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On behalf of GPCA and Responsible Care committee 
members, I am pleased to present the 2017 Annual 
Performance Metrics Report for the Responsible Care 
Committee of the Gulf Petrochemicals and Chemicals 
Association (GPCA).

It has been a busy and challenging year for most industries 
around the world and in particular, the chemical industry 
has been teeming with many different demands and market 
fluctuations. 

However, in a year that has seen some testing times our 
committee has remained focused on ensuring our continued 
progress on Responsible Care. The past year has also seen 
the committee completing a number of strategic corporate 
milestones and accomplishments and, moving into 2018, 
we are looking forward to our second successful edition of 
the RC Conference in May.

Throughout 2017 we came together to network, exchange 
ideas and more importantly, to continue our unifying 
commitment towards the safe management of chemicals 
and communicating their role in improving the quality 
of life and contributing to sustainable development. We 
remain committed to growing our presence not only in the 
GCC, but globally where we continue to see promising 
business relationships and potential partnerships and we 
are enthusiastic about the future as we look to extend our 
geographic reach.

FOREWORD FROM 
THE SECRETARY GENERAL

We commend the member companies for this great 
achievement and look forward to their continued successes 
and collaboration in Responsible Care. 70% of GPCA 
members have now already undergone the independent 
RC14001 third party certification process placing the region 
as a global leader.

I would also like to extend a special thanks to all the 
team members, companies and colleagues who have 
shown dedication and support in ensuring the continuous 
implementation of the Performance Metrics process. 

As in previous years, the data presented in this report 
is collected and analyzed via 21 individual performance 
metrics and I am proud to share our progress and the 
achievements of GPCA members and companies which 
continue to boast a healthy position in terms of Responsible 
Care.

I wish all of you continued success throughout 2018 and 
look forward to seeing you at the upcoming Responsible 
Care Conference in May.

Yours faithfully,

Dr. Abdulwahab Al Sadoun
Secretary General

“Tracking and reporting of RC 
Performance Metrics continues to be 
the cornerstone of our RC program. 
The collection, analysis and reporting 
of RC Performance Metrics assists 
GPCA and its member companies 
to showcase transparency in its 
Environment, Health and Safety ( 
EHS&S) performance and to identify 
improvement in key areas”
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We are very proud to present 2017 Annual Performance 
Metrics Report of GPCA members, which is packed with 
incredible knowledge-sharing and true insights into the 
successful implementation of Responsible Care amongst 
GPCA member companies.

Overall, our approach throughout 2017 has remained 
fairly resilient despite another challenging year in terms of 
markets,finance and economy. Our continued focus on 
Responsible Care remains clearly evident and underpins 
our desire for transparency and to learn from each other.

We extend our sincere gratitude to you all for this 
continued commitment to share your data in meaningful 
ways. This report highlights over 60 exceptional successes 
stories and lessons learnt.
  
However, despite the positive progress that Responsible 
Care has witnessed, it is critical that the industry prevails 
volatile economic and market climate in order to showcase 
our commitment towards Responsible Care and its impact 
on the sustainability of our industry. 
  
More importantly, the data and knowledge sharing that 
we continue to build will add immense value to all of 

MESSAGE FROM THE CHAIRMAN 
PERFORMANCE METRICS SUB-COMMITTEE

our stakeholders; our staff; our clients; our and even our 
competitors.

Our committee has witnessed an evolution as we grow 
and develop to surpass industry trends. Today, we have 
established a strong international presence through 
cultivating a strong brand that signifies GPCA’s activities 
and core strengths of which Responsible Care falls under. 
Our Charter communicates our commitment, and we are 
confident it will take us to our next level of growth.

Overall, I am glad to report that our  EHS&S performance 
indicators reflect a significant improvement over the past 
few years. Moving forward, we will continue to focus 
on our communication on all levels raising the quality of 
communication so that we can all strive towards a  EHS&S 
culture and a safer work environment for everyone.

Best regards,

Jassim Darwish
Chairman
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We are now into our eighth year of tracking and reporting 
performance. It remains true to say that if we are not 
measuring, then we are not managing and improving, 
and each year we seek to build upon our core base of 
measures, to present the data in ways that encourages 
further improvement. It can be seen from many of the 
trends presented in this year’s report, and the wide ranging 
success stories and lessons learned, that we continue to 
learn and improve, hence our theme this year of promoting 
continuous improvement.

The Performance Metrics Sub-Committee would like to 
acknowledge again the significant continued support and 
participation from all of our member organizations.

Participation and accuracy of data are paramount in being 
able to produce a meaningful report that we can all learn 
from and we thank everyone for submitting their data on 
a timely basis and continuing to use the industry standard 
definitions. The online platform that we launched last year 
has also been successful in removing repetitive effort and 
improving effciency.

This year we have added a new feature. Instances where 
something has gone wrong are clearly less easy to share 
than a success, and we applaud the support of our 
members in being transparent regarding the different 
aspects of their performance. This year our members have 
shared over 60 successes and lessons learned giving us a 

RC Performance Metrics -  
Methodology and approach

rich pool of information and a challenge in selecting the best 
to share in this report! In order not to miss out on the full 
range of learnings however, we are delighted to say that all 
of these lessons learned can be viewed online at 
www.gpcacommittees.com/lessonslearned.

We have also continued our journey to publish information 
by member’s name and at company level, underpinning our 
desire for transparency and to learn from each other. We 
extend our sincere gratitude to you all for this continued 
commitment to share your valuable data in meaningful 
ways.

As in previous years, the data presented in this report 
is collected and analyzed via 21 individual performance 
metrics under the following five headings:

1. Occupational health and safety

2. Process safety

3. Emissions and discharges

4. Resource utilization

5. Distribution and products
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Key Indicators: 2017 Reporting year:
Number of reporting companies:

We are also delighted to confirm that data reporting continues to run at over 95% completion; the slight reduction 
in 2017 (on data submission by GPCA from 42 to 41 and data inputs from 882 to 861) is due to 2 of our member companies 
merging and therefore submitting a collective set of information.

Number of individual data sets provided for analysis

Data submission by GPCA members 

2013

39 39

42 42
41

2014 2015 2016 2017

Data input

2013

822 822

882 882

2014 2015 2016 2017

861
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2017 can be characterized as a year of steady performance 
by GPCA member organizations. Many of the KPI trends 
are holding firm year on year and trending positively when 
viewed over a 5 year period. This reflects the growing 
maturity of our regional industry and a phase of incremental 
improvement rather than dramatic change. Year on year 
production increased by 11%, so it can be considered 
a success in itself to be maintaining Responsible Care 
performance as production demands and complexities 
increase.

The review of the success stories and lessons learned 
demonstrates the huge dedication of our member 
companies to continually improve  EHS&S performance 
and embrace the Responsible Care philosophy. To stand 
still in any industry is likely to leave you lagging behind 
the competition, and the huge variety of initiatives that we 
have seen shows that our members are embracing new 
technology, focusing on process safety, sustainability and 
waste management, and working on human factors in 
order to continually improve. Many of these have delivered 
significant tangible benefits and some selected examples 
are presented in more detail in this report.

In occupational health and safety, although our fatality 
rate significantly reduced as compared to 2016, it was still 
higher than in previous years. Our collective TRIR remains 
significantly below that of the ACC and IFA and we believe 
this reflects the continued investment in safety in the region, 
however, we have seen a slight rise in the rate for 2017, 
especially amongst our contractor community. This reminds 
us that we can never relax on the journey of keeping our 
people safe and healthy at work and it was pleasing to see 
that a good proportion of our success stories focused on 

Executive summary
the different campaigns and approaches to keeping health 
and safety awareness high, including both employees and 
contractors.

Process safety incidents showed a further year on 
year improvement, again reflecting the continued focus 
on process as well as personal safety and a desire to 
understand and manage the pre-cursor events that could 
lead to a major incident.

Emissions and discharge performance has held steady 
when compared year on year and in virtually all cases the 
five year trend is positive. Reducing our environmental 
footprint remains a key focus for our members and it is 
great to see the number of initiatives that our organizations 
are taking on in this area.

Resource utilization performance is showing a slight 
increase in energy consumption and water usage in 
2017 and we continue to see investment in process and 
technology solutions to reduce energy and water usage.

There is also a good story to tell in Distribution of our 
Products, with the number of incidents significantly down 
in 2017. We can see the positive effect of Gulf SQAS 
contributing to this – the number of assessments has 
grown steadily in recent years. A three-fold increase in 
the submission of improvement plans would appear to be 
having a direct positive effect in terms of ownership and 
distribution performance.

Each of these five areas are explored in more detail in the 
following pages.
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Why is this important?
Occupational safety performance is intended to show 
how well our H&S programs are working by measuring 
recordable injuries as a factor of the overall number of hours 
worked across all reporting companies. This is the ultimate 
test of our performance – it shows how well we are doing in 
sending our people home safely and free from injury every 
day.

Accident statistics are the primary indicator of health and 
safety performance in high-hazard industries, and ours is no 
different. The five-year rolling frequencies presented in this 
section are a direct indication of how well we are keeping 
our people safe and free from injury and illness. 

Occupational health and safety
Although the industry group has shown an improvement in 
the fatality rate in 2017, it is with deep sadness we have to 
report that there were 6 fatalities last year – 2 from within 
our member companies and 4 from within our contractor 
partners. Investigations into each of these tragic incidents 
continue and therefore we are unable to share details at this 
stage; however, we will ensure lessons learned are shared 
with all member companies at the appropriate time, a vital 
mechanism to raise our awareness and knowledge, and 
hopefully allow us to prevent similar incidents in the future.

The chart below shows the impact that these events have 
had on our rolling fatality rate, which stands at 0.0039 per 
million man-hours worked:

GPCA fatality rate

2013 2014 2015 2016 2017

0

0.0140

0.0114

0.0039

0.00190.0019

0.0021

0.0120

0.0100

0.0080

0.0060

0.0040

0.0020

Researchers in the field of industrial safety often talk about maintaining a continuous "sense of vulnerability" in other words 
not becoming complacent to our environment, the hazards around us and this should be a stark reminder to us all that the 
safety journey never ends and even with the most sophisticated management programmes and processes, the attention to 
grass-roots site safety issues must never falter.  A number of our member companies including Sadaf and United have shared 
initiatives that they are taking to improve the quality and frequency of management walkthroughs with this focus in mind.

The graph below shows our rolling performance in total recordable incidents (per 200,000 Man-hours worked). Whilst we 
have seen a slight rise in the rate from 2015-17, the rate is still below the benchmark industry figure provided by the American 
Chemistry Council. This year we have also included figures from the International Fertilizer Association (IFA) and the GPCA 
performance also compares favourably with these statistics.
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The graph above shows the data for employees and contractors combined, acknowledging the key role our contractors play 
whilst working under the  EHS&S provisions provided by the respective member companies. For the first time we have also 
separated this information out in the graph below.

We can see that the TRIR for employees is falling to a five-year low, but our contractors rate has risen in 2017, reminding 
us of the need to continually support our contractors on their  EHS&S journey. Many of our members already have targeted 
contractor  EHS&S programs. Yansab for example have developed a new approach to contractor training and development 
that includes individual follow up coaching in the field and it is these types of initiatives that will make a difference in continuing 
to improve our TRIR.

Historical TRIR trend - Employees and contractors combined

2013 2014 2015 2016 2017

0.26 0.28 0.24 0.24
0.11 0.17

0.52

1.61
1.31

2.27

1.26
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0.85

0.17

20122011

GPCAACCIFA

GPCA employees and contractors - TRIR trend

2013 2014 2015 2016 2017

0.35
0.40

0.29

0.41

0.07 0.09
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0.15 0.15

0.15

0.24

0.07

0.180.17

20122011

GPCA CONTRACTORSGPCA EMPLOYEES 
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The graph below shows the complete TRIR performance for our member companies. It is pleasing to note that 11 companies 
were able to report a TRIR of 0 in 2017.

The key to successful health and safety management is eliminating or minimizing employee exposure to risk. Since our 
industry is recognized as being inherently high risk by virtue of the products we manufacture and the production processes, 
complete elimination of occupational health and safety hazards is rarely possible. We are however pleased to report, 
that through targeted health and safety management systems, new technologies and increasing front-line management 
engagement, we are seeing some true success stories in our member companies which are clearly 'making the difference' to 
our health and safety performance as an association. We are happy to report three interesting and valuable initiatives from our 
members in the areas of leadership engagement, contractor safety and deployment of new technologies:

UNITED, a SABIC affiliate has always recognized that the level of knowledge and awareness of front line employees is one of 
the major challenges in successful health and safety management. 

UNITED has therefore embarked on a management-led engagement program to enhance frontline knowledge and 
competency. The major difference between this programme, and other such initiatives, is that the content is intended to 
seamlessly blend leadership engagement, occupational, and process safety topics as shown in the 'walkabout' structure 
below:

The lifesaving rules (LSR) component is based on SABIC’s ten rules which have been developed based on industry practices, 
past learning from incidents and internal benchmarking within SABIC affiliates. The system focuses on critical high-risk tasks 
such as confined space entry, lifting, breaking of containment and working with energized sources.

On the other hand, the process safety component is based on the proper functioning of safety critical systems and equipment 
such as tanks and vessels, piping system and safety relief valves. 

Employees TRIR reported - 2017

0.09

0.06 0.08

0 00 00 0 00 0 0 0

0.060.04

0.37

0.27

0.14 0.14 0.14 0.14
0.11

SABIC   Sipchem  Farabi  CHEMANOL  NAPET  GPIC  TASNEE  EQUATE  Borouge  Orpic    PIC     QAFCO    QAPCO    S-Chem   Petro      NAMA  APC  ADNOC  Sahara   OMIFCO  QAFAC   MPC   Sadara
Rabigh Fertlizer

Total 34 walkthroughs
 from Q1-3/2017

Weekly walkthroughs

Active 
Engagement 

Process
Safety

Behavior 
(LSR)
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Each walkthrough topic is supported by a detailed checklist, 
focusing on the specific risk areas for each equipment 
type and is conducted by a joint team comprising senior 
managers and department managers, along with the area 
process engineer and  EHS&S specialists.

Critically, the walkthrough is an opportunity for active 
engagement. In order for this to happen, UNITED is focusing 
on leadership coaching to deliver successful interventions, 

• Incident direct causes 

• Incident reporting time 

• SHEMS violations

as well as listening to employee concerns and interaction 
techniques with frontline employees.

A total of 68 walkthrough and engagement sessions 
were conducted in 2017 and UNITED has reported a 5% 
improvement in incident reporting time and an 8% reduction 
in personnel error (as analyzed by incident causation), and a 
6% decrease in SHEMS violations:

Safe work practices

2016 2017

0

10

15

5

20

2017

2017

2016

2016

Later than
24 Hrs
19%

Later than
24 Hrs
14%

Within
24 Hrs
81%

Equipment failure

Personal error

Other

63% 67%

22% 24%

15% 9%

Within
24 Hrs
86%

Achieving and maintaining adequate levels of contractor  EHS&S knowledge and engagement continous to be a significant 
challenge in our sector, and many members have acknowledged the need for improvement in this area. Issues such as 
decreasing cost bases, language, lack of contractor company training programs and differences in  EHS&S systems between 
companies have all contributed to this issue and frequent analysis is being done to determine what may be the ‘right’ action to 
address many of these issues.

Yansab, another SABIC affiliate has done just that. By analyzing the  EHS&S knowledge and skills requirements for each 
contractor individual by survey and personal coaching, action plans have been developed for all items to close all the identified 
competency gaps.
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YANSAB success story

‘The Old’
Like many companies, the process in Yansab was to attend 
a video-based  EHS&S awareness presentation with no real 
means to verify whether key knowledge had been captured, 
either after the induction or on an ongoing basis in the 
workplace.
Yansab had found that the absence of such a program was 
contributing to the following significant safety issues within 
the contractor community:

• 80% neither knew about risk assessment nor discussed 
risk with their supervisors

• 20% thought it was acceptable to use scaffolding 
without a tag ‘if it looks safe’

• 30% did not know which types of activity required a 
Permit to Work

• Many contractors have communication issues even in 
their native language which affects their ability to work 
safely

• Positive contractor safety performance was not 
rewarded because there was no mechanism to 
recognize it

Further, Yansab has developed a robust approach to 
ensuring that this process is followed, by more closely 
linking the contractor induction program and security pass 
issue to the competency analysis system.

‘The way forward’
Personal coaching sessions have now been developed 
and conducted for all contractor personnel, supported by 
focused material to ensure coverage of all relevant  EHS&S 
topics.

Coaching is followed by a written or verbal exam. Based 
on the results, extra coaching and supplementary training 
programs have been conducted for contractors not 
meeting the requirements. This process is repeated until 
the individual passes, or until it is clear that the required 
competency standard cannot be met. 

Further, the  EHS&S training video has not been removed 
altogether, rather revised and enhanced with many  EHS&S 
items recommended by a committee. The video is also 
followed by a written exam. The results of this exam are 
being used to analyze areas where failure rates are high, 
which may indicate a skills gap and where training material 
must be enhanced.

It is of particular note that Yansab has also taken the 
decision to link security ID issue to successful completion of 
the induction and coaching process. This process ensures 
that the enhanced induction procedure is followed and 
that competence is successfully demonstrated prior to 
commencement of site work.

SABTANK success story

The above stories show that our members are embarking 
on significant ‘people’ programs to enhance  EHS&S 
competence in the workplace, however the world we live in 
is constantly evolving and our members are also embracing 
new technologies as a means to manage, and in some 
cases eliminate risk! We were particularly excited to read 
about SABTANK’s recent application of technology in what 
would otherwise be a high-risk operation and one which we 
have seen many past incidents in our industry.

SABTANK (SABIC Terminal Services Company) is a SABIC 
and Vopak International BV Joint Venture service provider 
for all SABIC affiliates and non-SABIC companies at both 
Al-Jubail and Yanbu Industrial ports.

Currently, SABTANK operates and maintains more than 
170 tanks containing various petrochemicals. Conducting 
periodic inspections and maintaining tank integrity is a 
significant EHS&S challenge, especially when it comes to 
internal inspection.

Inspecting tanks while in service is a new technology, which 
is the result of the collaboration between SABIC Asset 
Technology Centre experts and SABTANK. The selected on-
stream inspection robotic technique was vigorously vetted 
by SABTANK and the application was adjusted to fit the 
purpose of its inspection scope. This advanced inspection 
technique was first applied in March 2017 by SABTANK, the 
first company to apply such technology in the petrochemical 
industry in the Kingdom. 

The robotic technique uses a set of UT probes and an HD 
camera, which is submerged in the tank while in service, by 
raising the robot to the top of the tank with a crane and then 
lowering it through a manway. The robot is controlled away 
from the tank through umbilical cord. Robotic inspection 
techniques in general are approved by the API575 code 
to be used for internal inspection to waive Risk Based 
Inspection (RBI) requirements.

SABTANK has performed Advanced Robotics inspection on 
five of its tanks so far. Comparing it with the conventional 
inspection techniques, this new technology has offered many 
benefits, such as:

• Prevention of discharges to the environment and 
conservation of natural resources by avoiding 105 MT of 
wastewater generation during the cleaning process;

• Risks associated with confined space entry/work are 
eliminated;

• Conventional inspection methods require keeping tanks 
open to atmosphere to vent residual gases. This is 
avoided; and 

• Downtime reduction of 80%. 

Additionally, there are other environmental benefits such 
as reducing potential for spills during discharge, reduction 
of emissions to the atmosphere, which may arise while 
transferring the chemicals to another tanks.

We congratulate SABTANK on this achievement and wish 
them every success in the remainder of the program.
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What happened?
On 15th September 2017, after the loading operation of 
heavies and spent catalyst mix was completed from the 
Hexene unit into an ISO container for waste disposal, 
the loading hose was physically disconnected while 
the vapor liner remained connected. The area operator 
noticed a minor leak from the ISO container ball valve; 
while attempting to disconnect the fitting (due to polymer 
build-up) the valve could not be fully closed resulting in 
release of materials within the dike. The area operator and 
maintenance technician were exposed, resulting in a first aid 
incident.

Why it happened?
• The SOP for the activity did not cover the steps on 

draining, leak test and additional PPE requirements such 
as chemical suits;

• The spool design did not have the bleeder inbuilt as a 
test point capability;

• Polymer was accumulated in the ISO container since the 
nature of the process generates polymers;

• The general instruction is not mandating the permit 
requirements for first line break on such activities where 
maintenance is involved.

ISO Container leak of heavies and spent catalyst 
– Lack of hazard recognition

What can we do?
• Revise the operation SOP to cover the requirements 

for draining, leak test and additional PPE, and train the 
operators on these new requirements.

• Re-design the spool by adding a ¾’’ bleeder with a ball 
valve to be used as test point. 

• Revise first line break general instruction to have clarity 
on permit requirements while performing first line break, 
especially when loading/unloading ISO containers.

• Conduct site wide survey on all loading/unloading 
ISO containers SOP’s to address the first line break 
requirements

Key learning
• Create a culture that challenges unsafe practices and 

design failures

• Always address abnormal conditions and clarify 
understanding of procedures before starting work
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What happened?
On 31st July 2017, while a contractor worker was attempting 
to remove the end flange on the 98% Sulfuric Acid pipeline 
is within the isolated boundaries, a splash occurred resulting 
in 1st degree burns on his right arm and 2nd degree burns on 
the left arm.

Why it happened?
• Permit Issuer did not recognize the line opening as a 

hazardous line break. Assumption was that the line was 
clean & clear from previous removal of Pressure Safety 
Valve.

• Valve leaked-by accumulating acid within the isolated 
boundaries.

• Permit Issuer did not conduct joint onsite inspection per 
Safe Work Permit requirement.

• Safety shower was not immediately used after exposure 
to the chemical.

What can we do?
• Improve hazard identification during the site inspection 

prior to issuance of Work Permit among permit receiver, 
supervisor and contractors.

What happened?
On May 3rd, 2017 at fire water line project excavation 
of more than 1.5 m deep and 1.3 m wide, three of the 
contractor crew were performing the installation of the 
plywood and supporting metal tube for shoring, when a 
partial collapse occurred. 

The plywood hit one of the workers. Immediately the worker 
was pulled out and given first aid then sent to the clinic for 
further examination. 

Why it happened?
• Non-compliance to excavation procedure, where the 

contractor didn’t follow the company procedure.

• Inadequate understanding of the procedure for the 
installation of the shoring system.

Non-compliance with work instruction - 
Restricted work case (RWC) incident

Trench collapse – 
Lack of hazard communication

• Conduct refresher training for all operations personnel 
on Work Permit, Personal Protective Equipment (PPE), 
line opening and safety shower use.

• Re-train operations personnel on ‘clean and clear’ policy 
for line opening.

Key learning
• Ensure all organizations understand if a system under 

isolation is opened, but then closed (i.e. blind installed 
where equipment has been removed): Any subsequent 
break is a line opening first break and all precautions 
need to be taken.

• Issuing of Work Permit is a great opportunity to 
emphasize the importance of wearing correct PPE and 
use of safety showers.

What can we do?
• Contractor and subcontractors shall be informed about 

maintaining a safe working environment.

• Contractor asked to submit a revised method statement 
and revised JSA for excavation activity.

Key learning
• Ensure contractors understand the job and associated 

risks prior executing the job.

• Safety procedure must be effectively communicated & 
delivered to all parties executing the work.
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Why is this important?
According to the Energy Institute, process safety is a blend 
of engineering and management techniques focused 
on preventing catastrophic accidents and near misses; 
particularly structural collapses, explosions, fires and toxic 
releases associated with loss of containment of energy or 
dangerous substances such as chemicals and petroleum 
products. In the case of GPCA, this means collecting and 
analyzing the number of loss of primary containment events. 
In other words, the metric is directly related to the safety of 
personnel should a release occur, as well as those having 
an impact on the environment. Historical events have shown 
us that the most serious process safety events can have 
significant impact in terms of loss of life and asset damage. 
For many, this makes them far more significant in terms 
of impact than ‘occupational safety’ events which tend to 
impact less people as a result of a single event.

Process safety
As with the previous reporting year, GPCA has aligned its 
reporting of process safety incidents with the requirements 
of the ICCA Globally Harmonized Approach to Process 
Safety Reporting. The graph below shows only Tier I (the 
most significant) process safety events which have been 
observed in the period 2013-2017. There were 30 Tier I 
process safety incidents reported in 2017, maintaining the 
improvement seen in 2016 and a 40% drop against 2014-
15 levels:
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Since the inception of Performance Metrics Reporting, 
2017 witnessed our lowest number of tier 1 process safety 
incidents. We hope this trend continues. We are also 
pleased to note that many of our member companies have 
committed to the voluntary reporting of Tier II incidents. As 
a part of our reporting commitment to ICCA, our members 
shall be asked to submit both Tier I and II process safety 
events for 2018 performance which will demonstrate further 
transparency and opportunities for lessons learned. In many 
cases, our members are seeing significant reduction in the 
numbers and severity of process safety events, and this 
downward trend will have an inevitable reduction on the 
number of Tier I events.  

Tier 1 process safety  incidents
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Always use 2 barriers for hydrocarbon and chemical drains & vents

Do not leave an open drain or vent unattended

Perform MOC and install backflow protection when connecting utilities to 
process

Follow Standard Operating Procedures and sign off after each step 

Walk the line – verify and validate any line-up change

Do not make a change without proper MOC

Take interim mitigating measures in case of failure of  EHS&S critical elements, 
if decide to continue operating 

Verify for completeness of tightness after maintenance work 

Process safety initiatives remain a key focus area for our 
member organizations. A number of companies including 
Safco, Sadaf, Sharq and United have shared the details of 
programs that they have run, and some have developed 
process safety walkthrough checklists to supplement 
those that have previously focused on occupational health 
and safety only. Sadaf have also developed their own 
Process Safety Barrier Rules (PSBRs) in a similar format to 
Life Saving Rules (LSRs) that many of our members have 
adopted. A copy of their PSBRs is shown below:
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Process safety initiatives are clearly driving benefits within our member companies, and regardless of the initiative, the subject 
matter, or content, they are all designed to achieve the same basic objectives:

• Promoting active engagement and visible leadership;

• Improving process safety culture among employees;

• Enhancing process safety competency to international standards;

• Promoting effective risk assessment;

• Creating transparent monitoring and reporting systems at all levels;

• Stakeholder outreach;

• Enhancing knowledge sharing and learning opportunities; 

• Identifying potential risks at earlier stages in projects.

Process safety initiatives

Initiative 2

Process safety 
competency

Initiative 6

Process safety 
dashboard

Initiative 1

Leadership and 
engagement

Initiative 5

Leadership focus on 
mega projects

Initiative 3

Process safety
monitoring and reporting

Initiative 4

Process safety 
awareness /  Flyers and 

quizzes
Process safety 

initiatives
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What happened?
After turn-around activities and during the normal verification by the operations team, a lead operator found one PSV 
associated with a Steam Generation Drum set point not matching the process design set point.

Why it happened?
The root cause of this incident is the deviation and failure to comply with the established PSV procedure, where one PSV was 
found in operational mode with a different set point than set in the process design.

What can we do?
Two recommendations were generated to solve this issue.
• 100% verification for the test certificates comparing with Datasheet for all Turnaround PSVs.

• 100% site verification to be conducted for all plant’s PSVs related to (Utility, PDH and PP).

Key learning
1. The deviations must be recorded and normalized as soon as possible.

2. Carry out frequent reviews for critical process design procedures.

Deviation from process design 
same set point for both PSVs
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Why is this important?
Protection of the natural environment is not just the right 
thing to do; it is an absolute expectation of our stakeholders, 
and increasingly in our region. Legislation is becoming more 
influential in order to make environmental performance part 
of a company’s “license to operate” requirements. Since the 
inception of the RC program, GPCA has been collecting 
and reporting on key aspects of environmental performance. 
In practice, only once we understand the size of our 
environmental footprint, will we truly appreciate how we can 
reduce it.

Our industry’s environmental performance is summarized in 
this section of the report, under the following headings:
• Waste – hazardous and non-hazardous

• Waste water discharges to the environment

• Chemical Oxygen demand

• NOx and SOx emissions

• Greenhouse gas emissions; and

• CO2 intensity

The graphs and trends shown in this section have been 
developed with reference to production of the reporting 
members for each specific year in order to give readers an 
ideas of emission levels relative to production.

Waste Generation
Volumes of hazardous and non-hazardous waste generated 
by member companies have marginally increased in 2017 
– for Hazardous Waste from 0.0027 to 0.0032 per ton and 
for Non-Hazardous Waste from 0.0009 to 0.0010 per ton. 
If viewed over a five year period then both Hazardous and 
Non-Hazardous Waste are trending marginally down.

Emissions and discharges

2013 2014 2015 2016 2017

0.00320.0035

0.0027
0.0031

0.0033

Hazardous waste per ton of production

2013 2014 2015 2016 2017

0.0010

0.0013

0.0009

0.0013

0.0011

Non Hazardous waste per ton of production
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Reported production figures are up 11% from the previous 
reporting year, and so it is pleasing to see that there is 
not a significant increase in waste per ton, especially 
in a region with limited capacity for the collection and 
disposal of special waste and few opportunities for cross-
boundary transfer of waste. Outside of steady state 
production, events such as major turnarounds, construction 
and commissioning projects and facility changes / 
decommissioning would also typically create a spike in 
waste generated. 

In this environment, a focus on Waste Management 
Systems is paramount and initiatives to reduce waste are 
key. Several of our members have reported on successful 
waste reduction projects and we are delighted to share a 
story from S-Chem in the following pages on the recycling 
of Oily Waste from its 1-Hexene unit that has both reduced 
waste and generated benefits in other areas.

In 2017, GPCA Industrial Waste Task Force collected the 
IW data of GPCA member companies for performance 
year 2016. The data analysis and trends are under review 
currently and shall be shared as an individual report.

Wastewater generation
The volume of waste water discharged across member 
companies climbed slightly in 2017, at an average of 
2.837 m3 per ton of production, but continues to show a 
decreasing five year trend. Many members are embarking 
on efficiency projects to either decrease the amount of 
waste water as a result of their production processes, or 
to seek efficiencies in the way water is treated in order to 
reduce energy consumption and emissions in the treatment 
processes. 

The five-year average waste water discharge normalized 
to tonnage of production for each year is illustrated in the 
graph below:

Water discharged per ton of production

2013 2014 2015 2016 2017

2.837

2.663

4.966

5.376
5.863
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Chemical Oxygen demand
Chemical oxygen demand is a measure of the amount of 
oxygen required for the chemical oxidation of compounds 
in water. This is therefore an important metric in determining 
the efficiency of the waste water treatment process.

Average COD (ton/year) for GPCA Member Companies is 
showing an increasing trend as the average value has risen 
from 110 to 170 tons/year from 2016 to 2017. This increase 
is mainly due to the addition of new production units.

NOx and SOx emissions
Nitrogen oxides (NOx) and sulphur oxides (SOx) are 
the most significant pollutants emitted by industrial 
manufacturing processes and are regarded as core 
environmental indicators from a Responsible Care 
perspective, as well as legislative requirement in many 
jurisdictions.

The following data shows our performance as an industry 
in terms of atmospheric emissions. The values for Nitrogen 
oxides show a 40% reduction year on year, whereas SOx 
shows a slight increase after a large downward spike of 
35% in 2016 (which was mainly due to data revalidation for 
the last four years). 

The regional average for SOx and NOx over the five-year 
period per ton of production is given below: 

2013 2014 2015 2016 2017

170

111

110
79

76

Average COD (Tons/Year)

2013 2014 2015 2016 2017

0.00059

0.00046

0.00050

0.000340.00045

NOx per ton production

2013 2014 2015 2016 2017

SOx per ton of production

0.00025

0.00037

0.00054

0.00029

0.00057
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Greenhouse gas emissions 
Statistics published by the US Energy Administration in 2012 have revealed that the world emits 48% more carbon dioxide 
from the consumption of energy now than it did in 1992 when the first Rio summit took place. All of the GCC countries 
feature in the top 20, with four of our countries featuring in the top 10, making this a truly regional issue.  Our chemicals and 
petrochemical facilities undoubtedly make up a significant part of these statistics for the GCC.

Total greenhouse gases (GHG) emissions continue to be reported in equivalent metric tons CO2 and this year are also 
presented as an average figure for all member companies.Average GHG emissions (in tons of CO2 equivalent) have fallen this 
year by approximately 12% since 2016 to just over 2.2 million tons. The five-year trend for this metric is shown below:

CO2 intensity
The final metric requested from our members under the ‘emissions and discharges’ section of the RC performance metrics 
is CO2 Intensity. Again, this is presented as the average volume of Carbon dioxide produced per equivalent ton of production. 
Average CO2 intensity shows a reduction in 2017 and a generally downward trend form 2013-17. The bar graph below shows 
the average reported values for the last five years:

Our members continue to work hard in all areas of environmental management, and as well as developing strategies to reduce 
their environmental footprint through effective RC management systems, are also investing in new technologies, process 
upgrades and plant changes to minimize their CO2  footprint. In other cases, our industry is adopting technology to allow 
commercialization of otherwise redundant or waste product from production processes, some examples of these are captured 
in the following pages.

Average GHG trend - GPCA member companies
Tons of CO2 equvillent

2013

2189277

2220730
2073254

2014 2015 2016 2017

2570804

2260418

Average CO2 intensity trend - GPCA
Tons of CO2 / tons of production

2013

0.934981

0.695273

0.82528

2014 2015 2016 2017

0.860326

0.7473025
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S-Chem generates between 230 - 490 mt/month of oily 
waste from its 1-Hexene unit, depending on the unit 
throughput and market needs. Historically, this oily waste 
stream was sent to an approved offsite waste management 
facility for incineration, which was recognized as being both 
costly and not environmentally friendly. 

As part of S-Chem’s continuous effort to reduce its waste 
inventory and generally improve waste management, 
a waste minimization project was developed and 
implemented. The project involved the design and 
installation of a Thin Film Evaporator (TFE), in the 1-Hexene 
unit, with the objective of recovering about 80% of the 
hydrocarbons into the MOGAS Product Pool and the 
remaining 20% (solids) for offsite disposal. For the interim 
period, between the construction and operation of the TFE 
an alternative approach was developed and implemented 
which involved sending the 1-Hexene oily waste to an 
alternative approved offsite waste recycling facility, which 
used a 3-phase centrifuge to recover the hydrocarbons 
rather than incineration. Full implementation of the TFE 
project has now resulted in the recovery of hydrocarbons 
into our Mogas product, significantly reducing the amount 
of waste going to offsite disposal as well as reducing overall 
disposal costs. 

The TFE benefits have been innumerable, including:

• Capacity to manage max/min unit rates 

• Waste reduction of 3,200 Mt/year 

• Disposal costs reduced by USD 705,000 / year 

Success story: 
Recycling of the oily waste from 1-Hexene unit

• Recovered Mogas generates USD 1.92 MM additional 
revenue per year 

• TFE project has saved USD 168k/year in ISO container 
rental fees. 

S-Chem’s current operational philosophy is to maintain 
the TFE in normal operation and use the offsite oily waste 
recycling facility as backup only, for periods when the 
TFE is down for maintenance. This successful project 
was consistent with the S-Chem and KSA strategies for 
sustainably reducing waste generation and for ensuring 
better utilization of its natural resources.

GPCA congratulates SADARA Chemical 
Company, which started production in 2017
Sadara Chemical Company, the largest chemical complex 
ever built in a single phase, announced the commercial 
start-up of its toluene di-isocyanate (TDI) facility in 
September 2017. The production of commercial quantities 
of TDI marks the full commercial operation of all facilities in 
the Sadara complex. We offer our sincere congratulations 
to Sadara for achievement of this significant milestone. We 
are also delighted to share the following success story from 
Sadara:

All liquid and gaseous wastes from Sadara’s 26 plants 
are burnt in two world scale Thermal Oxidizers or 
Thermal Treatment Units (TTUs). All the wastes containing 
hydrocarbons and hazardous material like Chlorine 
Phosgene, Chlorobenzenes are burnt and treated to convert 
them to environmentally friendly products.
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TTU uses fuel gas as a primary means to maintain the 
required temperature in the combustion chamber. It is reduced 
to minimum when high volumes of wastes are burnt and 
temperature is maintained by the wastes themselves. While 
burning waste, TTU generates around 70MT/hr of medium 
pressure steam from both incinerators with the help of waste 
heat boilers.

Each TTU has a capacity of 66MW in terms of heat generation 
and can burn 17 liquids and 24 vents at the same time. 
Additionally, it can handle 5 ‘grey airs’ which are high air flow from 
the production plants contaminated with very small quantities 
of hazardous chemicals or hydrocarbons. Selective catalytic 
reduction (SCR) is provided for each unit for NOx abatement. 
Destruction efficiency of the Thermal Treatment Unit is 
99.9999%

The TTU team at Sadara has conducted a detailed study to 
calculate and categories the waste streams that need to be 
burnt at lower temperatures. A new Code was developed 
and implemented to burn streams that need high temperature 
separately in one TTU unit. This has given the team the margin 
to reduce the temperature in the other TTU unit continuously, 
leading to significant reductions in fuel gas consumption and 
overall savings of >1,330,000 SR per annum.

Further efforts are being made to manage the environmental 
footprint from ‘conventional’ waste and recyclable streams 
(500+) at Sadara, which are managed by a centralized offsite 
material management unit (OSMMU) under waste treatment 
department.

Sadara has been dealing with waste management issues in a 
very different way to other local companies and has established 
a dedicated department and workforce to manage its potential 
waste streams effectively.  The entire value-added chain is 
taken under direct ownership of Sadara – from the use of raw 
material, the generation and consumption of energy, plant and 
processes, to the product, their transport and delivery, and the 
recycling or disposal of products and raw materials.  

Sadara has invested in, and built a dedicated area (55,000 
m2) for waste /recyclable material coordination, storing and 
dispatching to 3rd parties. The facility uses state of the art 
tools and techniques, especially SAP for waste coordination 
and tracking. This enables and provides tangible results 
for the initiatives. Sadara firmly believes in the concept of 
‘reduce, reuse, recycle’, and has initiated several programs for 
environmental protection and resource utilization, such as:

• Paper recycling program

• Plastics, metal and cans recycling program

• By-products/Waste streams diversion plan

• Reuse program

• Waste Electrical and Electronic Equipment (WEEE) Program

• Waste management (Hazardous/Non. Hazardous Waste)
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Yansab has recently undertaken a ground-breaking project 
to install secondary economizers in five boilers that will 
enhance the efficiency of the boilers by increasing utilization 
of flue gas heat energy before release to atmosphere. 

Prior to the project, all boilers were designed with one economizer serving as a preheater for BFW (Boiler Feed Water). This 
resulted in the release of significant unutilized heat energy from the flue gas to the atmosphere. The project activity aims at 
utilizing this energy to increase the temperature of the BFW by installing the secondary economizer and thereby reducing fuel 
consumption in the boiler by an order of magnitude:
 
• Emission reduction of 23,018 tCO2e per year.

• Energy reduction of 363,000 GJ /year.

CDM boiler second economizer – 
A UN-approved project at Yansab

This will lead to reduced fuel gas consumption and the 
volume of dangerous Greenhouse Gases (GHG) released to 
atmosphere, as shown in the schematic below:

Fuel gas consumption

Flue gas Temp. (oC)

9,500 Nm3/hr
(6.6 Tons/hr)

Before After

9,000 Nm3/hr
(6.3 Tons/hr)

224 130
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The savings and benefits have been innumerable, and Yansab has summarized these in the table below:

Based on these impressive results, the United Nations has approved this project and registered it as a CDM project. The 
Clean Development Mechanism (CDM) is one of the Flexible Mechanisms defined in the Kyoto Protocol (IPCC, 2007) that 
provides for emissions reduction projects which generate Certified Emission Reduction units (CERs) which may be traded in 
emissions trading schemes. We congratulate Yansab on this achievement.

Yansab’s efforts have not stopped at achieving Clean Development Mechanism (CDM) status. Its Quench Water unit at the 
Olefins plant was also considered a big challenge and one that was hindering Yansab’s performance. The story below provides 
the details.

Propane feedstock increase up to 54 MBD
Throughout 2017, the Yansab team has worked hard to find an innovative technical solution to the efficiency of its Quench Water 
unit, and  through collaboration with an engineering company a new process technology has been developed for filtration of coke 
and tar particles from the quench water circuit on the Ethylene process plant. This filtration unit removes solid coke particles and 
tar without any requirement for plant shutdown. The system of separation and filtration is a unique process that maintains the 
quench water loop free of coke whilst allowing discharge of dry bulk separated coke from the CRU, with no negative impact to 
the environment or health and safety. The system configuration is shown below:
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Resource utilization
Why is this important?
Chemical production processes are resource intensive 
by definition. Investing in process and technology 
improvements are critical components to reducing overall 
usage of fuel and water, and to ensure maximum efficiency 
when using resources in our production processes.

The following energy efficiency metrics are once again 
reported for year 2017; 

• Energy consumption (TOE)

• Specific energy

Energy consumption
The primary measurement of process efficiency within 
member companies is total energy usage. Measured in 
tons of fuel oil equivalent, this metric is a indicator of overall 
efficiencies in the production process. As a measurement 
it is however, susceptible to fluctuating process conditions 
and improvements cannot always be attributable to a 
specific improvement or initiative. 

Average energy consumption (as reported in TOE) has 
increased from 830,000 TOE to just over 890,000 TOE, 
representing a change of 8% for the period of 2016-2017.

Average specific energy is an absolute unit with respect to 
tonnage of production and for 2016 it stands at 0.326 as 
shown in the graph below. 

Average specific energy is also broken down by individual 
member company this year, as shown in the following ‘all 
company’ chart:

2013 2014 2015 2016 2017

893679

826942
848808

931199

799638

Average TOE trend 
GPCA member companies

2013 2014 2015 2016 2017

Average specific energy 
GPCA member companies

TOE / Ton of production

0.240

0.320

0.280

0.360
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As can be seen from the distribution, there is a relatively wide variation in reported specific energy by company. This is an area 
that would benefit from further analysis. The average figure across all 42 reporting members is 0.3. 

Our members continue to work on energy saving projects – for example Ibn Sina has seen energy reductions from the 
implementation of advance process controls for their methanol boilers.

Process water consumption
Efficient use of water is of particular importance to our industry and is especially relevant measure in the GCC, where industry 
relies on energy-intensive processes to provide desalinated water for production as well as domestic use. Water scarcity 
issues are also a global concern. 

Process water consumption amongst members continues to be on the rise and is 6% higher compared to 2016 reported 
figures. This follows a similar upward trend of 20% between the 2015 and 2016 reporting years. The average value for 2017 is 
133 million cubic meters. The results can be seen on the graph below:

Specific energy  by company - 2017
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0.33

0.40

0.27 0.22

0.38

0.51

0.38 0.32
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Process water consumption (Million m3 per year)

2013

96
105

90

2014 2015 2016 2017

126

133

Reducing the volumes of water consumption in our production processes relies largely on identifying sources of loss and 
implementing technological improvements, plant upgrades and minimization of waste wherever possible. It is clear that a 
holistic approach is required to achieve real and sustained reduction in water consumption and wastewater production.
Improving on the effective and sustainable utilization of our natural resources continues to be a key focus area within our 
member companies, and we are pleased to hear of the many initiatives happening in this area. We have chosen to share two 
success stories, from Ibn Sina and Saudi Kayan. There are of course many more.
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Implementation of advance process control for 
boilers at Ibn Sina
An Advanced Process Control (APC) system was 
implemented for one of the plant’s methanol boilers (MB-2) in 
order to save energy and as part of Ibn Sina’s commitment 
to sustainability. Around 66 MMBtu/day saving has been 
realized which will have annual saving potential of 22,000 
MMBtu. This energy saving is reflected to natural gas saving 
and can be utilized in methanol plant feedstock.
 

Energy consumption reduction:  
Environment protection at Saudi Kayan
The Ethylene Oxide / Ethylene Glycol (EOEG) plant at 
Saudi Kayan has recently expanded to 140% of its original 
capacity. One of the important pieces of equipment required 
for implementation of DBN is cycle water chillers, which 
used to cool the lean cycle water from 41°C to 33°C for EO 
absorption at high plant load. 

1,5-Diazabicyclo[4.3.0] non-5-ene (DBN) is a chemical 
compound with the formula C7H12N2. It is an amidine base 
used in organic synthesis.

DBN without chiller installation would require a major increase 
in lean cycle water requirements, replacement of pumps, 
pipelines and replacement of the largest column (Wash 
tower) in EOEG with a very large capacity to sustain higher 
liquid rates for increased EO absorption.

The required improvements were realized through the use of 
waste heat from the production process in order to operate 
the chillers. Such chillers can be of two types: electrical 
driven vapor compression machines, or steam driven vapor 
absorption machines. Both type of chillers are energy 
intensive and have a carbon footprint equal to 29,000-30,000 
MT/year CO2 based on electrical driven chiller or LP steam 
consumption of 35-40 MT/hr.

During the project, various options were explored, and the 
decision was taken to proceed with a heat integration chiller, 
which would utilize waste heat from the overhead EO stripper 
to run chillers that have a demand of ~ 7500 TR. As per 
the original design, EO stripper overhead is cooled through 
electrically operated fin-fan coolers and heat is rejected to 
atmosphere. 

Project highlights
1. This high capacity chiller configuration is thought to be 

unique; 

2.  It is a new concept, as it is otherwise normal practice 
to install vapor absorption Chillers driven on steam or 
vapor compression Chiller driven on power due to their 
established know-how, reliability,  and maintainability. It 
would have been a simpler choice to continue with the 
same technology 

3. This project is the outcome of a voluntary energy 
conservation initiative and is not an output of mandatory 
regulatory compliance. 

4. The technology also eliminates usage of CFC- based 
refrigerant such as Freon R-11, R-12, R-123, R-22 in 
commonly preferred vapor compression machines. The 
environmental pollution impacts of such gases are well 
known.

Implementation of heat integration chillers has utilized the 
waste heat being rejected to atmosphere and has eliminated 
the use of electricity (~ 5 MWH ) or LP steam 35-40 MT/hr 
with implied reduction in CO2 emissions to the tune of 29,000-
30,000 MT/year. This voluntary project would not have been 
possible in the absence of management commitment by 
Saudi Kayan to save energy and reduce GHG emissions 
associated with the saving of electric power generated by 
combustion of Natural Gas (Fossil Fuel). We congratulate 
Saudi Kayan on this excellent sustainability initiative.
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Why is this important?
Our distribution networks, whether land, sea or air are our 
primary means of getting product to market. There are risks 
associated with this which have a potential  EHS&S impact 
far beyond the boundaries of our production facilities. The 
objective of the GPCA Distribution Code is to reduce the 
harm posed by the distribution of chemicals to the general 
public, distributor, chemical industry employees and the 
environment. 
The main measurement applied in this section of the 
performance metrics report is the number of distribution 
events reported by our members.

Developments in the distribution sector are once again 
centered on the Gulf Sustainability & Quality Assessment 
System (G-SQAS). There has been a significant reduction 
in reported distribution incidents in 2017 with our members 
reporting a total of 13 distribution incidents, the vast majority 
of which are road transport-related.

This represents a 70% reduction on the 2016 figures and a 
75% reduction since 2015. The five-year view is presented 
in the graph below illustrating the contribution of the Gulf 
SQAS program. 

From an initial starting point of 6 assessments in 2014, there have been 39 in the last 2 years. Even more significant is the 
increase in terms of the number of improvement plans submitted which increased 3-fold in 2017 as compared to 2016. We 
believe that completion of these plans and implementation of the actions identified in each plan is having a positive effect 
on the  EHS&S performance.The results of these assessments have been relatively consistent across the region, with no 
significant variations between countries. The results also show us that we have much to do as in industry in implementing 
stronger processes for procurement, and behavioral based safety which are largely unexploited in the sector, as well as 
increasing scores for leadership and management commitment to the process. 

Distribution
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The GPCA Gulf SQAS sub committee published a logistics phrase booklet “Qamus Al-Emdad”, containing 143 numbers 
logistic phrases in 9 different languages aimed at addressing challenges in communication between drivers and loading/
unloading operators. In particular, Behavioral Based Safety, is an area where improvements can be made. A focus on training 
programs for safe driving, loading and unloading would be of great benefit and support the continued reduction in distribution 
incidents across the region.

GPCA is delighted to report that the program is being extended to a wider network of industry sectors as follows: 

1. Transport Services – Introduced August 2014

2. Warehousing – Introduced December 2015

3. Tank Cleaning – Introduced January 2017

In time, we hope to be able to bring our members statistics for a wider supply chain by extending the RC Metrics reporting 
requirements beyond the transport services sector.

Scoring matrix
Country and section
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The Gulf Petrochemicals and Chemicals Association (GPCA) represents the downstream hydrocarbon 
industry in the Arabian Gulf. Established in 2006, the association voices the common interests of more 
than 250 member companies from the chemical and allied industries, accounting for over 95% of chemical 
output in the Gulf region. The industry makes up the second largest manufacturing sector in the region, 
producing over USD 108 billion worth of products a year.

The association supports the region’s petrochemical and chemical industry through advocacy, networking 
and thought leadership initiatives that help member companies to connect, to share and advance 
knowledge, to contribute to international dialogue, and to become prime influencers in shaping the future of 
the global petrochemicals industry.

Committed to providing a regional platform for stakeholders from across the industry, the GPCA manages 
six working committees - Plastics, Supply Chain, Fertilizers, International Trade, Research and Innovation, 
and Responsible Care - and organizes five world-class events each year. The association also publishes an 
annual report, regular newsletters and reports.

For more information, please visit www.gpca.org.ae
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