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Presentation Overview

e Review of EPA’s National Water Reuse Action
Plan efforts for produced water stewardship
and reuse.

* What “is not” produced water and
environmental stewardship.

* What “ is” produced water and environmental
stewardship and why does it matter.

* Opportunities for GWPC/EPA UIC to have a
major role in oil and gas environmental and
produced water stewardship and regional
economic development.
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Why Consider Treating and Reusing Produced Water

Inatructions: This base map displays 2013 categories. To view 2003 10 2013
place your cursor over any individual state. For a peintable version of the 2003 and 201! m
categorizations and maps, see appendix Il

Appalachhn.
Bun
State Water Stress Unconventional Oil and Gas Basins
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Carlsbad Brine Well — Using Fresh water to make brine for Drilling

The Carlsbad Brine Well, located at 3005 South Canal Street in Carlsbad, New
Mexico, was used to produce brine water for oil and gas drilling from 1978 to

2008. Brine is a salty water that is used in drilling mud and is naturally occurring
nonpotable water.
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Over Injection of Produced Water Induces Seismic Activity
iIn O&G Regions in NM

State of New Mexico
- Energy, Minerals and Natural Resources
= Department
Michelle Lujan
Grisham
Governor
Adrienne Sandoval, Division Director
Sarah Cottrell Propst Qil Conservation Division
3 Cabinet Secretary

Todd E. Leahy, JD, PhD
Deputy Secretary

. NOTICE TO OPERATORS

HNumber of earthquakes > M1.8in southeast NM by Cluster IMMEDIATE RESPONSE PLAN FOR SEISMIC EVENTS RELATED TO CLASS Il

UNDERGROUND INJECTION CONTROL WELLS
November 23, 2021

. The New Mexico Energy, Minerals and MNatural Resources Department, Qil Conservation
ObVIOUS|y we need 120 Division (“OCD") has the authority under the Oil and Gas Act (Section 70-1-1 et seq., NMSA
1978) and pursuant to delegated authority from the U.S. Environmental Protection Agency

better prOdUCEd g:m under the Safe Drinking Water Act (42 U.S.C. 300f et seq.) to regulate all aspects of
. Z Underground Injection Control (“UIC") Class Il well development and operation, and
water stewa r'd S h | p E decommissioning, including their contribution to induced seismic activity. See 19.15.26 NMAC.
é . This Notice sets forth OCD's framework for responding to seismicity related to UIC Class |l
in N |V| injection well operations wherever it may occur across Mew Mexico.
48
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Lack of Produced Water/Environmental Stewardship In TX Too

Shallow Disposal — Ecological Impacts

(2017-6/14/23)

65-acre Lake Boehmer

"Texas Dead Sea’ Deep Disposal - Earthquakes
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Alternative to Disposal is Needed in NM Permian Basin

e At 2018 production, OCD estimated New Mexico had 10 years of disposal
* Production has doubled since 2018- oil and gas provides 50% of state revenue
¢ ZO0,000 aCft/yr Of PW 2022 SE New Mexico Permian Basin

Water Balances (65-75% Recycle Rates)

Monthly Crude Oil and Produced Water in NM Since 1994

onth

~~ Surplus exceeding local

injection / disposal

t—
Is of Oil Produced per M

| SEPIY Fps .

Barrels of Proudced Water Generate

Billion Barrels per Year

2022: 0.7B >>
2026: 1.7 Billion/yr
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2019 New Mexico Produced Water Act —Driving Stewardship

PRODUCED WATER FACTSHEET

What is the 2019 “Produced Water Act”?
8¢ e Passed as part of House Bill 546 (HB 546) in the
Wjji;""w:;‘h iﬁﬁ 2019 New Mexico Legislative Session,
SRS * Provides jurisdictional and legal clarity over
B e S produced water management and ownership in

h i *  May inchuce fluids that were used during drilling, such

as hydraulic fracturing fuids

R — New Mexico, and

To date, only about 10% of al produced water generated in
New Mexico is reused or recycied in ol and gas operations.
= No produced water has been permitted for use cutside of

e o I * Encourages the oil and natural gas industry to

Why Encourage Reuse, Recycling, and Treatment of Produced Water Now?

For every barred (42 galions) of oil produced, four 10 seven barrels of produced water may be generated. In

o e o e et o . e s ATt favor reuse, recycling and treatment options

duced water (~60,500 Otympic size swimming pools). New Mexico is considering alternate pathways for pro-
duted water management 10 address growing Concerns associated with (1) carrent underground dunposal

practices assocated with continued ofl and gas [ / . . - -
deveopmert, whch st ssnabe and s | 4 : Instead or a rellance on limite resn water
been linked 1o other enviconmental challenges, | / / A |
such a4 earthquakes; and (1) water scarcity o S
and groundwater depleton, which are fore / /

b

e y resources for drilling and fracking and deep well
= injection.

residues, salts, suspended solds, and other
Sowce MIp //wee gupc orp/producetwatsr

chemicals. Technological advancements e

Creating new OPPOrtunities 1o treat and reule

water while peotecting the enviconment and

human heaith

Vi NMED's Produced Water wetnbe (s /e aoe ns pos (new ek froduced sates [) foe 20500 information and to
SN WP O NMED Prodhuced Wate updates T0 sebnt rnpet, emad pw pow snaect @ 3ale ©m o
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2020 EPA National Water Reuse Action Plan

* Focus on the fit-for-purpose treatment and
reuse of waste water

* Five major programmatic areas:
 Thermo-electric cooling water
e Agricultural waste water
* Municipal waste water
* Produced water
* Storm water

* Produced water milestones in Section 2.4.2
of the WRAP include collaboration and
Two of the United Nations’ Sustainable OUtreaCh Wlth WRA and industry

Development Goals are water reuse as key to a

¢

NM NEW MEXICO
APV A1 PRODUCED WATER
RAEAE RESEARCH COMSORTIUM



States with Produced Water Recycling and Reuse Efforts

Recycling — use inside oil and gas, Reuse — use outside oil and gas

Two-thirds of voters care
about water, conservation

e States

e California

* Pennsylvania
* Wyoming

* New Mexico
* Arizona
Texas
Colorado
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BY CHRES WOODWARD
THE CENTER SCUARE
CONTASIUTOR

Mare than two-thirds of vot-
ers in Mountain West states
say they are worried about
land, water and wildlife in the
regim according to a.recent

The Conservation in the
Wiest Pou by the State of the
Rockies Projects at Colorado
College, found 67% of voters
upmssed worry about “about

our land. L air vild-
life" as to L
The poll mark® the 14th

It was anmmc:cd from Janu-
ll’) 4to21 and involved at least
400 registered voters in each
of the eight states for a total
3,376 voters.
Among those warried about
the future of nature in the
west includes 72% in Arizona,

68% in Colorado, 83% inldaho, tives

67% in Montana, 63% in Neva-
da, 64% in New Mexico, 85% in
Utath, and 58% in Wyoming.
While 96% of Democrats
surveyed deem water, air,

wildlife, and public land
issues important, so do 87%
of Independents, and 4% of
Republicans, according to the
survey.

“There may be a lot that
divides voters across the coun-
try, but in the West, there is
nearly univessal consensus
;a‘t‘ﬁvor of lt::_ms&rvmiun b

na Miller-Stevens, the
priffect’s director i an asso-
. cidte professor at Colorado
Lollege, said In a statement,

onl) do voters prefer
when asked how

p&dﬂnlandsaxﬂ'wau-rmxud
be utilized, but issues involv-
ing water, air, lindand wild-

llbamm;;dmindwemhm
v mike

The survey also marks
the first time in the poll that
Republicans and Indepen-
dents favor “prioritizing con-
sefvation over maximizing
energy production,” the proj-
ect said In a news release.

Among all voters, 70% said
they their reprosenta-

moee on ensuring
on of resources and

Significant Environmental, Social, and Economic Stewardship Benefits
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Water Supply Growth Drives Economic Growth

16
14 e Fresh Water Availability
12 e GDP /
e E|ectricity Use /
olO -
)
38 -
6
4 _
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Year

US GDP Growth vs Energy and Water Growth
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* NM is 49t in fresh water availability

AZ NM
Water supply: 7 M acft/yr 2 M acft/yr
GDP: S300 B/yr S100 B/yr
Ag use: ~72% ~75%
M&I use: ~28% ~25%
Population: 7 M 2 M

“Water promises to be to the 21st century

what oil was to the 20th century: the

precious commodity that determines the

wealth of nations.” Mex
Fortune Magazine, May 15, 2000

yyyyyyyyy

Produced Water-Economic, Socio,
Environmental Simulation Model
(PW-ESEim) Model: Proof-of-
Concept for Southeastern New
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Produced Water Treatment Needed for Recycling and Reuse

Produced Water Constituent Concentrations
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mg/L (pCi/L for Radium)
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0.01

0.001
Barium Boron Bromide HEM MBAS \/ Ra226 + 228\ Strontium TOC Sulfate TDS Chloride

(18,387) (2,419) (5,283) (111) (97) (190) (7,615) (375) (100,066)  (96,427) \ (105,903)
[11,369] [2,180] [4,875] [92] [89] [184] [6,969] [368] [93,056] [96,421] “[105/816]

[EPA-821-S19-001]

San Juan Basin
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Affect of Produced Water Recycling Regulations
on Fresh Water Use
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Month

Monthly Water Use (bbls)

Current Water Use in
Drilling and Fracking

State Fresh Produced
Water Water Reuse
Use
New* 5% 80%
Mexico
Texas 50% 50%

* Fresh water use regulation
change in 2019, more restrictions
proposed in 2024




Produced Water Treatment for Recycling in Oil and Gas
* More recycling inside oil and gas

* Treatment and reuse of produced water
in plugging and abandoning orphan wells fMachine Start _jEfluent Line De”s‘tylr Brine

* Similar use in repurposing abandoned oil Off, -L Recovery
and gas wells for brackish water wells *

* Get more oil recovery and lower SWD

Distillate

operational costs with ‘clean brine’ === - | .
NMPWRC Thermal Technology Testing
PW Produced water thermal treatment - fresh water
for cementing and 10# brine for re-drilling before
Clean cementing
brine e S2/bbl for fresh water and $3/bbl for 104# brine

e S$25 M in federal funding
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Western States Treated Produced Water Reuse for
Land and Agriculture in TX, CA, anY o

California* 1000 ~100 1995 Full-scale
irrigation
Wyoming 500 ~100 2020 Full-scale
rangeland

Texas RRC 1000 ~50 2024 Pilot-scale
rangeland or
irrigation

* Conventional produced water only
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GWPC Opportunities to Support Improved Produced Water
and Environmental Stewardship

 Establish Water Star as the Produced Water Data Information Platform
* Both water quantity and quality (~¥15 major constituents per EPA report)
* Some aggregation by % township or equivalent lat/long

* Consider improvements to FracFocus
* Require MSDS information for ‘proprietary chemicals’
* Consider working with industry to endorsing ACS “Green Fracking” like-approach

* Consider weighing-in on establishing standards for repurposing plugged
and abandoned wells and the associated re-drilling, re-plugging, and re-
perforating to access shallow or deep brackish and saline aquifers for use
for potential agricultural or industrial applications.
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