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The Texas mining industry, in addiion to ol and gas, produ
eruzhed rocks). Operations always invalva water, sither 2 am aic
urrent water use in the various seciors of the mining indusiry a
cerned the upstraam segment of the oil and gas industry (drilling, nyaraune rracrurme, warernosas), me aggregate mausry
(waching included but no farther procezzing), the coal industry (pit dewatering and aquifer deprezcuriring), and other sub-
stances mined in  fashion similar to that of ageregates (industrial sand, lime, etc ), a3 well a: through solution mining. Overall,

in 2003, the industry used ~160 thouzand acre-ft (kAF), including 35 EAF for hydraulic fracturing and ~21 kAF for other pur-
pocesn th il and gas industr. The coal and sggregute ndusteies wid 20 kAT and 71 KAF, raspctivay. Minng ofinduc-
trial sand fourths of the water used is consumed, and approzimately two-thirds
4 the water convumed 1 grow — Projection estimates call for a steady increase in water use in coal and agsregate pro-
duction and a sharp increase, followed by a slow decrease, in the oil and gas induséry, Operators favor surface water when it is
plentiful, but groundwatar iz 2 more drought-proof zource. Bacausa the varion: zegments of the snergy industry are spraad out
acros: the state, they impact many different aquifers. Mining withdrawals reprezent only ~1% of total withdrawals at the state
level bui can be much higher lecally and compete with other uses, such as municipal wsage or irrigation.
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The University of Texas at.
Anstin, Texas 78713-89

2012

for the Texas Water Development Board (TWDB) was to deter-
sine comty level historical and projected mining water we in
Mineral resources in Temas &ill into four categories exas, focusing on fresh water (total dissolved zolid comtent
(1) bydrocarbons {oil and gas), (2) lignite and coal, (3) crushed. lTDS] = 1000 mg/L). Distegarding oil and gas wells and other
20 11 rock and sand and gravel (collectively known as ageregates), and  il- and gasrelated facilities, the US. Census Bureau (2005)
(4) other substances. 2 make up most of the dollsr  listed 2 total of 11 lignite mines, 100+ crushed stone, and ~300
vallue and cempose 3 significant Faction in terms of volume with  sand and gravel operations, many of them small as wel 25 -0
the azmresate category (Table 1). Ofl and 20 e produced fom  faciliies of = cifferent type, neither lisnite nor szaresste.
almost every county in the state (Fig. 12), whereas mines  Texas in 2000. More defails about mine count, a5 well 23 a more
are located in 2 nanow band i the middie of the siate (Fig. Ic)  defailed account of water use, can be found in Nicot et al. (2011)
and parallel to the coast (Kyle, 2008; Kyle and Clif 2008) Ol and gas resowces are gensrally sorted into conventional
Sand and gravel are exploited mostly along nivers (Fig 1) and unconvensional categories (Figs. la and b). The former
Crushed-stone quamsies are present mostly m the footprnt of the  represents the sichetypal reservou tiaps i suther sandsiones or
Edvward: Limastons. The objective of 3 recent study performed  carbonatez and iz mads up of interconnacted pore: that allow

INTRODUCTION
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‘easy” with the well bore. The latter iz generally 1
by fhe wse consists of joha X 5 Katherinme
formation condi-
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tions (presswe and temperature). Charactenisties of wncouven-
tionsl resources of imterest relevant to this study include low per-
meability and 2 need to stizmlate the reservoir trough bydraulic
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' Hydraulic fracturing stimulation occurs
1 1In oll and gas plays and

In “shales” and tight formations
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IFinaI Result:
Hydraulic Fracturing Water Use

1 AF = 325,851 gallons
1 AF = 2-3 households/yr
1kAF =1.23 10%° m3

2008: 36 KAF  wousanarn " 2011: 81.5 KAF frovsanannr

0.01-0.10
01-05
105-1.0

B 10-20
B zo-50
. Ml so-8s

Source of raw data: IHS Enerdeq database; in Nicot et al. 2012 report
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lFinaI Result: 1 AF = 325,851 gallons
Hydraulic Fracturing Water Use|tAF =28 householdsiyr

1kAF =1.23 10® m3

2008: 36 KAF [minieeomam®  2011: 81,5 KAF e o
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http://www.rrc.state.tx.us/

Jump in completion water use
In oil/liquid plays (EF, PB),
mostly steady or decreasing in

| gas plays (Barnett, Haynesville)

2008, '10, '11 Water Use (thousand AF)
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Example 2 of RRC data

Bureau of Economic Geology

40.

ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC.

{ Depth Interval

Amount and Kind of Material Used

7120’ - 9128’

60,391 bbl. Slickwater and 8000 sx sand

41, FORMATION RECORD (LIST DEPTHS OF PRINCIPAL GEOLOGICAL MARKERS AND FORMATION TOPS)
Formations Depth Formations Depth
Upper Barnett 6552’
Lower Barnett 6611°
Ellenburger 6720°
REMARKS

Well shut in waiting on pipeline connection.

Ll d‘g " 67 1y

O ppeaAd o

 Year 2006

* 60,391bbl = ~2.5 Mgal for ~2000ft; 1250gal/ft OK

» 8000sx = ~2,900,000#; loading of 1.15Ib/gal OK

The University of Texas at Au
jahn . & K

ACKSON'"
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Example 2 of RRC data

Bureau of Economic Geology

] 1 1 1
| | | I ]
38. TUBING RECORD 39. Producing Interval (this completion) Indicate depth of perforation or open hole
Size Depth Set Packer Set From 5781' M A To T7217" ﬂ'\ (\
2 3/8" 5188" _ From To
From To
_From To
40, ACID, SHOT, FRACTURE, CEMENT SQEEZE, ETC.
Depth Interval Amount and Kind of Material Used
5781' - 6043" 12643 bbls SW w/110006#'s 30/70 + 24772#'s 20/40 WSD
6335' -~ 6615’ 13842 hbls SW w/119050#'s 30/70 + 30404#'s 20/40 WSD
6924 - 7217" 13992 kbls SW w/119050#'s 30/70 + 30404#'s 20/40 WSD
41. FORMATION RECORD (LIST DEPTHS OF PRINCIPAL GEOLOGICAL MARKERS AND FORMATION TOPS)
Formations Depth Formations Depth
Iower Atoka 49991
Marble Falls 54697
Lower Barnett 5884"

rEMARKkS Amended Test Information

 Year 2006

« 40,477bbl = ~1.7 Mgal for 835 (1436) ft; 2000 (1200) gal/ft
» 433,689#; loading of 0.26 Ib/gal

The University of Texas at Austin

: JACKSON
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RaiLroaD CommissioN of TEXAS

Home > Data and Statistics > Datasets > DataSets at RRC - Well Data

Cugtom Search

| Contact Us | Log In | FAQ's | Lin

About | Compliance & Enforcement| Data | Doing Business | Education & Training | Safety | Public Awareness | Environmental | Forms, Maps & More |

| Mesetings, Hearings, Orders & Rules | Licenses & Permits | Programs | Industries | Kidswerld | Online License Payments |

Qil & Gas Well Data
Data Sets

The following data sets are available gither on CD or by FTF. Pricing does not include the cost
of CDs and postage. Please note that some data is provided in the original EBCDIC format.
Conversion of data and choice of conversion tools is the responsibility of the user. Refer
to the General Ordering page for further details.

2-Year Inactive Wells
3-Year [nactive Wells

Einal Oil and Gas Annuals

Gas Allowable by Gatherer

Gag Allowable by Operator

'RRC Data Sets Information

= General Ordering

= Computer Generated Listings
« Digital Map Data

« Drilling Permit Data

« Qil & Gas Field Data

« il & Gas Production Data

« Oil & Gas Regulatory Data

« Qil & Gas Well Data

= Pipeline Data

RAILROAD COMMISSION OF TEXAS

Bureau of Economic Geology

» County/District List » Oil & Gas Directory

Gas Master KEY FIELD SEARCH KEY FIELD
Gas Proration Schedule T
Profile Selected: v @

Gas Purchaser Stripout
Gas Well Status (Monthly G-10) IEGEED VALUE

. i District Two character district required.
Historical L edger

Field # | | Numeric only; leading z vill be automatically added.
Oil Allowable by Gatherer Field Name | | No punctuation; wildcard
Qil Allowable by Operator Lease/Gas ID | | Exact match/numeric only.
Lease Name | | * No punctuation; wildcards permitted.

Qil Detail Well APL Number | | No punctuation; Exact match only.
Qil Master Display 10~ Records Per Page

. . Submit Cl
Qil Proration Schedule

. i . 2 LK, |
il Well Status {Ml}ﬂ‘th |\" W-1 D] I'Iﬂ.lbl.ls, nc. records@rre.state.tx.us

The University of Texas at Austin
laha & & hs*-.--'.'-z G
10
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GW/SW split: little known

0 2550 100 150 200
BB T Miles

Based on ~30% of water user

Bureau of Economic Geology

2006 survey Iin Barnett:

~60% groundwater

2012 Barnett:

~20% groundwater

2012 Haynesville-ETx:
<% ~/70% groundwater

2012 Eagle Ford:

~90% groundwater

2012 Permian B.:

~100% groundwater

The University of Texas at Austin
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GW/SW split: little known

Bureau of Economic Geology

( 2006 survey in Barnett:
B SW ~60% groundwater
Information on GW/SW split, amount of reuse (no
treatment) and recycling (treatment), and of r
brackish water use not captured in state database, | _
‘| partly available from operators, water providers, =1X:
- |GCD’s

ZUlZ Eagle Ford:
~90% groundwater

2012 Permian B.:
~100% groundwater

0 2550 100 150 200
BB T Miles

Based on ~30% of water use—+

The University of Texas at Austin

SCHOOL OF GEOSCIENCES




l Based on ~30% of water use

S\

Large Operators:
From 0% to 100% BK

Depending on play and operator

Midland:
R/R: 2%
BK: 30%

Delaware'-:ﬁ
R/R: 0% 2 o
BK: 80% " ﬁ

0 30 &0 120 180 240
N N e

HF Water Use (year 2011)

(thousand AF)

0.01-0.10
0.1-05
5-1.0
j1.0-20
0-50
0-88

Barnett:
R/R: 5%
BK: 3%

Fraction
from
recycling /
reuse and
Brackish

East Texas:
R/R: 5%

a BK: ~0%

Fresh
>/ water
i gy I ‘ ?
R/R
Brackish
Eagle Ford:
R/R: ~0%
BK: 20% R A
ACKSON
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I Based on ~30% of water use HF Water Use (year 2011)

(thousand AF)
0.01-0.10 FlOWbaCk
Anadarko: | at end of
~100% 0-20 Yearl
-50  Barnett:
Midland:
~75% | Haynesville:
\| ~15%

Cotton Valley:
~60%

Delaware;

~80%
’t Eaqgle Ford:
0 30 &0 120 180 240 1 ~20%
I T 0O s ] \
Y S B
g JACKSON
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Groundwater Conservation Districts (GCD’s)
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I Texas water use

I Bureau of Economic Geology

10,000

Total = ~15,000 kAF/yr

8,000

6,000

4,000 -

2,000 -

2001-2010 Average Water Use (kAF)

< i1 Austi
@ %\' pnc_nut ustin

therine . =
o o JONT T

16 JSCHOOL OF GEOSCIENCES.




Texas water use

Bureau of Economic Geology

10,000

w Total = ~15,000 KAF/yr

< 8,000 -

(b)

2]

D

®

© 6,000 —

=

]

(@)}

©

o 4,000 n

=
2008 Mining consumption: 2011 Mining consumption:
Oil and Gas = ~60 kAF (~36 kAF HF) | Oil and Gas = ~120 kAF water use

(HF, drilling, waterflooding) (HF, drilling, waterflooding)
Coal/Lignite = ~20 KAF — HF =~81.5 KAF water use
Aggregates = ~70 kAF HF = ~65 KAF water consumption
Others=~10 kAF All others = ~100kAF

Total= ~160 kKAF Total consumption = ~190 KAF

- B gt § ‘-JU I ‘
JSCP 1001 OF GEOSCIENCES
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Texas water use

Bureau of Economic Geology

10,000

Total = ~15,000 KAF/yr

8,000

r Use (KAF)

for water consumption

HF water use I1s small at the state level, also true |||

S

5 4,000 |
>

P o

2008 Mining consumption:

(HF, drilling, waterflooding)
Coal/Lignite = ~20 kAF
Aggregates = ~70 kAF
Others= ~10 kAF
Total= ~160 KAF

Oil and Gas = ~60 kAF (~36 kAF HF) ]

2011 Mining consumption:

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

HF = ~81.5 KAF water use

HF = ~65 KAF water consumption
All others = ~100kAF

Total consumption = ~190 KAF

18
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Baseline water use

Bureau of Economic Geology

100% -
Large increase in sparsely
- populated counties because
¢S 80% .
Kt of the low baseline
¢ 8
Eﬁ 60%
: 8
58
E 40% Montague
3T
i€
: 3 Cooke
20%
1(_{.1 Wise ﬂ Jﬂhnaﬂ” Denton
Parker
Enmewell Hﬂﬂd ﬁ"'f Tarrant
0%
1,000 1U,EIIII' 100,000 1 _Dﬂﬂ,ﬂﬂﬂ 10,000,000

. ,000
County Population



Texas water 32?;?%5?_:_2::;1 affordable =5y
Development Board |

Home Financial Assistance Water Planning Flood Groundwater Surface Water Conservation Innovative Water  Publications  THRIS

State Water Plan Regional Water Planning Planning Data Water Use Survey Water Bank & Trust Maps & GIS Data Planning Staff

Historical Water Use Estimates

Each year the Texas Water Development Board conducts an annual survey of W State Water Plan
ground and surface water use by municipal and industrial entities within the state of # Regional Water Planning
Texas. The information obtained iz then utilized by the Texas Water Development

# Planning Data
Board for Water Resources Flanning. The hitstorical water use estimates are subject

to revision as additional data and corrections are made available to the TWDE. W Water Use Survey

Online Water Use Survey

Flease read Frequently Asked Questions for more information on water use survey =
estimates and GPCDs and how they are derived. = Printable Water Use Survey

m Historical Water Use Estimates

For more information, please contact Water Use Survey Team.

m Historical Groundwater Pumpage

n Freguently Asked Questions

Water Use Summary Estimates % Water Bank and Trust
% Maps & GIS Data

W Useful links and Resources
W Water Planning Staff

« 2010 Water Use Summary Estimates

« 2009 Water Use Summary Estimates

« 2008 Water Use Summary Estimates

« 2007 Water Use Summary Estimates
« 2006 Water Use Summary Estimates
= 2005 Water Use Summary Estimates
Historical Water Use Summary Information Database
[ALKSV
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