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What is IPIECA?

®* Global oil and gas association for environmental and social issues
® Formed in 1974 following the launch of UNEP

®* The only global association involving both the upstream and
downstream oil and gas industry

®* Membership covers over half of the world’s oil production
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= Scope of Activity

Biodiversity &
Ecosystem
services

Climate
change

United Nations Liaison

Social
responsibility

Sustainability
reporting

Forging Partnerships

Oil spill
preparedness Good Practice

Development

wi

Products &
fuels




=  Water Visioning - Objective

To build a long term vision (to 2030) for water
management in the oil and gas sector

The vision will consider:

® Physical quantity and quality trends
and constraints

® Future demand and supply
® Policy and regulatory trends
® SDGs

® Societal expectations

® Technological innovation




= Qverview

PRESENTATIONS Future Water Challenges: Understanding Future Water Supply

and Demand
» Paul Reig, World Resources Institute

American Energy: New Perspectives on the Shale Energy-
Water Nexus
 Amy Emmert, American Petroleum Institute

Future Direction of the Oil and Gas Sector in Management
Water Resources: NGO Perspective
* Marielle Canter Weikel, Conservation International

Water Management at Shell: Global issues — Local solutions
* Alfio Mianzan, Shell Corporate Environment

DISCUSSION PANEL  pytyure Challenges: Panel Session
* All Panellists

Summary and wrap up
* Alistair Wyness, IPIECA Water Working Group Chair

: IPIECA



FUTURE WATER CHALLENGES:
UNDERSTANDING FUTURE WATER SUPPLY & DEMAND

Paul Reig, WRI
2015 World Water Week




FUTURE WATER CHALLENGES:
UNDERSTANDING FUTURE WATER SUPPLY & DEMAND

Data limitations
Estimating future water supply and demand
Water quantity risks and impacts

Water policy & governance
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DATA LIMITATIONS

Gaps in regional-scale hydrological data

Certain types of water data are not collected or reliable
Water quality data is especially limited or unreliable,

Some countries or regions sill restrict access to water data.

Some water users and needs are unquantified or unquantifiable
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ESTIMATING FUTURE WATER SUPPLY & DEMAND

Scenarios of future water supply:
Impacts from GHG emissions
Precipitation (Runoff)
Temperature (ET and PET)
4 Representative Concentration Pathways (RCPs)

Scenarios of future water demand:
Impacts from changing population, GDP and urbanization
Industrial, agricultural, and domestic water demands
5 Shared Socioeconomic Pathways (SSPs)
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WATER QUANTITY RISKS & IMPACTS

RCP26 2011 _ 2040

Global pattern of change (ratio)
in the mean annual runoff from
the baseline period (1971-2000)
to 2040. Hanasaki et. al (2013)

RCP8 5 2011 _ 2040
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WATER QUANTITY RISKS & IMPACTS

Global water demand: Baseline scenario, 2000 and 2050
H jrrigation M domestic M livestock manufacturing | electricity
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Source: OECD (2012)
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WATER QUANTITY RISKS & IMPACTS

Change in Non-Irrigation Consumption (%)

L S eeee.—————————e
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Source: MIT (2014)
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2. WATER QUANTITY RISKS & IMPACTS

Projected change in water stress (Change
from baseline to 2030 business as usual )

I 2.8x or greater decrease
W 2« decrease
U 1.4x decrease
Mear normal
U 14y increase
M 2 increase
B 2 8x or greater increase
M Mo data
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WATER QUANTITY RISKS & IMPACTS

The road forward
Increasing water demands pose the largest threat to water security
Water managers can intervene by curtailing increases in demand
Adapting to decreasing water supplies in regions where water is
already fully allocated will be a significant challenge.

Some areas that are not expected to get drier may face increased

seasonal variability of water supply.
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WATER POLICY & GOVERNANCE

Water Trends Policy Reponses

Increasing water demand
Decreasing water supplies

Declining water quality Pricing

Rights & Allocations

Unmet needs Standards (e.g. Treatment)

Changing expectations
Climate change

% AQUEDUCT



WATER POLICY & GOVERNANCE

Major governance challenges in 17 OECD countries (OECD 2011)

Funding gap

Capacity gap

Policy gap (i.e. fragmentation of responsibilities)
Boundary Mismatch (i.e. hydrological vs. administrative)

Information & accountability gaps

% AQUEDUCT




RELATED SESSIONS

Monday August 24t 16:00-17:30
Revealing the Value of Water; Room FH 202

Wednesday August 26 16:00-17:30
Managing Change: Future Water Stress and Flood Risk Assessment

Tools: Room FH 307

% AQUEDUCT



For additional information, please contact:

Paul Reig | Associate, Water Program and Business Center | preig@wri.org
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AMERICAN ENERGY:

NEW PERSPECTIVES ON THE SHALE ENERGY — WATER NEXUS




UNDERSTANDING THE
U.S. REGULATORY FRAMEWORK

In the U.S., states are the primary
regulators of resources — including
both mineral development and
water use.
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The U.S. approach is consistent with the
United Nations Commission on
Sustainable Development
recommendation that water should be
managed at the lowest appropriate level
in order to facilitate decentralized
decision-making and stakeholder input.
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WATER QUALITY : STRONG WELL CONSTRUCTION

PROTECTS DRINKING AND GROUNDWATER

A 2015 draft report by the U.S. Environmental Protection
Agency (EPA) confirms that hydraulic fracturing has not
led to widespread, systemic impacts on drinking water
resources thanks to the safety and effectiveness of
state and federal regulations.

Requlated by Jursidiction

. Well construction*: material selection®, performance®,
evaluation* —e.g.,

" Cement regulation*®

" Casing and cementing depth*

. Cement circulation*

= Intermediate casing circulation*
. Production casing circulation®

=  Well integrity*: Protect groundwater through a
combination of redundant steel casing and cement
sheaths, mechanical isolation devices

=  Well logging and other testing*: data gathering tools
for formation evaluation, well design and construction

Groundwater Protection through Proper Well Construction

“ WELLHEAD

Otk

SHIAY1 MDOH SNOIAHIdWI

*Also covered by API Standards, Recommended Practices, or Guidance
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Oil and natural gas are currently
relatively water efficient fuels.

5) Water for Energy: Is Energy Becoming the Thirstier Resource?, Internatio
Energy Agency, Excerpt from the World Energy Outlook 2012

* The minimum is for primary recovery, the maximum is for secondary recove]
**Includes CO2 injection, steam injection and alkaline injection and in-situ
combustion. ***Excludes water use for crop residues allocated to food produd
Notes: Ranges shown are for source-to-carrier primary energy production, w
includes withdrawals and consumption for extraction, processing and transpo
Water use for biofuels production varies considerably because of differences
irrigation needs among regions and crops; the minimum for each crop repres{
non-irrigated crops whose only water requirements are for processing into fuq

RETURNS ON U.S. WATER INVESTMENTS

.S. oil and natural gas industry
ces the hydrocarbon inputs for
of U.S. energy production and
of US electricity generation by
less than 1% of the country’s




RETURNS ON WATER INVESTMENTS:
Egny . HYDRAULIC FRACTURING

CONVENTIONAL OIL
PRODUCTION’

HYDRAULIC FRACTURING OIL
PRODUCTION’

EACH
oy  S0008088

e GRRAEAER
TEXAS
to save

33 GALLONS

* Generating electricity from natural gas can result in substantial water
benefits; however, hydraulic fracturing is necessary to make accessing
those deposits commercially viable.

* On a per unit of energy basis, using hydraulic fracturing to recover oil is
also more energy efficient.

*  Without hydraulic fracturing, the U.S. would lose 45 percent of domestic
natural gas production within 5 years.

"
mon

6) Scanlon et al Drought and the Water—Energy Nexus in Texas (2013) and 9) Scanlon (2014) 25




WATER MANAGEMENT
DURING OIL & NATURAL GAS DEVELOPMENT

To learn more, see:
APl HF2: Water Management Associated with Hydraulic Fracturing and
* API RP 100-2: Managing Environmental Aspects Associated with Oil and Gas Operations Including Hydraulic Fracturing

Volumes and quality
of water required for

Volumes and quality the fracking fluid
of water required for . Managing the
the drilling fluid Managing the volumes of produced

volumes of flowback
water returned to the
surface in the first

Access to water from  (up to 99% of the
surface, groundwater  flyid depending on

water retumed to the
surface following

i or municipal water the torishal :
! sources operatorjshale] few days following production
i the fracking
DISCOVER, WELL

PLAN & HYDRAULIC RECLAIM
EVALUATE & [ —2ICONSTRUCTION | —>| PRODUCTION >

PERMIT FRACTURING
GAIN ACCESS

HEl
NONN 2\ \ ongding

3-5 12-18 3-5 20-30
Years Months Months Days Years * Timeline is not depicted to scale.
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WITHIN OPERATIONS,
SR WATER CHOICES MAY HAVE TRADE-OFFS

STORAGE TANK IMPOUNDMENT

* Tanks isolate waters from
the environment,
creating closed loop
systems.

* Impoundments facilitate
evaporation,
simultaneously returning
water to the water cycle
and reducing the amount
that will need to be
transported for treatment
or disposal.

fet=ret—r=
4
t

e

28



WATER TREATMENT

Developments
* Mobile vs. Stationary . l .

Private vs. Public
Investment

High Salinity e
Treatment + $357 million

Groundwater
Recovery

Water for US Hydraulic Fracturing: Competitive Strategies, Solutions, & Outlook, 2014-2020, Bluefield Research, November 2014



involved!

Learn
the facts &
science
of shale energy
development.

Share
what you know
about shale
energy with
others in your
community.

R ENERGY FUTURE

Questions?

Contact:

Amy Emmert

Senior Policy Advisor
can Petroleum Institute
Tel: +1 (269) 267-3517
mail: emmerta@api.org

Develop
policies and plans
that enable safe &

responsible
development.
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Future Direction of the
Oil & Gas Sector in
Managing Water
Resources:

A NGO Perspective

Marielle Weikel
August 24, 2015




Current State of Water Resources

« Water stress and scarcity are increasingly apparent physical effects of
climate change, and there are growing pressures on freshwater
resources from increasing withdrawals and declining quality (UNEP,
2013).

The World Economic Forum identified “water crises” as the number one
risk in terms of potential impact to the global economy in 2015 (WEF,
2015).

Under current projections, virtually all freshwater ecosystems and
biodiversity will face ecologically significant climate change impacts by
the middle of this century, most of which will be detrimental from the
perspective of the human livelihoods and communities (and
businesses) that depend upon them (WWF, 2010).




Freshwater Ecosystems and Biodiversity
Risks and Opportunities

* The conservation of freshwater biodiversity is important for the
long-term and sustainable supply of raw materials, and to
sustain human and ecological communities that depend on it.

« However, the biodiversity value of water resources is not
always systematically considered in oil and gas development
and/or operations decision-making.

* Only a few of the corporate and water-focused tools and
initiatives, including a few tailored to the extractive sector, give
attention to the overlap of water and biodiversity and
ecosystem services issues.




Trends in Water Management
within Oil & Gas Sector

« Companies are increasingly relying on tools and approaches
that can help them better identify risks and improve their

decision-making processes:
» IPIECA Global Water Tool
» GEMI Local Water Tool
» WRI Aqueduct

« Companies are increasingly making progress in the following

areas:
» Tracking their global freshwater consumption
» Tracking freshwater intensity
» Reporting performance (e.g. CDP’s Water Disclosure Project)




Opportunities for Water
Management Improvement

1. Systematic consideration of not only risks associated with
the physical and chemical properties of water resources,
but also of impacts to and dependencies on freshwater
ecosystems and biodiversity

. Adoption of water-focused performance targets

. Adoption of watershed —level stewardship approaches
that ensure a clear recognition of the environmental and
social dimensions of water management, extend beyond
the operational “fence-line”, and take a collaborative
approach




1. Freshwater Ecosystems & Biodiversity —
Integrated Biodiversity Assessment Tool (IBAT)

« Central database for globally recognized biodiversity
information:
« Key Biodiversity Areas
* Protected Areas
 Ramesar Sites

* IUCN Red List - including freshwater-dependent species

 Freshwater enhancements:

Allows decision-makers to access up-to-date information for
screening potential site-level risks and opportunities to
freshwater biodiversity and ecosystems within a project

boundary, thus providing additional insight for decision
making.




1. IBAT (continued)

M Home @ Map M Country/Territory M IBAT and P56 @ Data Behind IBAT @ Reports M Downloads
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2. Performance Targets

Cue from mining sector — Newmont example

Target definition Target for sites Target for Newmont

100 percent

s to have completed a

Complete

100 percent

of acho nd achieve

80 percent
¥ 100 percent




3. Watershed-Level Approaches

* Allilance for Water Stewardship
* Water Action Hub

« WASH and Freshwater Conservation
Guidelines




. Marielle Welikel
Senior Director, Responsible Mining and Energy
Conservation International
mcanter@conservation.org

Thank Youl!







CAUTIONARY NOTE

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this announcement "Shell", "Shell Group" and
"Royal Dutch Shell" are sometimes used for convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words
"we", "us" and "our" are also used to refer to subsidiaries in general or to those who work for them. These expressions are also used where no useful purpose is
served by identifying the particular company or companies. "Subsidiaries", "Shell subsidiaries" and "Shell companies" as used in this announcement refer to
companies in which Shell either directly or indirectly has control, by having either a majority of the voting rights or the right to exercise a controlling influence. The
companies in which Shell has significant influence but not control are referred to as "associated companies" or "associates" and companies in which Shell has joint
control are referred to as "jointly controlled entities". In this announcement, associates and jointly controlled entities are also referred to as "equity-accounted
investments". The term "Shell interest" is used for convenience to indicate the direct and/or indirect (for example, through our 23 per cent shareholding in Woodside
Petroleum Ltd.) ownership interest held by Shell in a venture, partnership or company, after exclusion of all third-party interest.

This announcement contains forward looking statements concerning the financial condition, results of operations and businesses of Shell and the Shell Group. All
statements other than statements of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future
expectations that are based on management's current expectations and assumptions and involve known and unknown risks and uncertainties that could cause
actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other
things, statements concerning the potential exposure of Shell and the Shell Group to market risks and statements expressing management’s expectations, beliefs,
estimates, forecasts, projections and assumptions. These forward looking statements are identified by their use of terms and phrases such as "anticipate",
"believe", "could", "estimate", "expect", "goals", "intend", "may", "objectives", "outlook", "plan", "probably", "project", "risks", "seek", "should", "target", "will" and
similar terms and phrases. There are a number of factors that could affect the future operations of Shell and the Shell Group and could cause those results to differ
materially from those expressed in the forward looking statements included in this announcement, including (without limitation): (a) price fluctuations in crude oil
and natural gas; (b) changes in demand for Shell's products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market
share and industry competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and
targets, and successful negotiation and completion of such transactions; (i) the risk of doing business in developing countries and countries subject to international
sanctions; (j) legislative, fiscal and regulatory developments including regulatory measures addressing climate change; (k) e conomic and financial market
conditions in various countries and regions; (I) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental
entities, delays or advancements in the approval of projects and delays in the reimbursement for shared costs; and (m) changes in trading conditions. All forward
looking statements contained in this announcement are expressly qualified in their entirety by the cautionary statements contained or referred to in this section.
Readers should not place undue reliance on forward looking statements. Additional factors that may affect future results are contained in Shell's 20-F for the year
ended 31 December 2014 Royal Dutch Shell’s 20-F (available at www.shell.com/investor and www.sec.gov).(These factors also should be considered by the
reader. Each forward looking statement speaks only as of the date of this presentation. Neither Shell nor any of its subsidiaries nor the Shell Group undertake any
obligation to publicly update or revise any forward looking statement as a result of new information, future events or other information. In light of these risks, results
could differ materially from those stated, implied or inferred from the forward looking statements contained in this announce ment.

Shell may have used certain terms, such as resources, in this announcement that the SEC strictly prohibits Shell from including in its filings with the SEC. U.S.
investors are urged to consider closely the disclosure in Shell's Form 20-F, available on the SEC website www.sec.gov. You can also obtain these forms from the
SEC by calling 1-800-SEC-0330.



THE RISING EXTERNAL PROFILE OF WATER

Brazilian reservoir levels

B

Water crises

Jaquari reservoir iff $80 Paulo s

Rapid and massive
spread of infectious
=y diseases
Global Risks 2015
10th Edition

Weapons of mass
destruction

Interstate conflict
with regional
consequences

Failure of
climate-change
adaptation
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Baseline Water Stress

withdrmwals / avallnble flow
Low [<10%)

Low to medium (10-20%)
Madium to. high (20-40%)
High (40-80%,)
Extremely high (>80%)
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STRESS NEXUS

ENERGY is needed to dean FOOD transports (virtual)

and transport water water
WATER is needed to a WATER is needed to

‘ WATER

Global demand s set to rise 40-50% by 2030

ENERGY is needed to produce food

FOOD can be used to produce energy

‘ ENERGY FOOD

Copyright of Shell International



WATER MANAGEMENT

m \Water regulation evolving Centre of Excellence in
rapidly Bangalore:

m \Water management plans B Integrated project delivery
mwater scarce areas m Technical support
m future water scarce areas m \Water R&D

-4

Dawson Creek wéter rec!amation; Groundbirch

Company name appears here



COLLABORATION

YIPIECA
The IPIECA
Water Management
Framework
fow o=t ol prad Qad pctiitiss
VIPIECA
VIPIECA
Review of

water risk tools

llm!il'lﬂ' water sources
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Efficiency in water use
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INNOVATIVE COLLABORATION: WATER
RECYCLING AT GROUNDBIRCH
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REDUCING FRESHWATER USE: DESALINATION
AT PULAU BUKOM, SINGAPORE




Activities Water Types Solutions Destination




FOR MORE INFORMATION

http://lwww.shell.com/global/environment-society/environment/fresh-
water.html

Wau afe hede: Home > Epvirenmant & Sociely = Enveranmenl > Frash walar

Fresh water

SHELL CLONAL
Cangs Locwtmn

Eawironmind & Sacaty
Erwlimhma -
Frash watnr .

Erall and fresh water

Frash wildi' dfsasd the wesld

Browmn the drain.. and mio

snengy produstoe

& nsturl It for wisder

Haking frush vaker 20 & areall Few natural TES arE a8 tial for b development as fresh water, and its importance will only rae as the
mlund warld's population ingreases and develoging e continge Do grow, The workd is aet renning oul of water, but it

is not always svailable whers peaple nesd it oF in 3 form that £ eacy to use. At Shell, we see taking cteps B0 MARKGE
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= Key future challenges

 Demand - supply imbalance, affected by population, economy and climate
change

 Water price & value evolution
e Societal and environmental pressures

* Technical development to improve agricultural and industrial water
efficiencies?

* Regulations (global, national, regional, local)

* Overlap between areas of oil & gas development & water stress/scarcity

. IPIECA
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Focus areas

IPIECA

The global oil and gas industry association for environmental and social issues

NEWS FOCUS AREAS

+ Biodiversity and
ecosystem services

v Climate change

v Fuels and products

+ Health

v il spill preparedness

+ Reporting

+ Social responsibility

» Water
v Water Management
Framework
+ Global Water Tool
» Local Water Tool

+ Case studies
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Hame » Focus areas » Water

Water

IPIECA’s multi-disciplinary Water Working Group, established in
2008, aims to improve understanding of how and why water is an
important resource along the oil and gas supply chain. This
includes producing guidelines for upstream fresh water
management, promoting greater consistency in identification of
water rnisk at the global and local scale, sharing good practice, and
promoting consistent freshwater reporting.

The IPIECA
issue activities

The issue
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Water resources

Good practice guidance

“iew water good practice
guidance.

Latest news

10-Mar-15 WBCSD releases
an updated version of the
Global Water Tool

= 17-Dec-14 IPIECA member
case studies on use of water
risk tools

= 28-0ct-14 Launch of the CED
Water Mandate

» 28-Oct-14 Mew IPIECA
guidance on efficiency in water
use

Events

Members please login or register
to view all available events.



