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Source: Graph by the U.S. Energy Information Administration (EIA) based on state administrative data collected by
o~ Enverus. Data are through September 2021 and represent EIA’s official tight gas estimates, but are not survey data.
e].a State abbreviations indicate primary state(s).

Note: Improvements to play identification methods have altered production volumes of between various plays.
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Fluid

Fluid Type

Main Composition

Water based
Linear fluids
Cross-linked fluid
Viscoelastic fluids
Surfactant gel fluids

Foam based
Acid-based foam
Alcohol-based foam

Oil based
Cross-linked fluid
Water emulsion

Acid based

Alcohol based

Emulsion based
COz-methanol

Other fluids
Liquid nitrogen
Liquid helium
Liquid natural gas

Slickwater

Water-based foam

Linear fluids

Linear
Cross-linked
01l emulsion

Methanol/water mixes
or 100% methanol

Water—oil emulsions

Liquid CO,

Water + sand (+chemical additives)
Gelled water

Cross-linking agent

Electrolyte + surfactant

Water and foamer + N, or CO,
Acid and foamer + N,
Methanol and foamer + N,

Oil, gelled oil
Phosphate ester gels
Water + oil + emulsifiers

Methanol + water

Water + oil
CO, + water + methanol

CcO

2

N

2

He
LPG (butane and/or propane)|
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Hydrochloric acid
Acid (also called

muriatic acid)

Biocide Glutaraldehyde

(Breaker) oauSls Sodium chloride

o N,N - Dimethyl
Corrosion inhibitor
Formamide
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Cross - linking agent

Friction reducer

Gel

oSS g

oy 00 lky

Foamer ;Lo oS

Defoamer S s

P} oa;)b)‘b

Frictin ) Slaol glaossals

(Reducer

Borate salts

Petroleum
distillate (also

called mineral oil)

Guar gum
(hydroxyethyl
cellulose)
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based methods sleeves sleeves permeability
sleeves
Limited-entry perforating No isolation, perforation friction used to Rate/pressure
Perforat!ons . S|multaneou§ly treat all operT intervals _ At Perforation
Perforation ball perforating Unperforated liner  Perforation balls Mechanical
sealers
Diverting agents As desired As desired Diverting agents Particulate/ chemical
As desired(order . .
Induced-stress ( R i Behind casing
based on treating As desired Induced-stress pressure

diversion

pressure)
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%) Total Effective Total Effective
Gurpi Gu 3205.5 ) i i ) i i
A 34027 0.1 48 66 43 19.1 18
. CBl zz:; 0.0056 468 53 2.7 13.3 0.2
: 6.4 144 185 184 405 402
c2 34756 5.1 156 161 161 378 378
cs 3134 41 25 11 8.3 733 498
D 3586.6 0.032 2718 55 0.7 416 0.8
E1 3628.3 06 213 64 2.4 107 117
E2 3735.3 28 265 9 56 1201 57
F1 3864.4 0.1 267 61 2.3 434 18
Sarvak F2 3907.8 0 ) i 15 43 0
G1 3950.7 06 238 | 55 36 741 171
G2 Al 15 371 9.2 6.4 51.4 26.2
H 4076.1 0.023 459 55 26 293 0.8
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Geological Data

Petrophysical
Data

Geomechanical
Data

Well Test Data

Reservoir/Comple
tion Data
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* Percent of Clay =
* Percent of Calcite and Dolomite v
* Natural Fracture Distribution *

» Compressive wave velocity v/
* Shear wave velocity v

* Density v/

* Porosity v/

Tmage logs =

* Uniaxial Compressive Strength test *
* Tri-axial compressive test *

* Fracture toughness test =

Brazilian test *

Waves velocity test *

» MDT =
* RFT v
* XPT =
LOT =
* XLOT

* PVT and Well Test Data =
* PLT =

* Pressure Survey v/

* Perforation Data v'

* Tubing and liner burst/Collapse analysis &

Annulus pressure history*
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Rock Elastic
Well log Data: DTco, : : >
DTs, RHOB, GR, Nphi, Petrophysical Data ( Parameters: Young’s

Image log Poroperm, Sw) & RFT modulus (E), Poisson’s

Rock Strength Parameters:
UCS, Tensile Strength, C,

Ration (PR) FUS A

Principal Stresses
Fracture Pressure, Values

Geozrgﬁgltwizlglcal Fracture Toughness and o . Pore Pressure Prediction
Brittleness Index Principal Horizontal

Stresses orientation
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'Name

| 1 [ 2 [ 3 | 4 [ 5 |6

|Color

11 1 I

|Poisson Ratio (Static)

| [0.3040 | 0.2848 | 0.3229 | 0.2972 | 0.3255 | 0.2842

'Young's Modulus (Static) ||| 2556 | 13.61| 25.12| 18.87| 1587 8.31

| |5.8580 | 5.3182 | 5.6060 | 5.7351 | 5.4563 | 4.7170

BI
KIC B 19793 | 1.3464 | 2.1409 | 1.6652 | 1.6732 | 0.9859
ucs B 5705 4034 6247 4780 4827 3212
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Diesel 5 9770 9770 9770 9770 9770 9770 9770 9770 9770
PAD 20 4200 4200 4200 400 4200 4200 4200 4200 4,200
HeL 20 11718 158193 19530 21,483 23436 25380 27342 29295 31,248
VDA 20 1474 168399 20790 2869 24948 27,027 29106 31,185 33,264
HeL 20 1718 158193 19530 21,483 23436 25389 27342 29295 31,248
VDA 20 1474 168399 20790 22,869 24948 27,027 29106 31,185 33,264
HeL 20 11718 158193 19530 21,483 23436 25380 27342 29295 31,248
Diesel 20 10000 10000 10000 10000 10000 10,000 10000 10,000 10,000
Fracture length (ft) 6009 682 747 779 812 81 869 86 92
Etched Length (ft) 263 309 334 346 360 S 91 406
Average etched width (in) 0053 0062 0077 _ 0085 0077 0083 0089 0095 0101
surface pressure (psi) 7707 7710 7712 7714 7717 7717 7718 7719 7719
?n‘:i;;?d”re conductivity M6 7173 138 156 1576 1877 212 2595 3071
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Dl e Cowy sth/day/psi PI=2.76 g 0un

psi psi psi bbl/day scf/stb stb/d/psi
6000 187 3936 2000 400 0.988
6000 389 3519 7086 400 2.85

'Etched Length

"‘Dimensionless Conductivity
"Pressure Transient Analysis
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