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Why PW Reuse?

“Even if we could treat produced water to drinking-
water standards ) Why would we?” »'.-;‘j'_’:3"('J]P0LITICALREPORT

Wastewater, wastewater everywhere: In the Permian Basin, a new kind of boom - 2020

" Production likely to continue

" Regional Water Stress

= Water Balance and Source of Supply
= fconomic Development

sSustainability
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Why PW Reuse ... decades of supply

e Onshore crude oil production in the Lower 48 states

Onshore crude oil production in the Lower 48 states by region
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NM averages 4 to 5 bbls PW /
bbl oil

NM Production likely to
continue
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Why PW Reuse ... water stress

: : ON AVERAGE THE UNITED STATES HAS LOW-MEDIUM
[ ]
NM is the only US. state facing |yt g

“extremely high” water stress, on par

BASELINE WATER STRESS

with the United Arab Emirates, the T @080k MPoh  medam (G0 weirum Moo
(>809%9¢c) (20-40%c) 10-20%)

globe’s 10th most water stressed nation.

e “There is no buffer left ... no cushion.
We have one hell of a water challenge,

and we better plan for it”
*  David Gutzler, retired UNM climatologist,

Interim Water & Natural Resources
Committee 7/13/21

Energy Partners LP
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Why PW Reuse ... enhance water balance?
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Why PW Reuse ... economic development

« “An estimated three out of four jobs
that make up the global workforce are

either heavily or moderately dependent |_E A\/|NG

NO ONE BEHIND

The United Nations World Water Development Report 2019

on water. This means that water
shortages and problems of access to
water and sanitation could limit
economic growth and job creation in
the coming decades.”

« “This analysis highlights the fact that
water is work — it requires workers for
its safe management and at the same
time it can create work and improve
conditions.”

Energy Partners LP
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Products
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Landfill

Why PW Reuse ... sustainability

* GRI 303 Water & Effluents:
* Ensure availability and sustainable management of
water
* Amount of water consumed by an organization and
the quality of its discharges can have impacts on
quality of life, social and economic consequences for
local communities
* Under 303, organizations encouraged to:
* Prioritize action in areas facing water stress
* Understand and respond to local contexts
* Aim to benefit and respect the needs and priorities of
water users

Hydrogen

1.0079

* Energy Transition & water
* Hydrogen projects
* Direct air capture
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% U.S. DEPARTMENT OF FOSS”

Y ENERGY crerqy

Tool for Assessing the Economic,
Societal and Environmental Tradeoffs

in Oil & Gas Produced Water

Management and Reuse
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Tool for Assessing the Economic,
Societal and Environmental

Tradeoffs in Oil & Gas Produced
Water Management and Reuse

Goal: Develop an integrated model for assessing the
economic, societal and environmental tradeoffs associated
with alternative produced water management and fit-for-
purpose treatment and reuse.

Problem: While many oil producers are considering
qualitative Environmental, Social, and Governance (ESG)
strategies to assess the general cost and benefits of the reuse
of produced water, there is no comprehensive tool for
guantitatively assessing the full costs and benefits of
alternative produced water management and reuse strategies
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Oil and Gas Water Management
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System Dynamics

/\/\/

System Dynamics Model:
Several hundred variables

Several dozen feedbacks Environment

Feedback to operational
costs, local economy, jobs

Feedback Q};
(+or—)
Feedback to Economic
water supply,
land use, waste Oll & Gas
streams -
A Water
Feedback Subsystem Interaction
(+or—) Managemen
Feedback

(+or—) Souetal

o° Engineered ~— %

<«

Feedback to storage,
treatment, distribution,
and energy
infrastructure

Feedback to public health,
and environmental justice



Stakeholder Engagement

* Leverage New Mexico Produced Water
Research Consortium network of
industry, regulators and developers

* Process of engaging decision-makers and
stakeholders in:

o Model development, and
o Decision analysis.

Conducted events on the following topics:
o Data resources,
o Overarching model structure,
o Oil & gas water disposal,
®

Oil & gas production, transport and
storage (3),

o Southeast NM water resources,
o Economic impacts and water use, and
o Public health effects (2).

Bi-weekly meetings with NMPWRC social-
economic working group




PW-ESESIm

Treatment
Wastes

PW-ESESim Conceptual Model
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PW-ESESim

) IDST
iDST Subset }

SD Model I

Processed Cost
Initialize | Scenario Water Benefit Summary
Setup Analysis Analysis

Results to
Excel

Initial data
from Excel

Environmental
Analysis

Economic [, ")

Analysis

IMPLAN }




PWV-ESESim
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*Water Resources *Pollution
O Source waters o Waste disposal
» Fresh groundwater volumes
» Pecos river O Aquatic impacts
» Brackish water o Soil degradation

> Wastewater
> Produced water

O Water use sectors:
» Agrticulture/Livestock,
» Municipal,
» Oil & gas,
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PW-ESESim

Social: Human Health

Based on EPA’s Exposure and Fate
Assessment Screening Tool (E-

FAST)

Determine change in dose rate for
both acute and chronic exposure:

o Pecos River (incidental contact)
o Fish Ingestion

o Groundwater contamination

O

Inhalation (spray irrigation)

Compare to exposure with current
water quality.

Index to Concentration of Concern
levels

L Gcseening Level Main Page

l E l |‘ T ? Hep l
-
Varen 20
Exposure and Fate Assessment Screening Tool
Select from one of the four modules below:

Genesal Population Dawn Consumer Probinbilisthc
7':':“.”:,_,“.“ The Exposure Dilution Model
Industiial Releases Drain Patvway (PDM)

| O ————
“

14|
2 s | =
,_-- '\

Exposed Population

5 Aduk

© SmalChiz lage 35)

" Yauth jage 1319) © Inleet |age 1-2)
O Oodlee B2l ¢ Inlesilege < 1)

................................

Chcd bwra 10 mhact
> Mo it ol
Workeloo vV 7ado

Cremcad 10 {12350z

16




O

PW-ESESim

Social: Environmental Justice

Metrics adapted from:

California Environmental Protection

Agency's Environmental Justice Screening

Tool (CalEnviroScreen 4.0), and

Washington State Department of Health's

(WaDOH) Environmental Health
Disparities tool

Distance to
Nearest Oil & Gas
Well

N
v

N
o

Distance to Nearest O&G Well (mi)

Indicators
Proximity to oil and gas activity
Proximity to PW disposal
Proximity to heavy traffic
Decreased air quality due to traffic
Decreased water quantity
Impaired waters
Poverty rate
Unemployment rate
Household affordability

Historic cultural sites

Metrics and State
Variable Type

Environmental Exposure
Environmental Exposure
Environmental Exposure
Environmental Exposure
Environmental Exposure
Environmental Exposure
Socioeconomic
Socioeconomic
Socioeconomic

Cultural

Status
Static
Static
Static
Dynamic
Dynamic
Dynamic
Dynamic
Dynamic
Static

Static
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