
Welcome to CalARP 201 class. This presentation will be a joint effort by Dominick from 
Stanislaus County and myself. Now our assumption is that if you are here, you have at least 
some experience with CalARP in the field. As such we hope to be a practical help in 
answering any questions you may have throughout the presentation. During the 
presentation feel free to ask any question at the link provided at the top of the screen. We 
may answer them on the fly or at the end of the presentation.

For those of you who are newer to CalARP, we hope this presentation will be helpful and 
informative. 

CalARP 201
26th Annual CUPA Conference

Feb 26-29, 2024

Joint Presentation:
Dominick Salazar - (Stanislaus County)

Uriah Donaldson (Resource Compliance)



Section 1: Uriah
● Introduction
● Applicability
● Definitions
● Program Levels
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CalARP Applicability
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Now just to start off, I want to paint the larger picture. You are here because you are either 
part of the regulatory community (which means you are dealing with CalARP) or you are 
here from industry, (which means you may have to deal with multiple regulations). 

Historically, The Federal regulations of RMP and PSM came first, and the California versions 
came later. These regulations are more similar than they are different, but there are 
nuances which are important. With that being said, there have been modifications made to 
the Federal RMP regulation of which CalARP is derivative. Those modifications will be going 
into effect soon. It’s possible, therefore, that CalARP will be getting an overhaul in near 
future as well. But I can’t speak to that definitively.

With all of that as preface, if you are from industry and have questions about the Federal 
RMP regulation or OSHA’s PSM regulations, I’d be happy to chat with you after the 
presentation, because this class is about CalARP. 
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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

Who is subject to CalARP?

Stationary Source and Process are important terms to know. So let’s define them.

CalARP §2735.4. Applicability.
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CalARP Guide 2020 page 19

CalARP §2735.3. Definitions (xx) “Stationary source” 

“Stationary source means any buildings, structures, equipment, installations, or substance 
emitting stationary activities which belong to the same industrial group, which are located 
on one or more contiguous properties, which are under the control of the same person (or 
persons under common control), and from which an accidental release may occur….”
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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 CalARP regulation.



CalARP §2735.3. Definition (mm) Process

CalARP Guide 2020 page 20
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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



CalARP Guide 2020 page 21

Stationary Source



CalARP Guide 2020 page 24

Stationary Source
Program Level



CalARP §2770.5. List of Substances Table 3
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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.

CalARP program 3
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CalARP Guide 2020 page 24

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

CalARP Program 2
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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

CalARP Program 3
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Stationary Source
Program Level



Thank you Uriah for doing a great job of going over applicability and program level. Now to 
the foundation has been laid for how a facility is subject to calarp, let’s dive into some of 
the requirements for Calarp. The main requirement is that a risk management plan (RMP) 
needs to be submitted to the CUPA and/or EPA.

Section 2: Dominick
● RMP Submissions, Registration, Updates, Corrections
● Program Elements Hazard Assessment - Offsite 

Consequence Analysis
● Program Elements
● Training
● Standard Operating Procedures
● Management of Change / Pre-Startup Safety Review
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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

EPA RMP’s need to be submitted to the CUPA, we do not have access to the CDX website to 
obtain submissions. This could be a deficiency if RMP is submitted to EPA, but not the 
CUPA.
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This is an example of a printout from the Federal EPA’s Central Data Exchange (cdx.gov)

Most CUPAs will accept this RMP submit printout from the CDX. There are several CUPA’s 
who have their own local requirements for RMP Submissions.

18



This is an example of the registration that we give out in Stanislaus County for a facility that 
is not subject to EPA RMP. We will accept different forms of registration as long as it has all 
the required information from § 2740.1.
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Please keep your local regulator updated with these changes, especially changes in 
emergency contact,  increases in inventory or new regulated substance. 
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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)



Hazard 
Assessment 

& Offsite 
Consequence 

Analysis

CalARP §2745.4 (OCA), Article 4 (Hazard Assessment)

First being lets look at HA and OCA because it’s one of the main elements in a RMP

This is what I call the Circle of Death.

The big idea behind the Hazard Assessment is to model various release scenarios to analyze 
the potential impact of the surrounding environmental and people.
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RMP Comp ALOHA

RMP Comp

Generally used for the Worst-Case Scenarios

Areal Locations of Hazardous Atmospheres (ALOHA)

More programmable scenarios

22



26th Annual California CUPA Training Conference
Feb 2024

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)

Section 2745.4 RMP Offsite Consequence Analysis Component.
(a) The owner or operator shall submit the following information in the RMP:
(1) Program 1 processes: One worst-case release scenario for each Program 1 process; and,
(2) Program 2 and 3 processes and Program 4 stationary sources: One worst-case release 
scenario to represent all regulated toxic substances held above the threshold quantity and 
one worst-case release scenario to represent all regulated flammable substances held 
above the threshold quantity. Alternate case scenario also required for each regulated toxic 
substance held above the threshold quantity and one ACS to rep all regulated flammable 
substances held above the threshold quantity

Regardless of the program level, all covered processes must perform a Hazard Assessment. 

With that in mind, Hazard Assessments and Offsite Consequences Analyses are extremely 
detailed and we could easily spend an hour just on this section. Now as riveting as that 
content would be, we are not going to do that mainly because, while OCA’s may be 
detailed, much of that detail is predetermined. Meaning, the parameters and calculations 
are given, and you simply plug in the numbers.
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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. 

CalARP §2735.3(bbbb)

A WCS is a hypothetical analysis of a worst-case accidental release and its effects on life, 
property, and the environment.

One reason the OCA is important is that it is used to determine the appropriate program 
level of a process based on the impact to public receptors. Namely, a facility cannot qualify 
as a program 1 if the WCRS impacts public receptors.

To simplify the analysis and ensure a common basis for comparisons, the EPA has defined 
the worst-case release scenario as the release of the largest quantity of a regulated 
substance from a single vessel or process line failure that results in the greatest distance to 
an endpoint. 

Now the term endpoint is important, and in broad terms, it is the distance that a toxic 
vapor cloud will travel (in any direction) before dissipating to the point where serious injury 
from short-term exposures will no longer occur. 

For Ammonia, the endpoint is 200 ppm (0.14 mg/L)
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Coming back to my Circle of Death, the red circle represents the endpoint of 200 ppm for 
this Worst-case scenario for an ammonia refrigeration process.
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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

Let’s talk about the OCA parameters

There are a number of factors which go into performing and documenting an OCA. It is 
important to note that many of the parameters used are pre-determined and therefore do 
not change regardless of the process being analyzed. As such, my goal in this section is to 
give you a broad overview and emphasize the big ideas along the way.

Endpoints

Toxic chemicals listed in Table 1 or Table 3 are in Appendix A

● Table 1: Federal RMP list of chemicals

● Table 3: CalARP list of chemicals

Flammable chemicals listed in Table 2 vary according to the scenario studied.

● Explosion

● Radiant heat/exposure time

● LFL

Basically, when doing an OCA for a particular regulated chemical, you simply look up the 
endpoint value in the table and plug it in to the equation.

Wind Speed

• Wind Speed = 1.5 m/s

• Atmospheric Stability Class = F

• May use other values if local meteorological data is available
26



Temperature

• Highest daily maximum

• RMP OCA Guidance allows using 25ºC (77ºF) and 50% RH

• May use other values if local meteorological data is available

Height

• Ground Level (0 feet)

Surface Roughness

• Rural: no buildings in the immediate area; terrain is generally flat and unobstructed

• Urban: many obstacles in the immediate area; obstacles include buildings or trees

WC Release Scenario – Toxic Gases

• Assumes the entire quantity is released over 10 min.

There are other predetermined factors for toxic liquids along with flammables which you 
can look up for yourself.
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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

Now that we have looked at the WCR and ACR requirements, How many WCR and ACR 
scenarios for ammonia in 1 process held at 5k pounds? 1 WCR 1 ACR

27



26th Annual California CUPA Training Conference
Feb 2024

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

Population impacts are important because the let the facility know who is around their 
facility. We have our regulated facilities make is list of nearby public and environmental 
receptors that can be called in the event of an emergency.

Plotting the distance to toxic endpoint on marplot can give the estimated population

Can be used to determine risk of a facility for potentially upgrading a facilities program 
level. CalARP §2735.4(e)(3)
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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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Program Elements
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

Now we get into the real meat of a CalARP program. Now that you have determined what 
program level you are, registered with the CUPA and/or EPA and performed you OCA, we 
can get into the prevention program elements for each program level. 

Looking at this really handy visual, we can easily see the RMP components for each 
program level, you can see that as program level goes up, that there are increasing 
requirements.  

If you look at P1 vs P2/P3, what is the main missing requirement? A- Missing prevention 
program elements.
How are you placed in program level 1? A- The WCR distance to toxic endpoint has no 
public receptor and no 5-year accident that led to offsite consequence of Death, Injury, and 
response for exposure. 

What is the main difference between P2 and P3? A- More prevention program elements.
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This next visual lays out the prevention program elements side by side. You can see that the 
first 7 are fairly similar with P3 having 5 more unique programs. If you compare Article 5 
(P2 elements) and Article 6 (P3 elements) you will see that even through some elements 
like Safety Information P2 and Process Safety Information P3, that they are actually very 
similar. 

What I will show next is that the 5 “unique” elements are actually addressed within P2, but 
in a different way. 

Section 2760.6 Management of Change.

(a) 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.

(b) The procedures shall assure that the following considerations are addressed prior to any 
change:

(1) The technical basis for the proposed change;

(2) Impact of change on safety and health;

(3) Modifications to and/or development of new operating and maintenance 
procedures;

(4) Necessary time period for the change; and,

(5) Authorization requirements for the proposed change.

(c) Employees involved in operating a process and maintenance and contract employees 
whose job tasks will be affected by a change in the process shall be informed of, and 
trained in, the change prior to start-up of the process or affected part of the process.
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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



(d) If a change covered by this section results in a change in the process safety information 
required by Section 2760.1, such information shall be updated accordingly.

(e) If a change covered by this section results in a change in the operating procedures or 
practices required by Section 2760.3, and/or results in a change in the written procedures 
to maintain the ongoing integrity of process equipment required by Section 2760.5, such 
procedures or practices shall be updated prior to start-up of the process.



Think of many of the prevention program elements as being interconnected together. Let’s 
take this management of change example, suppose you are going to change out a 
compressor not like for like. You will use the MOC as a tool to makes sure all the necessary 
program elements are updated, revised, trained on etc. It is just a checklist. 

However, some of these requirements are in program 2, but listed throughout different 
elements. You can see that on the slide here. MOC’s are so useful that many of my program 
2 facilities choose to have an internal MOC program to make sure that changes are tracked. 
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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



Here is another example but for a different program 3 element, PSSR. This is basically 
another tool to keep track of changes made to a process, this will probably be accompanied 
by an MOC.

Section 2760.7 Pre-Startup Safety Review.

(a) The owner or operator shall perform a pre-startup safety review for new stationary 
sources and for modified stationary sources when the modification is significant enough to 
require a change in the process safety information.

(b) The pre-startup safety review shall confirm, as a verification check, independent of the 
management of change process, that prior to the introduction of regulated substances to a 
process:

(1) Construction and equipment is in accordance with design specifications;

(2) Safety, operating, maintenance, and emergency procedures are in place and are 
adequate;

(3) For new stationary sources, a PHA has been performed and recommendations 
have been resolved or implemented before startup, and modified stationary 
sources meet the requirements contained in management of change, Section 
2760.6; and,

(4) Training of each employee involved in operating a process has been completed.
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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: Operating procedures must be 
updated when a change occurs - 
§2755.3(c)

� P2: Training is required for all 
employees - §2755.4



Section 2760.12 Contractors.

(a) Application. This section applies to contractors performing maintenance or repair, 
turnaround, major renovation, or specialty work on or adjacent to a covered process. It 
does not apply to contractors providing incidental services which do not influence process 
safety, such as janitorial work, food and drink services, laundry, delivery or other supply 
services.

(b) Owner or operator responsibilities.

(1) The owner or operator, when selecting a contractor, shall obtain and evaluate 
information regarding the contract owner or operator's safety performance and programs.

(2) The owner or operator shall inform the contract owner or operator of the known 
potential fire, explosion, or toxic release hazards related to the contractor's work and the 
process.

(3) The owner or operator shall explain to the contract owner or operator the 
applicable provisions of Article 7.

(4) The owner or operator shall develop and implement safe work practices 
consistent with Section 2760.3(d), to control the entrance, presence, and exit of the 
contract owner or operator and contract employees in covered process areas.

(5) The owner or operator shall periodically evaluate and document the evaluation 
of the performance of the contract owner or operator in fulfilling their obligations as 
specified in section (c).

(c) Contract owner or operator responsibilities.

(1) The contract owner or operator shall assure that each contract employee is 
trained in the work practices necessary to safely perform his or her job.
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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)



(2) The contract owner or operator shall assure that each contract employee is 
instructed in the known potential fire, explosion, or toxic release hazards related to his or 
her job and the process, and the applicable provisions of the emergency action plan.

(3) The contract owner or operator shall document that each contract employee has 
received and understood the training required by this section. The contract owner or 
operator shall prepare a record which contains the identity of the contract employee, the 
date of training, and the means used to verify that the employee understood the training.

(4) The contract owner or operator shall assure that each contract employee follows 
the safety rules of the stationary source including the safe work practices required by 
Section 2760.3(d).

(5) The contract owner or operator shall advise the owner or operator of any unique 
hazards presented by the contract owner or operator's work, or of any hazards found by 
the contract owner or operator's work.



Here we can see that how work permit doesn't have a comparable requirement in P2, but 
that doesn’t mean that a facility shouldn’t do it. 

I don’t have a slide on employee participation, but what P2 elements do you think address 
it? A- Hazard review, operating procedures, compliance audit, incident investigation.

Section 2760.10 Employee Participation.

(a) The owner or operator shall develop a written plan of action regarding the 
implementation of the employee participation required by this section.

(b) The owner or operator shall consult with employees and their representatives on the 
conduct and development of PHA and on the development of the other elements of 
process safety management in this chapter.

(c) The owner or operator shall provide employees and their representatives with access to 
PHAs and to all other information required to be developed under this chapter.
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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.
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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

“Every 3 years, in 3 Categories: Process, Procedures, and Response”
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Standard 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?

38



26th Annual California CUPA Training Conference
Feb 2024

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.

The basic idea of Management of Change and Pre-Startup Safety Review is that in 
the event a facility decides to modify an existing chemical process, that change 
needs to monitored and documented 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.

The most basic test to determine if an MOC/PSSR is required is to ask the 
question, “Will the PSI need to be updated?”

Examples:
1. New equipment
2. Decommissioning equipment
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Management of Change
Pre-Startup Safety Review

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

For ammonia, IIAR has published standard 5 which should be used as the baseline for 
PSSRs.

Not to be confused with starting up at the beginning of season.
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Management of Change

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

region?

§ 2745.11. Covered Process Modification.
(a) When an owner or operator intends to make a modification to a stationary 
source relating to a covered process and the modification may result in a significant 
increase in either: the amount of regulated substances handled at the stationary 
source as compared to the amount of regulated substances identified in the 
stationary source's RMP, or the risk of handling a regulated substance as compared 
to the amount of risk identified in the stationary source's RMP, then the owner or 
operator shall do all of the following:

(1) Where reasonably possible, notify the AA in writing of the owner or 
operator's intent to modify the stationary source at least five calendar days 
before implementing any modifications. As part of the notification process, 
the owner or operator shall consult with the AA when determining whether 
the RMP should be reviewed and revised. Where prenotification is not 
reasonably possible, the owner or operator shall provide written notice to the 
AA no later than 48 hours following the modification.

(2) Establish procedures to manage the proposed modification, which shall 
be substantially similar to the procedures specified in Sections 2760.6 and 
2760.7 , and notify the AA that the procedures have been established.

(b) The owner or operator of the stationary source shall revise the appropriate 
documents, as required pursuant to section (a), expeditiously, but not later than 60 
days from the date of the stationary source modification.
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§ 2745.11. Covered Process Modification.
� (a) When an owner or operator intends to make a modification to a stationary 

source relating to a covered process and the modification may result in a 
significant increase in either: 
◦ the amount of regulated substances handled at the stationary source as 

compared to the amount of regulated substances identified in the stationary 
source's RMP, 
◦ or the risk of handling a regulated substance as compared to the amount of 

risk identified in the stationary source's RMP

Management of Change

§ 2745.11. Covered Process Modification.
(a) When an owner or operator intends to make a modification to a stationary 
source relating to a covered process and the modification may result in a significant 
increase in either: the amount of regulated substances handled at the stationary 
source as compared to the amount of regulated substances identified in the 
stationary source's RMP, or the risk of handling a regulated substance as compared 
to the amount of risk identified in the stationary source's RMP, then the owner or 
operator shall do all of the following:
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Process Hazard Analysis

Methodologies
� What-If Checklists
� HAZOP



What-If Checklist Example



HAZOP Example



For a PHA study to be compliant, the personnel who participate must meet certain criteria.
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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.



Here is an example of how to document compliance with the team requirements.
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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)

PHAs should also consider past incident from ammonia facilities
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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

Inspection
� Daily, Monthly, Annual
Testing
� Detection Systems
� Compressor Safeties
� Vibration Analysis
Maintenance
� Changing / Draining Oil
� Painting

Mechanic Integrity is a fancy word for maintenance. In short, a facility must have a 
maintenance program in place to ensure all equipment associated with the chemical 
process is adequately maintained to avoid an accidental release. This is one of the 
elements which regulators often pay closest attention to.

RAGAGEP Documents like IIAR 6
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Process Safety Information

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



Here is an example of measuring the Max Intended Inventory by actually measuring the 
entire inventory.



The more common example is by performing a type of operating calculation.

As an aside for refrigeration facilities, calculating 80% of every vessel in the system is not a 
helpful way to calculate the inventory.



CalARP is a performance based regulation. The big idea is that the information should be 
available, accessible and usable.
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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 

Obtain U1A forms from the National Board or manufacturer should come with the 
equipment
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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

67



If calculations are not available, you need to require the facility to hire an engineer 
or qualified person to perform calculation.  
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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
� Diffusion Tanks
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Ammonia Detection
ANSI/IIAR 9 - 2020 §7.3.12.1 
� At least one ammonia detector shall be provided in the room or area 
� The detector shall activate an alarm that reports to a monitored location so that 

corrective action can be taken 
� Audible and visual alarms shall be provided inside the room. Additional audible and visual 

alarms shall be located outside of each entrance to the machinery room.” 
� Automatically de-energize determined equipment at a detected concentration no higher 

than 40,000 ppm (25% LFL).
� Automatically activate the machinery room ventilation fan at a level no higher than 150 

ppm
� In the event of a loss of power to the ammonia detection and alarm system, a power 

failure trouble signal shall be sent to a monitored location.

Process Safety Information
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Machinery Room (Low Level)
The machinery room includes one (1) low level ammonia 
sensor which will activate audible and visual alarms at 25 
PPM, inside and outside the machinery room, along with an 
alarm that reports to a monitored location so that corrective 
action can be taken.
Furthermore, the low level ammonia sensor will activate 
emergency ventilation at a level no higher than 150 PPM.
Machinery Room (High Level)
The high level ammonia sensor (15,000 PPM) will 
automatically de-energize primary equipment in the 
machinery.
Refrigerated Spaces
If ammonia is detected in a refrigerated space above 25 
PPM, an alarm will activate that reports to a monitored 
location so that corrective action can be taken. Additionally, 
liquid feed valves supplying ammonia will be automatically 
closed.

Process Safety Information
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Process Safety Information

Emergency Shutdown Switch
ANSI/IIAR 9 - 2020 §7.3.11.1 
“A clearly identified emergency shut-off switch 
with a tamper-resistant cover shall be located 
outside and adjacent to the designated 
principal machinery room door. The switch 
shall provide off-only control of refrigerant 
compressors, refrigerant pumps, and normally 
closed automatic refrigerant valves located in 
the machinery room. The function of the 
switch shall be clearly marked by signage near 
the controls.”
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Process Safety Information

Diffusion / Adsorption Tanks
The California Mechanical Code (CMC), 
which is based on the Uniform Mechanical 
code, has required Diffusion Tanks since the 
mid 90’s. This requirement however, was 
removed in the 2016 CMC.

Refer to Resource Compliance blog for more 
information (https://goo.gl/D83JNQ)
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Questions?

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

Dominick Salazar
Stanislaus County
Email: dsalazar@envres.org 
Phone: 209-525-6730


