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WHERE HAS O&G
DEVELOPED SWD
WELLS?

San Juan Basin

Raton Basin
Midland Basin

Delaware Basin




DISPOSAL FEASIBILITY
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* Class I or Class V wells for Deep Injection of RO brine

* NMED UIC

* Application similar to DP for discharges to groundwater

* Must know characteristics of injection zone
* Analysis to show groundwater less than 10,000 mg/L will NOT be impacted
* Public Notice subject to protest

* NMOSE

* Well drilling permit
* Plan of Operations



* Type of Injection Zone
* Sandstone — typically Hacdl
* Carbonate rocks — typically good

* Regional setting and overburden characteristics have many
challenges

* Demonstrating containment of injected fluids may be costly if
multiple wells are required for injection and monitoring

* Existing issues from O&G operations will be magnified



NW NEW MEXICO - SAN JUAN BASIN

* Farmington-Aztec-Bloomington
* Reliant mostly on surface water

* Could benefit from drought-resistant
brackish groundwater source

No saline water known 3,000 to 10,000 ppm
1,000 t0 3,000 ppm [ Over 35,000 ppm
10,000 to 35,000 ppm




NMBG (2015)

West

10,000 ft4 Chuska

Sea level

-4,000 ft

Mtns.

Chinle Group
and older rocks

Cross section at the latitude of Aztec

LSehWIIS Pictured Cliffs Ss
Cliff House Ss

Mancos Point Lookout Ss
Shale

Dakota Ss

Morrison Formation =
Entrada Sandstone

East

Sierra
Nacimiento

6.5 miles

[  Fresh water
[] Zones with nodata

[1 Aquifer with 5,000-10,000 mg/L TDS |
[1 Aquifer with >10,000 mg/L TDS

Rechargel/Infiltration




NORTH CENTRAL NEW MEXICO - RIO
GRANDE RIFT

* Albuquerque-Rio Rancho-Santa Fe

e Reliant on fresh surface water and
groundwater

* Could benefit from drought-resistant
brackish groundwater source

No saline water known 3,000 to 10,000 ppm
1,000 t0 3,000 ppm [ Over 35,000 ppm
10,000 to 35,000 ppm




WEST EAST
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CLOUDCROFT -TOP OF THE MOUNTAIN

* Direct reuse system in need of disposal
well — not suitable environment for
evaporation pond(s)

* Class V well for RO concentrate disposal?

* Existing well exempt from design
requirements?

* Monitoring plan

No saline water known 3,000 to 10,000 ppm
1,000 t0 3,000 ppm [ Over 35,000 ppm

* | .ow volume non hazardous fluids? o
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Sky Country Estates

The Lodge at
Cloudcroft

San Andres R13E | R14E

Apache Canyon
Replacement
Pumphouse Canyon
bend in section

Wells

Yeso

unsaturated with

\ pockets of brine
brine

200,000 mg/L

=
2}
g
=
N’
=
o
=
<
>
o
o
()

([Sure 1) UOIBAQ[d

2 miles
?




SOUTHEAST NEW MEXICO - PERMIAN BASIN

e Roswell-Artesia-Carlsbad-Hobbs

* Overlying salt formations as confining

beds - bad

* Carlsbad sinkhole — creates bad
perception of geologic dangers

No saline water known 3,000 to 10,000 ppm
1,000t0 3,000 ppm  [HEM Over 35,000 ppm
10,000 to 35,000 ppm




in

khole Development

(P)
=
—

5) Si

(BW
New Mexico

1C€

ia,

s Water Serv

near Artes

(A) Jim’




hﬁmmﬂmf o

T N 3 o 4 | : B B \: »
S oy bié “ ] Sk ) »
. : r ‘ ¢ f!
" A N o y f A S x - .
A .. A " ) 11 R X . NS -
« Mg g 5
'y . ‘3 . A 4 ' : ‘ -
1 g | W N u N
i

Carlsbad
Sink

7~ deep
el UG injection

Service e ' ,_ 7 WCHS
Stations L = __S - |




Carlsbad
Sink

area of
subsidence and

potential
collapse




SOUTH CENTRAL NEW MEXICO - ALAMOGORDO

* Use El Paso as example — similar geologic
conditions

* Existing monitoring wells may be used
* Limiting factor may be formation head

* White Sands replenishment plan

No saline water known 3,000 to 10,000 ppm
1,000 t0 3,000 ppm [ Over 35,000 ppm
10,000 to 35,000 ppm




Alamogordo
fault zone

(4

A

Sacramento East
Mountains

6000

Desalination Plant

Wastewater Treatment Plant
proposed

892 ft bel)

v

Garton Well

(TD

=

L TDS = 3i000-10,000 mgli -

= |

° & s o Lot 2 AChe b 1B
i o Slo 9 e i =

2 IDS = 10.000-35,000 /L. - N KPS 1 = 1,000-3,000 g/t ||

°

Permian

elevation, feet above mean sea level

—
)
>

=
-]
Q
w2
=
]
-]
=
)
>
(=]

=
]

—
5

&
=

=

—
o
>

e
)

Precambrian

Precambrian rocks

Sources: McLean, 1970 4x vertical exaggeration
King and Harder, 1985

Sources: McLean, 1970; King an Finch, 2005 4x vertical exaggeration
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