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• The standards development process
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Recommended Practice (RP)
• Content and key topic areas 

included in RP 1192
• RP 1192 implementation plan
• Q&A
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API Publications

API Publications
Standard (Std) 1) – Documents that combine elements of both specifications and
recommended practices, i.e., performance requirements for equipment, materials
and operations

Recommended Practice (RP) 1) – API standard that communicates recognized 
industry practices/operations; RPs may include both mandatory and non-mandatory
requirements

Specification (Spec) 1) – API standard that is written in such as way as to facilitate
communications between purchasers, manufacturers, and/or service suppliers: covers
performance requirements for equipment and materials

Bulletins (Bull) & Technical Report (TR)2) – Documents that convey technical
information on a specific subject or topic

1) Developed in accordance with ANSI-accredited API Procedures for Standards Development
2) Bull & TR are NOT standards and NOT required to be developed in accordance with API

Procedures for Standards Development



Basis for Developing RP 1192
• Recognition of infrastructure build out to meet demands for 

CCUS – transportation by pipeline is critical link to success
• Capture sources for CCUS vs. Enhanced Oil Recovery
• Enhance & complement existing consensus standards 
• Integrate experience and research results into the latest 

industry best practices
• Considering the above conditions, apply most recent industry 

knowledge to support PHMSA CO2 pipeline safety NPRM
• RP 1192 can inform updates to pipeline safety regulations
• Addresses concerns raised by public

• Focus on unique characteristics of CO2 fluid transportation; 
includes gas phase CO2 pipeline transportation 

Source: Center for Energy and the Environment, Princeton 
University, “Princeton’s Net-Zero America Study, Annex I: CO2 
Transport and Storage Infrastructure Transition Analysis,” 
2020.



• Guideline for Selecting Equations of State (Section 4)
• Thermodynamic properties and phase boundaries during 
    operation (P, T, density)
• Essential specifications – CO2 fluid and operational specifications, 

design basis, considers capture sources and constituents present
• Guidance on selecting equations of state for CO2 in Annex D  

• Considerations in Design & Construction (Sections 5 & 6)
• Siting and risk management – covered in Tom’s presentation
• Material specification (including non-metallic materials)
• Fracture initiation, propagation, and control
• Location of facilities and compressor/pump stations

Content and Key Topics in RP 1192

Typical Phase Diagram for Pure CO2

One form of crack arrestor



Content and Key Topics in RP 1192 (cont.)
• Integrity Management & Conversions of Service (Sections 7 & 9)

• Internal corrosion prevention and management
• Hydrogen embrittlement
• Environmentally assisted cracking
• Pressure management
• Prevention & Mitigation measures
• Conversion of service (brief, Section 7)

• Fluid Measurement & Management (Section 8)
• Fluid composition & guidance on ranges for trace elements by source (Annex A)
• Measurement & quality control – measurement devices and calibration 

• Hydrogen, water, NOx, SOx, hydrogen sulfides, carbon monoxide, etc. (Table 1)  



• Leak Detection & Odorants (Section 10)
• Refers to API RPs – 1130, 1149 & 1175
• Brief section on the use and selection of odorants

• Dispersion Modeling and Exposure (Section 11)
• Tiered approach – qualitative risk ranking, empirical 

models, CFD (Table 6)
• Potentially Affected Area – HCA for CO2 pipelines
• Summary of existing exposure limits and effects (OSHA, 

NIOSH, HSE; Table 5)
• Emergency Response & Public Engagement

• Published Tactical Guidelines for CO2 Emergency 
Preparedness/Response & air monitoring

• NASFM Training Portal established
• Texas A&M TEEX CO2 pipeline training and training
     of local responders

Content and Key Topics in RP 1192 (cont.)

https://www.pipelinepublicengagement.org/


• RP 1192 podcasts, industry webinars and 
conferences, technical papers, journal articles

• Communication with regulators and public 
stakeholders

• CO2 RP can inform updates to pipeline safety 
regulations – US (PHMSA) and globally

• States – address concerns regarding CO2 pipeline safety 
through RP communications tools and through API 
State Government Affairs

• National Association of Pipeline Safety Representatives
• Fact Sheets

• Purpose and benefits of the RP (completed)
• Dispersion Modeling
• Leak Detection
• Fracture Control
• Equation of State

• Industry R&D, continuous improvement

RP 1192 Implementation & Advocacy



Thank you for your attention.

Questions?

API Contacts for RP 1192
Mark Piazza, piazzam@api.org
Patty Fusaro, fusarop@api.org

mailto:piazzam@api.org
mailto:fusarop@api.org
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Key Aspects of Health, Safety, Environment, Risk 

Management and Emergency Response

Tom Alexander
 Consulting for The Environmental Defense Fund



RP Goals, Objectives & Scope
• Present proven, sound engineering and operating 

practices

➢ Present guidance for design, construction, operation, maintenance, 
integrity management and emergency response for BOTH dense phase 
& gas phase CO2

➢ Give operators, contractors, regulators consultants and the public with 
appropriate guidance for the transportation of carbon dioxide by 
pipeline

➢ Provide multiple supporting references for additional detail regarding 
useful data, practices and tools

• EDF’s core reason for participation: ensure 
incorporation of appropriate risk management, health, 
safety, environment, emergency response and various 
related topics, particularly those of relevance to recent 
pipeline events



Risk Management…Sections 5 & 9

 Risk Mgmt Program Elements in Design and Planning
➢ Risk Assessment & Management: hazard id & risk assessment program 

to include…likelihood, probability, frequency, consequence
➢ CO2 Pipeline Risk Assessment: use ALARP (as low as reasonably 

practicable) or equivalent in design, construction, ops & decommissioning
➢ Applications of risk assessment and management: integrity 

management to include terrain/elevation profile, characteristics and 
amount of product, weather, and naturally occurring events, for example

 Examples of Relevant Reference Materials Cited
➢ ISO 31000:2018, Risk Management
➢ IEC 31010:2019, Risk Management-Risk Assessment Techniques
➢ CSA Z662:2023, Oil and Gas Pipeline Systems (Annex B)
➢ ASME B31.8S, Managing System Integrity of Gas Pipelines
➢ API Recommended Practice 1160, Managing System Integrity for Hazardous Liquid 

Pipelines



Risk Management…Sections 5 & 9

 Siting of CO2 Pipelines
➢ Potentially affected areas: established to address issues of 

health, safety and the environment
➢ Topography and wind: impacts on CO2 dispersion and PAA
➢Rivers, water bodies, road and rail crossings: impacts of 

soil saturation/stability and runoff
➢ Population centers and communities: stakeholder impacts 

and concerns
➢ Population growth: account for future growth and 

expansion patterns
➢Recordkeeping: document and maintain records of route 

selection process



Elements of Pipeline Safety…Sections 6 and 9

• Pipeline System Safety Principles: develop and maintain comprehensive 
programs (HSE Management Programs) that support site security, safety,  
public health and the environment such as those described in API RP 1173, 
Pipeline Safety Systems

• Worker  Safety
➢ Elevate work location (CO2: heavier than air & an asphyxiant)
➢ Ventilation and air supply issues
➢ CO2 detection and alarm systems
➢ Eliminate pits and low-lying maintenance/work areas
➢ Safe work practices in confined spaces

• Preventive and Mitigative Measures: follow industry best practices outlined 
in documents such as..API RP 1160, 1183, 1176, 1188 and B31.8S to identify 
appropriate measures to reduce the likelihood of failures and reduce the 
consequences in the event of failures. 



Emergency Preparedness and Response…Section 11

 Emergency Response Plans: primary goal is to protect safety of life, 
property and the environment
➢ People: response personnel and public
➢ Environment: prevent environmental, human health and welfare impacts
➢ Assets: minimize damage to infrastructure and equipment
➢ Relations: inform customers, community and government agencies

• Emergency Response Communications Plans
➢ Outreach and awareness to all stakeholders
➢ Effective training and realistic drills
➢ Education communities and first responders
➢ Frequent plan review and update

• Cited Resources 
• API RP 1185, 1162, 1171, 1170, 1174
• Carbon Dioxide (CO2) Emergency Response Tactical Guidance Document 

(developed by API and LEPA)



Public Engagement & Awareness…Section 12

• Affected Stakeholders
➢ Public
➢ Emergency officials
➢ Public officials
➢ Contractors

• Public Engagement Program Life Cycle
➢ Commitment and alignment
➢ Planning and preparation
➢ Information sharing
➢ Ask, listen and respond
➢ Monitor, evaluation and adjustment

• Key Cited Reference
➢ API RP 1185, Pipeline Public Engagement



CO2 Pipeline Accidents
 Some Key Factors

➢ Lack of/poor communication
➢ Addressing geohazards…integrity management
➢ Dispersion modeling
➢ ERP failures
➢ Lack of public engagement
➢ Risk assessment and analysis
➢ Unusual weather impacts

• API RP 1192 Impact: all aspects of key post accident factors have now 
been addressed in sections on risk management, health, safety, 
environment, siting and public awareness and engagement in addition 
to providing a plethora of reference documents with great detail



Key Reference Documents
 American Petroleum Institute  Recommended Practices 

➢ API RP 1160, Managing System Integrity for Hazardous Liquid 
Pipelines

➢ API RP 1173, Pipeline Safety Systems
➢ API RP 1183, Assessment and Managements of Pipeline Dents
➢ API RP 1176, Assessment and Management of Cracking in Pipelines
➢ API RP 1188, Hazardous Liquid Pipeline Facilities Integrity 

Management
➢ API RP 1185, Pipeline Public Engagement
➢ API RP 1162, Public Awareness Programs for Pipeline Operators
➢ API RP 1170, Design and Operation of Solution-mined Salt Caverns 

Used for Natural Gas Storage
➢ API RP 1171, Functional Integrity of Natural Gas Storage in Depleted 

Hydrocarbon Reservoirs and Aquifer Reservoirs
➢ API RP 1174, Recommended Practice for Onshore Hazardous Liquid 

Pipeline Emergency Preparedness and Response



Key Reference Documents
 Other important standards  and recommended practices

➢ ISO 31000:2018, Risk Management
➢ IEC 31010:2019, Risk Management-Risk Assessment Techniques
➢ CSA Z662:2023, Oil and Gas Pipeline Systems (Annex B)
➢ ASME B31.8S, Managing System Integrity of Gas Pipelines
➢ Carbon Dioxide (CO2) Emergency Response Tactical Guidance 

Document (developed by API and LEPA)



QUESTIONS



API Recommended Practice 1192 
vs

 PHMSA’s Withdrawn CO2 NPRM

Clayton Bodell



Scope Differences

PHMSA NPRM
• Onshore focused

• Federal minimum standard

• Written by Federal officials 
against a required cost/benefit 
analysis

• Open for full public comment

• Annual/accident reporting

API RP 1192
• Some offshore considerations

• Guidance and best practices

• Written by committee of industry, 
public, and regulatory 
representatives 

• Addresses unique 
characteristics of CO2



Both address gaseous phase CO2

PHMSA’s withdrawal of the NPRM signals that API RP 1192 
is the standard communities would want to see for 
gaseous CO2 pipeline projects

Gaseous CO2



API RP 1192
• summarizes current understanding of the effect of each 

constituent (Table 1)
• includes a list of constituents that should have composition 

limits
• requires operators use the EOS to quantify impacts of 

constituents
These measures generally go beyond the 
withdrawn NPRM

Constituent Monitoring



Determining Who Is “Affected”

API RP 1192
Potentially Affected Area (like HCA)

• May be substantially larger than 
the HCA for other pipeline 
products

• Determined by dispersion 
modeling, exposure 
limits/duration and emergency 
response

• No minimum distance

PHMSA NPRM
Emergency Planning Zone

• 2-miles on either side of the 
pipeline, or

• Based on release and dispersion 
modeling

• Notifications to the
public



Odorants

API RP 1192
• Optional

• Provides guidance on use

• Research continues

PHMSA NPRM
• No requirement to use an 

odorant

• However, it requires fixed vapor 
detectors and alarms at 
aboveground pipeline
facilities



PHMSA’s NPRM characterized CO2 as an HVL which 
triggered more strict requirements.

• Valve Spacing (7.5-mile maximum)
• Vapor dispersion and spill analyses
• Overpressure safety device inspections

API RP 1192 does not use the HVL classification

Highly Volatile Liquids – Add’l Req.



PHMSA NPRM
• Emergency info to every building in 2-mile EPZ before operations
• Multilingual communications
• Specific information on hazards, signs of a release, and protective 

actions
• Population density surveys within the EPZ

API RP 1192
• Recommends public awareness programs (i.e.,  API RP 1162)
• No required timing, language, or content standards
• Distribution area tied to variable PAA, not fixed distance

Public Notification and Awareness



API RP 1192 is Not Regulation
• Voluntary – no penalties for non-compliance*
• No mandatory vapor detection and alarms
• No reduced valve spacing requirements
• No fixed emergency planning zone

API RP 1192 addresses unique characteristics 
of CO2

• Risk, Equations of State, Contaminants, Toxicity, 
Emergency Response

What Communities Should Know?

*unless an operator adopts measures into their procedures



• Ask operators: 
Are you following API RP 1192?

• Ask state regulators: 
What enforceable standards apply to pipelines near me?

• Advocate for federal and state CO2 pipeline safety rules

• Engage in state and local permitting  processes

What Can The Public Do?



Questions

Clayton Bodell, Technical Director, PST

clayton@pstrust.org

(360) 543-5686 Ext. 111
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