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W
hat is meant by project risk 
and compliance? Having spent 
20 years in a project environ-
ment, either doing process 

engineering work or managing projects, I’ve 
realised that every decision taken within a 
project carries an element of uncertainty that 
needs to be guided by some sort of policy. 
In certain instances the level of uncertainty 
is small, and clear policy guidelines are in 
place. It’s the inverse of these instances that 
generate unwanted anxiety for which the use 
of risk management methodologies offers 
some comfort. 

I’m often asked at what stage in the project 
timeline one should apply a specific methodol-
ogy, so for that reason this article will focus on 
this aspect, rather than elaborate on the many 
and varied methodologies that exist.

Firstly, let’s think about compliance. This is a 
big word, sometimes brandished about like the 
sword of Damocles, but what does it mean in a 
project situation? Let’s start by asking a simple 
question. Which side of the road do you drive 
on? One quickly realises that by following the 
country policy, drivers get along with fewer 
risks of accidents. Compliance is the result of 
adhering to an accepted policy or set of guide-
lines. One may ask if no policy exists, can one 
still comply? From experience I’ve found that 
the only way to deal with this circumstance is 
to gather the affected parties and come to an 
agreement on a policy to be followed, in order 
to achieve a particular outcome.

On a daily basis we are exposed to policies 
and guidelines, some of which govern much of 
what we do. Some examples are:
• The company: dress code, working hours, 

presentation of financial results, etc.
• The environment: emission limits, noise, 

etc.
• Safety: Occupational Health and Safety 

Act and others.
The Occupational Health and Safety Act 

Stage High level focus Achievable outcome Key risks considered Methodologies and reporting

Conceptual: 0-10% of 
design work

Conceptual work based 
on assumed throughput or 
output. Previous drawings, 
flow diagrams, historical 
data often utilised.

Order-of-magnitude 
estimate often adequate to 
reject a development but 
not to prove viability. Used 
to evaluate alternatives 
and to select option for 
further study.

Political Stability, 
Local Infrastructure, 
Social/Communities, 
Environmental, Permits, 
Power & Telecoms, 
Commodity Pricing, 
Overall Timeframes, 
Technology.

High level quantitative risk 
matrix. Risk register, determine 
external (country) par rating.

Preliminary: 10 to 30% of 
design work

Preliminary estimate of 
development cost. Bench 
scale metallurgical and 
material balance tests 
needed. General drawings 
prepared and major 
equipment sized.

Estimate accuracy within 
+25% to - 15% relative to 
the base. Estimate used 
for pre-feasibility and for 
selecting technical options. 

As above plus: reserves, 
strategic risks, contracting 
skills, economic & 
financial issues, mergers, 
acquisitions and disposals, 
technology selection.

Review and update 
Quantitative Risk Matrix, 
HAZOP Level 1 Report; 
Updated Risk Register and 
rating. 

Feasibility: 30 to 50% of 
design work

Feasibility estimate: 
a realistic assessment 
of a development cost. 
Requires pilot metallurgical 
test work and process 
flow diagrams to optimise 
material balance. General 
arrangement drawings 
prepared and all major 
equipment sized. Key 
equipment specification 
and key enquiries issued to 
several suppliers to supply 
costs.

Estimate in the accuracy 
range of +15% to - 5% used 
for feasibility and project 
acceptance, depending 
on the degree of risk. 
Design specifications 
drafted to include safety 
and environmental 
requirements; process 
flow diagrams, piping and 
instrumentation diagrams 
and electrical and control 
diagrams.

As above plus: Health 
& Safety, Quality 
Management, Asset 
Management, Human 
Resources, Financial 
Management, IT Systems, 
Contracting and Contract 
administration, Detailed 
planning.

Hazop Level 2: Updated 
Quantitative Risk Matrix & 
report, Development of Cost 
Control plans. Simulation and 
Potential Fatal Flaws reports.

Detailed Design: 50 to 
90% of design work

Control estimate made 
after approval of P&ID’s, 
flowsheets, block plans, 
specifications, equipment 
layouts, building 
configurations and site 
improvements. Essentially, 
further significant changes 
would constitute a change 
to the scope of work.

This estimate provides 
detailed targets for 
construction costs. 
Labour work units define 
manpower requirements. 
Estimate accuracy is 
normally between 10% 
lower and 10% higher than 
the base estimate.

Adherence to Design 
Specifications and Codes, 
Environmental, Health and 
Safety Laws.

Hazop Level 3: an updated 
Risk Matrix. Design Plan 
Implementation and Cost 
Control Plans. FMECA (Failure, 
mode, effect, criticality 
analysis). Specialist Studies and 
Plans.

Procurement A detailed re-defined 
estimate. Normally, 
engineering and design are 
essentially complete and 
construction activities have 
commenced. This estimate 
is normally between 5% 
lower and 5% higher than 
that of the base estimate.

Project control estimate 
used to forecast the likely 
project cost and as a 
cost management tool. A 
Procurement Operating 
Plan (POP) establishes 
the status of procurement 
activities.

Conformance of supplies 
with Design Specifications, 
Environmental, Health and 
Safety Laws.

Quality Control and Project 
Plan; Construction Hazard 
Assessment (HAZCON) and 
report; Quality, Progress and 
Safety Reports.

Fabrication, Installation 
and Commissioning

Change, Progress, Quality 
and Safety Management; 
Bringing plant into 
operation, and meeting 
Safety, Environmental, 
Quality and Performance 
requirements.

Expediting and quality 
control at the fabricator; 
Contractor Handover 
Documentation; 
preparation for 
Performance Tests.

Conforms to OHSA or 
MHSA, Environmental, 
Health and Safety Laws; 
Plant built to intended 
design and Hazop is 
incorporated; As-built 
installation is operable and 
safe.

Safety Management Plan and 
Risk Assessments; Hazop Level 
4 report and Commissioning 
Strategy.

Handover and Close Out Contract specified 
Performance Operational 
Period.

Baseline performance of 
plant and equipment. Start 
of warrantee period.

Company and legislative 
requirements satisfied? 
Health protection, 
emergency systems and 
equipment to monitor and 
protect the environment.

Hazop Level 5, Closeout and 
‘Lessons Learned’ report.

Operation Asset Return On 
Investment realised 
in a safe and in an 
environmentally 
acceptable way.

Sustainable operations. Usually carried out 6 
months to a year after 
handover to assess the 
effectiveness of measures 
taken in Hazop 5.

Hazop Level 6. Ongoing safety 
and operational monitoring.
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importance of and processes involved in effective risk management and compliance.

Figure 2: A summary table showing how risk and compliance management can be achieved.Figure 1: A flow chart showing how risk management can be systematically applied.

Project risk management 
and compliance

(OHSA) and Mines Health and Safety Act 
(MHSA) provide good basic requirements for 
workplace safety. They also provide mecha-
nisms for recording and reporting incidents 
in the workplace. 

Now having these policies in place is usu-
ally not enough to ensure a successful project. 
This is because situations or design issues 
may arise that require special precautions 
to ensure safety of operations, protection of 
equipment or minimal environmental expo-
sure. Situations where the risk of the expo-
sure to an undesirable outcome is uncertain 
need to be thought about in greater detail 
to ensure compliance. This in turn gives rise 
to risk management techniques where the 
systematic approach can be represented by 
the flow chart shown in Figure 1.

These techniques have been found to be 
useful in the following circumstances:
• The introduction of  new or novel 

technology.
• Sensitive political, legal, social, environ-

mental, contractual or safety issues.
The overall project timeline usually defines 
the stages at which different kinds of risk 
assessment become relevant. There are 
many risk scenarios that can beset a project, 
notwithstanding these, the principle areas of 
focus would be, in no particular order:
1. Project cost: Identify the drivers of this risk 

and have a contingency plan.
2. Project timeline: Interrogate the sequence 

of events and what drives the critical path.
3. Quality of supply and workmanship: 

clearly defined specifications and QCP 
management.

4. Conformance: Can the work be done 
safely, with managed environmental im-
pact and within the ambit of the law.

I’ve consolidated the above along a typical 
project timeline, indicating the timing and 
emphasis that is placed on the type of risk 
as a project proceeds. This is by no means 

exhaustive, but should act as a guideline to a 
more complex subject.

A summary table showing how this can be 
achieved is shown in Figure 2. Some notewor-
thy points include: 
• A considerable degree of effort is ex-

pended before the start of the detailed 
design phase. Much of this effort focuses 
on ‘external’ risks to the project. 

• Project closeout not only deals with de-
mobilising the project team and handing 
over to the client any ongoing contractual 
obligations, but also the convening of a ‘les-
sons learned’ session, where key risks that 
arose during execution are discussed and 
documented. These ‘incidents’ are then 
compared with company targets: lost time 
injuries, no fatalities and other execution 
monitored statistics, for example.

• A number of risk assessment methodolo-
gies are available. The need (or not) for a 
particular assessment will be identified by 
conducting the Hazop 1 to 6 as a starting 
point.

• The lifecycle of a process plant is differ-
ent to a project. In the case of a plant, the 
risks associated with decommissioning, 
dismantling and restoring the site need to 
be considered.

It is important to bear in mind that the ap-
plication of a Risk Management methodology 
will not remove all risk from a project. Its 
principle aim is to ensure that risks are identi-
fied and mitigated effectively. An acceptable 
mitigation is sometimes an iterative process 
as indicated by the reverse arrows in the il-
lustration of Figure 1. It is also imperative that 
by applying the risk management techniques 
early in the conceptual and design stages of 
a project, the greater opportunity exists for 
elimination of the risk altogether. q
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