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Fracturing Process
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Fracing requires lots of stuff
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Wellhead Information WELLBORE ELEVATION: 2,228’ G.L.
11" 5M x 9 5/8" SOW A-Section SCHEMATIC SPUD DATE: May 4, 2011
7 1/16" 10M x 11" 5M B-Section RIG: Nabors #182 (KB=21’)

SHL: Lat: 48° 12' 00.44"N,
Long: -104° 20’ 35.21"W

Roosevelt County, Montana
16" Conductor Pipe @ ~80’
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MW 8.3-9.0, Vis 28-32

13 1/2” Hole Size
;9 5/8” 36# J-55 ST&C @ 1,958’

1,958 —}:— E “* Cemented to surface w/ 561 sx cmt
TOC @ 2,530
s Formation Tops (TVD)
it Pierre Shale 1,849
o5 Mowry 4,791
3 Dakota 5179’
334 Base of Last Salt 8,661’
22 Ratcliffe 8,720
bEn 1 Mission Canyon 8,905
sty A Lodgepole 9,434’
5 : Middle Bakken 10,132’
OIL BASED MUD
MW 9.2-9.8, Vis 40-55
i Erac Summary:

1,410,060 Ibs 40/70 sand + 2,230,820 Ibs 20/40 ceramic
proppant treated in 30 stages.
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MW 9.5-10.0

Uncemented Liner w/ 30 Swell Packers

Hole Size: 6”

10,537’ MDY Hole
10,154’ TVD 7" 29832# P-110 LT&C 4" 11.6# P-110 LTC
@ 10,537' MD / 10,154’ TVD @ 19,523’ MD / 10,160° TVD
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CHARLEY 10-15#1H MBOGC Docket No. 239-2011
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BHL: 712’ FSL & 2,398’ FWL Sec 15-T.28N-R.57E August 11, 2011
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Fracturing is controlled by reservoir and rock parameters

Hrorauwss FRacTuRme OFERATICNE—WELL

AND INTEGSRITY GLEDELINES 7

Figure 7—Least Principal Stress in the Horizontal Direction, Vertical Fracture




Fracture Fluid Composition

Scale pH Adjusting

Fracture Fluid for Marcellus Shale Gelling  Inhibitor Agent
Percent by Weight Agent - 0.04% 0.01%
(With Proppant) KCL  0.05%
0.05% Breaker
Sand 0.009%

8.95%

Surfactant Crosslinker
0.08% 0.006%

Iron Control
0.004%

—_—

Corrosion
Inhibitor
0.001%

_ Biocide
0.08% Acid | 0.001%




Typical Shale Fracturing Mixture Makeup

90%
WATER

0.5%
CHEMICAL
ADDITIVES

Acids

Typical Chemical Additives Used in Frac Water

Compound Purpose

Helps dissolve minerals
and initiate fissure in
rock (pre-fracture)

Common application

Swimming pool cleaner

Allows a delayed
breakdown of the gel
polymer chains

Sodium Chloride

Table salt

Minimizes the friction

Water treatment, soll

quj_'ﬂ_l:l:ﬂﬂmlﬂﬂ between fluid and pipe conditioner
; Automotive antifreeze
, Prevents scale deposits '
Ethylene Glycol in the pipe deicing agent, household
cleaners
i - Maintains fluid viscosity Laundry detergent, hand
Borate Salts as temperature increases  soap, cosmetics
Sodium,/Potassium Maintains effectiveness Washing soda, detergent,
: of other components, soap, water softener,
Carbonate g 3
" such as crosslinkers glass, ceramics
I . Disinfectant, sterilization
Glutaraldehyde Elnihateabactera i o i) anid derital
the water .
equipment
. Thickener in cosmetics,
Guar Gum Thickens the water o baked goods, ice cream,
suspend the sand
toothpaste, sauces
Citric Acid Prevents' precipitation of  Food addlt.we; fc-oq s.md
metal oxides beverages; lemon juice
Used to increase the Glass cleaner,
Isopropanol viscosity of the fracture antiperspirant, hair
fluid coloring

Source: DOE, GWPC: Modem Gas Shale Development in the United States: A Primer (2009,
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Total Monthly Oil Production With Estimated
Contribution from Hydraulic Fracturing
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Total Monthly Gas Production With Estimated
Contribution from Hydraulic Fracturing




2011 Legislative Activities

SB 86 (Hawks)

e Required chemical
disclosure of frac fluids and
website posting

e Required 20 days mailed
pre-frac notice to “adjacent”
landowners

* Protected proprietary
chemical formulas

* Required proprietary
Information disclosure only
to emergency medical care
providers

HB 586 ( Court)

Required chemical
disclosure of frac fluids and
website posting

Required 20 days mailed
pre-frac notice to “adjacent”
landowners

Required estimated fracture
length and fracture height
and treating pressures

No protection for
proprietary information



*APRIL 28, 2011
*MAY 16, 2011
«JUNE 15, 2011
«JUNE 23, 2011
*AUGUST 10, 2011
*AUGUST 25, 2011
*AUGUST 26, 2011

Rulemaking Timeline

BOARD AUTHORIZES DRAFTING OF NEW RULES
PROPOSED RULES PUBLISHED IN M.A.R

PUBLIC HEARING AT HELD AT SIDNEY

PUBLIC COMMENT PERIOD ENDS

BOARD VOTES TO ADOPT AMENDED RULES
FINAL RULES PUBLISHED

RULES IN EFFECT



Hydraulic Fracturing Rules

New Rule |
Clarify Drilling Permit includes well completion activity
Provides for written modification of the drilling permit with 48 hours notice

Requires pre-frac disclosure of proposed fluids using estimated quantities and
generic or trade names of components

Allows pre-filing of designs; use of generic designs by geologic province and
formation

New Rule Il
Requires disclosure of chemicals, CAS number and rate or concentration of frac

fluids actually used

Requires disclosure of non-hazardous chemicals

Operator may file job logs, contractors reports, or other reports

Board may waive direct report if operator submits info to FracFocus.org



Hydraulic Fracturing Rules

New Rule 111
Cites the MT Uniform Trade Secrets Act
*Does not require proprietary information disclosure except:
*To respond to spills or similar incidents
*Medical emergency
*Requires non-disclosure agreement for parties receiving confidential info

New Rule IV

Establishes casing evaluation requirement and pressure testing requirement
*Requires surface safety devices

New Rule V
Clarifies permit requirements for workover of existing wells
*Exempts mechanical repairs and certain well treatments from permitting
*Requires only a subsequent report for small acid and chemical treatments



HYDRAULIC FRACTURING REGULATIONS FIND A WELL FREQUENT
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Looking for information about a
well site near you?
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Hydraulic Fracturing Fluid Product Component Information Disclosure
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Questions?

WwWw.bogc.dnrc.mt.gov
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