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Beyond Texas City

While the panel made no findings about companies other than
BP, the Panel is under no illusion that the deficiencies in process
safety culture, management, or corporate oversight identified in
the Panel’s report are limited to BP. (p. 273)

The remainder of this report presents findings from the national
study of USW-represented U.S. refineries. These findings answer
the first question, above, about the extent to which the highly haz-
ardous conditions exist at the nation’s refineries and, thereby,
threaten to contribute to future disasters similar to BP Texas City.
This study further examines the extent to which the refining industry
promptly acted to ensure that these conditions no longer existed
elsewhere.

The participatory action research team that carried out this study
was made up largely of members and leaders of the USW, primarily
from the refining industry. Staff from the Tony Mazzocchi Center
for Health, Safety and Environmental Education (TMC) and New
Perspectives Consulting Group, Inc. led the team. The Tony Maz-
zocchi Center is a partnership between the USW and the Labor In-
stitute.
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local union presidents and recording secretaries at each of the 71

USW-represented refineries. The survey packet included a cover

letter, a survey factsheet, an instruction sheet, and a mail-back oll

refinery survey (one survey per site). Instructions asked the USW

local union leadership to engage persons from the local union who
were knowledgeable about refinery health and safety in completing
the survey.

Researchers conducted follow-up by mail, email, and telephone to
achieve a response rate of 72% (51 of 71 refinery sites). The re-
sponding local unions were from refineries in 19 U.S. states and
one territory. (See Figure 1.)

Figure 1. U.S. States/Territories and Number of Refinery
Sites Responding to Survey

State SI\II ,?e's State Sl\ilt(Jés State Sl\il':)és
AL 1 KS 1 OK 1
CA 8 Ky 2 PA 1
CoO 1 LA 5 X 10
DE 1 MN 1 uT 4
H 1 MT 4 VI 1

L 1 ND 1 WA 2
IN 1 OH 4

Twenty-two (22) refining companies operated the refineries at these
sites. (See Figure 2.)
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Figure 5. Reports of Incidents or Near Misses
at Refineries Related to the Four Highly
Hazardous Conditions

For All 4
Conditions
For 3 0of 4 10%
Conditions
10%

For None of
4 Conditions
39%

For 2 of 4
Conditions
14%

7

For 1 of 4
Conditions
27%

B For one or more conditions 61% 51 responses, 2% missing

Incident or near miss figures related to the four highly hazardous
conditions may be higher than reported here because a range of
18-31% of respondents reported don’t know.

Examination of only those sites where highly hazardous conditions
existed, with separate analyses for each of the four conditions,
shows that between approximately one-third and one-half of re-
spondents reported incidents or near misses involving those condi-
tions as follows:

48% - incidents or near misses involving atmospheric vents on
process units (16 of 33)

43% - involving management of instrumentation and alarm sys-
tems (21 of 49)

30% - involving trailers and other unprotected buildings near
process units (12 of 40)

41% - involving non-essential personnel in hazardous areas dur-
ing start-up or shutdown (14 of 34)

Descriptions of Incidents and Near Misses

The 31 sites reporting incidents or near misses involving one or
more of the highly hazardous conditions provided descriptions of
those events. Examples of the range of incident or near miss de-
scriptions follow. Each description is from a different refinery.

e [The] reformate level in [the] tower was at high levels during
start-up. Operations management intentionally raised levels,
which did not allow operations personnel to know where the
levels were. This caused a release of reformate into other ar
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e eas of [the] refinery. Non-essential personnel were in areas
exposed to hazards....

e Multiple units upset several PSVs [Process Safety Valves] that
go to [the] atmosphere [and they] lifted. [About] 40 people
[were] at [the] refinery at [the] start of [the] event [and] 82,000
pounds of hydrocarbon [were] released to [the] atmosphere.

e Acid leak involved approximately 10+ people, most of whom
were non-essential personnel. No injuries [occurred] but the
potential for [a] disaster or a catastrophic event was there.

The description that follows illustrates a problem with atmospheric
vents on process units:

e Isom [isomerization] flame radiant heat near coker... hydro
cracker flame allowed liquid to flame tip. That caused fire at
base.

Respondents reported examples of failed management of instru-
mentation and alarm systems, such as:

e A seal pot level indicator failure causing [a] liquefied petroleum
gas [LPG] release and fire.... It was later discovered that the
seal pot ... was empty and [the] mechanical seal was leaking
LPG - causing the fire.... Instruments were giving false read-
ings [that were] nearly overlooked.

e Instruments were accurate but management wanted to ignore
alarms. Union operators and front line supervisors refused to
proceed and [insisted that we] find [the] problem.

e [We] always have near misses with instrumentation. [We] had
a boiler failure with hydrogen sulfide release to [the] atmos-
phere with [a] contractor working in [@] process unit next to
[the] release. [There were] no injuries. [The] contractors
[were] instructed to evacuate to their safe area and work [was]
stopped!

Respondents reported examples of near misses and actual inci-
dents during start-ups and shutdowns that involved trailers and un-
protected buildings and non-essential personnel in vulnerable ar-
eas:

e [There was an] explosion and fire in [a] process unit. [If]
caused damage to a trailer roughly 30 feet to 40 feet away.
[There were] no injuries. There have been issues with instru-
mentation that has failed or been inhibited.

e Trailers for t[urn]afround are] set-up before units are shutdown
and cleared of hydrocarbons. Non-essential personnel [are]
allowed all over the unit while the unit is being shut down and
started-up.
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e [Our site] allowed non-essential personnel (approximately 200
contractors) in hazardous areas during shutdown and start-up.
[The following units and hazardous materials were involved:]
FCC [fluidized catalytic cracking unit], alky propane, butane,
acid, caustic, gas oils, ammonia and hydrogen sulfide.

One of the incidents reported was strikingly similar to the Texas
City disaster, including the involvement of a blow-down drum. The
respondent reported:

e [During the] cat[alytic] cracker start-up we had their blow-down
tower over-run. [It] caused a vapor cloud, [but there was] no
ignition source.

Company Actions

The survey solicited answers from all respondents about company
actions to ensure that instrumentation and alarms functioned prop-
erly following the March 2005 BP Texas City catastrophe. In addi-
tion, for those sites where respondents indicated the presence of
the remaining three highly hazardous conditions, the survey solic-
ited responses regarding company actions to address these condi-
tions. As highlighted below, “actions” ranged from audits to actual
changes in conditions. Respondents reported the companies at
their sites acted to:

32% - replace atmospheric vents on process units with safer
venting systems.®

52% - ensure that instrumentation and alarms function properly.®

88% - move trailers or other unprotected buildings outside of po-
tentially hazardous areas.?

46% - ensure that all non-essential personnel are at a safe dis-
tance during a process start-up or shutdown.?

As highlighted below, these actions were reportedly of varied effec-
tiveness in correcting the problems at hand.

Effectiveness of Company Actions: The respondents who re-
ported that their companies took action to address the highly haz-
ardous conditions were then asked to rate their perceptions regard-
ing the effectiveness of these actions.

To present a more complete picture of company action and inaction
concerning the four highly hazardous conditions, researchers com-
bined data from two different groups of questions. These included
the data regarding company actions to address the highly hazard

& Analysis includes only those sites where respondents reported the presence of
the highly hazardous condition.
b Analysis includes all sites.
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ous conditions (yes, no, don’'t know), and the data on the level of
effectiveness of those actions (very effective action, somewhat ef-
fective action, somewhat ineffective action, very ineffective action).
The combined categories include no action, don’t know,* and all of
the effectiveness ratings about the actions. Accordingly, all re-
sponses in this subsection include only those sites at which the re-
spondents reported the presence of the four targeted highly haz-
ardous conditions.

Assuming that the four highly hazardous conditions require very ef-
fective action, the dark shading is used in the charts below, and
throughout this report, to indicate data in the categories of no action
and less than very effective action. In summary, 59-79% of re-
spondents indicated that either no action or less than very effective
action was taken related to each of the conditions, with an addi-
tional 5-24% of respondents falling in the don’t know or missing
categories. (See Figures 6-9.)

Figure 6. Replacing Atmospheric Vents: Action
and Effectiveness
Very

Effect] Somewhat

ective ;

Missing/ 2% Effective

Don't Know L 18%

0,
18% Somewhat
/ Ineffective
3%
‘

\I

Very
Ineffective
No Action 0%
58%

- =

. No, or less than very effective action 79%

33 responses - limited to sites reporting atmoshpheric vents

& Charts on these questions combine don’t know with missing responses.
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Figure 7. Managing Instrumentation and
Alarms: Action and Effectiveness

Very

Missing/ Effective
Don't Know 12%
24% Somewhat
Effective
/ 24%

Somewhat
Ineffective
6%

Very
Ineffective
0%

No Action
35%

B No, or less than very effective action 65%
51 responses

Figure 8. Removing Trailers and Other
Unprotected Buildings: Action and
Effectiveness

No Action M||ssmg/
13% Don't Know
.\ 5%
Very Very
Ineffective Effective
&% \A 8%

Somewhat .
Ineffective

5%
Somewhat
Effective
33%

. No, or less than very effective action 59%
40 responses - limited to sites reporting trailers/unprotected bldgs.
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Figure 9. Keeping Non-essential Personnel Out
of Hazardous Areas: Action and Effectiveness
Very
o Effective
Missing/ 230
Don't Know
14% Somewhat
Effective
/ 17%
Somewhat
No Action Ineffective
46% F— = 0%
Very
Ineffective
0%
[l No, or less than very effective action 63%
35 responses - limited to sites reporting non-essential personnel in hazard. areas

Descriptions of Company Actions: Respondents from the 31
sites with atmospheric vents on process units reported three pri-
mary types of actions by the companies at their sites to replace

those vents with safer ones, as follows:

e Acted to make changes

o [There] has been a concerted effort to tie all pump vents di-
rectly into flare system. [In addition] as situations arise and
exchangers come out of service and vents are discovered,

they are being plugged off.

e Reviewed audits or risk assessments:

o Company has contacted engineering firms to study refinery

needs....

o Currently [they are] conduct[ing] risk assessment of the
crude unit to evaluate if it is possible to put it to a close[d]

system.

o There was an audit to identify all hydrocarbons releasing to

the atmosphere.

e Changes underway or in process

o Capital projects to revise piping to [one] flare, [and] two
more to be completed in 2006 ... they [the company] are
working to migrate. [The union leaders] do not know

thetime frame for resolutions....

23
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o Have started updating the flare system and tying atmos-
pheric vents to the flare system.

o [The company has] ... removed ... [and] blinded off [a
number of these vents].

Overwhelmingly, in the area of management of instrumentation and
alarms for start-ups and shutdowns, respondents described routine
actions that did not indicate new actions or policies. In a number of
cases respondents wrote that, “actions are not based on March 23,
2005” and then proceeded to describe routine company practices.
However, some respondents reported actions that were intended to
address instrumentation after the Texas City disaster. These ac-
tions included:

® |Increased preventive maintenance work on instrumentation,
improved response on work orders, and improved program to
input test and repair instrumentation.

e Developed critical safety device policy and it is now under re-
view. Developing area electrical classification drawings for
each process area, and [are] generating loop drawings for
process instrumentation....

A notable number of respondents reported that the company at
their site had taken some actions to move trailers or other unpro-
tected buildings outside potentially hazardous areas or had devel-
oped or revised policies or procedures regarding trailer siting, for
example:

Company moved trailers several months later, after making a new
parking lot that would hold the trailers.

e They moved all of them (trailers) to a central location out of
blast zones.

e Developing written policy to ensure trailers are greater than [a
certain number of] feet from process units.

There were frequent reports of no action at all, the presence of
other unprotected buildings, not completing trailer removal, and the
introduction and use of blast/explosion resistant trailers, for exam-
ple:

e [While] all trailers have been moved away from process units,
blast zones still have unprotected buildings, [or] offices inside
process units [which are in the] blast zones.

® Relocated most contractors to a safer location, [but] did not
move some of the trailers and storage buildings used by em-
ployees.
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e The company has purchased “blast resistant” trailers with no
windows.

e Developed plans for installing “blast resistant modules” for
operator shelters and turn-around trailers.

Finally, regarding company action addressing non-essential per-
sonnel in vulnerable areas, respondents reported that many em-
ployers reviewed, revised, or developed policies limiting access of
non-essential personnel in hazardous areas, for example:

e [Have a] procedure in place to minimize non-essential per-
sonnel and also better communication and planning to alert
employees to start-up and shutdown times and schedules.

e Company’s using improved communication during start-up
and shutdown including posters and taping off an area.

Training Received: The survey asked respondents about the per-
centage of the work force the company had trained about the four
highly hazardous conditions since the March 2005 BP explosion.
Only those sites where respondents reported the presence of the
highly hazardous condition are included in this analysis. Re-
searchers assumed that it would be at these sites that the training
would be most needed and relevant. For ease of reporting, re-
searchers created four categories: 1) 0% of the work force trained,
2) 1 to 50% of the work force trained, 3) 51 to 100% of the work
force trained, and 4) don’t know.

A range of 30 to 42% of sites reported no training of the work force
depending on the highly hazardous condition. Almost as many
sites reported don’t know, with a range of 21 to 42%. Where com-
panies did conduct training on these conditions, 12 to 16% of sites
trained half or less of the work force and 3 to 26% of sites trained
more than half. The area of least training was atmospheric vents
on process units (15% of sites conducted any training).

In open-ended replies respondents described the training ap-
proaches and target audiences on which companies focused re-
garding preventing catastrophic events involving the four highly
hazardous conditions. Training approaches included computer
based training and testing, emails, tailgate and safety meetings,
and meetings prior to start-ups and shutdowns. Few described
classroom-based health and safety training. In addition respondent
comments suggested that managers had received more training
than hourly workers. The following comments illustrate:

e The company has used computer based-training and
testing to educate operators about instrumentation that is
critical to [the] operation.
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® Emails have been sent and procedures discussed before unit
shutdown.

e QOperator to operator training.

e [There was a] discussion between first line supervisor[s] ...
and operations personnel. [They] referenced [the] Health
Safety and Environment training manual, [but there] were no
handouts, just [an] oral presentation for [the] location of tem-
porary buildings.

e [A] small percent of operations folks have been involved in
safety meetings that contained the above topics. Formal
training since 3/23/05 [the date of the BP catastrophe] has
not happened.

e The management group was trained about vent problems
and trailer siting.

Need for Additional Training: Again, only those sites where re-
spondents reported the presence of the highly hazardous condition
are included in this analysis. Researchers assumed that it would
be at these sites that the training would be most needed and rele-
vant. More than half of the respondents reported that workers at
their sites needed additional training about each of the four highly
hazardous conditions targeted in this survey. The reports of sites
needing training on highly hazardous conditions included:

81% - on atmospheric vents on process units

57% - on instrumentation and alarms systems

62% - on trailers or other unprotected buildings

88% - on non-essential personnel in hazardous areas

Emergency Prevention, Preparedness and Response

Respondents were asked how well prepared their worksites were to
respond safely to a serious hazardous materials incident or emer-
gency. Less than one-third (30%) reported that their sites were
very prepared. In other words, 70% of respondents said their
worksite was less than very prepared. Assuming that the hazard-
ous conditions at refineries require the work force to be very pre-
pared to respond to incidents, the dark shading on the charts below
indicates data in the categories of less than very prepared. (See
Figure 10.)
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Figure 10. Overall Worksite Preparedness to
Respond to a Hazardous Materials Incident or

Emergency
Very
Unprepared
Somewhat 2% Very
Unprepared Prepared
10% 30%

Somewhat
Prepared
58%

[l Less than very prepared 70% 48 Responses, 6% missing

Actions to Improve Emergency Preparedness and Response:
Those surveyed were asked if the company had taken action since
the BP Texas City disaster to improve emergency preparedness
and response. Respondents reported company actions to improve
emergency preparedness and response as follows:

46% - had taken action
38% - had not taken action
16% - don’t know

For the 23 sites where company action was reported, respondents
described: 1) upgrading equipment that could support an emer-
gency response including fire trucks and alarms, 2) improving
emergency response training for the fire brigade and, in some
cases, for other employees, and 3) holding drills. The 23 sites also
rated the effectiveness of their company’s actions to improve emer-
gency preparedness and response as follows:

41% - action taken was very effective
55% - action taken was somewhat effective
5% - don’t know

To present a more complete picture of company action as well as
inaction concerning the improvements of emergency preparedness
and response, researchers, again, combined data from two differ-
ent groups of questions. These included the data on whether the
company acted to improve emergency preparedness (yes, no, don't
know) and the data on the level of effectiveness of company ac-
tions (very effective action, somewhat effective action, somewhat
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ineffective action, very ineffective action). The combined catego-
ries include no action and don’t know, and all of the effectiveness
ratings about the actions. (See Figure 11.)

Figure 11. Company Acted to Improve
Emergency Preparedness & Response

Very
Don't Know Effective
18% 18%
Somewhat
Effective
24%
No Action Somewhat
0 Action
39% -~ and Ve_ry
Ineffective
0%
No, or less than very effective o o
action 63% 49 responses, 4% missing

Emergency Response Training Recipients: The survey asked
respondents about which groups of workers had received emer-
gency response training in the last 12 months. Respondents re-
ported the following:

96% - emergency response team, hazmat team, or fire brigade at
the site had received training

77% - general plant population at the site had received training

Confidence in Training: The survey sought to learn how confident
respondents were that the work force had received the training it
needed to respond safely to a serious hazardous materials incident
or emergency. While one-quarter said they were very confident,
three-quarters stated that they were less than very confident
(somewhat confident, somewhat and very unconfident). (See Fig-
ure 12.)

28






Beyon

d Texas City

6% - company initiative ONLY

30% - NO INITIATIVE by either union or company
Process Safety Management

Respondents rated 16 systems related to process start-ups and

shutdowns. (See Figure 13.)

Figure 13. Process Safety Systems Rated for Start-Ups and Shut-

downs
1. Design and Engineering 2. Monitoring and Measure-
ment Systems
3. Work Organization and 4. Alarm and Notification Sys-
Staffing Levels tems
5. Managing the Change of 6. Process Hazard Analyses
Systems (PHAS)
7. Inspection and Testing 8. Operating Manuals and Pro-
cedures
9. Relief and Check Valve Sys- 10. Training
tems
11. Systems for Containing 12. Emergency Preparedness
Hazardous Materials and Response
13. Emergency Shutdown and 14. Communication Systems
Isolation Systems within the Plant
15. Fire and Chemical Suppres- 16. Communication Systems for

sion Systems Outside the Plant

For only one of the 16 process safety systems examined — emer-
gency preparedness and response — did more than one-third
(34%) of respondents rate the system as very effective. Even for
this system, 64% of respondents rated it as less than very effective
for start-ups and shutdowns. For 10 of the 16 systems, more than
three-quarters of respondents rated them less than very effective.
For example, for training, 90% rated this system as less than very
effective. (See figure 14 below).

Other systems for which more than three-quarters of respondents
rated the system as less than very effective for start-ups and shut-
downs included:
88% - Work organization and staffing
86% - Design and engineering of systems
81% - Managing the change of systems (MOC)
78% - Emergency shutdown and isolation systems
- Alarm and notification systems
- Process hazard analysis (PHA)
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76% - Communication systems within the plant
- Monitoring and measurement systems
- Systems for containing hazardous materials
(See figures 15 to 23 below.)

Figure 14. Effectiveness of

Training

for Start-ups and Shut-downs
Don't
Know Very

Very

0% Effective

Ineffective
BESAERN \( 10%

Somewhat
Somewhat \ Effective
Ineffective —— 36%
38%

B Less than Very Effective 90% 50 responses, 2% missing

Figure 15. Effectiveness of
Work Organization and Staffing Levels
for Start-ups and Shut-downs

Don't
Very Know Very
Ineffective 0% Effective
12% 12%
Somewhat \ Somewhat
Ineffective - Effective
43% 33%

. Less than Very Effective 88% 51 responses, 0% missing
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Figure 16. Effectiveness of
Design and Engineering
for Start-ups and Shut-downs

Very Don't
Ineffective Know
4% 2% Very
Effective
12%

Somewhat
Ineffective
12%

Somewhat
P Effective
70%

B Less than Very Effective 86% 51 responses, 0% missing

Figure 17. Effectiveness of
Managing the Change of Systems
for Start-ups and Shut-downs

Don't
Very_ Know
Ineffective 0% Very
13% \

Effective
19%

. Less than Very Effective 81% 49 responses, 4% missing

Somewhat
Ineffective —

31% Somewhat

Effective
37%
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Figure 18. Effectiveness of

Emergency Shutdown and Isolation Systems

for Start-ups and Shut-downs

Don't

Very

Ineffective Know
- 0%

4% Very
Somewhat Effective
Ineffective 22%

12%

Somewhat
Effective —
62%

B Less than Very Effective 78% 51 responses, 0%

Figure 19. Effectiveness of
Alarm and Notification Systems
for Start-ups and Shut-downs

Very Don't
Ineffective [ Know
8% 0% Very
Somewhat Effective

Ineffective
12%

22%

Somewhat
T Effective
58%

B Less than Very Effective 78%

51 responses, 0% missing
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Figure 20. Effectiveness of
Process Hazard Analyses (PHASs)
for Start-ups and Shut-downs

Don't
very Know
Ineffective 89 Very
ey
0
Somewhat ~
Ineffective
18% ™
Somewhat
—— Effective

58%

B Less than Very Effective 78% 51 responses, 0% missing

Figure 21. Effectiveness of
Communication Systems within the Plant
for Start-ups and Shut-downs

Very Don't
Ineffective Know
14% \ 0% Very
Effective
Somewhat 24%
Ineffective —
14%

Somewhat
—— Effective
48%
[ Less than Very Effective 76% 50 reaponses, 2% missing
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Figure 22. Effectiveness of
Monitoring, and Measurement Systems
for Start-ups and Shut-downs

Very Don't
Ineffective~,  KNOW
6% _\ Very
Somewhat Effective
Ineffective — (@ 24%
8%

Somewhat
Effective
62%

[l Less than Very Effective 76% 49 responses, 4% missing

Figure 23. Effectiveness of
Systems for Containing Hazardous Materials
for Start-ups and Shut-downs

Don't
Very Know
Ineffective 8% Very
8% Effective
— 16%
Somewhat
Ineffective —_
8%
Somewhat
T Effective
60%
B Less than Very Effective 76% 51 responses, 0%
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Overall Management of Process Safety Systems

In addition to asking respondents about specific process safety sys-
tems for start-ups and shutdowns, the survey asked respondents to
rate the overall management of process safety systems at the re-
finery. Thirteen percent rated it is as very effective. Nearly 9 of 10
(87%) rated the overall management of process safety systems at
their refineries as less than very effective. (See Figure 24.)

Figure 24. Overall Effectiveness of
Management of Process Safety Systems

Very Don't
Ineffective Know

Effective

Somewhat 13%

Ineffective
17%

Somewhat
—— Effective
66%

B Less than Very Effective 87% 48 responses, 6% missing

36





















































































































































http://www.csb.gov/news_releases/docs/API-OSHA_Recommendation.pdf
http://www.csb.gov/news_releases/docs/API-OSHA_Recommendation.pdf
http://www.safetyreviewpanel.com/
http://www.hse.gov.uk/comah/sragtech/caseflixboroug74.htm
http://www.hse.gov.uk/comah/sragtech/caseseveso76.htm
http://www.hse.gov.uk/comah/sragtech/caseuncarbide84.htm
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