.475(c), and explains that this limitation is only applicable to gas stored in pipe-type or bottle-type holders.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Any time a pipe section (either distribution or transmission) is removed or cut, an inspection for corrosion inside the pipe must be performed.
If corrosion is found on the inside surface of the adjacent pipeline then remaining wall strength calculations should be performed and the line segment derated, replaced or repaired according to the extent of internal corrosion found.  If internal corrosion is found, the operator must have a program for mitigation.

	Examples of a Probable Violation
	1. The operator does not have records to show that an internal inspection of a removed section of pipe occurred.
2. Internal corrosion was found and the operator did not investigate to determine the extent of the internal corrosion present on adjacent pipe.
3. The operator did not replace corroded pipe as required.
4. Internal corrosion was found and the operator did not take steps to minimize the internal corrosion.

	Examples of Evidence 
	1. O & M manual.
2. Maintenance records.
3. Photographs.

	Other Special Notations
	





	
Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011


	Code Section
	§192.475(c) 
 

	Section Title
	[bookmark: _Toc115593401][bookmark: _Toc115677102][bookmark: _Toc115677168][bookmark: _Toc115677248][bookmark: _Toc115678062]Internal corrosion control:  General.	


	Existing Code Language
	Gas containing more than 0.25 grain of hydrogen sulfide per 100 standard cubic feet (5.8 milligrams/m3) at standard conditions (4 parts per million) may not be stored in pipe-type or bottle-type holders.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-85 , 63 FR 37500, July 13, 1998]


	Interpretation Summaries
	Interpretation:  PI-ZZ-072   Date:  November 19, 1998
This interpretation clarifies that “corrosive gas” is not defined in Part 192, in general, or in section 192.475, specifically.  However, the interpretation explains that the term “corrosive material” is defined in the hazardous materials regulations [and not the pipeline safety regulations] under 49 CFR 173.136.  This definition, which contains criteria for determining damage to human skin or the corrosion rate on steel or aluminum, is cross-referenced in the definition of “corrosive product” in PHMSA’s hazardous liquid pipeline safety standards at 49 CFR 195.2.  The definition [of “corrosive gas”] can be used as a guide (for an operator) to determine if a gas is corrosive, or not. 
Interpretation:  PI-ZZ-071   Date:  August 5, 1983
This interpretation clarifies section 192.475 and states that the only regulatory limitation on the amount of hydrogen sulfide permitted in gas is 0.1 grain of hydrogen sulfide per 100 standard cubic feet requirement per Section 192.475(c), and explains that this limitation is only applicable to gas stored in pipe-type or bottle-type holders.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Pipe type and bottle type holders are not often encountered on pipelines or distribution systems.  If they are found the regulations restrict the H2S content of the gas to 0.25 grain or less per 100 cubic feet.

	Examples of a Probable Violation
	1. Gas containing more than 0.25 grain of hydrogen sulfide per 100 cubic feet at standard conditions is stored in pipe-type or bottle-type holders.


	Examples of Evidence 
	1. O & M procedure, gas sampling analysis, tariff, contract.

	Other Special Notations
	





	
Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011


	Code Section
	§192.476 (a)  


	Section Title
	Internal corrosion control:  Design and construction of transmission line.


	Existing Code Language
	(a) Design and construction.  Except as provided in paragraph (b) of this section, each new transmission line and each replacement of line pipe, valve, fitting, or other line component in a transmission line must have features incorporated into its design and constriction to reduce the risk of internal corrosion.  At a minimum, unless it is impracticable or unnecessary to do so, each new transmission line or replacement of line pipe, valve, fitting, or other line component in a transmission line must:

(1)  Be configured to reduce the risk that liquids will collect in the line;

(2)  Have effective liquid removal features whenever the configuration would allow liquids to collect; and

(3)  Allow use of devices for monitoring internal corrosion at locations with significant potential for internal corrosion.


	Origin of Code
	NGPLSA 1968


	Last  Amendment
	[72 FR 20059, Apr. 23, 2007]


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary


	Guidance Information
	1. During design and construction of replacement segments or new pipeline construction, the operator must configure the system to reduce liquid collection.  The operator’s documentation, records, reports or drawings should indicate that some effort was made to reduce or eliminate liquid holdup within transmission pipeline systems.   
2. This regulation requires operators to use design and construction features in new and replaced gas transmission pipelines to reduce the risk of internal corrosion.  This regulation also requires that whenever an operator changes the configuration of its pipeline, the operator must consider and address the impact those changes will have on the risk of internal corrosion in its existing downstream pipeline. The intent of this regulation is to reduce the risk of internal corrosion and related pipeline failures by reducing the potential for accumulation of liquids, design and construct new pipelines with effective liquid removal features; and design and construct pipelines that allow for the use of corrosion control monitoring devices at locations 
susceptible to internal corrosion.  It is also the intent of this regulation to ensure that operators are engaged in operation and maintenance practices that address internal corrosion. This regulation does not apply to offshore pipelines.  Nor does this regulation apply to any pipeline installed, or line pipe, valve fitting or other line component replaced before May 23, 2007.


	Examples of a Probable Violation
	1. The operator did not design or construct replacement piping, valves, fittings or other components to reduce or eliminate liquid collection within a transmission pipeline system.

2. The operator did not design the pipeline with an effective method for removing liquids where the configuration allows liquids to collect.

3. The operator did not design the pipeline to allow for the use of devices to monitor for internal corrosion at locations with significant potential for internal corrosion.

4.  An operator has designed and constructed its pipeline without including features that:

(a). Reduce the risk that liquids will collect in the line; 

(b). Have effective liquid removal features whenever the configuration would allow liquids to collect; and

(c). Does not allow for the use of devices for monitoring internal corrosion at locations with significant potential for internal corrosion.


	Examples of Evidence 
	1. Operator’s procedures, drawings, design or construction records.

	Other Special Notations
	





	
Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011


	Code Section
	§192.476 (b)


	Section Title
	Exceptions to Applicability	


	Existing Code Language
	(b)  Exceptions to Applicability. The design and construction requirements of 
paragraph (a) of this section do not apply to the following: 

(1) Offshore pipeline: and 
(2) Pipeline installed or line pipe, valve, fitting or other line component replaced  
   before May 23, 2007.


	Origin of Code
	NGPLSA 1968


	Last  Amendment
	[72 FR 20059, Apr. 23, 2007]


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	

	Examples of a Probable Violation
	

	Examples of Evidence 
	1. Operator’s procedures, drawings, design or construction records

	Other Special Notations

	




	
Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.476 (c)


	Section Title
	Change to existing transmission line.

	Existing Code Language
	(c) Change to existing transmission line.  When an operator changes the configuration of a transmission line, the operator must evaluate the impact of the change on internal corrosion risk to the downstream portion of an existing onshore transmission line and provide for removal of liquids and monitoring of internal corrosion as appropriate.


	Origin of Code
	NGPLSA 1968


	Last  Amendment
	[72 FR 20059, Apr. 23, 2007]


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. This regulation requires operators to use design and construction features in new and replaced gas transmission pipeline to reduce the risk of internal corrosion.  This regulation also requires that whenever an operator changes the configuration of its pipeline, the operator must consider and address the impact those changes will have on the risk of internal corrosion in its existing downstream pipeline.

2. The intent of this regulation is to reduce the risk of internal corrosion and related pipeline failures by reducing the potential for accumulation of liquids, design and construct new pipelines with an effective liquid removal features; and design and construct pipelines that will allow for the use of corrosion control monitoring devices at location susceptible to internal corrosion.  It is also the intent of this regulation to ensure that operators are engaged in operation and maintenance practices that address internal corrosion.

3. This regulation does not apply to offshore pipelines.  Nor does this regulation apply to any pipeline installed, or line pipe, valve fitting or other line component replaced before May 23, 2007.


	Examples of a Probable Violation

	1. The operator changed the configuration of a transmission line and has not evaluated the impact of the change on internal corrosion risk to the downstream portion of the existing pipeline.

2. The operator must provide for the removal of liquids and monitoring of internal corrosion as appropriate.


3.  An operator changes the configuration of its existing pipeline, but fails to evaluate 
the impact of that change on the downstream portion of its existing onshore
transmission line for the risk of internal corrosion; and the operator does not provide for the removal of liquids and use of internal corrosion monitoring devices.


	Examples of Evidence 
	1. Operator’s procedures, drawings, design or construction records.

	Other Special Notations

	




	
Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.476 (d)  

	Section Title
	Records

	Existing Code Language
	(d) Records.  An operator must maintain records demonstrating compliance with this section.  Provided the records show why incorporating design features addressing paragraph (a)(1), (a)(2), or (a)(3) of this section is impracticable or unnecessary, an operator may fulfill this requirement through written procedures supported by as-built drawings or other construction records.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[72 FR 20059, Apr. 23, 2007]

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. If the operator can demonstrate why incorporating the design features is impracticable or unnecessary, an operator may provide written procedures supported by as-built drawings or other construction records.  
2. This regulation requires operators to use design and construction features in new and replaced gas transmission pipeline to reduce the risk of internal corrosion.  This regulation also requires that whenever an operator changes the configuration of its pipeline, the operator must consider and address the impact those changes will have on the risk of internal corrosion in its existing downstream pipeline.
3. The intent of this regulation is to reduce the risk of internal corrosion and related pipeline failures by reducing the potential for accumulation of liquids, design and construct new pipelines with an effective liquid removal features; and design and construct pipelines that will allow for the use of corrosion control monitoring devices at location susceptible to internal corrosion.  It is also the intent of this regulation to ensure that operators are engaged in operation and maintenance practices that address internal corrosion.
4. This regulation does not apply to offshore pipelines.  Nor does this regulation apply to any pipeline installed, or line pipe, valve fitting or other line component replaced before May 23, 2007.  

	Examples of a Probable Violation
	1. An operator has not maintained records demonstrating compliance with this section. 

	Examples of Evidence 
	1. Operator’s procedures, drawings, design or construction records.

	Other Special Notations
	




	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.477

	Section Title
	[bookmark: _Toc115593402][bookmark: _Toc115677103][bookmark: _Toc115677169][bookmark: _Toc115677249][bookmark: _Toc115678063]Internal corrosion control:  Monitoring.

	Existing Code Language
	If corrosive gas is being transported, coupons or other suitable means must be used to determine the effectiveness of the steps taken to minimize internal corrosion.  Each coupon or other means of monitoring internal corrosion must be checked two times each calendar year, but with intervals not exceeding 7½ months.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-4, 36 FR 12297, June 30, 1971, as amended by Amdt. 192-33, 43 FR 39389, Sept. 5, 1978]

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	Advisory Bulletin:  ADB-00-02  Internal Corrosion in Gas Transmission Pipelines
The Office of Pipeline Safety (OPS) is issuing this bulletin to owners and operators of natural gas transmission pipeline systems to advise them to review their internal corrosion monitoring programs and operations. Operators should consider factors that influence the formation of internal corrosion, including gas quality and operating parameters. Operators should give special attention to pipeline alignment features that may contribute to internal corrosion by allowing condensates to settle out of the gas stream.

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Review the operator’s history, coupon and other monitoring test data, and internal inspection records to determine whether internal corrosion has occurred.  If so, the gas being transported is corrosive and the operator should be taking active measures to monitor and mitigate the internal corrosion.  
2. Puget Sound Energy, Inc. [5-2002-1001] (June 16, 2004) – Found that the presence of water vapor in the gas stream, visible free-standing water in a slug catcher, the failure to monitor water levels, and to account for possible trace contaminants in the gas stream is sufficient evidence that the operator  should have been monitoring for internal corrosion.  Processing natural gas to make it “pipeline quality” does not ensure total removal of trace contaminants that can cause corrosion.  CO

	Examples of a Probable Violation

	1. Corrosive gas is being transported and coupons or other suitable means are not used to determine the effectiveness of internal corrosion control.
2. Method of monitoring internal corrosion is not performed two times each calendar year or at periods exceeding 7 ½ months.

	Examples of Evidence 

	1. a. Documentation showing the transported gas is corrosive, including laboratory analysis of gas sample showing that it is corrosive, for example, that it contains hydrogen sulfide, or operator's records showing leaks caused by internal corrosion.
    b. Documentation showing that coupons or other suitable means are not being used. Investigator's or operator's statement indicating coupons or other means are 
not being used.
2. The internal corrosion monitoring program does not have all analytical and operational data to evaluate such program.

	Other Special Notations
	





	

Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.479 (a)

	Section  Title
	[bookmark: _Toc115593403][bookmark: _Toc115677104][bookmark: _Toc115677170][bookmark: _Toc115677250][bookmark: _Toc115678064]Atmospheric corrosion control; General.

	Existing Code Language
	Each operator must clean and coat each pipeline or portion of pipeline that is exposed to the atmosphere, except pipelines under paragraph (c) of this section.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-4, 36 FR 12297, June 30, 1971, as amended by Amdt. 192-33, 43 FR 39389, Sept. 5, 1978; Amdt. 192-93, 68 53895, Sept. 15, 2003]

	Interpretation Summaries
	Interpretation:  PI-ZZ-092   Date:  February 14, 2003
This interpretation clarifies that Section 192.481 states that operators shall evaluate each onshore pipeline that is exposed to the atmosphere at least every three years and take remedial action whenever necessary to maintain protection against atmospheric corrosion; however, this section does not exempt pipelines that are in areas initially determined to have a noncorrosive atmosphere under § 192.479, but rather requires periodic evaluation of all pipelines exposed to the atmosphere.  Therefore, all pipeline facilities exposed to the atmosphere must be periodically monitored for evidence of atmospheric corrosion.   
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards. 
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.479(b) does not allow operators to exercise discretion in applying protection against corrosion.  Operators must apply the prescribed protective measures to all corrosion covered by this standard. 
Interpretation:  PI-91-013   Date:  May 23, 1991
This interpretation clarifies section 192.479 and states that surface rust or passive surface oxidation caused by atmospheric corrosion would subject the pipeline to the requirements of §192.479(b) if the corrosion is deteriorating the pipeline, such as pitting.  Moreover, the interpretation states that section 192.479(a) requires that a pipeline be cleaned and either coated or jacketed with a material suitable for the prevention of atmospheric corrosion unless it can be shown that a corrosive atmosphere does not exist; e.g., showing that passive surface oxidation does not deteriorate the pipeline. 
Interpretation:  PI-74-003   Date:  January 24, 1974
This interpretation clarifies that there are no cathodic protection requirements for aboveground piping; however, the operator must comply with appropriate portions of Section 192.479 of Subpart I of the Federal standards to protect against atmospheric corrosion. 
 

	Advisory Bulletin/Alert Notice Summaries

	

	Other Reference Material & Source
	Industry Standards; Glossary

	Guidance Information
	1. A pipeline exposed to the atmosphere is a pipeline that is not buried or submerged in an electrolyte such as soil or seawater.
 2. Atmospheric Corrosion is an area of metal loss due to general corrosion, localized corrosion pitting, or peeling scale on the steel surface that has damaged the pipe.  Surface oxide is corrosion and if allowed to continue may affect the safe operation of the pipeline at some point in the future. Oxidation (or “light surface oxide”) can be defined as the slow rusting of pipe which is not yet considered to be atmospheric corrosion because there is no evidence of metal loss at this time.

	Examples of a Probable Violation

	1. The operator did not clean and coat each pipeline or portion of pipeline that is exposed to the atmosphere unless the operator has demonstrated by test, investigation or experience that corrosion will:
(a). only be a light surface oxide
(b). not affect the safe operation of the pipeline.

	Examples of Evidence 

	1. Pictures, operator’s personnel statements, maintenance records, pit depth measurement, documented evidence of pipe wall loss.

	Other Special Notations

	








	
Enforcement Guidance
	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.479(b)

	Section Title
	Atmospheric corrosion control; General.

	Existing Code
Language
	Coating material must be suitable for the prevention of atmospheric corrosion.

	Origin of Code
	NGPLSA 1968

	Last Amendment
	[Amdt. 192-4, 36 FR 12297, June 30, 1971, as amended by Amdt. 192-33, 43 FR 39389, Sept. 5, 1978; Amdt. 192-93, 68 53895, Sept. 15, 2003]

	Interpretation Summaries
	Interpretation:  PI-ZZ-092   Date:  February 14, 2003
This interpretation clarifies that Section 192.481 states that operators shall evaluate each onshore pipeline that is exposed to the atmosphere at least every three years and take remedial action whenever necessary to maintain protection against atmospheric corrosion; however, this section does not exempt pipelines that are in areas initially determined to have a noncorrosive atmosphere under § 192.479, but rather requires periodic evaluation of all pipelines exposed to the atmosphere.  Therefore, all pipeline facilities exposed to the atmosphere must be periodically monitored for evidence of atmospheric corrosion.   
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.479(b) does not allow operators to exercise discretion in applying protection against corrosion.  Operators must apply the prescribed protective measures to all corrosion covered by this standard. 
Interpretation: PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards.   
Interpretation:  PI-91-013   Date:  May 23, 1991
This interpretation clarifies section 192.479 and states that surface rust or passive surface oxidation caused by atmospheric corrosion would subject the pipeline to the requirements of §192.479(b) if the corrosion is deteriorating the pipeline, such as pitting.  Moreover, the interpretation states that section 192.479(a) requires that a pipeline be cleaned and either coated or jacketed with a material suitable for the prevention of atmospheric corrosion unless it can be shown that a corrosive atmosphere does not exist; e.g., showing that passive surface oxidation does not deteriorate the pipeline. 
Interpretation:  PI-74-003  Date:  January 24, 1974
This interpretation clarifies that there are no cathodic protection requirements for aboveground piping; however, the operator must comply with appropriate portions of Section 192.479 of Subpart I of the Federal standards to protect against atmospheric corrosion. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Typical coating materials are non-conductive paints, coatings, or jackets which will isolate the metal from the atmosphere and are suitable for the contaminants in the atmosphere.


	Examples of a Probable Violation
	1. The coating material is unsuitable for the prevention of atmospheric corrosion.

	Examples of Evidence 

	1. Pictures, operator’s personnel statements, purchase orders, specifications.

	Other Special Notations

	






	
Enforcement Guidance
	
CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.479(c)

	Section Title
	Atmospheric corrosion control; General.

	Existing Code
Language
	Except portions of pipelines in offshore splash zones or soil-to-air interfaces, the operator need not protect from atmospheric corrosion any pipeline for which the operator demonstrates by test, investigation, or experience appropriate to the environment of the pipeline that corrosion will -
(1) Only be a light surface oxide; or
(2) Not affect the safe operation of the pipeline before the next scheduled     inspection.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-4, 36 FR 12297, June 30, 1971, as amended by Amdt. 192-33, 43 FR 39389, Sept. 5, 1978; Amdt. 192-93, 68 53895, Sept. 15, 2003]

	Interpretation Summaries
	Interpretation:  PI-ZZ-092   Date:  February 14, 2003
This interpretation clarifies that Section 192.481 states that operators shall evaluate each onshore pipeline that is exposed to the atmosphere at least every three years and take remedial action whenever necessary to maintain protection against atmospheric corrosion; however, this section does not exempt pipelines that are in areas initially determined to have a noncorrosive atmosphere under § 192.479, but rather requires periodic evaluation of all pipelines exposed to the atmosphere.  Therefore, all pipeline facilities exposed to the atmosphere must be periodically monitored for evidence of atmospheric corrosion.   
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.479(b) does not allow operators to exercise discretion in applying protection against corrosion.  Operators must apply the prescribed protective measures to all corrosion covered by this standard. 
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards. 
Interpretation:  PI-91-013   Date:  May 23, 1991
This interpretation clarifies section 192.479 and states that surface rust or passive surface oxidation caused by atmospheric corrosion would subject the pipeline to the requirements of §192.479(b) if the corrosion is deteriorating the pipeline, such as pitting.  Moreover, the interpretation states that section 192.479(a) requires that a pipeline be cleaned and either coated or jacketed with a material suitable for the prevention of atmospheric corrosion unless it can be shown that a corrosive atmosphere does not exist; e.g., showing that passive surface oxidation does not deteriorate the pipeline. 
Interpretation:  PI-74-003   Date:  January 24, 1974
This interpretation clarifies that there are no cathodic protection requirements for aboveground piping; however, the operator must comply with appropriate portions of Section 192.479 of Subpart I of the Federal standards to protect against atmospheric corrosion.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. “Light surface oxide” is general oxidation of the metal where there is no associated loss of metal.  Some corrosion experts consider a light surface oxide to be protective to the metal surface.
2. The exceptions do not include offshore splash zones (where tides and wave actions intermittently impact the pipe) and soil-to-air interfaces (where the pipe first leaves the soil and is exposed to the atmosphere. These areas are critical because of the transient conditions and must be protected from atmospheric corrosion. Protection is typically accomplished by ensuring that the pipe is coated and painted several inches (or feet, in the offshore case) above and below these interfaces.

	Examples of a Probable Violation

	1. The operator has no tests, investigations, or demonstrated experience that unprotected pipe exposed to the atmosphere does not require coating or painting.
2. The operator did not provide protection to offshore splash zones and/or soil-to-air interfaces.

	Examples of Evidence 
	1. Pictures, operator’s personnel statements, records, documented evidence of pipe wall loss at interfaces.

	Other Special Notations

	































	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.481(a)

	Section Title
	[bookmark: _Toc115593405][bookmark: _Toc115677106][bookmark: _Toc115677172][bookmark: _Toc115677252][bookmark: _Toc115678066]Atmospheric corrosion control: Monitoring

	Existing Code Language
	Each operator must inspect each pipeline or portion of pipeline that is exposed to the atmosphere for evidence of atmospheric corrosion, as follows:
	If the pipeline is located:
	Then the frequency of inspection is:

	           Onshore
	At least once every 3 calendar years, but with intervals not exceeding 39 months

	           Offshore
	At least once each calendar year, but with intervals not exceeding 15 months




	Origin of Code
	NGPLSA 1968

	Last  Amendment
	Amdt. 192–93, 68 FR 53895, Sept. 15, 2003

	Interpretation Summaries
	Interpretation:  PI-ZZ-092   Date:  February 14, 2003
This interpretation clarifies that Section 192.481 states that operators shall evaluate each onshore pipeline that is exposed to the atmosphere at least every three years and take remedial action whenever necessary to maintain protection against atmospheric corrosion; however, this section does not exempt pipelines that are in areas initially determined to have a noncorrosive atmosphere under § 192.479, but rather requires periodic evaluation of all pipelines exposed to the atmosphere.  Therefore, all pipeline facilities exposed to the atmosphere must be periodically monitored for evidence of atmospheric corrosion.  
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.481 does not allow operators to exercise discretion in applying protection against corrosion.  Operators must apply the prescribed protective measures to all corrosion covered by this standard.  
Interpretation:  PI-93-035   July 15, 1993
This interpretation clarifies that customer meter sets are part of service lines, and that the sets are subject to the same inspection requirements as service lines; and include monitoring for atmospheric corrosion under §192.481.  
Interpretation:  PI-93-035  Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that 
§§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards. 
Interpretation:  PI-91-03   Date:  May 23, 1991
This interpretation clarifies that §192.481 requires pipelines that are exposed to the atmosphere be monitored for atmospheric corrosion.
Interpretation:  PI-74-003   Date:  January 24, 1974
This interpretation clarifies that there are no cathodic protection requirements for aboveground piping; however, the operator must comply with appropriate portions of Section 192.481 of Subpart I of the Federal standards to protect against atmospheric corrosion.  

	Advisory Bulletin/Alert Notice Summaries

	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator must have procedures specifying the required time intervals for inspecting all aboveground piping facilities, and subsequent inspection and maintenance records meeting the stated intervals.

	Examples of a Probable Violation

	1. The operator did not identify all above ground piping or reevaluate each pipeline that is exposed to the atmosphere, at least once every 3 calendar years but with intervals not exceeding 39 months for onshore pipeline and at least once each calendar year but with intervals not exceeding 15 months for offshore pipelines.  

	Examples of Evidence 
	1. Pictures, maintenance records, pit measurements, pipe wall measurements, O&M Manual, operator’s personnel statements.

	Other Special 
Notations

	






	
Enforcement Guidance

	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.481 (b)

	Section Title
	[bookmark: _Toc115593406][bookmark: _Toc115677107][bookmark: _Toc115677173][bookmark: _Toc115677253][bookmark: _Toc115678067]Atmospheric corrosion control: Monitoring

	Existing Code Language
	During inspections the operator must give particular attention to pipe at soil-to-air interfaces, under thermal insulation, under disbonded coatings, at pipe supports, in splash zones, at deck penetrations, and in spans over water.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt. 192-93, 68 FR 53895, Sept. 15, 2003]

	Interpretation Summaries
	Interpretation:  PI-ZZ-092   Date:  February 14, 2003
This interpretation clarifies that Section 192.481 states that operators shall evaluate each onshore pipeline that is exposed to the atmosphere at least every three years and take remedial action whenever necessary to maintain protection against atmospheric corrosion; however, this section does not exempt pipelines that are in areas initially determined to have a noncorrosive atmosphere under § 192.479, but rather requires periodic evaluation of all pipelines exposed to the atmosphere.  Therefore, all pipeline facilities exposed to the atmosphere must be periodically monitored for evidence of atmospheric corrosion.    
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.481 does not allow operators to exercise discretion in applying protection against corrosion.  Operators must apply the prescribed protective measures to all corrosion covered by this standard.  
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that customer meter sets are part of service lines, and that the sets are subject to the same inspection requirements as service lines; and include monitoring for atmospheric corrosion under §192.481.  
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards. 
Interpretation:  PI-91-03   Date:  May 23, 1991
This interpretation clarifies that §192.481 requires pipelines that are exposed to the atmosphere be monitored for atmospheric corrosion. 
Interpretation:  PI-74-003   Date:  January 24, 1974
This interpretation clarifies that there are no cathodic protection requirements for aboveground piping; however, the operator must comply with appropriate portions of Section 192.481 of Subpart I of the Federal standards to protect against atmospheric corrosion.   


	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Operators should define which areas require particular attention in their O&M procedures and inspection records.  The most difficult areas to inspect may be under pipe supports and under thermal insulation.  Atmospheric corrosion may be concealed under disbonded coatings.
2. For onshore pipelines, the operator should give particular attention to corrosion at soil-to-air interfaces, under thermal insulation, under disbonded coatings, and at pipe supports.  For offshore pipelines, the operator should give particular attention to corrosion under disbonded coatings, in splash zones, at pipe supports, and at wall and deck penetrations.    

	Examples of a Probable Violation

	1. The operator did not give particular attention to pipe and apply remedial actions at soil-to-air interfaces, under thermal insulations, under disbanded coatings, at pipe supports, in splash zones, at deck penetrations and in spans over water when performing inspections of aboveground facilities.

	Examples of Evidence 
	1. Pictures, maintenance records, pit measurements, pipe wall measurements, O&M Procedures Manual, operator’s personnel statements.

	Other Special Notations
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CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.481(c)

	Section  Title
	[bookmark: _Toc115593407][bookmark: _Toc115677108][bookmark: _Toc115677174][bookmark: _Toc115677254][bookmark: _Toc115678068]Atmospheric corrosion control: Monitoring

	Existing Code Language
	If atmospheric corrosion is found during an inspection, the operator must provide protection against the corrosion as required by Sec.192.479.

	Origin of Code
	NGPLS968

	Last  Amendment
	Amdt. 192-93, 68 FR5395, Sept. 15, 2003  (Waivers)

	Interpretation Summaries
	Interpretation:  PI-ZZ-092   Date:  February 14, 2003
This interpretation clarifies that Section 192.481 states that operators shall evaluate each onshore pipeline that is exposed to the atmosphere at least every three years and take remedial action whenever necessary to maintain protection against atmospheric corrosion; however, this section does not exempt pipelines that are in areas initially determined to have a noncorrosive atmosphere under § 192.479, but rather requires periodic evaluation of all pipelines exposed to the atmosphere.  Therefore, all pipeline facilities exposed to the atmosphere must be periodically monitored for evidence of atmospheric corrosion.   
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.481 does not allow operators to exercise discretion in applying protection against corrosion.  Operators must apply the prescribed protective measures to all corrosion covered by this standard. 
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that customer meter sets are part of service lines, and that the sets are subject to the same inspection requirements as service lines; and include monitoring for atmospheric corrosion under §192.481.    
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards.
Interpretation:   PI-91-03   Date:  May 23, 1991
This interpretation clarifies that §192.481 requires pipelines that are exposed to the atmosphere be monitored for atmospheric corrosion. 
Interpretation:  PI-74-003   Date:  January 24, 1974
This interpretation clarifies that there are no cathodic protection requirements for aboveground piping; however, the operator must comply with appropriate portions of Section 192.481 of Subpart I of the Federal standards to protect against atmospheric corrosion.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards

	Guidance Information
	1. If the operator identified areas of atmospheric corrosion during an inspection, those areas must be protected before the next scheduled inspection. If corrosion is found that might jeopardize the integrity of the pipeline prior to the next scheduled inspection, then more prompt remedial action may be required under §192.485 or §192.487.


	Examples of a Probable Violation
	1. The operator did not protect areas of atmospheric corrosion found during an inspection before the operator’s next scheduled inspection.

2. The operator did not repair or replace corroded pipe or components in accordance with §192.485 or §192.487, if necessary.


	Examples of Evidence 
	1. Pictures, maintenance records, O&M Procedures Manual, operator’s personnel statements.


	Other Special Notations

	Inspectors should exercise caution if areas of severe atmospheric corrosion are discovered.
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CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.483(a)

	Section Title
	[bookmark: _Toc115593408][bookmark: _Toc115677109][bookmark: _Toc115677175][bookmark: _Toc115677255][bookmark: _Toc115678069]Remedial measures:  General.

	Existing Code Language
	Each segment of metallic pipe that replaces pipe removed from a buried or submerged pipeline because of external corrosion must have a properly prepared surface and must be provided with an external protective coating that meets the requirements of §192.461.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	

	Interpretation Summaries
	Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.483 does not allow operators to exercise discretion in applying protection against corrosion.  Operators must apply the prescribed protective measures to all corrosion covered by this standard. 
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards.  
Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. When a metallic segment of a pipeline is installed, the replaced segment must have a properly prepared surface with an external protective coating that meets the requirements of 192.461.
2. Distribution systems: On bare steel pipe, replacement pipe must be coated, cathodically protected, electrically isolated and monitored on an annual basis. (Depends on length of the pipe, less than 100 feet, it can be monitored on a 10-year cycle).  All the replaced pipeline segments must be provided with an external protective coating according to the operator’s material specifications.  The replaced segments must have a satisfactory level of cathodic protection (see 192.465 for discussion on cathodic protection criteria).

	Examples of a Probable Violation
	1. The operator did not install properly coated replacement pipe.

	Examples of Evidence 

	

	Other Special Notations
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CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.483 (b)  

	Section Title
	[bookmark: _Toc115593409][bookmark: _Toc115677110][bookmark: _Toc115677176][bookmark: _Toc115677256][bookmark: _Toc115678070]Remedial measures:  General.

	Existing Code Language
	Each segment of metallic pipe that replaces pipe removed from a buried or submerged pipeline because of external corrosion must be cathodically protected in accordance with this subpart.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	

	Interpretation Summaries
	Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.483 does not allow operators to exercise discretion in applying protection against corrosion.  Operators must apply the prescribed protective measures to all corrosion covered by this standard. 
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards.
Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The replaced segments must have a satisfactory level of cathodic protection (see 192.463 for cathodic protection criteria) and be monitored in accordance with 192.465(a).

	Examples of a Probable Violation
	1. A segment of buried or submerged pipe that replaced a segment of pipe because of external corrosion is not cathodically protected in accordance with subpart I.

	Examples of Evidence 
	1. O&M Manual, Maintenance records showing lack of proper coating and cathodic protection. Pictures, operator’s personnel statements.

	Other Special Notations
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CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.483 (c)  

	Section Title
	[bookmark: _Toc115593410][bookmark: _Toc115677111][bookmark: _Toc115677177][bookmark: _Toc115677257][bookmark: _Toc115678071]Remedial measures:  General.

	Existing Code Language
	Except for cast iron or ductile iron pipe, each segment of buried or submerged pipe that is required to be repaired because of external corrosion must be cathodically protected in accordance with this subpart.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	

	Interpretation Summaries
	Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.483 does not allow operators to exercise discretion in applying protection against corrosion.  Operators must apply the prescribed protective measures to all corrosion covered by this standard. 
Interpretation:  PI-93-035   Date:  July 15, 1993
This interpretation clarifies that section 192.457(b) applies to certain buried or submerged pipelines installed before August 1, 1971.  The standard requires operators to cathodically protect areas of continuing corrosion that unless controlled could become detrimental to public safety.   The interpretation further clarifies that §§192.479(b), 192.481, and 192.483 do not allow operators to exercise discretion in applying protection against corrosion, and that Operators must apply the prescribed cathodic protection measures  covered by these standards. 
Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489.							

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The replaced segments must have a satisfactory level of cathodic protection (see 192.463 for cathodic protection criteria).

	Examples of a Probable Violation
	1. A segment of buried or submerged pipe, other than cast iron or ductile iron pipe, that is repaired because of external corrosion is not cathodically protected in accordance with subpart I.

	Examples of Evidence 
	1. O&M Manual, Maintenance records showing lack of proper coating and cathodic protection. Pictures, operator’s personnel statements.

	Other Special Notations
	




	

Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.485(a)  

	Section Title
	[bookmark: _Toc115593411][bookmark: _Toc115677112][bookmark: _Toc115677178][bookmark: _Toc115677258][bookmark: _Toc115678072]Remedial measures: Transmission lines.

	Existing Code Language
	General corrosion. Each segment of transmission line with general corrosion and with a remaining wall thickness less than that required for the MAOP of the pipeline must be replaced or the operating pressure reduced commensurate with the strength of the pipe based on actual remaining wall thickness. However, corroded pipe may be repaired by a method that reliable engineering tests and analyses show can permanently restore the serviceability of the pipe. Corrosion pitting so closely grouped as to affect the overall strength of the pipe is considered general corrosion for the purpose of this paragraph.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[ Amdt 192-88, 64 FR 69660, Dec 14, 1999]

	Interpretation Summaries
	Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489. 
Interpretation:  PI-ZZ-093   Date:  April 20, 1972
This interpretation clarifies that Section 192.485 gives the operator two choices when an area of general corrosion causes reduced wall thickness: (1) Replace the generally corroded segment of pipe; or (2) Reduce the operating pressure commensurate with the strength of the remaining pipe wall thickness.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator should have all the records on its replaced pipeline segments, pipeline repairs, and reduction of pipeline pressures.
2. The operator should have a procedure for calculating the strength of the pipeline based on actual remaining wall thickness and it may be determined by ASME/ANSI B31G or PR 3-805 (RSTRENG disk).

	Examples of a Probable Violation
	1. The operator did not repair or replace a generally corroded segment of pipe.

	Examples of Evidence 
	1. As-builts, operator repair records, internal inspection survey reports, exposed pipe inspection reports, or pictures.


	Other Special Notations
	Reference section 192.463(a) for CP criterion used.
The reporting requirement at section 191.23(a)(1) Reporting safety-related conditions, where operators shall – with noted exceptions – file a SRCR for pipelines (other than an LNG facility) that operates at a hoop stress of 20 percent or more of its specified minimum yield strength, where general corrosion has reduced the wall thickness to less than that required for the maximum allowable operating pressure (of its pipeline).  

Also note: Per SRCR requirements at section 191.25(a) Filing safety-related condition reports, each report of a safety-related condition under section 191.23(a) must be filed (received by the Associate Administrator, OPS) in writing within five working days (not including Saturday, Sunday, or Federal Holidays) after the day a representative of the operator first determines that the condition exists, but not later than 10 working days after the day a representative of the operator discovers the condition.
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CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.485 (b)  

	Section Title
	[bookmark: _Toc115593412][bookmark: _Toc115677113][bookmark: _Toc115677179][bookmark: _Toc115677259][bookmark: _Toc115678073]Remedial measures: Transmission lines.

	Existing Code Language
	Localized corrosion pitting. Each segment of transmission line pipe with localized corrosion pitting to a degree where leakage might result must be replaced or repaired, or the operating pressure must be reduced commensurate with the strength of the pipe, based on the actual remaining wall thickness in the pits.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[ Amdt 192-88, 64 FR 69660, Dec 14, 1999]

	Interpretation Summaries
	Interpretation:  PI-81-019  Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489.  
Interpretation:  PI-ZZ-093  Date:  April 20, 1972
This interpretation clarifies that Section 192.485 gives the operator two choices when an area of general corrosion causes reduced wall thickness: (1) Replace the generally corroded segment of pipe; or (2) Reduce the operating pressure commensurate with the strength of the remaining pipe wall thickness. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Operators must document areas of localized corrosion pitting in terms of replacement or reduction in pressure.


	Examples of a Probable Violation
	1. The operator did not repair or replace pipe with localized corrosion pitting, or reduce the operating pressure commensurate with the remaining strength of the pipe.


	Examples of Evidence 
	1. As-builts, operator repair records, internal inspection survey reports, exposed pipe inspection reports, or pictures.


	Other Special Notations
	Similar to section 192.485(a), the reporting requirement in section 191.23 (a)(1) Reporting safety-related conditions, with respect to localized corrosion pitting.  Operators shall – with noted exceptions – file a SRCR for pipelines (other than an LNG facility) that operates at a hoop stress of 20 percent or more of its specified minimum yield strength, where localized corrosion pitting (exist) to a degree where leakage might result.
Also note: Per SRCR requirements in section 191.25(a) Filing safety-related condition reports, each report of a safety-related condition under section 191.23(a) must be filed (received by the Associate Administrator, OPS) in writing within five working days (not including Saturday, Sunday, or Federal Holidays) after the day a representative of the operator first determines that the condition exists, but not later than 10 working days after the day a representative of the operator discovers the condition.   
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CORROSION Part 192


	Revision Date
	12/9/2011


	Code Section
	§192.485 (c)  


	Section Title
	Remedial measures: Transmission lines.
[bookmark: _Toc115593413][bookmark: _Toc115677114][bookmark: _Toc115677180][bookmark: _Toc115677260][bookmark: _Toc115678074]

	Existing Code Language
	Under paragraphs (a) and (b) of this section, the strength of pipe based on actual remaining wall thickness may be determined by the procedure in ASME/ANSI B31G or the procedure in AGA Pipeline Research Committee Project PR 3-805 (with RSTRENG disk).  Both procedures apply to corroded regions that do not penetrate the pipe wall, subject to the limitations prescribed in the procedures.

	Origin of Code
	NGPLSA 1968

	Last Amendment
	[Amdt 192-88, 64 FR 69660, Dec 14, 1999]

	Interpretation Summaries
	Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489. 
Interpretation:  PI-ZZ-093   Date:  April 20, 1972
This interpretation clarifies that Section 192.485 gives the operator two choices when an area of general corrosion causes reduced wall thickness: (1) Replace the generally corroded segment of pipe; or (2) Reduce the operating pressure commensurate with the strength of the remaining pipe wall thickness. 

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator should have a procedure for calculating the strength of the pipeline based on actual remaining wall thickness and it may be determined by ASME/ANSI B31G, PR 3-805 (RSTRENG disk), or other approved methods.


	Examples of a Probable Violation
	1. The remaining strength of the pipe segment is not computed based on actual remaining wall thickness.

	Examples of Evidence 
	1. O&M Manual, ASME/ANSI B31G, RSTRENG disk, as-builts, operator repair records, internal inspection survey reports, exposed pipe inspection reports, or pictures.

	Other Special Notations

	





	
Enforcement Guidance
	

CORROSION Part 192

	Revision Date
	12/9/2011

	Code Section
	§192.487 (a)  

	Section Title
	[bookmark: _Toc115593414][bookmark: _Toc115677115][bookmark: _Toc115677181][bookmark: _Toc115677261][bookmark: _Toc115678075]Remedial measures: Distribution lines other than cast  iron or ductile  iron lines.

	Existing Code Language
	General corrosion. Except for cast iron or ductile iron pipe, each segment of generally corroded distribution line pipe with a remaining wall thickness less than that required for the MAOP of the pipeline, or a remaining wall thickness less than 30 percent of the nominal wall thickness, must be replaced. However, corroded pipe may be repaired by a method that reliable engineering tests and analyses show can permanently restore the serviceability of the pipe.  Corrosion pitting so closely grouped as to affect the overall strength of the pipe is considered general corrosion for the purpose of this paragraph.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt 192-88, 64 FR 69660, Dec 8, 1999]

	Interpretation Summaries
	Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. Review all segments of the distribution system with a continued history of internal or external corrosion.  The operator should have all the records of its pipeline replacements and its pipeline repairs.

	Examples of a Probable Violation
	1. The operator did not repair or replace a generally corroded segment of pipe.

	Examples of Evidence 
	1. Operator repair records, internal inspection survey report, pipe exposure reports, and pictures.

	Other Special Notations
	The reporting requirement at section 191.23(a)(1) Reporting safety-related conditions, where operators shall – with noted exceptions – file a SRCR for pipelines (other than an LNG facility) that operates at a hoop stress of 20 percent or more of its specified minimum yield strength, where general corrosion has reduced the wall thickness to less than that required for the maximum allowable operating pressure (of its pipeline).  
Also note: Per SRCR requirements in section 191.25(a) Filing safety-related condition reports, each report of a safety-related condition under section 191.23(a) must be filed (received by the Associate Administrator, OPS) in writing within five working days (not including Saturday, Sunday, or Federal Holidays) after the day a representative of the operator first determines that the condition exists, but not later than 10 working days after the day a representative of the operator discovers the condition.
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	Revision Date
	12/9/2011

	Code Section
	§192.487 (b)  

	Section Title
	[bookmark: _Toc115593415][bookmark: _Toc115677116][bookmark: _Toc115677182][bookmark: _Toc115677262][bookmark: _Toc115678076]Remedial measures:  Distribution lines other than cast  iron or ductile  iron lines.

	Existing Code Language
	Localized corrosion pitting. Except for cast iron or ductile iron pipe, each segment of distribution line pipe with localized corrosion pitting to a degree where leakage might result must be replaced or repaired.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	[Amdt 192-88, 64 FR 69660, Dec 8, 1999]

	Interpretation Summaries
	Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489.  

	Advisory Bulletin/Alert Notice Summaries
	

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator should have documentation of areas of localized corrosion pitting in terms of repair or replacement.

	Examples of a Probable Violation
	1. The operator did not repair or replace a segment of pipe with localized corrosion pitting.

	Examples of Evidence 
	1. Operator repair records, internal inspection survey report, pipe exposure reports, and pictures.

	Other Special Notations
	Similar to section 192.487(a), the reporting requirement in section 191.23(a)(1) Reporting safety-related conditions, with respect to localized corrosion pitting.  Operators shall – with noted exceptions – file a SRCR for pipelines (other than an LNG facility) that operates at a hoop stress of 20 percent or more of its specified minimum yield strength, where localized corrosion pitting (exist) to a degree where leakage might result.
Also note: Per SRCR requirements in section 191.25(a) Filing safety-related condition reports, each report of a safety-related condition under section 191.23(a) must be filed (received by the Associate Administrator, OPS) in writing within five working days (not including Saturday, Sunday, or Federal Holidays) after the day a representative of the operator first determines that the condition exists, but not later than 10 working days after the day a representative of the operator discovers the condition.    
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	12/9/2011

	Code Section
	§192.489 (a)  

	Section Title
	[bookmark: _Toc115593416][bookmark: _Toc115677117][bookmark: _Toc115677183][bookmark: _Toc115677263][bookmark: _Toc115678077]Remedial measures:  Cast iron and ductile iron pipelines.

	Existing Code Language
	General graphitization.  Each segment of cast iron or ductile iron pipe on which general graphitization is found to a degree where a fracture or any leakage might result, must be replaced.

	Origin of Code
	NGPLSA 1968

	Last Amendment
	192-4, 36 FR 12297, June 30, 1971

	Interpretation Summaries
	Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489.

	Advisory Bulletin/Alert Notice Summaries
	Alert Notice: ALN-91-02 NTSB Recommendation S P-91-12, 07/90 Allentown, PA: replacement of case-iron piping.
Gas operators are required to implement a program, based on factors such as age, pipe diameter, operating pressure, soil corrosiveness, existing graphitic damage, leak history, burial depth and external loading, to identify and replace in a planned, timely manner case iron piping systems that may threaten public safety.  This Alert Notice also reiterates that current pipeline safety regulations at section 192.489 “Remedial measure:  Cast iron and ductile iron pipelines” require that cast iron pipe on which general graphitization is found to a degree where a fracture might result, must be replaced.
Alert Notice: ALN-92-02 Cast Iron Pipe (Supplementary Alert Notice).  
This Alert Notice reiterates the requirements of section 192.613 Continuing surveillance, and section 192.489 “Remedial measure:  Cast iron and ductile iron pipelines” and states that each operator should have a program to identify and replace those case iron piping systems that may threaten public safety. 

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	Cast iron pipe, when graphitized, is relatively brittle which allows far more dramatic failure modes such as rapid crack propagation and circumferential breaks. Such failures are potentially much more severe than more ductile failure modes commonly seen in today’s pipe materials.  Smaller diameter cast iron pipes have reportedly been more prone to failure.

	Examples of a Probable Violation
	1. The operator did not repair or replace the section of pipe where a fracture or leakage might result when graphitization is found.

	Examples of Evidence 
	1. Pipe exposure reports, repair records, pictures.

	Other Special Notations
	 


	
Enforcement Guidance

	

CORROSION Part 192


	Revision Date
	12/9/2011


	Code Section
	§192.489 (b)  


	Section Title
	Remedial measures:  Cast iron and ductile iron pipelines.
[bookmark: _Toc115593417][bookmark: _Toc115677118][bookmark: _Toc115677184][bookmark: _Toc115677264][bookmark: _Toc115678078]

	Existing Code Language
	Localized graphitization.  Each segment of cast iron or ductile iron pipe on which localized graphitization is found to a degree where any leakage might result, must be replaced or repaired, or sealed by internal sealing methods adequate to prevent or arrest any leakage.


	Origin of Code
	NGPLSA 1968


	Last  Amendment
	192-4, 36 FR 12297, June 30, 1971


	Interpretation Summaries
	Interpretation:  PI-81-019   Date:  October 27, 1981
This interpretation clarifies that section 192.459 requires operators to visually inspect any portion of its buried pipeline whenever it has knowledge that the buried portion is exposed.  The interpretation further clarifies, that in the event an operator were to learn through participation in a "one-call" system that a portion of its buried pipeline is, or will be exposed, the operator's obligation under section 192.459 is to inspect the exposed portion of its pipeline for evidence of external corrosion and take any remedial action that may be required under sections 192.483 through 192.489. 

	Advisory Bulletin/Alert Notice Summaries
	Alert Notice: ALN-91-02 NTSB Recommendation S P-91-12, 07/90 Allentown, PA: replacement of case-iron piping.
Gas operators are required to implement a program, based on factors such as age, pipe diameter, operating pressure, soil corrosiveness, existing graphitic damage, leak history, burial depth and external loading, to identify and replace in a planned, timely manner case iron piping systems that may threaten public safety.  This Alert Notice also reiterates that current pipeline safety regulations at section 192.489 “Remedial measure:  Cast iron and ductile iron pipelines” require that cast iron pipe on which general graphitization is found to a degree where a fracture might result, must be replaced.
Alert Notice: ALN-92-02 Cast Iron Pipe (Supplementary Alert Notice).  
This Alert Notice reiterates the requirements of section 192.613.  Continuing surveillance and section 192.489 “Remedial measure:  Cast iron and ductile iron pipelines” and states that each operator should have a program to identify and replace those case iron piping systems that may threaten public safety.

	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. If localized graphitization is detected on cast iron or ductile iron pipe, the operator must take appropriate measures to prevent or arrest any leakage.


	Examples of a Probable Violation
	1. The operator did not repair or replace or seal by internal sealing methods adequate to prevent or arrest any leakage, those pipeline segments where localized graphitization is found to a degree where any leakage might result.


	Examples of Evidence 
	1. Pipe exposure reports, repair records, pictures.

	Other Special Notations
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CORROSION Part 192


	Revision Date
	12/9/2011

	Code Section
	§192.490 

	Section Title
	Direct  Assessment

	Existing Code Language
	Each operator that uses direct assessment as defined in §192.903 on an onshore transmission line made primarily of steel or iron to evaluate the effects of a threat in the first column must carry out the direct assessment according to the standard listed in the second column. These standards do not apply to methods associated with direct assessment, such as close interval surveys, voltage gradient surveys, or examination of exposed pipelines, when used separately from the direct assessment process.
	Threat
	Standard1

	External corrosion
	§ 192.9252

	Internal corrosion in pipelines that transport dry gas.
	§ 192.927

	Stress corrosion cracking
	§ 192.929


1.  For lines not subject to subpart O of this part, the terms "covered segment" and "covered pipeline segment" in §§ 192.925, 192.927, and 192.929 refer to the pipeline segment on which direct assessment is performed. 
2.  In § 192.925(b), the provision regarding detection of coating damage applies only to pipelines subject to subpart O of this part.

	Origin of Code
	NGPLSA 1968

	Last  Amendment
	192-101, 70 FR 61575, October 25, 2005

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	


	Other Reference Material & Source
	NACE RP0502-2002   (To be superseded by NACE SP0502-2008 effective 
October 1, 2010.)

	Guidance Information
	1. The operator is required to follow the direct assessment methods outlined for integrity management programs when conducting assessments on pipeline segments that are not included in its integrity management program.


	Examples of a Probable Violation
	1. The operator did not evaluate the effects of a threat in the first column in carrying out the direct assessment according to the standards in the second column. 

	Examples of Evidence 
	1. Operator’s maintenance records

	Other Special Notations
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	Revision Date
	12/9/2011


	Code Section
	§192.491 (a)  


	Section Title
	[bookmark: _Toc115593418][bookmark: _Toc115677119][bookmark: _Toc115677185][bookmark: _Toc115677265][bookmark: _Toc115678079]Corrosion control records.	


	Existing Code Language
	Each operator shall maintain records or maps to show the location of cathodically protected piping, cathodic protection facilities, galvanic anodes, and neighboring structures bonded to the cathodic protection system.  Records or maps showing a stated number of anodes, installed in a stated manner or spacing, need not show specific distances to each buried anode.


	Origin of Code
	NGPLSA 1968


	Last Amendment
	[ Amdt 192-78, 61 FR 28770, June 6, 1996]


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	


	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator shall maintain a record/map of all its cathodically protected facilities including cathodically protected piping, cathodic protection facilities, galvanic anodes, and neighboring structures bonded to the cathodic protection system.  The records may be kept in either electronic or hard copy format.  These records must be retained as long as the pipelines remain in service.


	Examples of a Probable Violation
	1. An operator has not retained records or maps showing location of cathodically protected piping, facilities, and neighboring structures bonded to the cathodic protection system.


	Examples of Evidence 
	1. a. Documentation showing facility is cathodically protected.

    b. Incomplete or missing record or maps of cathodically protected facilities


	Other Special Notations
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	Revision Date
	12/9/2011


	Code Section
	§192.491 (b)  


	Section Title
	[bookmark: _Toc115593419][bookmark: _Toc115677120][bookmark: _Toc115677186][bookmark: _Toc115677266][bookmark: _Toc115678080]Corrosion control records.	


	Existing Code Language
	Each record or map required by paragraph (a) of this section must be retained for as long as the pipeline remains in service.


	Origin of Code
	NGPLSA 1968


	Last  Amendment
	[ Amdt 192-78, 61 FR 28770, June 6, 1996]


	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	


	Other Reference Material & Source

	Industry Standards, Glossary

	Guidance Information
	1. The operator shall maintain a record/map of all its cathodically protected facilities including cathodically protected piping, cathodic protection facilities, galvanic anodes, and neighboring structures bonded to the cathodic protection system.   


	Examples of a Probable Violation
	1. An operator has not retained records or maps showing location of cathodically protected piping, facilities, and neighboring structures bonded to the cathodic protection system for as long as the pipeline remains in service.


	Examples of Evidence 
	1. Documentation showing facility is cathodically protected.

2. Incomplete or missing record or maps of cathodically protected facilities.
 

	Other Special Notations
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CORROSION Part 192


	Revision Date
	12/9/2011


	Code Section
	§192.491 (c)  

	Section Title
	Corrosion control records


	Existing Code Language
	Each operator shall maintain a record of each test, survey, or inspection required by this subpart in sufficient detail to demonstrate the adequacy of corrosion control measures or that a corrosive condition does not exist.  These records must be retained for at least 5 years, except that records related to §192.465(a) and (e) and 192.475(b) must be retained for as long as the pipeline remains in service.


	Origin of Code
	NGPLSA 1968


	Last  Amendment
	[ Amdt 192-78, 61 FR 28770, June 6, 1996]

	Interpretation Summaries
	

	Advisory Bulletin/Alert Notice Summaries
	


	Other Reference Material & Source
	Industry Standards, Glossary

	Guidance Information
	1. The operator also shall maintain a record of each test, survey, and inspection in sufficient detail to demonstrate the adequacy of their corrosion control procedures.  Sufficient detail is recognized to mean that the data is error free (See glossary companion document to SP-01-69) for dissertation on errors in measurements), has been interpreted correctly, integrated with other appropriate data under 192.613, and demonstrate that the operator’s corrosion control system for atmospheric, internal, and external corrosion is adequate.

2. The operator must maintain a record of each test, survey, and inspection in sufficient detail to demonstrate the adequacy of their corrosion control procedures or that a corrosive condition does not exist.  These records must be retained for at least 5 years, except that records related to §192.465(a) (pipe-to-soil monitoring surveys) and (e) (3 year unprotected pipe surveys) and 192.475(b)(removed pipe internal corrosion inspections) must be retained for as long as the pipeline remains in service.


	Examples of a Probable Violation
	1. An operator has not retained records of each test, survey, or inspection required by subpart I for the specified retention.


	Examples of Evidence 
	1. No documentation showing test, survey, or inspection required under subpart I, was made.

	Other Special Notations
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