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Abstract

Hydraulic fracturing has a long history in the state of Texas with (1) several established plays, such as the Barnett Shale, (2) plays of recent
interest, such as the Eagle Ford or the Wolfcamp, and (3) older plays being revisited such as the Spraberry or the Granite Wash. We
compiled water consumption and use for year 2011 (about 82,000 acre-feet) and compared it to an older analysis done for year 2008 (about
36,000 acre-feet). A private database compiling water use information is complemented by industry data to access fresh water consumption,
recycled water use, and brackish water use.
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Storage near end of Jan, 2012: 0.289 Million acre-ft (35%)
Conservation Capacity: 1.1132 Million acre-f
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I Hydraulic Fracturing Water Use | *#" =3 galons
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2008, '10, '11 Water Use (thousand AF)

Jump in water use in oil plays




A few numbers....

2001-2010 Average Water Use (KAF)
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A few numbers....
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2011 Mining consumption:

| Oil and Gas = ~120 kAF water use
(HF, drilling, waterflooding)

- HF = ~81.5 kAF water use

2008 Mining consumption:

Oil and Gas = ~60 kAF (~36 kAF HF)
Coal/Lignite = ~20 KAF

Aggregates = ~70 kAF

HF = ~65 KAF water consumption

Others= ~10 KAF All others = ~100kAF
Total= ~160 KAF ¢’

Total consumption = ~190 KAF
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GW/SW split: little known
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2006 survey in Barnett:
~60% groundwater
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GW/SW split: little known
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2006 survey in Barnett:
~60% groundwater

2012 Barnett:
~20% groundwater

2012 Haynesville-ETx:
<% ~70% groundwater

2012 Eagle Ford:
" ~90% groundwater

2012 Permian B.:
~100% groundwater
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HF Water Use (year 2011) -
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HF Water Use (year 2011)
Based on ~30% of water use (thousand AF)
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I O&G water use and consumption
projections
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I O&G water use and consumption
projections
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Historical water use

Carrizo-Wilcox aquifer (state-wide)
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Water Use Fraction: PB
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Water Use Fraction: EF
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Waterflood: Permian Basin
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Texas Industrial Sand Production (Mt)

Auxiliary water use
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Conclusions and final thoughts

Bureau of Economic Geology

» Upstream oil and gas uses little water at the state
level
* However:

— Frac water use can have a large impact locally,
particularly on groundwater

— Diffuse, transient pumping, no interlocutor (# well field)

— Population growing in a state where droughts are
frequent: competition with other users

* There is a need to develop alternative sources of
water (brackish, reuse, etc) and less water-intensive
techniques for HF
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CURRENT AND FUTURE WATER DEMAND 0]
TEXAS OIL AND GAS AND MINING SECTORS
POTENTIAL IMPACT ON AQUIFERS

Jean-Philippe Nicot
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ABSTRACT

The Texas mining industry, in addition to oil and gas, produces mostly lignite coal and agsregar
cruzhed rocks). Operations always involve water, either az an aid in extraction or a: a byproduct. |
current water use in the various sectors of the mining industry and made projections for the next 50
cerned the upstream segment of the oil and gas imdustry (driling, hydranlic fracturing, waterfleods)
(washing included but no fuorther processing), the coal industry (pit dewatering and aguifer depressi
stances mined in a fashion similar to that of aggregates (industrial sand, ime, ate.), as well as through =/
in 2008, the industry used ~160 thousand acre-ft (kAF), including 35 KAF for hydraulic fracturing and
poses in the oil and gas industry. The coal and aggregate industries used 20 KAF and 71 kAF, respec
trial sand dominates the r inder. Approxzimately three-fourths of the water used is consumed, and a
of the water consumed iz groundwater, Projection estimates call for a steady increasze in water usze in
duction and a sharp increasze, followed by a slow decrease, in the oil and gas industry, Operators favor
plentiful, but groundwater iz a more drought-proof source. Because the various segments of the energy
across the state, they impact many different aguifers, Mining withdrawals represent only ~1% of total
level but can be much higher lecally and compete with other uses, such as municipal usage or irrigation

for the Texas Water Development Boa
mine county-level historical and proje
Texas, focusing on fresh water (tota
[TDS] = 1000 mg/L). Disregarding m
oll- and gas-related facilities, the 17¢
listed a total of 11 hgmite nunes, 100+
sand and gravel operations, many of th
facilites of a different type, neither
Tesxas in 2000, More details about min
detailed account of water use, can be fo
(hl and gas resources are generall)
and umconventional categomes (Figs.
represents the archefypal resavou trag
carbonates and 15 made up of interce
‘gasy’ commumication with the weell ba
charactenzed by the use of advanced te
different types of formation and'or extn
tional resources of mberest relevant to t
meability and a need to stinmlate the »

INTRODUCTION

Mineral resowrces in Texas fall mmte fowr ecategones:
(1) hydrocarbons (oil and gas), (2) lignite and coal, (3) crushed
rock and sand and gravel (collectively known as aggregates), and
(4) other substances. (hl and gas make up most of the dollar
value and compese a significant fraction mn terms of volume with
the agzregate category (Table 1). Oil and gas are preduced from
almast every county in the state (Fig. 1a), whereas hgmte mines
are loczted in a namvow band in the muddle of the state (Fig. 1)
and parallel to the coast (Kyle, 200%; Kyle and CLift, 2008).
Sand and gravel are exploited meostly aleng nvers (Fig. 1d).
Crushed-stone quaries are present mostly m the footprnt of the
Edwards Limestonz. The objectrve of a recent study performed

Copynight @ 2012, Guif Coast Assocation of Geological Socielies. All nights resened.

Manuscript received March 14, 2012; revised manusaipt received May 25, 2012 man-
soipt acoepied May 25, 2012,

GCAGS Joumal, v. 1 (2012), p. 145161,
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Water Use for Shale-Gas Production in Texas, U.S.
Jean-Thilippe Nicot* and Brdget R. Scanlon
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© Sgpetng irmaion

ARSTRACT: Shole-ge prodction wing hydmbc racudng of mostdy
hortromtsl wells bas led to comsaler e controweny ower wses s
amd -nn'ﬂ'u'ltnﬂhqxh The m vt e o o quuﬁrnl walar
s bW Ihitj.l lruuhdhn {-!‘dl.l Hrowm T, wihsch bs U doemsant
producer of dhde g in the US with o foom on theee magor ploys the
Banctt Shae (~ 15000 wells ned- 2011 L Tos Henaville Shade (190
wilk ), smd Fagle Ford Shale (1040 welli |, Past waber e wos edmatal
from wel-completion data, snd future waber wa ws ertrapolaied from
st wuter us constrained by shae gu miooron Cumulitve water use
im the Barvwtt iotdled 145 M’ (2000-mid-200 1), Anml waer we
reprmaents ~ %5 of waber s in Dadls (popuaton |5 melion ). Waa s
in younger (M008—mid-3001) plap, dbwagh les (A5 Mm' Tews-
Haymoville, |8 M Baght Ford), b incesing apdly. Waa e fiv
ahule gas i <l% of satrwide waler withdrswdy howoon, ool impan

E

L]

Wit Ubw grosfiomn
o

[

L

LT e,
G AT

1
=

vary with water svalibulity snd competing domands. Propections of camulatsee et water wse during the st 50 pears in all dhale )

pliw totd ~4350 Mm’, praking at 145 Mm in the mad-2020% and decreming to 23 Mm' in 2060 Carrmt freslneater we may
whilt to brackih water 0 raduce Competion with other wen

W INTRODUCTION

Bdabwd g= b 1pu.|ud il emvea Bilesead i nn.i.l.uq ,;f-mluu-l
gmes md eduncieg enagy iawty Nawd gs peodeces
exmadonn thal ac mudh lower then thoss from oll snd oo
AH—40% bowes for 00y, B0% for NO, s ~100% fsr 50,
particulstes, and mecwy' Nounl ge & wed widely for
indmtrid  (31S), electric e (%] wsidentin]l (212%),
ommmerisl (14%), md other parposes (mesn 2000-3010)."
Prodwoon of nawd g fom hypdoadonsch dula s
reiprmed to an dhade ga Shides comtEn gae B moopons,
fratwm, and slorbed mio orgenk mawe Convmbiond ga
bas bern predeced from penedl gmbge fomdoms fio
deadm; however, within the paut decde. sdvade n
dractiond drillng combined with bredtbroughe n fracking
n Tews, have alowad lige-sak apenton of ga production
from bw-pameshlity dulk femstions & deptin of »1 km
Shadegm mservoin differ from typicd ol and gas remroin n
thet the shae serws s e wwre ook, reeror, and sed
Altbough older wellb in older plays, sach a0 the Banest, and
:thnl.m-r widli B newe fl|l'|'l e verScd I.Sq}pwﬂlt;
Infomation, AL most wels am corretdy delled vertically
el fo the n!qﬂh ol thae ehade fommabon then dedadad o e
borontd and driled honmetdly within te dhule, Fracking
imelves ijection o wals oot siring chemugad sddgwes and
proppant [l.‘. sand | wmder h-p prosum o Frachaee e

curmntly podoced im 22 of the 50 sste, and prodection
imcmeased by an anmiad avirage mid of ~ 5% betwsen 2006 and
000" Shadegu production & projeded to moress flom 19
of US, atenl ga prodadion in 2009 o 47% by 2005

Emengy and wate podaction am itadepmdent. In the
whale-gas content, them b o strong cormlaion between wate
inpected and g producton | Supporting Infommaton, BY. Mot =
shudies of waer-msowa impat from dulegas eplomtion
and prodaction heve foased on effects of Incking on water
quatity” however, wme sudis deo emphaie impacts on
wiled q.l.nhrr.' ¥ Frw rl.Hliu.nl whudwrs .F.m'uf'r kbl
for shale g production snd ther mvronmentsl impsct'' ™"
Wate me for bydoulically fracturing well varies with the bl
M-‘,u php, e oparabo, | &FH\ mummdser of fILLI!
itages, and lemgth of hienk To dae gmenly frah wite
(totd dismobied sobds <1000 mg/L) bhas been wed for frack ing
sompcid from airbor water o groundwater. depending on locd
avalsbibry. The commonly wed polyscndamids adlitives
{friction radaan) fmction bee i freds watee™

lmpacis of wila pmdecion for dule-ge devaopoent
depand on water suaddbdity in the mgion ad oompeing
demads for water Fom other swre Lmiad water svalilsy
im samiarid regions may et shde ga production. Tmpacss
range from decknng water levak ot the regional™ " o locd®

whales* Eady LT ol nh.ld-l,u Fﬂdl.-.l.ull. wam pelnctad Becmtvmls  Dygrsdes 21, 3001
Fluunh i the Bamt Skl B Tos which ws e man Beviemd:  Pebrsey 11 312
Flhhl.‘l!‘ i e 0008, A orimEn g fw &% of shale gu Aconptedy  Mark 1, 2002
producnon in the S, in 2007-300%" howeer, shale gu i Puldubed: March 2, 012

W ACS Publcations  ® 29 see s ey ey

ey Y O | i, e, B U, A SN

AUSIN, LeXAs /&7 13-8¥L4
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