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What is Hydraulic Fracturing
and How Does It Work?

e Stimulates a well to increase oil or gas production.

* FEach fracture job is engineered to be the most effective and stay in the
pay zone.

* Procedure done after the well is drilled, before it is put on pump.

* Water and sand, along with other additives, are mixed then pumped
below ground to fracture the producing rock matrix. Water and sand
make up 98% of the fluid pumped into the formation; other additives, 2%.

* A proppantis introduced, generally fine grained sand. Fractures are

then held open by the sand, allowing the natural gas previously trapped
to flow to the wellbore and be collected at the surface.

e “Slick water treatment” is introduced to increase viscosity.
* Flowback fluids empty into tanks or pits that are then disposed of
properly.

Kansas was the first in the nation, a well frac in Grant County in 1947 by Stanolind Oil Company.
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Are Hydraulic Fracture Jobs
Performed in Kansas?

Conventional Wells
— Vertical wells in sandstones and carbonates

Coalbed Methane Wells- Southeast Kansas

Niobrara Chalk Wells- Northwest Kansas

Horizontal Wells

Utilized in saltwater disposal wells for increased disposal
Increase enhanced oil recovery performance

Used in gas storage wells to increase deliverability
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Kansas Hydraulic Frac Jobs

(in vertical wells)

DEPTH
KANSAS LOCATION FORMATION (ft) TOTAL FLUID VOLUME (bbl) PRESSURE APPLIED (psi)
Southeast Kansas Cherokee coals 600-1200 350-400 (per stage/coal formation) 600-1500

Cherokee sands,
Mississippi, Simpson,
Southeast Kansas Hutton 300-3000 300-1000

Lansing Kansas City,
Mississippian, Morrow

Southwest Kansas Sand 2500-6900 500-20000 1000-1500
Northwest Kansas Niobrara, 1350-1500 2700-3600

Marmaton, 3700-3900 2700-3600 2500-3500

Tarkio 2200-2500 2700-3600/4000-5000 2700-3600
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A FLUID SITUATION:

TYPICAL SOLUTION" USED IN HYDRAULIC FRACTURING
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Hydraulic Fracturing Fluid Product Component Information Disclosure

Fracture Date 20110714
State: Kansas
County: Haskell
AP Number: 15-055-21906
Dperator Name: EXXONMOBIL CORPORATION
Well Name and Number: Jennie Barker 3-23
Longitude: -101.047328
Latitude: 3746366
Long/Lat Projection: NAD27
Production Type: Gas
True Vertical Depth (TVD): 2,670
Total Water Volume (gal)*: 110,759
Hydraulic Fracturing Fluid Composition:

Trade Name  Supplier Purpose

(CAS #)

Brine Water Operator

SAND - PREMIUM Halliburion  Proppant Crystaliine silica, quartz 14808-60-7

WHITE

FR-86 Halliburion  Friction Reducer Hydrotreated light petroleum distillate 84742478

LoSurf-300D Halliburton  Surfactant 1.2.4 Timethylbenzene 95636
Ethanol B84-17-5
Heavy aromatic petroleumn naphtha B84742-04-5
MNaphthalene 91-20-3
Poly{oxy-1,2-ethanediyl). alpha-(4-nony 127087-87-0
Iphenyl}-omega-hydroxy-, branched

BE-T™ Halliburton  Biocide Sodium hydroxide 1310-73-2
Sodium hypochiorite 76881-52-9

OptiKleen'WF™  Halliburion  Concentrate Sodium perborate tetrahydrate 10486-00-7

* Total Water Volume sources may include fresh water, produced water, andlor recycled water
** Information is based on the maximum potential for concentration and thus the total may be over 100%

in Additive (% ml-l'-’l'-']lld(%
by mass)™ by mass)™
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Density = 8.330

All component information listed was obtained from the supplier's Material Safety Data Sheets (MSDS). As such, the Operator is not responsible for inaccurate and/or incomplete
information. Any questions regarding the content of the MSDS should be directed to the supplier who provided it. The Occupational Safety and Health Administration’s (OSHA) regulations
govem the criteria for the disclosure of this information. Please note that Federal Law protects "proprietary®, "trade secret”, and "confidential business information™ and the criteria for how

this information is reported on an MSDS is subject to 28 CFR 1810.1200(7) and Appendix D.



Hydraulic Fracturing Fluid Product Component Information Disclosure

Fracture Date &/152011
State: Kansas
County: Finney
APl -.llIB:_ 15-055-22101
Operator Name: OXY
Well Name and Number: Stra #A1
L ituc -100.8959
Latitude: | 3776917
Long/Lat Projecti NADZ27
F ion Type: il
True Vertical Depth (TVD): 5,020
Total Water Volume (gal)*: 11,550
Hydraulic Fracturing Fluid Composition:
Trade Name | Supplier Purpose Ingredients Chemical Abstract| Maximum Maximum Comments
Service Number Ingredient Ingredient
(CAS#) Concentration | Concentration
in Additive in HF Fluid
(% by mass)™ | (% by mass)"™
XLW-22C [BHI Crosslinker Triisopropanclamine 122-203 7.00% 0.00330%
|Ammonium Hydroxide 1336-21-8 5.00% 0.00242%
Zirconium Sodium Hydroxy Lactate 113184-208 80.00% 0.02801%
| Complex
Frac Sand (All BHI |Proppant | Crystalfine Silica (Quartz) 14808-60-7 100.00% 33 03202%
Meshes) [CWT]
Water [Operator Carmier [Water 7732-18-5 100.00% 65.03480%
Enzyme G-V [BHI Breaker Hemicellulase Enzyme Concentrate 0025-56-3 0.02% 0.00001%
(Water 7732-18-5 00.08% 0.02538%
FAW-4 [BHI Foamer Ethylene Glycol Monobutyl Ether 111-78-2 10.00% 0.02182%
Isopropanol 67-63-0 20.00% 0.04307%
GBW-5 |—BHI Breaker | Ammonium Persulfate 7727-54-0 100.00% 0.01014%
[
GW-3BLF [BHI Gellant Petroleumn Distillates Blend CBI 70.00% 0.40015%
Guar Gum. Substituted 68130-154 40.00% 0.285273%
High Perm CRE-LT |BHI Breaker |Ammonium Persulphate T727-54-0 100.00% 0.00576%
| Crystalline Silica 7631-86-0 10.00% D.00088%
Inflo 250W [BHI Surfactant Surfactants CBI 80.00% D.06424%
|2-&mnyelhannl 111-78-2 20.00% 0.01606%
Mothanol 67-56-1 30 .00% Q0240F%
* Total Water Violume sourms may ndude id| "- produced water, and'or recgycled wa ter
= Informariion is based on e : and fus Fo ol may be owr 100%
Al comp onant information isted was obtained from e supplie’ s Matern | Safety Data Sheets (MSDS). As sudh, fhe Operator isnaot hie fork infosmation.
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Hydraulic Fracture job in a Horizontal Well

Groundwater Protection through Proper Well Construction
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Source: ALL Consulting, LLC



Hydraulic Fracturing Fluid Product Component Information Disclosure

Fracture Date 06/ V201 |
Sute Okihama
| N ]
AP Number: 350522566
Opersior Name Apache Corp
Woll Name and Number: Bantley 6-12H
Longitude: 90138
Latitade 36769
Long/Lat Projection: NADZ?
Producton Type: G
Trus VerScal Depth (TVDE 6424
Total Watker Volume (gal)*: 177,78
Hydraullc Fracturing Fluld Composition:
| Trade Name | Supplier Purpose Ingredients Chemical Abstract| Maximum Maximum
Service Number | Ingredient Ingredient
(CAsS #) Concentration | Concantration
in Additive in HF Fluid
1= L (% by mass)™* | (% by massj™
= Operabe  |Carmier [Water Er T3 100.00% B7.6570% [
[HCLT01-15% BHI___|Acduing [Hydrochoss Ack Eow 75 00% 04B524% 0
0 0 0 [Walker 185 B500% 27497 1% 0
Hpha 125 BHI  [Bodde [Ghraratietyde 111-3-8 0.00% 00081 5% 0
GBW-S BHI  [Breaker |Amenonium Pesutate TT2T 5440 100.00% 00T 2% []
High Parm CRB BHI  [Greaker [Amenanium Pes uphate 727640 100.00% 0.00875% 0|
0 [ ] [Cryst g Sica Quarty [1 08607 1500% 000 H47T% 0|
-5l BHI Bufler [Pt s sium Hydrande 310883 15.00% 001870% ]
ClayCaro BHI  |Cay Cavbd [Chotne Chiceice Eras1 T500% 0.06905% 0|
0 0 0 [NonHazazsows Ingredient NA, 100.00% 00007% o]
[ 0 o 1732405 000% 0.027E2% o]
(=% BHI  [Carosibn hnhibitor C=>10 Algha- 43028 5.00% 0.0000% o]
o 0 B yisind Acohds* C14-15 AT-T 30.00% 000121% 0|
0 0o o m p7-5e1 #0.00% 0.00245% ]
[ 0 @ Abchd ar-18-7 1000% 0.00040% 0|
0 0 o [Tall Ol Acka 1790-12-3 000% 0.00121% [0
@ 0 o Paiymer E—lm 20 00% 000121% EI
WW4 BHI  |Cossinker |Sodium Borse Decaty drase DIS04 M 00% 003155% [}
|FRW-20 BHI  |Féction Reducer |Fydeatreated Light Dissite 42478 000% 0005%% El
GW-aLF BHI  |Geling Agent [Guar Gum 0 D0% 032779% 0|
0 o [0 [Petrotenm Distitame Bene I M00% 05647 0|
0 [] 0 |Sodium Acstae [ Z7-02-3 5.00% 0.04035% 0]
AG-12 BHI  [Geling Agent [roryse Paymens B000% 0.00M4T% 0|
0 0 o m;uw Hydmeted 42478 000% 000173% al
[} [] 0 [Nomyiphenol Bthoxylte E4Ta2467 500% 000EP [
Ferroyrd 3000 BHI  |iron Contral [Carie Acid o290 0.00% 0.0030% [
NE-200, tcte BHI  |Non-amulsiber [Meranct 7-56-1 V0% 0.00673% 0|
0 0 0 [Nonyt Pharyt Polye@hytene Gy ool Ehar Bmma 0.00% 00024% [}
Sard, White, 2040 BHI  |Progpant |Crystalling Siica (Quartz) [1 808507 00.00% T7572T% 0]
gn:lo G, 330 g BHI  [Surtactant [Maranct Br561 000% 0.02479% []
0 0 0 [Surfactants NA. 0.00% 00458% 0
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Hydraulic Fracturing Fluid Product Component Information Disclosure

Hydraulic Fracturing Fiuid Composition:

o7-19-T
11-30-8

-63-0

Qualemary 0
ICC- 11 KCQ1 BASIC Clay Stabiitrer Methand (Methyl Alccha) 1W00.00% 0.0290%
ENERGY

SERVICES

10 BASIC Suracan ZBuckyehand (Enylne Giycd Ti-152 00.00% 0.04406%
ENERGY Monobutyl Een)

DERECES Methand (Metyl Aaha) | 100 00% 0.08406%
[BASIC  [Frioson Reduoer Potoleum Dissiiate Hydoteated Light [0647 2478 30.00% 0.04145%
ENERGY

SERVICES
WGA-1E SLR BASIC Geling Agent [ Dissiate Hyd Light ;a-a-a To.00% 001545%

SERVICES

INE - 140 BASIC Non-Emuister Methand (Methyl Achd) =1 30.00% 0.00042%
SERVICES

0L BASIC [Breaker No Hazardous Companents INONE 0.00000%
ENERGY
SERVICES

* Totd Water Vaume saurces may inchude fesh waler, produced water, andior moycled water

* infosmason ks based on Me madmum paenial for concenrason and thus helaa may be over 100%

10
umm-mmmmmw IMMMMM}.Mmmm not esponsibie for naccumie and/or incompiate inflomason.
g the of e MSDS should be dreciad 1o he supplier who p qmmm—m 8 (OSHA) smguiations govemn he
ariteri faor the disclosure of this information. Please nole hal Federal Law protects “proprietany”, mm * and "confidental business infarmatior” and the alteria for how Tis infarmation ks
repotted on an MSDS s subject 1o 29 CFR 1910.1200§) and Appendix D.




Hydraulic Fracturing Fluid Product Component Information Disclosure

Hydraulic Fracturing Fluid Composifion:

e Progargy| Acohd (2-Propynal -7 400% 0.00017T%
Tewsds Hydoxymehyl Phosphonium 60.00% 0.00481%
[Wstrand (Metiyl Aband) 561 100.00% 0.0950%
2-Buleyathand (Edysane Giycd r)nm 11-76-2 100.00% 0.04527%
Manobutyl Eer)
Methand (Metyl Akahd) joo00&T-56-1 100.00% 0.04521%
[Petroleum DisSiale Hydmoweated Light 2-47-8 30.00% 0.03510%
Pe Déssiate Hydm¥eatad Light o8 70.00% 0.00312%
l
Methand (Memyl Aohd) 561 30.00% 0.00045%
IHo Haz ardous Companents r)lt 0.00000%

* Tatd Water Valume sources may incude fesh waler, produced waler, andlor maycied waler
* infosmation is based on he madmum patanSal for concenralion and thus helata may be over 100%

Al companent infosmation eled was abizined fom he suppler’ = Material Safety Data Sheels (MSDS
Any quesSons the content of e MSDS shoud be direcied 1o the supplier who pevwided iU
criteria for the disclosure of this information. Please note hat Federal Law pratects “propristary”, “Wade secret”, and “confideniial business infarmasion” and the cfteria for how Bis information is

) As such, the
The O Sonal

repoded on an MSDS ks subject 1o 29 CFR 1910.1200§) and Appendix D.

s not msponsible for

naccumte and/or incomgiete infarmation.
and Health AdministmSion’ s (OSHA) eguiaSons govemn the
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OSHAZ/EPA Occupational Chemical Database

Chemical Identification

Chemical Name: HYDROGEN CHLORIDE

CAS #: 7647-01-0

UN No: 1789

Formula: CIH

Synonyms: Anhydrous hydrogen chloride; Aqueous hydrogen chloride (i.e., Hydrochloric acid, Muriatic acid)

Physical Description: Colorless to slightly yellow gas with a pungent, irritating odor. [Note: Shipped as a liquefied compressed gas.]

'BP: -121°F

MW: 36.5 LEL: NA NFPA Fire Rating: 0
'FRZ/MLT: FRZ: -174°F  |VP: 40.5 atm UEL: NA NFPA Health Rating: 3
FP: NA VD: 1.27 NFPA Reactivity Rating: 0
'Sp. GR: NA IP: 12.74 eV NFPA Sp. Inst.: NA

Exposure Limits
OSHA

NIOSH

Related Information

'PEL-TWA ppm: NA

REL-TWA ppm: NA

AIHA Emergency Response Planning

'PEL-TWA mg/m3: NA

REL-TWA mg/m3: NA

Guidelines - ERPG-1/ERPG-2/ERPG-3:

'PEL-STEL ppm: NA

REL-STEL ppm: NA

3 ppm/20 ppm/150 ppm

'PEL-STEL mg/m3: NA

REL-STEL mg/m3: NA

'PEL-C ppm: 5

REL-C ppm: 5

'PEL—C mg/m3: 7

REL-C mg/m3: 7

Carcinogen Classifications: I1ARC-3, TLV-A4

'Skin Notation: No

Skin Notation: No

INotes: NA

Notes: NA

IDLH ppm: 50

IDLH mg/m3: NA

IDLH Notes: NA

13
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OSHA/EPA Occupational Chemical Database (continued)

NIOSH Pocket Guide to Chemical Hazards (Current through June 2006)

Hydrogen chloride CAS: 7647-01-0

'Formula: HCI RTECS: MW4025000

'Synonyms & Trade Names: Anhydrous hydrogen chloride; Aqueous hydrogen chloride |DOT ID & Guide: 1050 125 (anhydrous) 1789
(i.e., Hydrochloric acid, Muriatic acid) 157 (solution)

.Exposure Limits

'NIOSH REL: C 5 ppm (7 mg/m3) OSHA PEL: C 5 ppm (7 mg/m3)

'IDLH: 50 ppm Conversion: 1 ppm = 1.49 mg/m3

Physical Description

Colorless to slightly yellow gas with a pungent, irritating odor. [Note: Shipped as a liquefied compressed gas.]

MW: 36.5 BP: -121F FRZ: -174F Sol(86F): 67%
'VP: 40.5 atm IP: 12.74 eV RGasD: 1.27 NA
FI.P: NA UEL: NA LEL: NA NA

'Nonflammable Gas (See flammable and combustible liquid classes)

Incompatibilities & Reactivities

Hydroxides, amines, alkalis, copper, brass, zinc [Note: Hydrochloric acid is highly corrosive to mos

Measurement Methods
'NIOSH 7903; OSHA ID174SG

'Personal Protection & Sanitation First Aid
Skin: Prevent skin contact (solution)/Frostbite Eye: Irr immed (solution)/Frosthite
Eyes: Prevent eye contact/Frostbite Skin: Water flush immed (solution)/Frostbite
Wash skin: Breath: Resp
(See procedures)

'NIOSH Respirator Recommendations

NIOSH/OSHA 50 ppm: CCRS*/GMFS/PAPRS*/SA*/SCBAF : SCBAF:PD,PP/SAF:PD,PP:ASCBA Escape: GMFAG/SCBAE
(See symbols and codes)

.Exposure Routes

'Inh Ing (solution) Con

'Symptoms

Irrit nose, throat, larynx; cough, choking; derm; solution: eye, skin burns; liquid: frostbite; in a
(See abbreviations)

'Target Organs

'Eyes, skin, resp sys
(See abbreviations) 14
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OSHA/EPA Occupational Chemical Database (continued)

DOT Emergency Response Guidebook (ERG 2004) \

Guide Number: 157
157 SUBSTANCES - TOXIC and/or CORROSIVE (Non-Combustible / Water-Sensitive)
POTENTIAL HAZ

NA
ERG 2004 Isolation and Protective Distances

SMALL SPILLS | LARGE SPILLS
(From a small package or | (From a large package or
small leak from a large pkg.) | from many small packages)
First | Then | First | Then
ISOLATE | PROTECT | I1SOLATE | PROTECT
in all Ipersons Downwind | in all | persons

Downwind
Directions | during- |Directions | during-
| DAY NIGHT | | DAY
NIGHT
NA NA
ERG 2004 Toxic-by-Inhalation (TIH) Gas(es) Produced When Spilled in Water

TIH: NA

Additional Emergency Response Information (CAMEO Data)

Non-fire Spill Response: Neutralizing Agents for Acids and Caustics: Flush with water; apply powdered limestone, slaked lime, soda
ash, or sodium bicarbonate. (USCG, 1999)

'Firefighting:

Reactivity: CHEMICAL PROFILE: Calcium phosphide and hydrochloric acid undergo a very energetic reaction, Mellor

First Aid: INHALATION: remove person to fresh air; keep him warm and quiet and get medical attention immediately; start artificial
respiration if breathing stops. INGESTION: have person drink water or milk; do NOT induce vomiting. EYES: immediately flush with
plenty of water for at least 15 min. and get medical attention; continue flushing for another 15 min. if physician does not arrive
promptly. SKIN: immediately flush skin while removing contaminated clothing; get medical attention promptly; use soap and wash area
for at least 15 min. (USCG, 1999)

15
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Who Regulates Hydraulic Fracturing
in Kansas and How?

By regulating the oil and gas exploration industry since the 1930’s the KCC has
developed sound regulations to protect surface water, groundwater and
correlative rights. The 85 full-time employees (geologists, engineers, technical
statf, attorneys and field inspectors) who work in the Conservation Division
enforce these regulations by witnessing, inspecting and permitting drilling, well-
completion and production throughout the state.

* Surface pipe regulations

* Production casing regulations

* Well-cementing requirements

e Intent-to-drill process

* Well spacing requirements

* Pit permitting process

* Well completion reporting requirements

*Permit injection wells used for disposal of flowback water 6
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What is Happening on the
National Level?

The U.S. Environmental Protection Agency (EPA) is beginning an expansive
new three-year study, including water quantity and water handling, issues
which conflict with State’s jurisdiction. The conflict was recognized in Kansas
House Resolution on Hydraulic Fracturing. The EPA’s published timeline
states it will issue interim results by the end of 2012 with a final report to
follow in 2014

The Interstate Oil & Gas Compact Commission (IOGCC) and the Ground
Water Protection Council (GWPC) voiced opposition to the EPA study saying
a comprehensive study was done in 2004. The study concluded injection of
hydraulic fracturing fluids poses little or no threat to underground sources of
drinking water. The two groups argue the states are doing an adequate job as
there have been no recorded cases of contamination from fracing.

IOGCC and GWPC have developed a chemical reporting web portal called
frac focus.
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What Are Other States Doing?

Wyoming and Arkansas passed regulations which
require the reporting of the chemical components.

Oklahoma re-arranged its regulations to form a separate
hydraulic fracturing section.

Texas legislature passed a law which requires operators
to use the “frac focus” website for disclosure.

Alabama, Oklahoma, Wyoming and Louisiana
legislatures have passed hydraulic fracturing
resolutions, generally stating hydraulic fracturing is
beneficial.
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KCC-Conservation Division
http://kcc.ks.gov

Doug Louis, Director

316-337-6200
d.louis@kcc.ks.gov
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