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CalARP Applicability

� An owner or operator of a stationary source that has more than a 
threshold quantity of a regulated substance in a process, as determined 
under this RMP and/or CalARP, must comply with the requirements of 
RMP and/or CalARP
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Definition 
Stationary Source
A Stationary Source is a “facility” 
with more than a threshold quantity 
of a regulated substance as found in 
the RMP/CalARP regulations
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Definition - Process

Process means any activity involving a 
regulated substance including any use, 
storage, manufacturing, handling, or on-site 
movement of such substances, or 
combination of these activities. For the 
purposes of this definition, any group of 
vessels that are interconnected, or separate 
vessels that are located such that a 
regulated substance could be involved in a 
potential release, shall be considered a 
single process



Stationary Source



Stationary Source-  Program Level
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CalARP Applicability – Thresholds

Chemical 
Name

Fed RMP 
Threshold

Fed-OSHA PSM 
Threshold

CalARP 
Threshold

Cal-OSHA PSM 
Threshold

Ammonia 10,000 lbs. 10,000 lbs. 500 lbs. 10,000 lbs.

Sulfur Dioxide 5,000 lbs 1,000 lbs 500 lbs. 1,000 lbs

Chlorine 2,500 lbs. 1,500 lbs 100 lbs. 1,500 lbs

� Scenario #1  - Ammonia refrigeration facility with 25,000 lbs.
� Scenario #2 - Sulfur Dioxide storage cage with 900 lbs.
� Scenario #3 - Two one-ton containers of  Chlorine



Scenario #1 – Ammonia 25,000 lb. System
Chemical 
Name

Fed RMP 
Threshold

Fed-OSHA PSM 
Threshold

CalARP 
Threshold

Cal-OSHA PSM 
Threshold

Ammonia 10,000 lbs. 10,000 lbs. 500 lbs. 10,000 lbs.



Stationary Source-  Program Level



Scenario #2 – Sulfur Dioxide 900 lbs.
Chemical 
Name

Fed RMP 
Threshold

Fed-OSHA PSM 
Threshold

CalARP 
Threshold

Cal-OSHA PSM 
Threshold

Sulfur Dioxide 5,000 lbs 1,000 lbs 500 lbs. 1,000 lbs



Stationary Source-  Program Level



Scenario #3 - Chlorine Process – Two one-ton containers
Chemical 
Name

Fed RMP 
Threshold

Fed-OSHA PSM 
Threshold

CalARP 
Threshold

Cal-OSHA PSM 
Threshold

Chlorine 2,500 lbs. 1,500 lbs 100 lbs. 1,500 lbs



Stationary Source-  Program Level
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Program Elements - Alvin
Program Requirement Comparison

Program 1 Program 2 Program 3

Executive Summary Executive Summary Executive Summary

Worst-Case Release 
Scenario

Worst-Case Release 
Scenario

Worst-Case Release 
Scenario

N/A Alternative Release 
Scenario

Alternative Release 
Scenario

5 Year Accident History 5 Year Accident History 5 Year Accident History

Prevention Program Elements

N/A 7 Elements 12 Elements

Emergency Response Program

Coordination Develop a Program and 
Coordination

Develop a Program and 
Coordination
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Prevention Program Elements
Program 2 Program 3

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits
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Program Level 2 & 3 
Differences

Program 2 Program 3

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits

P3: Management of Change - §2760.6
� P2: Safety information must be 

updated when a change occurs - 
§2755.1(c)

� P2: Operating procedures must be 
updated when a change occurs - 
§2755.3(c)

� P2: Training is required for all 
employees - §2755.4
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Program Level 2 & 3 
Differences

Program 2 Program 3

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits

P3: Pre-Startup Review - §2760.7
� P2: Safety information must be 

updated when a change occurs - 
§2755.1(c)

� P2: Training is required for all 
employees - §2755.4
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Program Level 2 & 3 
Differences

Program 2 Program 3

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits

P3: Contractors - §2760.12
� P2: Owner must ensure that every 

contractor is trained to perform 
maintenance procedures - 
§2755.5(c)
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Program Level 2 & 3 
Differences

Program 2 Program 3

Safety Information Process Safety Information

Hazard Review Process Hazard Analysis

Operating Procedures Operating Procedures

Training Training

Maintenance Mechanical Integrity

Incident Investigation Incident Investigation

Compliance Audit Compliance Audit

Management of Change

Pre-Startup Safety Review

Contractors

Employee Participation

Hot Work Permits

� No explicit requirement in CalARP 
Program 2.

� Still required under general OSHA 
regulations.



Hazard 
Assessment 

& Offsite 
Consequence 

Analysis



RMP Comp ALOHA
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Hazard Assessment & Offsite Consequence Analysis

Applicability
� Program 1 processes must perform a worst-case release scenario and 

five-year accident history (§2750.3 and §2750.9)
� Program 2-4 processes must comply with all Hazard Assessment 

requirements (§2750.1-§2750.9)
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Hazard Assessment & Offsite Consequence Analysis

Worst-Case Release Scenario
� A hypothetical analysis of a worst-case accidental release and its effects 

on life, property, and the environment.
� Used to determine the appropriate program level of a process based on 

the impact to public receptors.
� Defined as the largest quantity of a regulated substance release from a 

vessel or pipe that results in the greatest distance to an endpoint. 
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Hazard Assessment & Offsite Consequence Analysis

Offsite Consequence Analysis Parameters [§2750.2]
� Endpoints [§2750.2(a)]
� Wind Speed [§2750.2(b)]
� Ambient Temperature / Humidity [§2750.2(c)]
� Height of Release [§2750.2(d)]
� Surface Roughness [§2750.2(e)]
WC Release Scenario – Toxic Gases [§2750.3(c)]
� Toxic substances that are normally gases
◦ Assume the entire quantity is released over 10 minutes
◦ The release rate is the quantity (lbs) divided by 10 minutes unless passive mitigation 

systems are in place
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Hazard Assessment & Offsite Consequence Analysis

Alternative Release Scenario Analysis [§2750.4]
� Must identify and analyze at least one alternative release scenario for 

each substance in a covered process
� Scenarios shall:
◦ (1) Be more likely than WC (2) Reach an endpoint offsite unless no such scenario 

exists (3) Reach a public receptor, unless no such scenario exists

� Scenarios to consider:
◦ Transfer hose, Piping release, Vessel or pump release, Vessel overfilling and spill, 

Shipping container mishandling
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Hazard Assessment & Offsite Consequence Analysis

Population Impacts [§2750.5]
� Estimate the population within a circle with its center at the point of the 

release and a radius determined by the distance to the endpoint
� Population must include:
◦ (1) Residential population (2) Institutions (schools, hospitals, long term health care 

facilities, child day care facilities, prisons) (3) Parks (4) Recreational areas (5) Major 
commercial, office, and industrial buildings

� Use most recent census data
� Estimate population to two significant digits
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Hazard Assessment & Offsite Consequence Analysis

OCA Review and Update [§2750.7]
� Document the review of the OCA at least once every five (5) years
� If a change occurs that increases or decreases the distance to the 

endpoint by a factor of two or more, a revised analysis must be performed 
and a corrected RMP submitted within six (6) months
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Process Hazard Analysis - Alvin

Methodologies
� What-If Checklists
� HAZOP



What-If Checklist Example



HAZOP Example
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Process Hazard Analysis – Team
Engineering

• Professional Engineer (P.E.) 
• Engineering Degree from a recognized institution
• Has received on the job training in relevant areas of 

engineering concepts and functioning in a role which 
demonstrates his/her engineering expertise.

Methodology
Whoever is leading the PHA must be competent in the 
methodology being used. For example, just because an 
individual has led a PHA using the What-If methodology, 
does not mean that individual is competent in the 
HAZOP methodology.

Operations
Someone who understand the operations of the process 
being evaluated. This includes things such as 
procedures, hours of operations, authorized personnel 
etc.

Process Specific Knowledge
There must be at least one person present who 
understands how the process works. This requirement 
may be fulfilled by a contractor, engineer on staff, or 
other personnel. Example: If a refrigeration system is 
being evaluated, there must be someone present who 
understands the principles of refrigeration and how the 
various components function and interconnect.
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Process Hazard Analysis

Content
� Hazards of Process
� Controls - Engineering and Administrative
� Consequences of Failure of controls including safe operating limits
� Stationary source Siting
� Human Factors
� Qualitative evaluation of health and safety effects of failure of controls
� External Events (Seismic)
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Process Hazard Analysis

Report & Findings
� Recommendations and status communicated with Management System
� Verify a written schedule to address findings and recommendations
� 2.5 Years to complete or as per agreed by the local agency
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Mechanical Integrity - Alvin

Inspection
� Daily, Monthly, Annual
Testing
� Detection Systems
� Compressor Safeties
� Vibration Analysis
Maintenance
� Changing / Draining Oil
� Painting
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RMP Registration, Submission, Correction, Updates

Registration [§ 2740.1]
� Includes basic registration type information such as:
◦ Name and Address, Emergency Contact Info, Name of Regulated Substance, 

Number of Full Time Employees etc.

Submission [§ 2745.1]
� RMP information required by the USEPA shall be submitted to both the 

USEPA and CUPA no later than the date on which a regulated substance is 
first present in a process above a threshold quantity
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RMP Registration, Submission, Correction, Updates

RMP Updates [§ 2745.10]
� At least once every five (5) years
� New regulated substance (No later than date first present above 

threshold)
� Change that requires a revised offsite consequence analysis (6 Months)
� Change that alters the Program level (6 Months)
RMP Corrections [§ 2745.10.5]
� New Accident History Information (6 Months)
� New Emergency Contact (30 Days)
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Process Safety Information - Uriah

PSI Elements

1) Safety Data Sheets 8) Electrical Classifications

2) Block Flow Diagram 9) Relief System Design

3) Process Chemistry 10) Ventilation System Design

4) Max Intended Inventory 11) Design Codes and Standards

5) Operating Limits and Consequences of Deviation 12) Material & Energy Balances

6) Materials of Construction 13) Safety Systems

7) Piping and Instrumentation Diagrams (P&IDs)
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Process Safety Information

Maximum Intended Inventory
� How is this calculated?
� Delivery Receipts
� Full Pump Down
� Engineering based calculation
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Process Safety Information

Upper / Lower Limits & Consequences of Deviation
� How is this documented?
� The CalARP regulation requires this information to be incorporated into 

the SOPs (Section 2760.1(c)(1)(D) & (E): 2760.3 (a)(2) (A)& (B)
� Does it count if this information is in the manufacturer's manuals and the 

SOPs simply reference the manual?
� What is the intent of this regulations?
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Process Safety Information

Materials of Construction
� U1A forms for pressure vessels and heat exchanges e.g. plate and frame / 

chiller units
� Specification sheets for coils and condensers
� Equipment Manuals: pump, compressors, all valves
� Piping Specifications ASTM A 53 & ASME B 31 
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Process Safety Information

Piping and Instrumentation Diagrams
� IIAR Ammonia Refrigeration Piping Handbook, Appendix A “Guidelines for 

Preparation of Ammonia Refrigeration Diagrams”
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Process Safety Information

Electrical Classifications
[NFPA 70-2017 §500.5(A) General]
� Refrigerant machinery rooms that contain ammonia refrigeration systems and are 

equipped with adequate mechanical ventilation that operates continuously or is initiated by 
a detection system at a concentration not exceeding 150 ppm shall be permitted to be 
classified as “unclassified” locations.

[ANSI/IIAR 2-2021 §6.8.1]
� A machinery room not provided with emergency ventilation that is either operated 

continuously or activated by ammonia detector shall be designated as not less than a  Class 
I, Division 2, Group D Hazardous (Classified) Location, and electrical equipment installed in 
the machinery room shall be designed to meet this requirement.

� .
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Process Safety Information

Relief System Design & Design Basis
[ANSI/IIAR 2-2021 §15.3.1.1]
� Pressure vessels and equipment built and stamped in accordance with 

ASME B&PVC, Section VIII, Division I (2017), shall be provided with 
pressure relief protection in accordance with ASME B&PVC, Section VIII, 
Division 1.
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Process Safety Information

Relief System Design & Design Basis
Relief Valve Sizing

C =  f  x  D  x  L
Where:

C= minimum required discharge capacity of the relief device in pounds of air 
per minute

D=  outside diameter of the vessel in feet
L = outside length of the vessel in feet

F = factor depending upon kind of refrigerant
Ammonia: f = .05
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Process Safety Information

Ventilation System Design
[ANSI/IIAR 2 1974-1978 §4.3]
� “The room shall be provided with an independent mechanical ventilation 

system actuated automatically by vapor detector(s)....”

[ANSI/IIAR 2-2021]
� Discharge Upward
� 30 Air Changes / hr &  2,500 fpm
� Powered Independently with emergency control switch
� Interlocked with NH3 Detection - Activated at 150 PPM
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Process Safety Information

Design Codes and Standards Employed
� Design codes and standards are the basis for how the system should be 

built and operated
� Who is verifying design codes and standards?
� Ensure that current design codes and standards are employed during new 

construction
� Best place to start enforcing updated Design Code documentation is 

during MOC expansion projects
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Process Safety Information

Safety Systems
� Ammonia Detection
� Emergency Shutdown Switch
� Emergency Control (Dump) Box vs Emergency Pressure Control System
� Eyewash & Shower Stations
� Diffusion Tanks
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Training – Every 3 Years in 3 Categories

Process Procedures Response
RETA
• CARO (Book 1)
• CIRO (Book 2)
• Electrical Books
Equivalent to RETA
• Basic Refrigeration Theory
• Recognition of 

Components and their 
Function

• Operating Limits & 
Consequences of Deviation

• Operating Procedures
• Maintenance Procedures
• Safe Work Practices

• Evacuation Drills
• Roles and Responsibilities
• Hazwoper

• FRA
• FRO
• Tech
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Operating Procedures

Operating Phases
� Initial Startup
� Normal Operations
� Temporary Operations
� Emergency Shutdown
� Emergency Operations
� Normal Shutdown
� Startup Following a 

Turnaround

SOP Categories
� Operating Limits
� Safety and Health
� Safety Systems

Safe Work Practices 
� Confined Spaces
� Lockout Tagout
� Line Break
� Contractor Entrance
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Management of Change / Pre-Startup Safety Review

� “The owner or operator shall establish and implement written procedures 
to manage changes (except for “replacements in kind”) to process 
chemicals, technology, equipment, and procedures; and, changes to 
stationary sources that affect a covered process.” (§ 2760.6)

�  When is MOC/PSSR required?
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Management of Change / Pre-Startup Safety Review

� The basic idea of MOC / PSSR is to 
monitor and document the 
change to ensure that any and all 
modifications are in accordance 
with current codes and standards 
and any affected program 
documentation (such as drawing, 
procedures, training) is updated.
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Management of Change
Pre-Startup Safety Review

� ANSI/IIAR 5-2019 | Start-Up of 
Closed-Circuit Ammonia Refrigeration 
Systems
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Management of Change

� Coordination with the CUPA
◦ What does coordination look like for your 

region?
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Questions?

Uriah Donaldson, OHST
Resource Compliance
Email: udonaldson@resourcecompliance.com
Phone: 559-426-0072

Alvin Lal
Stanislaus County
Email: alal@envres.org 
Phone: 209-525-6793


