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Challenges to communication: Geoscience

Strathclyde

Engineering

Public dialogue and public acceptance is particularly challenging for:
a) Remote, uncertain or unfamiliar things

=>» geology / the subsurface
b) Technical, sensitive or emerging, concepts

=» the energy system (& other things)

Poor Geo-energy!
[e.g. Radwaste disposal, CCS, UG, and energy storage
(incl. compressed air / hydrogen storage].
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Challenges to communication: Geoscience -
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“Many — perhaps most — of the great issues of science are qualitative”.
Platt (1964)

Barriers to e.g. the low-carbon transition and the use of georesources
are not primarily technical, they are societal.

This talk:

Language-based challenges: Other challenges wrapped up in this include:
a) Concepts & Context e) Trade-offs

b) Terminology f) The nature of science & expertise

c) Uncertainty & Change g) Politics/Political framing

d) Protocols h) History of change/political past.

“Why is Building Public Interest and Promoting Inclusive Dialogue important?”
Dr Jen Roberts | jen.roberts@strath.ac.uk | University of Strathclyde | @the_JenRoberts
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Challenges to communication: (1) Concepts & -
(a) the subsurface Context Sirathclyde

A typical human has a volume of 66.4 L (0.066 m3).

Someone trying to understand the processes that have developed our planet
is trying to understand something 1023 larger in volume than themselves.

Shipton et al. (submitted).

‘Water naturally forms channels underground in order to flow through rock’

| o g

78.9 % agree 6.7 % disagree 14.3 % don’t know
Gibson et al., 2016
Dr Jen Roberts | jen.roberts@strath.ac.uk | University of Strathclyde | @the_JenRoberts
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Challenges to communication: (1) Concepts & i
(a) the subsurface Context Strathclyde
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Challenges to communication: (1) Concepts &
(a) the subsurface Context Sirathclyde

fracfocus.org

No scale, sorry...

CIVIL & ENVIRONMENTAL ENGINEERING
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Challenges to communication: (1) Concepts &
(b) risks Context TS

CCS: You have been injecting megatonnes
of pressurised CO, into rock formations
deep underground for years. A leak occurs.
What does that leak look like?
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Challenges to communication: (1) Concepts &
(b) risks - what does a CO, leak look like?  Context Sgratyf;fclyde

Latera region, Italy. November 2017. Photos: J. Roberts
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Challenges to communication: (1) Concepts &
(b) risks - what does a €O, leak look like?  Context Sgratyf;fclvde

;“« ok ,g‘-','*'?
| J T SEREG SORG. - A

Daylesford, Victoria (Australia). March 2017 Latera region, Italy. November 2017. Photos: J. Roberts
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Challenges to communication: (1) Concepts &
(b) risks - what does a €O, leak look like? Context Sgratyf;fclvde

ke

Mefite D’Ansanto (Italy) May 2010. Crstal Geyser (UA) 02005
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Challenges to communication: (1) Concepts &
(b) risks - what does a CO, leak look like?  Context Strafyhfclyde

Engineerin

How much CO, is in a bubble?

Dr Jen Roberts | jen.roberts@strath.ac.uk | University of Strathclyde | @the_JenRoberts



mailto:jen.Roberts@strath.ac.uk

Challenges to communication:
(b) Context of risk

What does a leaking dam look like,
and who would notice it?

=» Normalised risk?

Photo: TripAdvisor
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Challenges to communication:
(b) Context of risk

What does a leaking dam look like,
and who would notice it?

=» Normalised risk? -
What is failure? ...\What if this wasn’t a dam

. - wall?

Photo: TripAdvisor
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Challenges to communication: (2) Terminologya
(a) Ambiguity / perspective

What is failure? From whose perspective?

e.g. for CCS - what constitutes failure?
“ “

Migration

=

Climate Change?
What the public / insurance want?
=>» regulatory

..where / which point is failure?

i.e.: what counts as leakage?

European Commission (2011)
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Challenges to communication: (2) Terminology
(a) Ambiguity / perspective Sirathclyde

Ground surface or seabed

———————————— Water table = — e e e e e e e e e e e e e e
(terrestial site only)

e.g. for CCS - what constitutes failure? “gees”
of metres
Climate Change? S
/ i May be hundreds to

thousands of metres

What the public / insurance want?
=>» regulatory

..where / which point is failure?

i.e.: what counts as leakage? RISCS Final Report (2014)
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Challenges to communication: (2) Terminology

(b) Topic specific — deep jargon

Earth-Science Reviews
Volume 166, March 2017, Pages 132-152

ELSEVIER

Invited review

Shales at all scales: Exploring coupled processes in mudrocks

Anastasia G. ligen ® 2 &, Jason E. Heath ?, |. Yucel Akkutlu ©, L. Taras Bryndzia ¢, David R. Cole ®, Yousif K.
Kharaka f, Timothy J. Kneafsey 9, Kitty L. Milliken "', Laura J. Pyrak-Nolte |, Roberto Suarez-Rivera |

Show more

https://doi.org/10.1016/j.earscirev.2016.12.013 Get rights and content

“Barriers of lexicon among geoscientists and
engineers impede the development and use of
conceptual models for the coupled thermal-
hydraulic-mechanical-chemical-biological
(THMCB) processes in mudrock formations”,

Dr Jen Roberts | jen.roberts@strath.ac.uk | University of Strathclyde | @the_JenRoberts
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SENTUTH 7

STUENNST #

Jargon ==> also a problem for scientists.
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Challenges to communication: (2) Terminology

University of

(b) Topic specific — light jargon Strathlyde

Q: Do you associate earthquakes
with shale gas extraction?

Fracking: You are stimulating a well,

ramping up the fluid pressures to crack the Earthquakes?
rock kilometres deep. It causes an Tremors?
earthquake. What happens? Microseismic? Micro-tremors?
Felt? Unfelt?

=>» the language matters VS.

www.iemoji.com
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Challenges to communication: (2) Terminology

(c) Synonyms + Homonyms + Change Strathclyde

Carbon storage

S Trees? peat? rock? [y Woodiand
(COz Oz) ‘ Carbon CO, de
(co )

(o)

Forestry Commissi

RSC Publishing

CCS? CC(U)S? CCus?
What about CCCTUS-MMYV (+ BECCS + NETS)

Google Trends: UK Searches

ote
1 1
Jan 1,2008 Jul 1, 2011 Jan 1,2015
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Challenges to communication: (3) Uncertainty

Strathclyde

Engineering

Now, what I want is facts.

Thomas Hardy, Hard Times

Source: Priemco
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Challenges to communication: (3) Uncertainty

Strathclyde

Engineerin

What I do NOT want is
conflicting facts.

(Not Thomas Hardy)

Source: Priemco
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Challenges to communication: (3) Uncertainty

<)
Universityof N&

(a ) conflict Strathclyde

Engineering

S

¢ THE COOKE METHOD A 1| Best estimate
D M ff r. nt rt g Estimating how long an old earth dam can withstand a leak. |—_| Credible interval

I e e expe S Say ij (90% probability of ||
. . g 11 expert estimates 1 I—A_‘—| falling in this range)
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3 (Cooke method) t If f

A 50 1,665 27,000

1 10! 102 103 104 105
Aspina”' W. (2010) Time to failure for the dam (hours)
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Challenges to communication: (3) Uncertainty

> €5
Universityof N&

(a) conflict Sirathclyde

Different experts say
different things. Why?

“Uncertainty in science is unavoidable and
throws up many challenges.

On one side, you may have scientists
reluctant to offer their opinions on
important societal topics.

On the other, you may have decision-
makers who ignore uncertainty because
they fear undermining public confidence
or opening regulations to legal challenge”

And.... how much do
the publics mind?

SOURCE: A. J. BROWN & W. P. ASPINALL PROC. 13TH BIENNIAL BRIT. DAMS SOC. CONF. (2004)

1 10! 102 103 104 105
Aspina”’ W. (2010) Time to failure for the dam (hours)

Dr Jen Roberts | jen.roberts@strath.ac.uk | University of Strathclyde | @the_JenRoberts



mailto:jen.Roberts@strath.ac.uk

Challenges to communication: (3) Uncertainty

(a) conflict & change Global Sirathclyde
: Regional

Different experts say

different things. Why? Local

e.g. Shale Gas Impacts: Site

Scope? Scale?

Who?

When?

In context with other risks/impacts:
Information is evolving

Adapted from Adgate et al. & North et al. (2014)
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Challenges to communication: (4) Protocols

(a) Risk assessment

Environmental

Policy/ Economic/
Strategic Financial

Technical Societal

2%
University of X

Strathclyde

Engineering

Traditional risk assessments often overlook
key factors influencing public concerns:
"Focusing on the engineering concepts of
risk, such as probabilities & damage
estimates, is unlikely to meet people’s
actual concerns”

[ESRC, 2013]

3“‘“‘"?

- ] |
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Challenges to communication: (4) Protocols

University of
(b) Consultation = One-way? Strathclyde
Emotionally loaded term 02 @ Yg
P
Consultation—NHABY- =
o o o \ -
=

Scrutiny is a Good Thing.

Do NOT do onto others as you would have done to yourself.
Do onto others as they would have done to themselves.
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Challenges to communication: (4) Protocols

University of

(b) Consultation Strathclyde

Engineerin 4

E t=T
One-way? = loaded term ngasement = two way

Engage Better!

A report on findings from public di
lllllllllllllllllll

Prepared by TNS BMRB
URN: 1407262
. l

WE BELIEVE THATPEOPLD |, _
SHOULD BE AT THE HEART OF e
DECISION-MAKING <~~~ T s
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Challenges to communication: (5) The Future

Strathclyde

Engineerin

“...it is difficult to engage in a serious
public debate over risks or to develop
an effective risk communications
strategy if there is no actual project
on which to present information.”
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Challenges to communication: (5) The Future
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Moving forward together
Getting the Science Right

Getting the Right Science Synthesis

Reflexive i.e. listen &

Getting the Right Participation respond

Getting the Participation Right

North et al. (2014)
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Challenges to communication: (5) The Future

University of
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Language challenges:

Concepts and context

Terminology Bear these in mind.

Be explicit.
Uncertainty and change We can do better.
Protocols

Dr Jen Roberts | jen.roberts@strath.ac.uk | University of Strathclyde | @the_JenRoberts



mailto:jen.Roberts@strath.ac.uk

References cited

Adgate, J. L., Goldstein, B. D., and McKenzie, L. M., 2014, Potential Public Health Hazards, Exposures and Health Strathclyde
Effects from Unconventional Natural Gas Development: Environmental Science & Technology, v. 48, no. 15 Engineering
Aspinall, W,, 2010, A route to more tractable expert advice: Nature, v. 463
Brown, A. and Aspinall, W. (2004). Use of expert opinion elicitation to quantify the internal erosion process in dams, Proc. Of 13th British
Dams Society (BDS) Conference, University of Kent, Canterbury, June 22-26, 2004.

European Commission (2011) Implementation of Directive 2009/31/EC on the Geological Storage of Carbon Dioxide Guidance
Document 2 Characterisation of the Storage Complex, CO2 Stream Composition, Monitoring and Corrective Measures.

Gibson, H,, Stewart, I. S., Pahl, S., and Stokes, A., 2016, A "mental models" approach to the communication of subsurface hydrology and
hazards: Hydrol. Earth Syst. Sci., v. 20, no. 5.

North, D. W,, Stern, P. C., Webler, T., and Field, P., 2014, Public and Stakeholder Participation for Managing and Reducing the Risks of
Shale Gas Development: Environmental Science & Technology, v. 48, no. 15

Platt, J. R., 1964, Strong Inference: Science, v. 146, no. 3642, p. 347.

RISCS, 2014. A Guide to potential impacts of leakage from CO2 storage. Pearce, J, Blackford, J, Beaubien, S, Foekema, E, Gemeni, V,
Gwosdz, S, Jones, D, Kirk, K, Lions, J, Metcalfe, R, Moni, C, Smith, K, Steven, M, West, J and Ziogou, F. British Geological Survey. Available
from www.riscs-co2.eu

Reiner, D. M., 2016, Learning through a portfolio of carbon capture and storage demonstration projects: Nature Energy, v. 1, p. 15011.
Roberts, J. J., and Escobar, O., 2015, Involving communities in deliberation: A study of 3 citizens’ juries on onshore wind farms in
Scotland: ClimateXChange.

Shipton, Z.K, Roberts, J.J, Comrie, E.L., Kremer, K., Lunn, R.J., and Caine, J. S. (submitted) Fault Fictions: how do systematic biases affect
our mental models of faults and the utility of predictions? GSL Special Publications Integrated Fault Seal Analysis.

Stalker, L. Roberts, J.J., Mabon, L. (2018), Bursting bubbles: can experiments and analogues help stakeholders and the public visualise
risks? : The APPEA Journal, v. 58, p. 612-616.

Dr Jen Roberts | jen.roberts@strath.ac.uk | University of Strathclyde | @the_JenRoberts



mailto:jen.Roberts@strath.ac.uk
http://www.riscs-co2.eu/

