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About the Survey

Aim - To find out who we are, what we do, how we work, how much do we
earn.
Based on responses to survey created online using SurveyMonkey.
Responses are anonymous. Survey URL distributed and forwarded via e-
mail and through GS mailing list.
Time frame 28" October 2015 to March 2016.
e 198 total responses, 120 complete responses, some patrtial.

Results are a ‘good indication’ at best, probably not statistically robust.

About the Respondents

Predominantly operational geoscientists (see below right).
Plus biostratigraphers, trainers, student, production geologist, stratigrapher,
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Are you working on a well being drilled in the
same country in which you are working?
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« The core of this discipline is obviously the operations geology role itself which has 60%
gradually evolved over the years, well beyond its original remit of essentially well 45%
. . . . . 50%
data management and distribution predominantly during the execute phase of a 0% 0%
well.
. . . 35%
* Includes other roles which provide both vital support and, frequently, have evolved 20 40%
iInto specialisms from operations geology itself: 30%
» Well planners — focussed on the planning aspects of a well but pass on the S5 30%
information to an operations geologist for the execute phase. Should have 0%
operational knowledge and experience. 20%
» PPFG — experts who are focussed on pre-well prediction of formation pressures, also 1550 20% 20%
providing support during the execute phase.
» Geomechanicists — wellbore stability is a key issue that needs to be addressed given 10% 10% 10%
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egrees

« Around 50% went via mudlogging route — WSG and then OG - pie charts along the bottom of the
figure give an indication of education level achieved for each subset. Over two thirds following the
mudlogging route are degree level.

Similar age distributions for consultants and staff:

» Apart from a large number of aging European consultants from that ‘70s/'80s influx.
» Consultants have more rotation work patterns

» Alarge number of older full time consultants

A proportion of those who follow this route also join oil companies and take up staff positions, later
becoming subsurface team members or higher management.

Others remain as consultants and are happy to do so, becoming experts in their field in related
operational geoscience activities and, given the remuneration data analysed later, are well paid.

Your position with current (or last) company:

P

What is your geological education level?
50%

Staff or Consultant?

o

45%

40%

35%

30%

25%

20%

.

® Full time = Rotational

15%

10%

m Consultant

m Staff

5% m Staff (I was previously a consultant with the same company)

— m Staff (I've not worked for this company before)

0%

PhD

Pre University Masters

Level

 Degree level is still the most common

» Evidence that some respondents, after an initial period of work, go back to
college to obtain a higher degree, especially when there is an industry downturn.

 Adegree in geology is still seen as a prime requirement for entry into operations
geoscience.

Degree Applied Physics

Degree

» Consultant (I previously worked as staff with the same company)

m Consultant (I never worked as staff with the same company)

> Issue of survey bias?
» Actual trend to staff operations geologists and as a key geoscience role?

Full Time or Rotational?

Surprisingly, against expectation, more staff than consultants and more full time than rotational:

Most Appropriate Career Paths (Multi-choice)

Mudlogging - wellsite geologist - operations geologist

Oil company geologist > 6 months wellsiting experience -
operations geologist

LWD or wireline - wellsite geologist - operations geologist

Up to 1 year Mudlogging/LWD - Oil company new hire -
operations geologist

Oil company geologist < 6 months wellsiting experience -
operations geologist

Mudlogging - operations geologist

LWD or wireline - operations geologist

100%

Most appropriate career path:

» Respondents generally voted for their own route first.
> If not first then mudlogging generally second choice.
» Clear indication that mudlogging route was preferred.

» Favoured more than 6 months offshore. _
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What Do Operational Geoscientists Do?

» Four well phases were surveyed.

» Pre-Well Planning — Initial review of a prospect
evaluating regional and local context.

» Well planning — From setting well objectives, wellocaton tntistion
evaluating final well location up to spud.

» Execute — Drilling and evaluation of a well,

Pre-Plan

% 10%

ning phase Well Planning phase

AR MR AW S0R G0 T0R B0 S0% 100 0% 10% 20% 30% 40% 50% G60% 70% 80% 90% 100%

Prospect objectives setting

Prospect Evaluation

o
-4

* Offset well data review and analysis
Mudlogging data acquisition planning
Pre-spud meetings

Writing Geological Operations Programme
Wireline and LWD data acquisition programme
Core planning and logistics

u Responsile Sourcing wellsite geologists
ffset well data acquisition

ﬁsk analysis and mitigation

Geological contractor management

data collation, distribution and management.
» Review — Evaluating well success compared to
objectives, final well reporting and data

distribution.

* For each phase common process tasks were

chosen.

L 5 5 % Of reS po n d e nts at I east Site survey/Shallow hazards assessment

planning

* Results are for full population of respondents so
some may not be involved in some tasks because

of their role.

« Safety critical nature of some of these tasks raises
obvious questions around training, expertise and
whether we are competent enough to perform

them

CO ntri b u te d to p re —We I I Communications and IT requirements

Drill the Well on Paper (DWOP) meetings
eomechanics/Wellbore stability
Overburden characterisation

Team building

*PPFG prediction for the planned well
Trajectory planning

Peer review meeting

Writing Drilling Operations Programme

Well design (Casing, drilling fluids etc.)

Contracting

Geosteering planning

p h aS e . Setting well objectives
*PPFG regional evaluation

Management Stage Gate Reviews

Reservoir characterisation

Permitting/Government/regulatory requirements
Well AFE (Budgetary planning)

* Over 70% of respondents were responsible
or contributed to these well planning tasks.
 Many are safety critical (marked with star).

for

* Role of operations geology firmly embedded in

the well planning phase.

- Contribute

. Responsible

vk safety Critical

Well Execution phase

0% 10% 20% 30% 40%

50% 60%

Data distribution
*Rea l-time data evaluation
Liaising with drilling and subsurface teams
Data management
*Casing point selection
Correlation and fault identification
Recording lessons learned
*Risk evaluation and management
Core point picking and termination
*Ho le section preview and review meetings
Wireline data evaluation and QC
*Rea I-time PPFG evaluation and prediction
Contractor evaluation and periodic reviews
Real-time wellbore stability evaluation
Contractor management
Tool and personnel logistics
Geosteering management
HSE management
Invoicing
*NPT analysis and review
Petrophysical analysis
*Hazardous material logistics (radioactive...
DST monitoring and analysis

Production monitoring

L

Tim Herrett Ltd
Operated by
Well Review phase Others
70% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 10% 20% 30% 40% S0% 60% 70% BO% 90% 100%
Final well reporting _ Post well review _
Final data packages _ Well surveillance (less frequently e.g. _ [ contribute
weekly)
*Rlsk review and lessons learned _ . Respansible
c » ; . Contribute Well surveillance daily Y safety Critical
——— .
[ contribute post e gt action [ | [ Responsivie e aad
Bl Responsivie Foat el dota s | | K Sefety Critcal
o CS— =
* Safety Critical
postwelsutes e dataostaciaphyoc)
« [Far fewer respondents
Government and Regulatory reporting _ . .
Foror s are involved with
S — monitoring wells

transmission.

‘Traditional’ Ops geology tasks dominate.
 Many are safety critical (marked with star).

» Petrophysical analysis surprising low — not
performed as much now due to ease of data

operated by others

« ‘Traditional’ Ops geology tasks (OBO)
dominate as expected. '

 Results indicate:
» QOperations geologists generally involved throughout
the full life cycle of a well.
» Involved in multiple safety critical tasks.
» Are we trained sufficiently for them?

Average Influence on
Contracting Process

No Very Little
Influence Influence

Technical Specifications

Wellsite Geology on Cost

Overall Choice

Technical Specifications

Mudlogging oncost

Overall Choice

Technical Specifications

LWD

Overall Choice

Technical Specifications

Wireline oncost

Overall Choice

* In 15-25% of cases the contracts were already in place
« Asignificant number were seemingly not involved in the

contracting process at all!

« Operations geoscientists have a higher degree of influence
over the technical specifications (scope of work) than cost for

all the contract types.

« Significant percentage of respondents (35-40%) who had
very little or no influence over key contractors of mudlogging

and wellsite geology.

o Can'ttell if influence is decreasing.

Moderate Controlling
Influence Influence

Post-well Data Archiving

Very Poor Poor Adequate Good Excellent
As an industry how effective arge Independe
are we at archiving data? ajo

In your company what are the
chances of finding all the data arge Independe

you need from a well more than ajo
a few years old?

Considering the last well how
effectively were the post well
data sets archived?

What are the chances of finding
all the data you need from that
well in 5 years?

|

Some describe excellent archiving, some very poor

» Obviously be some variation due to individual company
process and personal feeling.

* Respondents think that, for the industry and their last well,
data archiving is only poor to adequate.

 There is a little more confidence when considering the last
well but that would be expected as it is the respondents that
have partly performed the archiving!

 Even they are less confident about finding the data in five
years.

« Respondents from the major oil companies are much less
confident about data archiving

Real-Time Data Monitoring

Do you think the company you work for (or your

last company) is managing real-time data well?

National or State Oil Company —

Major [
Large independent NN

Small independent —

0% 20% 40% 60% 80% 100%

HYes

H No

Do you feel you are using (or used) real-time data

» Virtually all respondents actively monitored the data and over 80% felt that they were

effectively??

National or State Oil Company ~

vajor
Lorge independent [

smatndependent

Company
mYes Major
H No
Large independent - [

0% 20% 40% 60% 80% 100%

e Monitoring the real-time data was once not an option for the office-based
operational geoscientist but, clearly, now it is.

performing this effectively.

As an Operations Geologist do you (or did you
in your last role) actively monitor real-time

data during drilling operations?

National oF State Oll |

Company

Major  —

Large independent  [——"—

Small independent —

HYes

H No

0% 20% 40% 60% 80% 100%

Do you (or did you) use a smartphone or tablet
to monitor real-time data when away from

your workplace?

National or State Qi —

Small independent —

HYes

H No

0% 20% 40% 60% 80% 100%

» Over 60% of respondents used a smartphone or tablet at some point, to monitor the
data, but this dropped to 40% for operational geoscientists in small independent oil

companies.

« On the whole real-time data are being effectively managed by all company

types - maybe contradicts the findings of the data archiving questions (on left).

Does the company you work for/provide
services to have a real-time data centre?

@

mYes mNo

Is this service operated by the oil company or an outside contractor?

Major

B Oil company

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Outside contractor

e Nearly 80% of companies now have a
real-time data center with a 50/50 split
between company own or use of a
contractor.

Some interesting questions raised.:

» Ops geologist can monitor well
when was sole WSG task.

» Increasingly companies use real-
time data centers.

» Is the shift of monitoring real-time
data from wellsite to office a
welcome development?

Expertise and Skillsets

Respondents Proficiencies

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Mudlogging tools and operations
Real-time data evaluation and management
LWD tools and operations

HTHP wells

Coring operations

PPFG

Geosteering

Deepwater wells

Extended reach drilling

Wireline tools and logging operations
Trajectory planning

NPT and risk evaluation

Geomechanics/Wellbore stability

m | know the basics

How do you prove competency?

0% 5% 10% 15% 20% 25% 30% 35%

Gained through wide on the job experience

Reputation in industry - word of mouth

Training courses/apprenticeship

Specialised certification or OG Chartership

Add value and demonstrate it

Communications Ability

rII“I

H Pretty knowledgeable
Very knowledgeable

B Expert

* No real surprises.
 Many say they are experts in some topics but how do you
Know?

40%

Training

Considering training for an operations geology role did you have:

35%

30%

25%

20%

15%

10%

5%

0%

operations geology covering aspects of operations geology aspects of operations geology of operations geology. | have

A specific course on Courses in many specific Courses in a few specific

the main aspects of therole. (e.g. PPFG, geosteeringetc)  (e.g. PPFG, geosteering etc)

combined with some on the combined with mostly on the through on the job training
job training. job training.

No formal training in aspects
gained all my knowledge

and experience.

Knowledge of Geophysical Interpretation

Essential Skills

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Wellsite experience |0

* Ability to work with different personality types [
*Ability to stand up for yourself when necessary

Operational experience [

*Abi!ity to manage people =

Real-time data monitoring ability |=

Knowledge of LWD service |

*Ability to stand up and present effectively

Knowledge of Wireline services [

Knowledge of mudlogging service
Knowledge of Pore Pressure Prediction (PPFG)
Real-time pore pressure evaluation expertise

Knowledge of directional drilling processes and geosteering

* Training and mentoring of young G&G staff?

B Some knowledge is useful
Moderate knowledge
Good knowledge required

W Very essential

*Soft Skills

Drilling engineering knowledge [

Regional geology of the area where you are working
Knowledge of geomechanics (Wellbore stability)
Ability to use different software products

Petrophysical analysis expertise

o eri i e How good are is the discipline at self-assessing its expertise? . 0 i inina — all ¢ iob’ - - ‘ - -
Drilling Engineering and drilling components | 9 P | gf X X " 15% had no technical training — all ‘on the job « 3oftop 5 essential skills are ‘soft skills’ for which we rarely get
. . ° H . .
Petrophysical evaluation On Yy current consensus on proving Competency IS t roug jOb e PPFG trammg most popu|ar_ tralnlng.
. : experience and word of mouth. - - - -
Well testing and completions P « Wellsite and operational experience are both highly rated.
Working H Too many? Remun ion
OIKI g ours 00 a y : Remuneration — All e U erat|0
How many hours a day do you typically work? Monthly Workload How many hours a day do you typically work? Monthly Workload Approximately what was your gross income for the last year you . . . .
During Drilling Operations During Drilling Operations Not Actively Operating a Well Not Actively Operating a Well worked (for staff include a good estimate of benefits such as DO yOU feel ad eq Uately reward ed I n you r rOIe a.S an Operat|0na| geOSCIentISt?
60% 20% pension, bonuses, training, medical and cars etc)? NB: Please
60% 80% convert to GBE Consultants
<o 70% 0% 0% 20%
60% 60% 1%
a0% 40% 16%
50% S0%
14%
30% 40% 30% A40%
12%
30% 30%
20% 20% 10%
20% 20% 0%
10% 10% 0
. 10% 10% oo Consultants
- [
03 | — . 0% _— . [ ] o Yes
Upto 8 8-10 10-12 12-14 14-16 Greater 23 or less 24-26 27-30 Every day Upto 8 8-10 10-12 12-14 14-16 Greater 23 or less 24-26 27-30 Every day
hours hours hours hours hours than16 hours hours hours hours hours than1i16 2%
On Call Hours On Call Hours Do you think you have a reasonable work/life hours 0%
During Drilling Operations Not Actively Operating a Well balance during drilling operations? . Prefer 0-24K 25-49K 50-74K 75-99K 100-124K125-149K150-174K175-199K200-249K Greater
& gLp yop & Do you think you have a reasonable
60% 60% i . - . not to than || Yes | No
work/life balance during drilling operations? answer 249K
" " Remuneration — Staff vs Consultants Remuneration — Career Origin
0% 0%  Yes 'North Sea' Staff 'North Sea' Consultants Mudlogging Origin New Hire Staff WSG Origin
M Yes ® No v m No 40% 40% 50% 50%
30% 30% Do you think you have a reasonable work/life Small independent 35% 35% jg: 23::
balance when not drilling a well? o
30% 30% 35% 35%
20% 20% ‘ National or State Oil Company 25% 25% ig:: 32;{’
20% 20% ,
10% 10% 0% 20% 40% 60% 80% 100% 20% 20%
! 15% 15% 15% 15%
10% 10%
. - — | o o ” 1inl = ERER
I'mnoton- Upto30 31-59 60-100 100-150 Greater I'mnot on- Upto 30 31-59 60-100 100-150 Greater 5% I I I 5% . I 0% | - - . . 0% . .
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40% 40% 50% 50%
. 35% 35% 45% 45%
Top 10 Challenges Top 10 Frustrations a0
30% 30% 35% 35%
0% 5% 10% 15% 20% 25% 30% 35% a0% 0% 5% 10% 15% 20% 25% 25% 5% 30% 22;&
25% o
Communications and working relationships Poor communications (especially with drilling personnel) 20% 20% 20% 20%
: : . 15% 15%
Variable factors Tanlagemenl'lt - time, personnel, working Working with inexperienced management, staff and WSGs 15% 15% 10%
with inexperienced people 10% 10% 132 . . . %
Lack of fewg""""l:ftq:r;:;‘:“:!;:s geology role and Lack of management (geology and drilling) recognition of OG role... 5% . 5% 0% 0% . . .
AP A D P A D P I 2 . R, ® A PP of
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Lack of drilling activity/low oil price
Communicating geological risk and uncertainty
Training next generation/ recruiting new staff
PPFG

Logistics and Data QC

Long and unsocial hours

Freeform
guestion

 Communications and working with inexperienced people are top challenges and frustrations.

 Are we appreciated or not?

Do You Feel Appreciated?

How appreciated is the operations geology role in your company?

0% 5% 10% 15%

20%

25% 30% 35% 40% 45%

Not appreciated -
Slightly appreciated -

Well appreciated

Fully appreciated

Contractor management
Unnecessary reporting, meetings and planning

Difficult Logistics

Process revisions and wheel reinvention

Freeform
guestion

Economics

Understaffing

What do you Find Fulfilling?

0% 5% 10% 15% 20% 25% 30% 35% 40%

Creating and following an operations geology plan and |
successfully delivering well and objectives |

Good communications, teamwork and influencing drilling |
team

Adding value by problem solving, decision making, saving |

J

ob Factors

Factors when pursuing an OG job

A new challenge

New work experience

Previous experience
with company

| needed the work

Not at Moderately Quite a Very
All A Little So bit much

Job location
The money

Time off

Benefits

 New challenges more

Important than the money

and experience gap.
geoscience.

respondents.

time and money

Job diversity

Understanding well behaviours and geology
Mentoring and training junior staff

PPFG and Quicklook

Offshore visits |

Using new tools |

Freeform
question

Finding oil |
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Where Next?

What’s your next career step?
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Senior Operations Geologist/Advisor Role

Retirement

Staying Operations Geologist

Project/Asset/Subsurface/Reservoir...

Lecturing, Teaching, mentoring, coaching

It depends on the industry! Not sure...

Start my own consultancy company

PPFG Expert

Paper Round

not as important as it was.

Conclusions

 Operational geoscience is a wide ranging, responsible and dynamic role
encompassing safety critical functions through the entire life of a well.

 In Europe the discipline has an aging workforce with 60% of the respondents
of the survey likely to retire in the next ten years resulting in an evident skills

« More effort needs to be made to attract and retain women in operational
 Wellsite experience, of at least a year, is seen as vital by nearly all
 Mudlogging is still an important rootstock for the discipline, although maybe

« Soft skills, communication etc., are as important as technical abilities but, itis
these skills the discipline has the least training for.

« Communications and working with inexperienced people are seen as the two
main challenges and frustrations of the role.

 Generally, operational geoscientists work too much on a daily basis and over
the course of a month. This is an HSE issue.

« For the most part the discipline is well paid for working hard. However,
remuneration is not the main driver in getting a job in operational geoscience,
a new challenge or work experience is more important to most respondents.

 There is still an issue with the appreciation of what we do in some companies.
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