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! Work Related Injuries: Injuries occurring in the course of work related activities.
2 Work Related Activities: those activities which management controls are, or should have been, in place. (Shell
Performance monitoring and reporting manual)
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5 Rainout
6 Motor Vehicle Crashes
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Threshold . Threshold
Release Material Hazard Classification 2.c.de/f Tg:&'::lsg;;::‘;t}y Quantity
Category (indoor® release)
T1-1 TIH Zone A Materials >5kg (11 Ib) >0.5kg (1.1 Ib)
T1-2 TIH Zone B Materials =25kg (55 Ib) >2.5kg (551b)
T1-3 TIH Zone C Materials =100 kg (220 Ib) =10 kg (22 Ib)
T1-4 TIH Zone D Materials >200 kg (440 Ib) =20 kg (44 Ib)
Flammable Gases
or
T1-5 t_;%u:tlj; with Normal Boeiling Point <35 °C (95 °F) and Flash Point <23 °C >500 kg (1100 Ib) >50 kg (110 Ib)
or
Other Packing Group | Materials (excluding acids/bases)
. Liquids with Normal Boiling Point =35 °C (95 °F) and Flash Point <23 °C | =1000 kg (2200 Ib) >100 kg (220 Ib)
(73 °F)
T1-6 or or or
Other Packing Group Il Materials (excluding acids/bases) =7 bbl =0.7 bbl
Liquids with Flash Point 223 °C (73 °F) and =60 °C (140 °F)
or
Liquids with Flash Point =60 °C (140 °F) released at a temperature at or
abowve Flash Point
or >2000 kg (4400 Ib) | =200 kg (440 Ib)
T1-7 Strong acids/bases (see definition 3.1.2) or or
or

=14 bbl >1.4 bbl
UNDG Class 2, Division 2.2 (non-flammable, non-toxic gases)
excluding air

or
Other Packing Group Il Materials

It is recognized that threshold quantities given in kg and Ib or in Ib and bbl are not exactly equivalent. Companies sheuld select one of the pair
and use it consistently for all recordkeeping activities.

In determining the Threshold Release Category for a material, one should first use the toxic (TIH Zone) or flammability (Flash Point and Boiling

Paint) or corrosiveness (Strong Acid or Base vs. Moderate Acid or Base) characteristics. Only when the hazard of the matenial is not expressed

by those simple characteristics (e.g. reacts violently with water) is the UNDGL Packing Group used.

@ Many materials exhibit more than one hazard. [22] Correct placement in Hazard Zone or Packing Group shall follow the rules of DOT 49 CFR
173.2a [22] or UN Recommendations on the Transportation of Dangerous Goods, Section 2. [18] See Annex F.

b Astructure composed of four complete (floor to ceiling) walls, floor, and roof,

¢ For solutions not listed on the UNDG, the anhydrous component shall determine the TIH zone or Packing Group classification. The threshold
quantity of the solution shall be back calculated based on the threshold quantity of the dry component weight.

9 For mixtures where the UNDG classification is unknown, the fraction of threshold quantity release for each component may be calculated. If
the sum of the fractions is equal to or greater than 100 %, the mixture exceeds the threshold quantity. Where there are clear and independent
toxic and flammable consequences associated with the mixture, the toxic and flammable hazards are calculated independently. See Annex
E, PSE Examples and Questions 49 through 53.

e A LOPC of Liquids with Flash Point =60 °C (140 °F) and <93 °C (200 °F) released at a temperature below Flash Point cannot be Tier 1 PSE
based upon quantity released no matter the volume.,

! ALOPC of a moderate acidibase cannot be Tier 1 PSE based upon guantity released no matter the volume.

UNDG Class 2, Division 2.2 (non-flammable, non-toxic gases)
Non-flammable, non-toxic gases (corresponding to the groups designated asphyxiant or oxidizing) excluding air.

Asphyxiant—Gases that are non-oxidizing, non-flammmable, and non-toxic that dilute or replace oxygen normally in
the atmosphere.

Oxidizing—Gases that may, generally by providing oxygen, cause or contribute to the combustion of other material
more than air does. These gases are pure gases or gas mixtures with an oxidizing power greater than 23.5 % as
determined by a method specified in ISO 10156:2010(E). [14]
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Annex F
(informative)

Listing of Chemicals Sorted by Threshold Quantity
(Based on UN Dangerous Goods Hazard Class or Grouping)

As part of its efforts to develop an industry lagging metric, the CCPS created a comprehensive list of chemicals with
associated release threshold quantities that has been adopted for this recommended practice. A copy of the list of
chemicals can be found on the CCPS web site.
CCPS web site:

Step 1: http://iwww.aiche.org/ccps/knowledgebase/measurement.aspx

Step 2: download the Process Safety Incident Evaluation Tool

Step 3: search "Chemical List and View Chemical Details

Additional information regarding the UN Dangerous Goods Classification System can be found at the following web
sites:

UNECE web site:
http:/imww.unece.org/trans/danger/publifadr/adr2007/07 ContentsE.html
fhe Dangerous Goods list complete with UN numbers in PDF format:
. http://imwww.unece.org/trans/danger/publifadr/adr2007/English/03-2%20E_tabA.pdf
Alphabetical cross reference in PDF format:
| http:/Mww.unece.org/trans/danger/publi/adr/adr2007/English/03-3%20E_alphablist.pdf
The following discussion, extracted from the CCPS [10] leading and lagging metrics document, provides the thought
process used to assign the Packing Groups, Hazard Zones, and threshold quantities for flammable and toxic

materials.

Flammable Materials:

UNDG Criteria
2.2.3.1.3 Hazard Grouping Based on Flammability
Packing Group Flash Point (Closed-Cup) Normal Boiling Point
I —_ <35 °C (95 °F)
I <23°C (73 °F) >35 °C (95 °F)

i 223 °C (73 °F) <60 °C (140 °F) >35 °C (95 °F)
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Toxic Vapors:

TIH Hazard Zones A, B, C, and D per U.S. DOT regulations. [21]

UNDG definitions do not include these definitions, but the following do align with definitions in the UN GHS

definitions.
Hazard Zone [ Inhalation Toxicity
A LCsg less than or equal to 200 ppm
B LCsq greater than 200 ppm and less than or equal to 1000 ppm
C LCsq greater than 1000 ppm and less than or equal to 3000 ppm
D | LCsg greater than 3000 ppm or less than or equal to 5000 ppm
Toxic Liquids:
. . Inhalation Toxicity by
Packing Group EBE I :;‘;’iﬂg DtrDrnal{:‘t;:cl)ty Dusts and Mists
50 9 50 g9 LCsq (mg/L)
| <5.0 ' <50 ' 0.2
T T 1
Il >5.0 and <50 >50 and <200 >0.2and 2.0
1]l >50 and <300 >200 and <1000 >2.0 and <4.0

The packing group and hazard zone assignments for liquids based on inhalation of vapors is defined in the following
table (also see Figure F.1):

Packing Group Vapor Concentration and Toxicity

| (Hazard Zone A) V 2500 LCsg and LCsg 200 mL/M?

| (Hazard Zone B) V 210 LCsq; LCsg 1000 mU/m?; and the criteria for Packing Group |, Hazard Zone A are not met

I V 2LCsp; LCsg <3000 m/m?3; and the criteria for Packing Group |, are not met

mn V 20.2 LCsp; LCsg <5000 ml/m3; and the criteria for Packing Groups | and Il, are not met

NOTE Vs the saturated vapor concentration in air of the material in mL/m3 at 20 °C and standard atmospheric pressure.

Additional Clarifications Regarding UN Dangerous Goods Lists and Exceptions

The CCPS Committee, working in conjunction with representatives of several chemical and petroleum trade
associations and process safety consortia, selected the UNDG criteria for differentiating chemicals into a few
threshold quantity categories since this approach:

— was comprehensive;
— aligned with the new Globally Harmonized System of Classification and Labeling of Chemicals (GHS); and

— resulted in excellent differentiation of hundreds of chemicals into a few groupings that aligned well with perceived
risk when toxicity, flammability, and volatility were considered.
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Figure F.1—Inhalation Toxicity: Packing Group and Hazard Zones

However, the UNDG list does contain a few materials that are either:
— not of general concern from a petrochemical process safety perspective (e.g. cotton);

— described as a generic category with the associated label “not otherwise specified” (NOS), which may require
further evaluation to assign to a specific chemical (e.g. “Amines, liquid, corrosive, NOS", or "Hydrocarbons, liquid,
NOS.").

Furthermore, there are many low hazard materials that are excluded (e.g. solid polyethylene pellets) and are not the
subject of this recommended practice. However, it may not be apparent to the user if those chemicals are intentionally
excluded or if covered under the generic categories described above.

Overall, the benefits of this expanded list of chemicals considered in the CCPS Lagging Metric due to the UNDG list
outweigh the negatives of potential initial complexity in training or interpretation of these definitions. However, it is
likely that initially there will need to be interpretations or exceptions for some specific chemicals listed in the UNDG
list. To maintain the consistency in reporting between companies or trade groups, it is recommended that
communication and collaboration between the trade groups continue with regard to any interpretations or exceptions
needed to facilitate consistent and efficient reporting of the process safety performance indicators. If trade groups
mutually agree to exclude specific chemicals from the metric, or apply other implementation guidelines, they are
encouraged to communicate their decision to CCPS. CCPS can collect and post those agreed exceptions on their
web site,
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1. International Association of Oil & Gas Producers (OGP) & International Petroleum

Industry Environmental Conservation Association (IPIECA), Performance Indicators.
2. Shell Performance monitoring and reporting manual (2007)

3. API RP 754, 2016




