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Suggested Safety Performance Metrics

Below are comments supporting the adoption of specific safety performance metrics.
Some of these metrics were discussed at the June 27 workshop. Some are currently used
by utilities and industries as /eading or lagging indicators of safety performance. In the
context of process safety, The Center for Chemical Process Safety defines Lagging
Metrics as a retrospective set of metrics that are based on incidents that meet the
threshold of severity that should be reported as part of the industry-wide process safety
metric. Leading Metrics are a forward looking set of metrics which indicate the
performance of the key work processes, operating discipline, or layers of protection that

.. 1
prevent incidents.

Five particular metrics are suggested below. Examples are included for how each metric
may be implemented.
1. Safety Culture Metric (Leading Metric)
a. Survey different classes and locations of workers using a standard set of
questions on a defined schedule

1. Example: Survey 1/3 of workers annually

1http: www.aiche.org/sites/default/files/docs/pages/CCPS ProcessSafety lLagging 2011 2-24.pdf
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b. Numerically score responses
1. Example: Adopt a numerical “Safety Culture Perception Index”. The
Contra Costa County Industrial Safety Ordinance requires industrial
facilities to assess safety culture. See Appendix A for sample survey
questions and a sample numerical safety culture index that Contra
Costa provides as guidelines for industrial facilities. Similar survey
questions may by tailored for the utility industry. The Navy and
other organizations use surveys to assess safety culture.’
c. Report on average numerical survey scores by worker class and location
d. Report on metric trends
2. Incident Metric (Lagging Metric)
a. Define incident types and criteria for classification as an incident. Include
contract workers and the public in this metric.
1. Examples:
1. Fatalities and injuries requiring in-patient hospitalization

2. Property damage exceeding $50,000

thtp://ccheaith.org hazmat/pdf/iso/section f.pdf

http://cchealth.org/hazmat/pdf/iso/attachment e.pdf

https://www.safetyclimatesurveys.org/mainpage.aspx

hitp://www.dupont.com/products-and-services/consulting-services-process-technologies/operation-risk-

management-consulting/uses-and-applications/safety-perception-survey.html
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3. Incidents resulting in significant public attention or media
coverage
b. Report annually on quantity of incidents by incident type.
c. Report on metric trends
3. Lost Work Day Metric (Lagging Metric)
a. Example: Number of injuries that result in Lost Work Days per 1000
employees
b. Report on metric trends
4. Past Due Actions (Backlog) Metric (Leading Metric)’
a. Define “Actions”
1. Example: Work Orders, including Maintenance, Repairs, Audits,
Inspections, Upgrades, and Corrective Actions, including Corrective
Actions identified from Root Cause Analyses
b. Define “Past Due”
1. Example: Company defined past due date for each Work Order
c. Define Staffing Levels
1. Example: Define quantity of workers by worker classification
d. Report annually on number of past due actions relative to number of actions

broken down by category and location.

3http: www.aiche.org/sites/default/files/docs/pages/CCPS ProcessSafety lLagging 2011 2-24.pdf
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e. Report annually on staffing levels by worker classification
f. Report on metric trends
1. Past Due Actions (Backlog) and Staffing Level metrics are reported
together as supplemental indicators of adequate staffing.
5. Root Cause Analysis Program Effectiveness (Lagging and Leading Metric)
a. Define Criteria for Events or Conditions that warrant a Root Cause
Analysis (“RCA Triggers”)*
1. RCA Trigger Examples:
1. Incidents as defined in the Incident Metric described earlier
2. “Near Misses” as defined by the company
a. Example: An undesired event that under slightly
different circumstances could have resulted in harm to
people, damage to property, equipment, or
environment.’
b. Example: Lockout/Tagout process failures. An
incident did not occur, but it could have.
3. Recurring work low priority orders that, when aggregated

together, are significant.

* CPUC General Order 167: See Appendix B

® http://www.aiche.org/sites/default/files/docs/pages/CCPS ProcessSafety Lagging 2011 2-24.pdf
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a. Example: Low priority leak repairs

b. Report annually on the number of RCA Triggers

c. Report annually on the number of RCA Triggers by root cause category.
Typically events and conditions that trigger a Root Cause Analysis, have
multiple root causes.

d. Report annually on the number of Root Cause Analyses completed

e. Report annually on the number of Root Cause Analysis Corrective Actions
completed compared to the number of Corrective Actions identified in the
Root Cause Analyses

f. Report on metric trends

1. Example: Number of RCA Triggers by root cause category

While some metrics may not be suitable for direct comparison between utilities,
trends in metrics at a particular company will provide information to the company
and regulators on the effectiveness and performance of company programs in

improving safety.
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Appendix A

Example Safety Culture Surveys

The Navy conducts Safety Climate Assessment Surveys:°

3 - BAMPLE SURVEYS
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6 . .
https://www.safetyclimatesurveys.org/mainpage.aspx
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Example Safety Culture Surveys

Contra Costa County provides Safety Culture Assessment Guidance for meeting the
requirements of the Contra Costa Industrial Safety Ordinance:’

i MY OPINIONS AND COMMENTS

Please review cach statement below and select the number from | to § that bost exprosses your
response to the statement. Plewse note that selecting mumber 3 in response 1o a question means either that
you de not know or tha you do not have an opinion.

Process Safety Reporting

Note: For each statement below, you should select “3™ under the response labeled 7" only if you do not
know or you do not have an opinion.
Disagree
Tend to Disagres
2

Tend to Agroe
Agroe

. This refinery provides adeqguate traloing on harard idengfication, control and reporting.... e

. Llave receved nw«mg on haard identification, control and m;mmreg I the fas o I
12 s ...... ; e i . El 13
3. lcan report haardous conditions without fear of Negative CONSEqUENCES ..o e, L 3 [ 8 [3]
4. ingenerd, weowkers don't bother to r&fmt rrinr pmwwmm@d incidents, accidents, ‘
OF PHRRL TTHSSES . oot ot ors s o st s ssnsssseases e 0 BLE,

S belevwe a odtere exists ot this refinery thit encourges vaising procass safery concerms... L 3 ] &)

b. Correotive sction i prompe *,« taken when urisale QYM%& mfﬁry conditions are i}mugm ‘
5 TTRRPVRZEE DI S BEBEIMEIEIN 1o oot s v sisss 6505 s kb 550 05505 B E1 Rt

7 b s st ame $had masrnie sakabr leime s

" http://cchealth.org/hazmat/pdf/iso/attachment e.pdf

The above reference link includes an example for a numerical “Employee Perception Index”

Example safety culture assessment questions were developed as part of the Baker Panel investigation of the 2005
Texas City refinery explosion
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10 o not hesitate to report actions oF conditions that ralse a wwms fyz'zzimy CONCETT,

ewer whers 4 coosorker i5 invobeed ... s i i e . . DTS L1 are

Please prowide any comments you have sbout Process Salery Reporting in the space below,

% [amsatisied with the process safety reporting systern at this refinery... ..o L B3] &3

Safety Values / Commitment to Process Safety

Noter For each statement below, you should select “3" under the response lobeled "7 only If you do oot

know or you do not hove an opinion.

Tend to Disagree

Terd to Agree
Agree
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ermpty Sgans ... . F—

1e.  Refinery mmagmm ;m:& a ?ngh ;}mnz;f o1 w%fz% fm”fmy x’izwmgh artions amd not gmt

BINRLY SKIEANS ...

13, Operational pressures do notlead 1o cutting corners where process safery is conderned...

b4, A this refinery, process safery W;zsmv@mmz is 2 lotgetenn commitrnent that s not
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Supervisory Involvement and Support i

Mote: For each statement below, you should select "3 under the response labeled ¥ only if wou do not
know or you do not have an opinion.
Disagroe
Terud to Disagree
7

Terud to Agree
Agree

21 Inmy work group, process safety concerns are secondary to achieving productiongoals .. [ 1 [ B (8
22 My supervisor sometimes aks me 1o OPRrate an unsafe Process .o i i EEEE
23. My supervisor will support me if | refuse to participate in unsafe Work'..... i Ll &
24, Mysupervisor encourages me to identify and report unsafe conditions ... o B E

25 My supervisor sabes sure that procedures relating o the following attivities are sale
before such activities are initisted:

o COUTBERINIE ¢ v vvs o o ks s 5 55 S 5 5 55 0 i 5 EIRLIE RS
Rl N TSRO UORURNER £1 B EIF L1 RLIg b1

Procedures and Equipment 1

Mote: For each statement below, you should select “3™ under the response labeled 7 only Iif you do not
know or you do not bove an opinion,

Disagroe
Tend to Disagree

Tend to Agrec
Agroo

2% lmerlodks, alarms, and other process safenerelted devices are regularby

S VOO £ 1§ 7iC § I &

L T OSSP L1 § £ E1 T} L
3. Disabled or failed process safety devices are restored to service 35 soon as possible ... (] =
3 Wrinen operating procedures are:

R T R T e SO SOTUROOOURRUURNIE £1 BE1L 1l e

B BBPE LD B0 SR .o eis oo e st s i S o 8 8 S S S 1l
31 Procedurss exist at this refinery that instruce operators to talie action as seon as

poasible if safery crimical imterlocks, alarms, or other prmws mfm riplaed devices Tl or

Becorme Unavalabie QUPIRE SPRTBEIN oo i s o s ssssese i onsnsn oo ik Lab L0 00} EEL
33 Maintersnce checklists and procedures are

s Easyto understand ... SO URDUIROIRUOORN 1.1 § & B
B BBEW B0 M0 e ovs cne i e cone oo ks e sss ot s s e 255 o it o s e et et s ot e ot e L) LE) [

10
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Worker Professionalism / Empowerment

Mote: For each statement below, you should sdect “3" under the response lobeled “7" only If you do not
know oryou do not hove an opindon.

36,
37

38

3%
40
41,
4%
43
44,

Disagree
Terud to Disagroe
Tend to Agree ?
i feel that | can influence the process safety policies implemented at this refinery ........... [ [ G B G
Workers at all levels of my refinery activaly participate in:
a. Hazard reviews and assessments ... ” GoEE
b. Incident and accident investigations @Gl EE
Whena process safety Bsue B involed, | can challenge dedsions made by the following
without fear of negative consequence:
a. My supervisor. F1l K1)
b. Refinery management , apEd
Workers sometimes work around process safety concerns rather than report them ....... 3l &
Creating urapproved shortcuts around process safety is not tolerated at my refinery...... @EeEE
| am informed when potentially dangerous processes are started .... ELEaE
| am responsible for identifying process safety concerns 2t oy Felinery..... o vnc o aEE
| feel free to refuse to partidpate in work activities that are unsafe @l EE

Operators are smpowersd to tke correctie action as soon as possible (induding

shutting downy when appropriate) # safery coitical interlocks, dlarms, or other wmm&

safety-related devices fail or becore unavallable during operation ...

Flease provide arvy comments you have about Warker Professionalism 7 Empowerment in the space below.

11
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Process Safety Training

Note: For each statement below, you should select 3" under the respornse labeled “7 only if you do not

know or your do not have an opinion.

45,

46,

47,

48,

49,

Disagree
Tend to Disagree
!
Tend to Agree
Agroe
Thve wraining thar | have receteed does not provide roewithoa clear unde mmcﬁm@z of the
process safery rsks at ray refinery.. o EE

Planoes b to access appropriate process safery resources i need them ...

The following receie she necessary provess sefety training to do their job safely:

T BB WIS oo oo con s et s nis s i e e i 5 5 5 B 55 S 555 S 2 5
B Eparierit el WIS .. ov it cosins e it s st 5t st s i S 5 S s 8 5 e 5 e i e 5

e I BRI SOT oo oo om0 b5 o £ B

d. Contracors., i b e bt i b b it ek

The provess safety training thar T have receed allows meto recogrize when 3 process
should be shur dowen i satery orivical inperlochs, alarms or other pwwmwm%m:y devices
fall o becormes unavalable during operation...

The process safery raining that workers receive at my mﬁrmry i5 ;u:ﬁmmm o pmwzm
processrelated incidents, acddents and near misses . N e i e s e

12
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Appendix B
CPUC General Order 167, Maintenance and Operation Standards
for Electric Generating Facilities
Maintenance Performance Standard 4.
(Covers Root Cause Analysis)®
MS 4 - Problem Resolution and Continuing Improvement
Performance Standard
The company values and fosters an environment of continuous improvement and timely
and effective problem resolution.
Assessment Guidelines
A. Self-Assessment
Self-Assessment activities are used to compare actual performance to management’s
expectations, and to identify and correct areas needing improvement. While self-
assessments, by definition, are driven from within, they may be used to measure internal
performance to external criteria, such as ISO, EPA or OSHA. Self-assessment is both a
discreet activity and a continuous process that includes such activities as:
Dedicated teams, with a specific chartered objective to assess certain program(s) or

element(s).

8\‘tp: fip.cpuc.ca.gov/ElectricGenerationPerf/Maintenance Standards Final Renumbered.doc

13
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Management monitoring of on-going performance through performance metrics or
problem resolution process monitoring.

Discreet event investigations

B. Problem Reporting, Root-Cause Analysis, and Corrective Actions

A systematic approach and process is used to identify and report problems, determine the
cause(s) and establish corrective actions to prevent recurrence. Attributes of successful
programs include:

Encouraging employees to report problems at low thresholds of significance.

Using a graded approach to significance, and performing more extensive root cause
determination to those problems having high significance, and trend and track those with
low significance.

Trending capability on information such as “cause code” or equipment or process
involved.

Tracking of corrective actions to closure.

14
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