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EPWU/Army Partnership Agreement

ot L

All facilities are constructed on Fort Bliss
EPW leases land from the Army

Army pays for all concentrate disposal studies
and Environmental Impact Statement

EPW conducts all planning, engineering, pilot
plant work, design and construction

All facilities owned and operated by EPW
EPW sells water to Fort Bliss



Kay Bailey Hutchison Desalination Plant
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Reserves fresh water in
Hueco Bolson for drought
periods

Prevents brackish water

from encroaching on fresh
water wells

Increases fresh water
production for El Paso by
25%
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Remote Concentrate
Disposal Area

* L ess costly and less
environmental impact
than evaporation
ponds

= 3 injection wells

= Concentrate pipeline
(22 mi)




Injection Well Construction

Class | Standards

Well 1 (2004)
— 3,777 ft deep

Well 3 (2006)
— 4,030 ft deep

Well 2 (2007)
— 3,720 ft deep
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. Cretaceous strata . Silurian and Ordovician strata ° g

. Permian strata . Precambrian strata

Adapted from Collins, E. W, and Raney, J. A., 2000, Geologic map of West Hueco Bolson, El Paso region, Texas:
The University of Texas at Austin, Bureau of Economic Geology, Miscellaneous Map No. 40, 24-p. text, scale 1:100,000.
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Regulatory Concepts

» Safe Drinking Water Act (SDWA) prohibits injection
which endangers an underground source of drinking
water (USDW);

» |njection zone is considered a USDW because the TDS
Is < 10,000 mg/L;

= Class V injection well authorization prohibited injecting
water that did not meet primary drinking water standards;



Regulatory Concepts (Cont.)

* The injection zone is brackish with a TDS > 8,000 mg/L
and does not meet national and state primary drinking
water standards for arsenic, gross alpha, nitrite, and
radium,

= Membrane treatment would be required prior to use. It is
not a source of drinking water;

= Required to dilute concentrate to primary drinking water
standards;



Aquifer Exemption

Most viable option was an “Aquifer Exemption;”

Aquifer Exemptions require modifications to State UIC
Programs, including public notice and participation;

Exemptions are granted by the State with concurrence
from the EPA;

Process includes submittal of application package to
State for review. Once State reviews and approves, the
request is sent to EPA for approval;



Aquifer Exemption (Cont.)

= Aquifer exemption application package was submitted
jointly to TCEQ and EPA in August 2008. Aerial extent of
aquifer exemption request was based on a plume that
would be generated from the injection of concentrate at a
constant rate of 3 MGD for 50 years;

= Application demonstrated that:
o Injection zone was not a source of drinking water for
human consumption;
o No water supply wells penetrate the aquifer;



Aquifer Exemption (Cont.)

= Application also recognized:

o Quality of injected fluids does not significantly affect
existing water quality of the Exempt Aquifer;

o No measurable quantity of groundwater was
encountered until the exempt aquifer is reached at
depths ranging from 2,222 to 2,890 feet; and

o Upper and lower confining zones present.



Explanation

)3 Fort Bliss

4
N
Authorized Injection Wells D Proposed Exempt Area

= State Boundary :] Concentrate Plume
:] One-Quarter Mile Buffer Zone

e Class V Injection Wells




Aquifer Exemption (Cont.)

TCEQ approved Aquifer Exemption in December 2011;
EPA jointly approved the exemption in September 2012;
Although the exemption was secured, the Class V
authorization still required EPWU to dilute concentrate in

order to meet primary drinking water standards;

EPWU requested an amendment to the authorization
from TCEQ in September 2012; and

TCEQ issued amendment in August 2014.



What Did the Approval Mean?

No dilution and no waste of fresh water;
Can inject up to 3,360 AF/Year of concentrate;
Continual well maintenance and monitoring;

Quarterly reporting of injection pressures, rates,
volumes, and water (injectate) quality; and

Pressure Fall-Off Testing and MITs as required to ensure
integrity of wells.



Future Planning

Plant production to increase

Continued to be used in drought relief and
interruption of supply

Additional capacity with 6 skid






SAWS Brackish Desal Plant

H20aks
Grand Opening on January 27, 2017




SAWS Program Summary

v' H20aks Center located in southern Bexar County on SAWS ASR property
v Uses a brackish water underutilized resource nearby to San Antonio

v Takes advantage of State funding opportunities through Texas Water
Development Board

v" Three Phase Program

Phase | 10 MGD

Phase Il 20 MGD
Phase IlI 25 MGD




WHY BRACKISH?
Diversification
2017 SAWS Supply Portfolio

non-Edwards Aquifer
56%

. Recycled Water (CPSE)
B Recycled Water (Direct)
ASR Recovery
B Expanded Carrizo
. Brackish Desal
. Regional Carrizo
Canyon Regional
Edwards Aquifer Canyon Lake
44% Local Carrizo
B Trinity Aquifer
Edwards Aquifer




Early Work for
SAWS Brackish
Desal Project

»>Feasibility Study
2005 - 2006

> Test Wells
2006 — 2008
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Explanation
Geologic Outcrops
RockUnit
[ carrizo Sand

s [ Queen City Sand
] Rekiaw Formation

jes [ sparta sand

Wilcox Group




General Geology

Lower Wilcox is an
interbedded fine sand, silt
and clay

300 to 400 feet of
producible Sand in the
lower Wilcox that has to
be selectively screened

Upper Wilcox aquitard
isolates the freshwater
Carrizo Aquifer from the
brackish Wilcox

Wilcox Formation has
Sodium Sulfate/Chloride
type chemistry with a TDS
of 1,300 — 1,500 mg/L

. Land Surface

1,000 ft.
1,226 ft.

1,784 ft.

1,804 ft.

Edwards-Trinity (Platsar\'n.' . y

B~
X B
Edwards (Balcones Fault Zone) 8
X

N



Carrizo Well -‘ < ,
e ASR Well
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Carrizo Sand

Brackish Prod. Well
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Eagle Ford Shale, Buda Limestone & Del Rio Clay
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Program Design

Phase 1
> 12 MGD or 13,440 AF/Y

> 12 Production Wells
v Production Wells 1 thru 4
(2012)
v Wells 5 thru 8 (2013)
v Wells 9 thru 12 (2014-2016)

» 2 Injection Wells
v (#1 -2012)
v (#2 - 2015)

» Over 12 miles conveyance
piping

> RO Treatment Plant




WELDED STEEL PLATE WITH 2-INCH

Production Wells

12 Production wells oo
Each about 1,600 feet deep I
Completed in Lower Wilcox Formation { [ J—

CLASS A CEMENT

Production rate of 700 — 1,100 gpm | g ———

TDS of 1,300 - 1,500 mg/L SRR

20-INCH DIAMETER UNDERREAMED HOLE EXTENDS 20
ll'NEEle[BLfLOW LOWEST WATER-BEARING FORMATION SCREENED

GRAVEL
10~INCH ROD~BASE 316L SCREEN

10-INCH 316L STAINLESS STEEL BLANK CASING

TOTAL WELL DEPTH VARIES FROM 1,300 TO 1,750 FEET

TYPICAL PRODUCTION WELL (Not to Scale)

LBG—GUYTON ASSOCIATES
BRACKISH GROUNDWATER ot THoTe 000
vxEul._cLux PRODUCTION

C35,)SAN ANTONID
UES WATER SYSTEM

TYPICAL TwO-PIECE
PRODUCTION WELL

4 Do of Loggute, Breshears & Grabem, b

Figure 3




Difficulties with Production Well Construction

» Gravel Pack Installation
v" Be methodical and take your time installing
v Try to match volume calculations from caliper log

» Sand Production, Turbidity and Silt Density Index




Cartridge
Sediment Filters

SAWS modular
skid mounted
RO trains

)))))




Class 1 Injection Well Permitting

Injection wells authorized by TCEQ under an
Underground Injection Control General Permit
For Brackish Desal Concentrate Disposal

o Worked closely with regulatory staff;

o Filed Notice of Intent & financial assurance;

o Developed technical report (geological description,
maps, x-sections, identification of USDWs,
construction details and procedures, mechanical
integrity, reservoir mechanics, formation testing
program, well stimulation program, injection
procedures, area of review, etc.);

o Big advantage is Regulatory review time is
streamlined from a previous review time of about
13 months down to about 60 days.

o UIC General Permit issued for period of 10 years.
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All depths referenced to ground level

- - a b o Conductor Casing: 20" by 0.625" wall setin a 30" augered
njection Wells - e

4.— Surface Casing: 13-3/8", 61.0 Ib/ft, K-55, ST&C set at 1990

2 - Class | Injection Wells 3’ | ettt hoe
. N Cemented to the surface as follows:
Completed In Edwa rdS : : Lead: 823 sacks of standard w/ 8% Bentonite mixed to 13.3
ppg, 1.85 ft¥/sack.
TOtaI Depth Of 5’040 — 5’ 1 00 feet '-'_: i) Tail: 347 s:_acks of standard mixed to 15.6 ppg, 1.18 ft¥/sack;
800 feet open hOle Complet|on .“ 65 sacks circulated to the surface.
= — Annular Fluid: 9.3 Ib/gal corrosion inhibited brine with
e oxygen scavenger and biocide.
Concentrate |S about 1 5,000 mg/L 1:— z?gg iit;ir;gﬁfjj:g;j—&%". 40.0 Ibfft, L-80; LT&C, set at
Native Edwards water salinity — 90,000 N Cemented as follows:
mg /L TDS FF)lprgt ?tgg%fasoagigks of Class H w/ 6% T20 mixed to 13.7
I njection volume is 1.1 MGD ?fgo;ggStf%gfggascichs of Class H w/ 6% T20 mixed to
Injection rate of up to about 400 GPM v Top of cement at 1620
each ; Cement Stage Collar: 3941'.

Injection Tubing: 7", 26.0 Ib/ft, N-80, LT&C with latch-in seal
assembly set at 4160'.

Packer: 7" by 9-5/8" with latch-in polished bore set at 4160'.
Bottom of packer at 4165".

L E—

Open Hole: 8-1/2" open hole from 4195' to 5040'.

Construction Difficulties
» Cementing Long String
v" Match Caliper volumes
v" Multistage cementing




For More Information Contact

Brad Cross, P.G.
Bill Stein, P.G.

LBG-Guyton Associates
512.327.9640

Scott Reinert, P.G., P.E.
El Paso Water
915.594.5579

Kevin Morrison, P.G.
San Antonio Water System
210.233.3667



