ILLINOIS DEPARTMENT OF NATURAL RESOURCES | [

) Office of Oil and Gas Resource Management
// One Natural Resources Way Springfield, lllinois 62702-1271

| HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

Attachment: ApplicantWellinformation

Please save attachment and use the file name above.

APPLICANT INFORMATION

Applicant Registration Number: HVHHF-00003

Applicant Name: Woolsey Operating Company, LLC

Address: 125 N. Market St., Suite 1000

City; Wichita State: KS le 67202

Email: woolsey@woolseyco.com Phone: (316) 267-4379 Fax: (316)267-4383

Permitteeis a:

DCorporation Limited liability company I:lpartnership Dlndividual |:|Other (explain)

If not an individual, please list all parent, subsidiary or affiliate entities —include name, address and legal
status for each entity listed:

See Attached

WELL DESCRIPTION

Well Name:_ Woodrow 1H-310408-193

Elevation of ground level at well location:a45 ___ft.

GPS latitude and longitude of surface location of well:_Lat: 38.1343680 Long: -88.3603830
Legal description per the Public Land Survey System of the well site and its unit area:

Well Location: 279" South & 643' West of the NEc SW NE of Sec. 31-4S-8E, White County, IL
Well Site Pad: East 550' of the NE SW NE containing 8.333 acres and the North 190' of the East
550' of the SE SW NE containing 2.40 acres all in Sec. 31-45-8E, White County, IL

Production Facility: South 150' of the East 300' of the S/2 SE SE SW, less the East 50'

containing .8609 acres Sec. 30-45-8E, White County, IL

Unit Area: SW/4 NE/4; NW/4 SE/4; AND SW/4 SE/4 Sec. 30-4S-8E and NW /4 NW/4 Sec.
31-4S-8E, White County, IL
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This application for permission to conduct HVHHEF is for (check one):

a new well conversion of an existing vertical well Dconversion of an existing horizontal
well

If you have previously applied for a permit to conduct HVHHF from this well site, please state the
registration number, well name, and date of application for any such application:

NA

Outline the lease and drilling unit boundaries (provide a scale). Please certify the attachment with the
following information.

I HEREBY CERTIFY THAT TO THE BEST OF MY KNOWLEDGE THE LOCATION AND ELEVATION OF THE ABOVE
DESCRIBED WELL, FIXED AS THE RESULT OF AN INSTRUMENT SURVEY AND GLOBAL POSITIONING READING

MADE BY ME IN COMPLIANCE WITH THE ILLINOI%)QgE@D GAS ACT AND REGULATIONS, IS TRUE AND CORRECT,
AND | HAVE SET A STAKE AT THE EXACT LOCATION DESIGNATED ABOVE.

B2 -1
Signatureof régistered lllinois land sufveyar Date
04 6. &N 4T Vierdnaey W
Street address City State

"’fs}'siﬁii',

"H””“nl\\
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125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX(316) 267-4383

\!! WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Applicant Well Information

LIST OF ALL PARENT, SUBSIDIARY OR AFFILIATE ENTITIES:

Woolsey Companies, Inc. — Parent
125 N. Market, Suite 1000
Wichita, KS 67202

Woolsey Energy ll, LLC-Affiliate (Kansas Limited Liability Company and lllinois Limited Liability
Company)

125 N. Market, Suite 1000

Wichita, KS 67202

Woolsey Energy Corporation — Affiliate (Kansas Corporation)
125 N. Market, Suite 1000
Wichita, KS 67202

Woolsey Investments LLC — Affiliate (Kansas Limited Liability Company)
125 N. Market, Suite 1000
Wichita, KS 67202
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES | & |

Office of Oil and Gas Resource Management .
One Natural Resources Way Springfield, Illinois 62702-1271

PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References

to "240.xxx" and "245.xxx" are to 62 Ill. Admin. Code 240 and 245, respectively.

Attachment: WellSiteSetbackPlan

Please save attachment and use the file name above

Well Site Setback Plan §1-35(b)(3); 245.210(a)(3), 245.210(a)(7), 245.400. (NOTE: PLAT MAP
REQUIRED) Distances must be measured horizontally from the nearest edge of the well site. (a)
Is the site at least 500’ from any residence or place of worship? @YES D NO

(b)

(c)

(f)

If “no,” attach a signed, dated, and notarized copy of all agreements with the adjoining
landowner(s).
Is the site at least 500' from the property line of any school, hospital, or licensed nursing home
facility?[ 0 Jves [ |no
If “no,” explain:
Is the site at least 500’ from the surface location of any water well or developed spring used for
human or domestic animal consumption?@YES |:] NO
If “no,” attach a signed, dated, and notarized copy of all agreements with the adjoining
landowner(s).
Is the site at least 300’ from the center of all perennial streams and the ordinary high water
mark of any river, natural or artificial lake, pond, or reservoir?@ YES D NO
If “no,” explain:
If you claim that a water source in question is wholly contained within the property of a
landowner who expressly waives the setback requirements, attach a signed, dated and
notarized a copy of the agreement with that landowner and describe the water source:
Is the site at least 750 feet from any nature preserve or site on the Register of Land and Water
Reserves?@ YES DNO If “no,” identify all such preserves or sites:
Is the site at least 1,500 feet from all surface water or groundwater intakes of a public water
supply? @YES D NO
If “no,” identify the intake(s):
Please attach to this application a scaled plat map, indicating the scale, and showing

1) the proposed unit, including the unit boundaries and the location of the proposed well

site, well pad, and well;

2) the access road;

3) any other operating facilities;

4) all the features described in Section 245.400(a) of the Rules and/or §1-35(b)(3) of the

Act, providing the distance in feet from the surface location of the well site; and



5) all known previous well bores within 750 feet of any part of the horizontal well bore
that penetrated within 400 vertical feet of the formation that will be stimulated. If any
such well bores are present, include for each well bore the well name, location and
permit number.

(g) Please provide an overhead sketch of the well site layout. Each square represents NA feet.
Include any significant structures such as those identified above, and the containment systems
described in the containment plan for this site.

Please state how the size of the well site is sufficient to conduct all aspects of HVHHF operations
within its boundaries.

The total well site boundaries including the well pad, pits and freshwater pit is approximately 10.73
acres. The well pad and pits' area is approximately 2.3 acres. The fresh water pit on the will site is
approximately 1.47 acres. The total will site is approximately 6.96 acres more than the footprint of the
well pad, pits and freshwater pit.

The production facility is 150" by 250' or .86 acres. An area of this size will be able to accommodate
the following surface equipment, which will be sufficient for the anticipated production volumes.

4 - 12' X 15' Steel Stock Tanks

4 - 12' X 15' Fiberglass Water Tanks

1-6' X 15' Free Water Knockout

1-30" X 10' Vertical Separator

1 - 24" X 10' Vertical Separator

1-6'X 20" Heater Treater


MSooter
Typewritten Text
The total well site boundaries including the well pad, pits and freshwater pit is approximately 10.73 acres.  The well pad and pits' area is approximately 2.3 acres.  The fresh water pit on the will site is approximately 1.47 acres.  The total will site is approximately 6.96 acres more than the footprint of the well pad, pits and freshwater pit.
The production facility is 150' by 250' or .86 acres.  An area of this size will be able to accommodate the following surface equipment, which will be sufficient for the anticipated production volumes.
4 - 12' X 15' Steel Stock Tanks
4 - 12' X 15' Fiberglass Water Tanks 
1 - 6' X 15' Free Water Knockout
1 - 30" X 10' Vertical Separator
1 - 24" X 10' Vertical Separator
1 - 6' X 20' Heater Treater
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125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\4' WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Well Site Setback Plan

COMPLIANCE STATEMENT:

The proposed location of the well site is in compliance with the setback
requirements of Section 245.400.
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WOOLSEY OPERATING COMPANY, LLC

WOODROW #1H-410308-193
WHITE COUNTY, ILLINOIS
Well Site Set Back Plan — Exhibit G1
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WOOLSEY OPERATING COMPANY, LLC

WOODROW #1H-410308-193
WHITE COUNTY, ILLINOIS
Well Site Set Back Plan — Exhibit G2
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES | & |

| Office of Oil and Gas Resource Management
4 One Natural Resources Way Springfield, Illinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 Ill. Admin. Code 240 and 245, respectively.

Attachment: DirectionalDrillingPlan
Please save attachment and use the file name above.

Directional Drilling Plan. §1-35(b)(4); 245.210(a)(4).

(@) What is the total true vertical depth to which the well will be drilled or deepened? _5.280

(b) What is the total measured depth to which the well will be drilled or deepened? 10.580

(c) What is the proposed build angle of the well? 9°/100

(d) What is the proposed direction (heading) of the well? 355°

(e) At what depth will the well deviate from vertical? 4,600

(f) At what verticle depth will the well enter the formation that will be stimulated? 5.190'

(g) What is the angle and direction of any nonvertical portion of the wellbore prior to total target
depth/actual final depth? 0°to90° with an Azimuth of 355°

(h) What is the estimated length of the proposed horizontal lateral or wellbore? 4.780'

(i) What is the planned horizontal deviation of the horizontal lateral or wellbore? 90.45°

(i) What is the planned direction/heading of the horizontal lateral or wellbore? 355°

(k) What is the planned bottom hole location of the well (provide both PLSS and GPScoordinates)?

38°8'59.065", -88° 21'.43.594"
Approximately Center E/2 NW SW NE Corner Section 30-4S-8E, White County, Illinois

Scaled Cross (Top is Soil Surface). 245.210(a)(4), 245.210(a)(7).Attach a diagram of the well bore,
showing in scaled cross-section of the following:

1) the well bore from the surface through the horizontal leg's total length
2) the dimensions and information stated in this Directional Drilling Plan
3) the features described in the Underground Fresh Water Plan in the following section; and

4) the formations to be stimulated as required by 245.210(a)(6)(A) and as described in the
geological description in Attachment titled HYHHFOperationsPlan.
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Oil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: UndergroundFreshWaterinformation
Please save attachment and use the file name above

Underground Fresh Water Information Section 1-35(b)(5); 245.210(a)(5).

Please provide the estimated depth and elevation of the lowest potential fresh water along the entire
length of the proposed well according to the most recent publication of the lllinois State Geological
Survey of Groundwater or any other relevant information you have. Show on attached diagram.
Depth: 61710658  Elevation: -230'to -221'
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Oil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 Ill. Admin. Code 240 and 245, respectively.

Attachment: HVHHFOperationsPlan

Please save attachment and use the file name above.

High Volume Horizontal Hydraulic Fracturing Operations Plan §1-35(b)(6), 245.210(a)(6)_

Geological description.

Please list and describe in this attachment all formation(s) affected by the high volume horizontal
hydraulic fracturing operation, including (but not limited to) the formation(s) to be stimulated and the
formations constituting or contributing to the confining zone. For each such formation, please describe
the lithology, extent, thickness, permeability, porosity, transmissive faults, fractures, water or water
source content, and susceptibility to vertical propagation of fractures. For each formation, state if any of
these features are unknown.

a) whatis the anticipated surface treating pressure range?

b) what is the maximum anticipated injection treating pressure?

c) whatis the estimated or calculated fracture pressure of the producing zone?
d) whatis the estimated or calculated fracture pressure of the confining zones?
e) whatis the planned depth of all proposed perforations?

f) whatis the planned depth to the top of the open hole section?

g) whatis the type, source and volume of base fluid anticipated to be used?



125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\4' WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Operations Plan

Geologic Formations Affected:
New Albany Gp. (Target)
Compton / Chouteau
Borden / Springville

Ft. Payne

Lingle

Herein are listed the geologic descriptions of all formations that may be affected
by the HVHHFO of the proposed, permitted well. As requested, the lithology,
extent, thickness, permeability/porosity, water or water source content and
susceptibility to vertical propagation of fractures will be discussed for each of the
formations referenced below. In regard to transmissive faults and large through-
going fractures, it can be stated that according to a 3-D seismic survey collected
over the proposed location / prospect area, there are none that exist anywhere
near the proposed wellbore, and specifically that part of the well bore that will be
in the reservoir zone, the New Albany Shale (herein referenced as ‘NAS’).

*The drilling objective is the NAS; this shale is of Group status and actually is
composed of 3 Formations, in ascending order from the base to the top, is the
Blocher Shale Formation, the Selmier Shale Formation and the Grassy Creek Shale
Formation. They are described below.

Blocher Shale: olive black, organic-rich, massive appearing to faintly laminated,
slightly calcareous silty shale with common thin gray, sharply bedded traction
deposits composed of silty calcarenites and calcisiltites. Average core measured
porosity is 3 to 4% and has permeability in the nanodarcy range, and thus, is
extremely tight. Some fractures are recognized in this section but are not large or
long and typically mineralized. With the exception of saturation measurements,
no information was collected or tested in regard to water from this formation.




Selmier Shale: olive gray, organic rich, but lesser so than the Blocher below and
Grassy Creek above, pyritic, burrowed and bioturbated silty shale that represents
more oxic deposition. Average core measured porosity is 5 to 6% and has
permeability in the nanodarcy range, and thus is extremely tight. Some fractures
are recognized in this section but are not large or long and typically mineralized.
With the exception of saturation measurements, no information was collected or
tested in regard to water from this formation.

Grassy Creek Shale (horizontal target Formation). dark gray to black, pyritic,
organic-rich, faintly laminated and locally burrowed and bioturbated, slightly silty
shale / mudrock that possesses thin light gray beds composed of quartz grains;
algal cysts (tasmanites) express laminations. Average core measured porosity is 5
to 7% and, although the most permeably of the three NAS formations is also in
the nanodarcy range, and is extremely tight. Natural fractures do exist in this
section, especially in the lower 50°, and are up to a foot or two long, vertically;
most are mineralized but some open fractures do exist. Horizontal, healed,
fractures associated with prior oil generation also exist. With the exception of
saturation measurements, no information was collected or tested in regard to
water from this formation.

*The potential formations that may be affected by the HYHHFO above the NAS,
in ascending order are as follows: Compton Limestone, Borden Shale (a.k.a.,
Springville Shale), and the Fort Payne Limestone. All three formations are lower
Mississippian in age. They are described below.

Compton Limestone: light grey to green mottled crinoid wackestone to sparse
packstone with thin shale wisps, 8-10’ thick throughout the prospect area. No
measured porosity or permeability for this formation exists in or near the prospect
area however, from cores in the basin these rocks visually are extremely tight and
non-permeable (all logs in a 5 mile radius corroborate these visual observations).
Fractures are at a minimum as small, healed (mineralized) microfractures. No
information exists on water from the formation.

Borden Shale (a.k.a., Springville Shale): dark greenish gray, flaggy to slightly
laminated, burrowed shale, 40-50'thick throughout the prospect area. No
measured porosity or permeability for this formation exists in or near the prospect
area however, from cores in the basin these rocks visually are extremely tight and
non-permeable, and due to the layering specifically non-permeable vertically (all
logs in a 5 mile radius corroborate these visual observations). Very few fractures
exist in this formation and, when present, are small, healed (mineralized)
microfractures. No information exists on water from this formation.

Fort Payne Limestone: very dark gray to black, extremely dense siliceous lime
mudstone; the unit is slightly silty and spiculitic in the lower half and grades



upward into a lighter colored lime mudstone that becomes increasingly cherty
upward; the chert is dark to light gray mottled and burrowed. This formation is
~500’ thick in the prospect area. No measured porosity or permeability for this
formation exists in or near the prospect area however, from cores in the basin
these rocks visually are extremely tight and non-permeable (all logs in a 5 mile
radius corroborate these visual observations). As stated previous, the limestone is
extremely dense, particularly in the lower half and not fractured,; fractures do
occur upward in the section but are restricted to the small chert nodules and are
mineralized. No information exists on water from this formation.

*The potential formations that may be affected by the HVYHHFO below the NAS,
in descendling order are as follows: the Devonian, Lingle Limestone Formation.
This formation is described below.

Lingle Limestone: light to medium and dark gray, crinoidal wackestone to
packstone, with some rugose and button (M. discus) corals; this unit is
argillaceous and in places, cherty. The chert occurs as 1 to 3” nodules and is
medium to dark gray mottled with crinoid fragments. The formation in the
prospect area is 75 to 85" thick. This unit in places throughout the lllinois Basin is
porous near the top (typically 3 to 8%), near an intraformational unconformity,
and does produce oil however, examination of all logs within a 5 mile radius of
the proposed location show the Lingle to be extremely tight throughout. No
measured porosity or permeability for this formation exists in or near the prospect
area. Some fracturing was noted in collected cores, largely in the sections that
contained chert but they were small fractures and most typically mineralized. No
information exists on water from this formation.

Based on the lithology and gross petrophysics of the under and overlying units, it
is not anticipated that the aforementioned units will be susceptible to vertical
fracture propagation during completion of the NAS, Grassy Creek Shale
Formation. Historically, from microseismic study in the basin, there appears to be
two frac barriers to the objective Grassy Creek, the Fort Payne Limestone above,
and the intraformational Selmier Shale, below.

a) 1,000 psi - 7,900 psi

b) 7,900 psi.

c) 2,875 psi

d) 4,000 psi

e) Between 5,275 TVD and 5,245 TVD

f) N/A

g) Slickwater (3% KCl), Local well(s), Approx. 7,000,000 gal.



ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Y Office of Qil and Gas Resource Management
V4 One Natural Resources Way Springfield, lllinois 62702-1271

NALURAS

IGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHE-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: AdditionalRequiredMaps

Please save attachment and use the file name above.

Additional Required Maps §1-35(b)(7); 245.210(a)(7). In addition to the scaled plat map referred to in
the Well Site Setback Plan above, and the scaled cross section diagram referred to under the Directional
Drilling Plan, please attach a SCALED TOP VIEW DIAGRAM showing the well location, direction of
drilling (below surface entry to the intersection with target formation) and horizontal leg to total length.
At the surface indicate all known previous well bores within 750 feet of the vertical plane above any
part of the horizontal well bore that penetrated within 400 vertical feet of the formation that will be
stimulated as part of the high volume horizontal hydraulic fracturing operations. If well bores are
present, include the well name, location and permit and reference number for each.
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES | & |

Office of Oil and Gas Resource Management
One Natural Resources Way Springfield, Illinois 62702-1271

PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: ChemicalDisclosureReport
Please save attachment and use the file name above.

Chemical Disclosure Report §1-35(b)(8); 245.210(a)(8), 245.700, 245.720.

(a) Do you have on file with the Department a master list of chemicals, as required in §1-77 of the
Act? [ U |YES |:| NO If “NO” please attach a master list as “Attachment C(6)(a).” If you are
claiming any trade secret under §§245.700, 245.720, you must attach redacted and un-redacted
copies of the documents identifying the specific information on the master list of chemicals
claimed to be protected as trade secrets. Also, if making a claim of trade secret please provide
the Department with a telephone number and e-mail where the trade secret holder may be
reached at any time (24 hours/day, 7 days/week).

(b) Please list each chemical and proppant anticipated to be used in hydraulic fracturing fluid for
each stage of the high volume horizontal hydraulic fracturing operation:

(c) If using water in the high volume horizontal hydraulic fracturing treatment of the well, state the
total volume of water anticipated to be used for each stage of the fracturing treatment. If using
something other than water, state the type and total volume of base fluid anticipated to be used
in the treatment. If the total volume is currently unknown, estimate the maximum volume
anticipated to be used.

(d) Please identify each hydraulic fracturing additive you anticipate using, including:

1. Trade name

2. Vendor

3. Brief descriptor of the planned use or function of each additive

4. Attach a copy of the Material Safety Data Sheet (MSDS) if applicable.
NOTE: if this information is unavailable, then list the chemical family and chemical effects of
each. If the additives have not been determined at time of application, submit all possible
additives that might be used. You may use the table below or provide your own.



TRADE NAME VENDOR PLANNED USE/FUNCTION
Hydrochloric Acid Oxy - Chem |Acidize Formation
Cronox AK-50 Baker Hughes |Corrosion Inhibitor
NE-6 Surfactant Chemplex Surfactant
Plexgel Breaker XPA/Plexbreak 134 Chemplex Slickwater Gel Breaker
Plexslick 957 FR-7 Chemplex Friction Reducer
Claymax Chemplex Clay Control
Ferriplex 66 Chemplex Iron Control

(e) Please identify each chemical anticipated to be intentionally added to the base fluid, the anticipated

concentration in the base fluid (in percent by mass) of each chemical, and the Chemical Abstracts

Service number. If CAS is not available, then list the chemical family and effects of each chemical. If the

chemicals to be used have not been determined at the time of filing of this application, identify all

possible chemicals that may be used. You may use the table below or provide your own.

CHEMICAL
NAME

CONCENTRATION
(/]

CHEMICAL ABSTRACTS SERVICE
NUMBER (or chemical family and
effects)




NOTE: if the contents of the fluid are adjusted or altered during the treatment process, the
Department MUST be notified within 24 hours of departure from the initial treatment design and
include an explanation detailing the reason for the departure from the original formulation.
NOTE: no less than 21 days before performing the FIRST stimulation treatment, maintain and
disclose to the Department separate and up-to-date master lists of:
1) the base fluid to be used during any high volume horizontal hydraulic fracturing operations,
2) all hydraulic fracturing additives to be used during any high volume horizontal hydraulic
fracturing operations, and
3) all chemicals and associated Chemical Abstract Service numbers to be used in any high
volume horizontal hydraulic fracturing operations.

(f) Please provide the name, telephone number and address of an employee, agent or contractor of
the permittee having knowledge of the specific chemicals being used in the HVYHHF operation at any
given time.




125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\![ WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Chemical Disclosure Report

a) No

b) See Attached Schedule

c) 175,000 gal. per stage

d) See Attached Schedule

e) See Attached Schedule

f) Kevin Gordley
Area Manager, Basic Energy services, LP
10244 NE State Road 61, Pratt, KS
620-770-2191



125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\4' WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Chemical Disclosure Report

The Chemical Disclosure Report does not contain any trade secrets and therefore
no redacted versions will be submitted.



WOOLSEY OPERATING COMPANY, LLC

125 North Market, Suite 1000, Wichita, Kansas 67202-1775
(316) -267-4379 fax (316) 267-4383

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING PERMIT APPLICATION
CHEMICAL DISCLOSURE REPORT - PART b
CHECMICAL AND PROPPANT LIST EACH STAGE

WOODROW 1H-310408-193

Chemical Abstract

Maximum
Ingredient
Concentration

Service Number Mass per in HF Fluid (%

Trade Name Purpose Ingredient (CAS #) Component (LBS) |by mass)

Water Carrier/Base Fluid Water 7732-18-5 2,503,500 91.45359%
Sand (Proppant) Proppant Crystalline Silica in the form of Quartz 14808-60-7 220,000 8.03666%
Cronox AK-50 CIA-I Acid Inhibitor Heavy aromatic naphtha 64742-94-5 3 0.00012%
Cronox AK-50 CIA-| Acid Inhibitor Isopropanol 67-63-0 3 0.00012%
Cronox AK-50 CIA-I Acid Inhibitor Tar bases, quinoline derivs., benzyl chloride-quaternized 72480-70-7 2 0.00006%
Cronox AK-50 CIA-I Acid Inhibitor Formaldehyde 50-00-0 2 0.00006%
Cronox AK-50 CIA-I Acid Inhibitor Propargyl Alcohol 107-19-7 0 0.00001%
Cronox AK-50 CIA-I Acid Inhibitor Naphthalene 91-20-3 0 0.00001%
Plexslick 957 Friction Reducer Distillates (petroleum), hydrotreated light 64742-47-8 266 0.00971%
Plexgel Breaker XPA Slickwater Gel Breaker Hydrogen Peroxide 7722-87-1 24 0.00089%
NE-6 Arbreak 8792 demulsifier Non-emulsifier/Surfactant Light aromatic naphta 64745-95-6 178 0.00652%
NE-6 Arbreak 8792 demulsifier Non-emulsifier/Surfactant 1,2,4 - Trimethylbenzene 95-63-6 59 0.00210%
NE-6 Arbreak 8792 demulsifier Non-emulsifier/Surfactant 1,2,3 - Trimethylbenzene 526-73-8 6 0.00022%
NE-6 Arbreak 8792 demulsifier Non-emulsifier/Surfactant 1,3,5 - Trimethylbenzene 108-67-8 30 0.00109%
NE-6 Arbreak 8792 demulsifier Non-emulsifier/Surfactant Xylene 1330-20-7 6 0.00022%
NE-6 Arbreak 8792 demulsifier Non-emulsifier/Surfactant 2-Ethylhexanol 104-76-7 30 0.00109%
Ferriplex 66 Iron Control Acetic Acis 64-19-7 20 0.00072%
Ferriplex 66 Iron Control Citirc Acid 77-92-9 20 0.00072%
Hydrochloric Acid Acidize Formation Hydrogen Chloride 7647-01-0 612 0.02235%




L SAFETY DATA SHEET
M34514 NA_EN

nxv Occidental Chemical Corporation

v A subsidiiary of Occidental Petroleum Corporation
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HYDROCHLORIC ACID (HCI) (ALL GRADES)

WISDS No.: M34514 Rev. Date: 09-Aug-2012 Rev. Num. 06

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Company Identification: Occidental Chemical Corporation
5005 LBJ Freeway
P.O. Box 809050
Dallas, TX 75380-8050

24 Hour Emergency Telephone  1-800-733-3665 or 1-972-404-3228 (U.8.); CHEMTREC (U.S.): 1-800-424-9300;

Number: CHEMTREC (outside U.S.): +1 703-527-3887
To Request an SDS: MSDS@oxy.com or 1-972-404-3245
Customer Ser\;ice: 1-800-752-5151 or 1-972-404-3700
Trade Name: Hydrochioric Acid (HCI) aqueous all grades
Synonyms: Muriatic Acid, HCI Solutiori, Aqueous hydrogen chloride
Product Use: Process chemical, Metal cleaning, Water purification, Petroleum Industry
2. HAZARDS IDENTIFICATION
EMERGENCY OVERVIEW:
Color: Colorless
Physical State: Liquid
Appearance: ; Clear
Odor: Irritating, Pungent, Sharp
Signal Word: Danger

Print date: 09-08-2012 _ fof9




HYDROCHLORIC ACID (HCI) (ALL GRADES)
M34514 NA_EN

MSDS No.: M34514 Rev. Date: 09-Aug-2012 Rev. Num. 06

MAJOR HEALTH HAZARDS: CAUSES BURNS TO THE RESPIRATORY TRACT, SKIN AND EYES. CAUSES
PERMANENT EYE DAMAGE. DO NOT GET IN EYES, ON SKIN, OR ON CLOTHING.

PHYSICAL HAZARDS: May spatter or generate heat when mixed with water. Contact with metals may evolve flammable
hydrogen gas.

PRECAUTIONARY STATEMENTS: Do not breathe vapor or mist. Do not get in eyes, on skin, or on clothing. Do not
taste or swallow. Wash thoroughly after handiing. Use only with adequate ventilation.

Rk k kA kA A Ak kAR R AR T AR AR R AR AR ANRR ek AR R AR ER AR Ak R R R Ao bk A AR R R RRRRAREEEEE

POTENTIAL HEALTH EFFECTS:
Inhalation: May cause irritation (possibly severe), chemical burns, and pulmonary edema,

Skin contact: May cause irritation (possibly severe) and chemical burns.
Eye contact: May cause irritation (possibly severe), chemical burns, eye damage, and blindness.
Ingestion: Not a likely route of exposure.

Chronic Effects: Repeated or prolonged exposure to dilute solutions may result in dermatitis. Discoloration of the teeth
may occur as a result of long term exposure.

Interaction with Other Chemicals Which Enhance Toxicity: None known.
Medical Conditions Aggravated by Exposure: None known,

See Section 11: TOXICOLOGICAL INFORMATION

3. COMPOSITION/ INFORMATION ON INGREDIENTS

Component % CAS Number
Hydrogen chloride 9-36 7647-01-0
Water 63 - 91 7732-18-5
4. FIRST AID MEASURES

INHALATION: If adverse effects occur, remove 1o uncontaminated area. Give artificial respiration if not breathing. If
breathing is difficult, oxygen should be admin istered by qualified personnel. If respiration or pulse has stopped, have a
trained person administer basic life support (Cardio-Pulmonary Resuscitation and/or Automatic External Defibrillator) and
CALL FOR EMERGENCY SERVICES IMMEDIATELY. '

SKIN CONTACT: Immediately flush contaminated areas with water. Remove contaminated clothing, jewelry, and shoes
immediately. Wash contaminated areas with soap and water. Thoroughly clean and dry contaminated clothing and shoes
before reuse. GET MEDICAL ATTENTION IMMEDIATELY. '

Print date: 09-08-2012 20f9




| DROCHLORIC ACID (HCI) (ALL GRADES)
«NA_EN

MSDS No.: M34514 Rev. Date: 08-Aug-2012 Rev. Mum. 06

EVE CONTACT: Immediately flush oyes with a directed stream of water for at least 15 minutes, forcibly holding eyelids
apart to ensure complete irrigation of all eye and lid tissues. Washing eyes within several seconds is essential to achieve

maximum effectiveness. GET MEDICAL ATTENTION IMMEDIATELY.
INGESTION: Not a likely route of exposure.

5. FIRE-FIGH TI NG MEASURES

Fire Hazard: Negligible fire hazard.
Extinguishing Media: Use media appropriate for surrounding fire.

Fire Fighting: Keep unnecessary people away, isolate hazard area and deny entry. Wear NIOSH app roved
positive-pressure self-contained breathing apparatus operated in pressure demand mode. Move container from fire area if
it can be done without risk. Cool non-leaking containers with water. Avoid inhalation of material or combustion

by-products. Stay upwind and keep out of low areas.
Sensitivity to Mechanical Impact: Not sensitive.
Sensitivity to Static Discharge:  Not sensitive.
Flash point: Not flammable

Hazardous Combustion Products: Hydrogen chloride, Chlorine, Hydrogen gas

6. ACCIDE NTAL RELEASE MEASURES

Occupational Release: Remove sources of ignition. Wear appropriate personal protective equipment recommended in
Section 8 of the SDS. Stop leak if possible without personal risk. Consider evacuation of personnel located downwind if
material is leaking. Shut off ventilation system if needed. Completely contain spilled material with dikes, sandbags, etc.
Neutralize with soda ash or dilute caustic soda. Collect with appropriate absorbent and place into sultable container.
Liquid material may be removed with a properly rated vacuum truck. Keep out of water supplies and sewers. This material
is acidic and may lower the pH of the surface waters with low buffering capacity. Releases should be reported, if required,

to appropriate agencies.

7.HANDLING AND STORAGE

Storage Conditions: Store and handle in accordance with all current regulations and standards. Store in rubber-lined
steel, acid-resistant plastic or glass containers. Keep container tightly closed. Store in a cool, dry area. Store in a
well-ventilated area. Keep away from heat, sparks and open flames. Keep separated from incompatible substances (see
Section 10 of SDS). Do not store in aluminum container or use aluminum fittings or transfer lines. Protect from physical

damage. Dike and vent storage tanks.

Print date: 09-08-2012 30of9




HYDROCHLORIC ACID (HCI) (ALL GRADES)

M34514 NA_EN
Rev. Num. 06

MSDS No.: M34514 Rev. Date: 09-Aug-2012

Handling Procedures: Avoid breathing vapor or mist. Do not get in eyes, on skin, or on clothing. Wash thoroughly after
handling. When mixing, slowly add to water to minimize heat generation and spattering.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Regulatory Exposure Limit(s): As listed below

OSHA Final PEL

Component OSHA Final PEL OSHA Final PEL
TWA STEL Ceiling
Hydrogen chloride - PR 5 ppm
7647-01-0 7 mg;m-'f

OEL: Occupational Exposure Limit; OSHA: United States Occupational Safety and Heaith Administration; PEL:
Permissible Exposure Limit; TWA: Time Weighted Average; STEL: Short Term Exposure Limit

Non-Regulatory Exposure Limii(s): As listed below
Component CAS ACGIH ACGIH ACGIH OSHA OSHA OSHA Ceiling
Number TWA STEL Ceiling TWA STEL (Vacated)
| (Vacated) | (Vacated)
Hydrogen chloride 7647-01-0 mnne R 2 ppm 5 ppm
7 mgjma

- The American Conference of Governmental industrial Hygienists (ACGIH) is a voluntary organization of
professional industrial hygiene personnel in government or educational institutions in the United States. The
ACGIH develops and publishes recommended occupational exposure limits each year called Threshold Limit
Values (TLVs) for hundreds of chemicals, physical agents, and biological exposure indices.

ENGINEERING CONTROLS: Use closed systems when possible. Provide local exhaust ventilation where vapor or mist
may be generated. Ensure compliance with applicable exposure limits.

PERSONAL PROTECTIVE EQUIPMENT:
Eye Protection: Wear chemical safety goggies with a face-shield to protect against eye and skin contact when
appropriate. Provide an emergency eys wash fountain and quick drench shower in the immediate work area.

Skin and Body Protection: Wear chemical resistant clothing and rubber boots when potential for contact with the
materlal exists. Always place pants legs over boots.

Hand Protection: Wear appropriate chemical resistant gloves. Consult a glove supplier for assistance in selecting
an appropriate chemical resistant glove.

Protective Material Types: Nitrile, Neoprene, Butyl rubber, Polyvinyl chioride (PVC), Responder®, Trellchem®
HPS, Tychem®

Immediately Dangerous to Life/ Health (IDLH)

Component
50 ppm IDLH

Hydrogen chloride

Respiratory Protection: A NIOSH approved full-face respirator equipped with acid gas cartridges (appropriate for
hydrogen chloride) may be permissible when symptoms have been observed that are Indicative of overexposure.
When the level may be above the IDLH, use an SCBA or pressure-demand supplied air with an auxilliary
self-contained escape pack. Pressure-demand SCBA (self-contained breathng apparatus) must be used when there
is a potential for uncontrolled release or unknown concentrations. A respiratory protection program that meets 29
CFR 1910.134 must be followed whenever workplace conditions warrant use of a respirator.
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HYDROCHLORIC ACID (HCI)
M34514 NA_EN

MSDS No.: M34514 Rev. Date: 09-Aug-2012

(ALL GRADES)

Rev. Num. 06

9. PH‘YSECAL AND CHEMICAL PROPERTIES

Physical State: Liguid

Appearance: Clear

Color: Colorless

Odor: Irritating, Pungent, Sharp
Qdor Threshold: 0.3 ppm {causes olfactory fatigue)
Molecular Weight: 36.46

Molecular Formula: HCI

Boiling Point/Range: 140 - 221°F (60 - 105 °C)
Freezing Poini/Range: -2910 5 °F (-34 to -15 °C)
Vapor Pressure: 14.6 - 80 mmHg @ 20 °C
Vapor Denslty (alr=1): 1.3@20°C

Specific Gravity (water=1): 1.05-1.18

Density: 8.75-9.83 Ibs/gal
Water Solubility: 100%

pH: 2 @ (0.2% solution)
Volatility: 9 - 36% by volume
Evaporation Rate (ether=1): < 1.00 (butyl acetate = 1)
Flash point: Not flammable

10. STABILI TY AND REACTIVITY

Reactivity/ Stability: Stable at normal temperatures and pressures.

Conditions to Avoid: Avoid heat, flames, sparks and other sources of

ignition. Avoid contact with water. Will react with

some metals forming flammable hydrogen gas. Hydrogen chloride may react with cyanide, forming lethal concentrations

of hydrocyanic acid. Avoid contact with incompatible materials.

Incompatibilities/ Materials to Avoid: Metals, Alkalis, Oxidizing agents, Mercuric sulfate, Perchloric acid, Carbidés of
calcium, cesium, rubidium, Acetylides of cesium and rubidium, Phosphides of calcium and uranium, Lithium silicide '

Hazardous Decomposition Products: chlorine, hydrogen chloride, hydrogen gas

Hazardous Polymerization: Will not occur

#1. TOXICOLOGICAL INFORMATION

IRRITATION DATA: As listed below

Standard Draize (Eye):

rabbit-eye miid

Standard Draize (Skin):

human-skin mild

Print date: 09-08-2012
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HYDROCHLORIC ACID (HCI) (ALL GRADES)
M34514 NA_EN

VISDS No.: M34514 Rev. Date: 09-Aug-2012 Rev. Num. 06

TOXICITY DATA:

Component LD50 Oral: L.C50 Inhalation: L.D50 Dermal:
700 mg/kg (Rat) 3124 ppm (1 hr-Rat) 5010 mg/kg (Rabbit)
Hydrogen chloride ;
900 mg/kg (Rabbit) 1108 ppm (1hr-Rat)
Water
TOXICITY:

Inhalation will cause severe irritation and possible burns with coughing and choking. If inhaled deeply, edema and
hemorrhage of the lungs may occur. Prolonged exposure may cause discoloration and/or erosion of teeth. Contact with
eyes causes immediate severe irritation with possible burns, permanent visual impairment, or total joss of sight. Skin
contact with this material may cause severe irritation and corrosion of tissue. Ingestion may cause immediate burns of the
mouth, esophagus, and stomach. Ingestion may cause intense pain, nausea, vomiting, bleeding, circulating collapse,
shock, and death.

CARCINOGENICITY: This product is not classified as a carcinogen by NTP, IARC or OSHA.

12 ECOLOGICAL INFORMATION

ECOTOXICITY DATA:

- Aquatic Toxicity:
LC50 Gambusia affinis: 282 mg/L. 96 hr.

- Fish Toxicity:
LC50 Goldfish: 178 mg/L (1 to 2 hour survival time)

- Freshwater Fish Toxicity:
LC50 Bluegill: 3.6 mg/L 48 hr

Invertebrate Toxicity:
LC50 Shrimp: 100 - 330 mg/L

FATE AND TRANSPORT:
BIODEGRADATION: This material is inorganic and not subject to biodegradation.

PERSISTENCE: This material is believed not to persist in the environment. This material is believed to exist in the
disassociated state in the environment. If released to soil, hydrogen chloride will sink into the soll. The acid will
dissolve some soil material (in particular, anything with a carbonate base) and will be somewhat neutralized. The
remaining portion is thought to transport downward to the water table. If released to water, it dissociates almost
completely and will be neutralized by natural alkalinity and carbon dioxide.

BIOCONCENTRATION: This material is not expected to bioconcentrate in organisms.

ADDITIONAL ECOLOGICAL INFORMATION: This material has exhibited toxicity to terrestrial organisms. May decrease
pH of waterways and adversely affect aquatic life.
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HYDROCHLORIC ACID (HCI) (ALL GRADES)
M34514 NA_EN

MSDS No.: M34514 Rev. Date: 09-Aug-2012 Rev. Num. 06

13. DISPOSAL CONSI DERATIONS

Reuse or reprocess, if possible. All disposals of this material must be done in accordance with local, state and federal
regulations. Dispose in accordance with all applicable regulations. May be subject to disposal regulations: U.S. EPA 40

CFR 261.

14 TRANSPORT INFORMATION

U.S. DOT 49 CFR 172.101:

UN NUMBER: UN1789
PROPER SHIPPING NAME: Hydrochloric acid solution

HAZARD CLASS/ DIVISION: 8

PACKING GROUP: I

LABELING 8

REQUIREMENTS:

RQ (lbs): RQ 5,000 Lbs. (Hydrochloric acid)

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:

UN NUMBER: UN1789

SHIPPING NAME: Hydrochloric acid solution
CLASS OR DIVISION: 8

PACKING/RISK GROUP: I

15. REGULATORY INFORMATION

U.S. REGULATIONS

OSHA REGULATORY STATUS:
This material is considered hazardous by the OSHA Hazard Communication Standard (29 CFR 1910.1200)

- CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4); If a release is reportable under
CERCLA section 103, notify the state emergency response commission and local emergency planning committee.
In addition, notify the National Response Center at (800) 424-8802 or (202) 426-2675.

Component “CERCLA Reportable Quantities:

Hydrogen chloride 5000 Ib (final RQ)

s EPCRA EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30):
If a release is reportable under EPGRA, notify the state emergency respanse commission and local emergency
planning committee. If the TPQ is met, facilities are subject to reporting requirements under EPCRA Sections 311

. and 312.
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HYDROCHLORIC ACID (HCI) (ALL GRADES) |
M34514 NA_EN

MSDS No.: M34514 Rev. Date: 09-Aug-2012 Rev. Num. 06

~Gompenent___ | EPCRARGs " Threshold Planning Quantity (TPGS)
Hydrogen chleride 5000 1b (EPCRA RQ) 500 Ib (TPQ) gas only

EPCRA SECTIONS 311/312 HAZARD CATEGORIES (40 CF| 0.10%:
Acute Health Hazard, Reactive Hazard

EPCRA SECTION 313 FR 372.65):
The following chemicals are listed in 40 CFR 372.65 and may be subject to Community Right-to Know Reporting

reguirements.

T e e
Hydrogen chloride Listed — Aerosol form only N

OSHA PROCESS SAFETY (PSM) (29 CFR 1910.119): Not regulated

NATIONAL INVENTORY STATUS
U.S. INVENTORY STATUS: Toxic Substance Control Act (TSCA): All components are listed or exempt
TSCA 12(b): This product is not subject to export notification
Canadian Chemical Inventory: All components of this product are listed on either the DSL or the NDSL.

STATE REGULATIONS

California Proposition 65:
This product is not listed, but it may contain impurities/trace elements known to the State of California to cause cancer or
reproductive toxicity as listed under Proposition 65 State Drinking Water and Toxic Enforcement Act.

“Tydrogen chioride.

California Proposition 65 Cancer WARNING: Not Listed
California Proposition 65 CRT List - Male Not Listed
reproductive toxin:

California Proposition 65 CRT List - Female reproductive toxin: Not Listed]|
IMassachusetts Right to Know Hazardous Substance List Liste
New Jersey Right to Know Hazardous Substance List sn 1012; sn 2909 (gas only)|
New Jersey Special Health Hazards Substance List corrosive
New Jersey - Environmental Hazardous Substance List Listed]
Pennsylvania Right to Know Hazardous Substance List ' Listed|
Pennsylvania Right to Know Special Hazardous Substances Not Listed)
Pennsylvania Right to Know Environmental Hazard List Listed)
Rhode Island Right 1o Know Hazardous Substance List . Listed]

CANADIAN REGULATIONS
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the

SDS contains all the Information required by the Controlled Products Regulations.

Not Listed
= E - Corrosive material
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o HYDROCHLORIC ACID (HCI) (ALL GRADES)

M34514 NA_EN
MSDS No.: M34514 Fev. Date: 09-Aug-2012 Rev. Num. 06

16. OTHER INFORMATION

Prepared by: OxyChem Corporate HESS - Product Stewardship

Disciaimer:
This Information is intended solely for the use of Individuals trained in the NFPA and/or HMIS systems.

HMIS: (SCALE 0-8) (Rated using National Paint & Coatings Association HMIS: Rating Instructions, 2nd Edition)
Health: 3 Flammability: 0 Reactivity: 1

NFPA 704 - Hazard Identificalion Ratings (SCALE 0-4)
Health: 3 Flammability: 0 Reactivity: 1

Reason for Revision:
- Updated 24 Hour Emergency Telephone Number: SEE SECTION 1

PPE recommendations have been modified: SEE SECTION 8
Updated Transportation Information: SEE SECTION 14

Revised California Proposition 65 Statement: - SEE SECTION 15
Revised Preparer Information: SEE SECTION 16

Added "End of Safety Data Sheet" phrase

IMPORTANT:
The information presented herein, while not guaranteed, was prepared by technical personnel and is true and accurate to

the best of our knowledge. NO WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTY OR GUARANTY OF ANY OTHER KIND, EXPRESS OR IMPLIED, IS MADE REGARDING
PERFORMANCE, SAFETY, SUITABILITY, STABILITY OR OTHERWISE. This information is not intended to be
all-inclusive as to the manner and conditions of use, handling, storage, disposal and other factors that may involve other
or additional legal, environmental, safety or performance considerations, and OxyChem assumes no liability whatsoever
for the use of or reliance upon this information. While our technical personnel will be happy to respond to guestions, safe
handling and use of the product remains the responsibility of the customer. No suggestions for use are intended as, and
nothing herein shall be construed as, a recommendation to infringe any existing patents or to violate any Federal, State,

local or foreign laws.

-]

OSHA Standard 29 CFR 1910.1200 requires that information be provided to employees regarding the hazards of
chemicals by means of a hazard communication program including labeling, safety data sheets, training and access to
written records. We request that you, and it is your legal duty to, make all information in this Safety Data Sheet available

to your employees.

End of Safety Data Sheet
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ATA SHEET

SAFETY |

Section 1. Identification

Product name : CRONOX™ AK-50 CORROSION INHIBITOR
™ g trademark of Baker Hughes Incorporated.
Product code : CROAKS0

identifled uses + Acid Corrosion Inhibitor,

Print date 1 1/8/20185.

Validation date : 12/30/2014.

Version r 2

Supplier's details : Aquaness Chemical
A Division of Baker Petrolite Corp.
A Baker Hughes Company

12645 W. Airport Bivd.

Sugar Land, TX 77478

For Product Information/MSDSs Call; 800-231-3606

(8:00 a.m. - 5:00 p.m. cst, Monday - Friday) 281-276-5400

Emergency telephone : CHEMTREC: 800-424-9300 (U.S. 24 hour)

number (with hours of Baker Petrolite: 800-231-3606 (North America 24 hour)

operation) CANUTEC: 613-996-6666 (Canada 24 hours)

Section 2. Hazards identification

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

Classification of the .t FLAMMABLE LIQUIDS - Category 3

substance or mixture ACUTE TOXICITY: ORAL - Category 4

ACUTE TOXICITY: SKIN - Category 3

ACUTE TOXICITY: INHALATION - Category 3

SKIN CORROSION/IRRITATION - Category 2

SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 2
SKIN SENSITIZATION - Category 1

CARCINOGENICITY - Category 1

SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) [Respiratory tract

irritation and Narcotic effects] - Category 3
AQUATIC HAZARD (ACUTE) - Category 2
AQUATIC HAZARD (LONG-TERM}) - Category 2

8 1 eleme
Hazard pictograms

Signal word
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 2. Hazards identification

Hazard statements : Flammabile liquid and vapor.
Toxic in contact with skin or if inhaled.
Harmful if swallowed.
Causes serious eye irritation.
Causes skin irritation.
May cause an allergic skin reaction.
May cause cancer.
May cause respiratory irritation.
May cause drowsiness and dizziness.
Toxic to aquatic life with long lasting effects.

Precautionary statements

Prevention : Obtain special instructions before use. Do not handle until all safety precautions have
been read and understood. Use personal protective equipment as required. Wear
protective gloves. Wear eye or face protection. Wear protective clothing. Keep away
from heat, sparks, open flames and hot surfaces. - No smoking. Use explosion-proof
electrical, ventilating, lighting and all material-handling equipment. Use anly non-
sparking tools. Take precautionary measures against static discharge. Keep container
tightly closed. Use only outdoors or in a well-ventilated area. Avoid release to the
environment. Avoid breathing vapor. Do not eat, drink or smoke when using this
product. Wash hands thoroughly after handling. Contaminated work clothing should
not be allowed out of the workplace.

Response : Collect spillage. IF exposed or concerned: Get medical attention. IF INHALED:
Remove victim to fresh air and keep at rest in a position comfortable for breathing. Call
a POISON CENTER or physician. IF SWALLOWED: Call a POISON CENTER or
physician if you feel unwell. Rinse mouth. IF ON SKIN (or hair): Take off immediately
all contaminated clothing. Rinse skin with water or shower. IF ON SKIN: Wash with
plenty of soap and water. Call a POISON CENTER or physician if you feel unwell.
Take off contaminated clothing. If skin irritation or rash occurs: Get medical attention.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing. If eye irritation persists: Get medical attention.

Storage : Store locked up. Store in a well-ventilated place. Keep cool.
Disposal : Dispose of contents and container in accordance with all local, regicnal, national and
international regulations.
Supplemental label : Avoid contact with skin and clothing. Wash thoroughly after handling.
elements
Hazards not otherwise : Prolonged or repeated contact may dry skin and cause irritation.
classified
Section 3. Composition/information on ingredients
Substance/mixture : Mixture
Ingredient name % CAS number
Oxyalkylated alkylphenol 10-20 Trade secret.
Heavy aromatic naphtha 10-20 64742-94-5
[sopropanol 10-20 67-63-0
Fatty acids 5-10 Trade secret.
Complex alkylary! polyo-ester 5-10 Trade secret.
Tar bases, quinoline derivs., benzyl chloride-quaternized 5-10 72480-70-7
Formaldehyde 5-10 50-00-0
Acetylenic alcohol 1-56 Trade secret.
Propargyl alcohol 1-5 107-19-7
Naphthalene 1-5 91-20-3
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CRONOX™ AK-50 CORROSION INHIBITOR

LIESCHIDUON O NELE | o 11 2a 25
Eye contact . Immediately flush eyes with plenty of water, occasionally lifting the upper and lower
eyelids. Continue to rinse for at least 10 minutes. Check for and remove any contact
lenses. Get medical attention.

Inhalation : Remove victim to fresh air and keep at rest in a position comfortable for breath ing. Ifit
is suspected that fumes are still present, the rescuer should wear an appropriate mask
or self-contained breathing apparatus. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel. It
may be dangerous to the person providing aid to give mouth-to-mouth resuscitation.
Get medical attention. If necessary, call a poison center or physician. If unconscious,
place in recovery position and get medical attention immediately. Maintain an open
airway. Loosen tight clothing such as a collar, tie, belt or waistband. in case of
inhalation of decomposition products in a fire, symptoms may be delayed. The exposed
person may need to be kept under medical surveillance for 48 hours.

Skin contact : Wash skin thoroughly with soap and water or use recognized skin cleanser. Remove
contaminated clothing and shoes. Wash contaminated clothing thoroughly with water
before removing it, or wear gloves. Continue to rinse for at least 10 minutes. Get
medical attention. If necessary, call a poison center or physician. In the event of any
complaints or symptoms, avoid further exposure. Wash clothing before reuse. Clean
shoes thoroughly before reuse.

ingestion . Wash out mouth with water. Remove dentures if any. Remove victim to fresh air and
keep at rest in a position comfortable for breathing. If material has been swallowed and
the exposed person is conscious, give small quantities of water to drink. Stop if the
exposed person feels sick as vomiting may be dangerous. Do not induce vomiting
unless directed to do so by medical personnel. If vomiting occurs, the head should be
kept low so that vomit does not enter the lungs. Get medical attention. If necessary,
call a poison center or physician. Never give anything by mouth to an unconscious
person. If unconscious, place in recovery position and get medical attention
immediately. Maintain an open airway. Loosen tight clothing such as a collar, tie, belt

or waistband.
i a m (:] cute elaye
Potential acute health effects
Eye contact : Causes serious eye irritation.
inhalation . Toxic if inhaled. Can cause central nervous system (CNS) depression. May cause

drowsiness and dizziness. May cause respiratory irritation. Exposure to decomposition
products may cause a health hazard. Serious effects may be delayed following

axposure,

Skin contact . Toxic in contact with skin. Causes skin irritation. Defatting to the skin, May cause an
allergic skin reaction.

- Harmful if swallowed. Can cause central nervous system (CNS) depression. lrritating

Ingestion

to mouth, throat and stomach.
QOver-exposure signs/symptoms

Eye contact : pain or irritation,watering,redness

{inhalation : respiratory tract irritation,coughing,nausea or vomiting, headache, drowsiness/fatigue,
dizziness/vertigo,unconsciousness

Skin contact : irritation,redness,dryness,cracking

Ingestion : No specific data.

atment needed, if necessar,

Notes to physician - In case of inhalation of decomposition products in a fire, symptoms may be delayed.
The exposed person may need to be kept under medical surveillance for 48 hours.
Specific treatments : No specific treatment.
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 4. First aid measures

Protection of first-aiders

: No action shall be taken involving any personal risk or without suitable training. If it is

suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus. 1t may be dangerous to the person providing aid to
give mouth-to-mouth resuscitation. Wash contaminated clothing thoroughly with water

before removing it, or wear gloves,

See toxicological information (Section 11)

Section 5. Fire-fighting measures

Extinguishing medi
Suitable extinguishing
media

Unsuitable extinguishing
media

Specific hazards arising
from the chemical

Hazardous thermal
decomposition products

Special protective actions
for fire-fighters

Special protective
equipment for fire-fighters

¢ Use dry chemical, CO., water spray (fog) or foam.

: Do not use water jet.

: Flammable liquid and vapor. In a fire or if heated, a pressure increase will accur and

the container may burst, with the risk of a subsequent explosion. The vapor/gas is
heavier than air and will spread along the ground. Vapors may accumulate in low or
confined areas or travel a considerable distance to a source of ignition and flash back.
Runoff to sewer may create fire or explosion hazard. This material is toxic to aquatic life
with long lasting effects. Fire water contaminated with this material must be contained
and prevented from being discharged to any waterway, sewer or drain.

: carbon dioxide,carbon monoxide,nitrogen oxides, sulfur oxides, halogenated compounds

: Promptly isolate the scene by removing all persons from the vicinity of the incident if

there is a fire. No action shall be taken involving any personal risk or without suitable
training. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

. Fire-fighters should wear appropriate protective equipment and self-contained breathing

apparatus (SCBA) with a full face-piece operated in positive pressure mode.

eysonal precautions, p
For non-emergency
personnel

For emergency responders

Environmental precautions

: Noac

pment ano - procequres

tion shall be taken involving any personal risk or without suitable training.
Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilled material. Shut off all ignition sources.
No flares, smoking or flames in hazard area. Do not breathe vapor or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment.

: If specialised clothing is required to deal with the spillage, take note of any information

in Section 8 on suitable and unsuitable materials. See also the information in "For non- q
emergency personnel”,

: Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains

and sewers. Inform the relevant authorities if the product has caused environmental
pollution (sewers, waterways, soil or air). Water polluting material. May be harmful to
the environment if released in large quantities. Collect spillage.

1/8/2015.
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 6. Accident

al release measures

Small spill

Large spill

: Stop leak if without risk. Move containers from spill area. Use spark-proof tools and

explosion-proof equipment. Dilute with water and mop up if water-soluble. Alternatively,
or if water-insoluble, absorb with an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal contractor.

: Stop leak if without risk. Move containers from spill area. Use spark-proof tools and

explosion-proof equipment. Approach release from upwind, Dike spill area and do not
allow product to reach sewage system or surface or ground water. Notify any reportable
spill to authorities. (See section 12 for environmental risks and 13 for disposal
information.) Wash spillages into an effluent treatment plant or proceed as follows.
Contain and collect spillage with non-combustible, absorbent material e.g. sand, earth,
vermiculite or diatomaceous earth and place in container for disposal according fo local
regulations (see Section 13). Dispose of via a licensed waste disposal contractor.
Contaminated absorbent material may pose the same hazard as the spilled product.
Note: see Section 1 for emergency contact information and Section 13 for waste

disposal.

If RQ (Reportable Quantity) is exceeded, report to National Spill Response Office at 1-800-424-8802.

Section 7. Handling and storage

g r handli
Protective measures

Advice on general
occupational hygiene

Conditions for safe storage,
including any
incompatibilities

: Put on appropriate personal protective equipment (see Section 8). Persons with a

history of skin sensitization problems should not be employed in any process in which
this product is used. Avold exposure - obtain special instructions before use. Do not
handle until all safety precautions have been read and understood. Do not get in eyes
or on skin or clothing. Do not breathe vapor or mist. Do notingest. Avoid release to
the environment. Use only with adequate ventilation. Wear appropriate respirator when
ventilation is inadequate. Do not enter storage areas and confined spaces unless
adequately ventilated. Keep in the original container or an approved alternative made
from a compatible material, kept tightly closed when not in use. Store and use away
from heat, sparks, open flame or any other ignition source. Use explosion-proof
electrical (ventilating, lighting and material handling) equipment. Use only non-sparking
tools. Take precautionary measures against electrostatic discharges. Empty containers
retain product residue and can be hazardous. Do not reuse container.

. Eating, drinking and smoking should be prohibited in areas where this material is

handled, stored and processed. Workers should wash hands and face before eating,
drinking and smoking. Remove contaminated clothing and protective equipment befare
entering eating areas. See also Section 8 for additional information on hygiene
measures.

« Store in accordance with local regulations. Store in a segregated and approved area.

Store In original container protected from direct sunlight in a dry, cool and well-ventilated
area, away from incompatible materiais (see Section 10) and food and drink. Store
locked up. Eliminate all ignition sources. Separate from oxidizing materials. Keep
container tightly closed and sealed until ready for use. Containers that have been
opened must be carefully resealed and kept upright to prevent leakage. Do not store in
unlabeled containers. Use appropriate containment to avoid environmental

contamination.

Section 8. Exposure controls/personal protection

Control parameters

1/8/2015.
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 8. Exposure controls/personal protection

Occupational exposure limits TWA (8 hours) STEL (15 mins) Ceiling
Ingredients: List name ppm |mg/m® Other |ppm [mg/m® | Other |ppm mg/m® | Other | Notations
Isopropanol US ACGIH 200 |- - 400 |- - - - -
OSHA PEL 400 | 980 | - - - - - -
- OSHA PEL 1989 |400 | 980 | 500 |[1225 |- - - -
Formaldehyde US ACGIH - - - - - - 0.3 0.37 3]
OSHA PEL 075 | - 2 - - 2 -
OSHA PEL 1988 075 |- - 2 - - - 2
OSHA PEL 22 075 |- 2 - = = -
Propargyl alcohol US ACGIH 1 23 | - - - - - [11
0OSHA PEL 1989 1 2 - - - - - - 1
Naphthalene uUs ACGIH 10 52 - - - - - - 1]
OSHA PEL 10 50 - - - - -
OSHA PEL 1988 10 50 15 75 - - -

[1]Absorbed through skin. [3]Skin sensitization

Consult local authorities for acceptable exposure limits.

Only components of this product with established exposure limits appear in the box above.

If OSHA permissible exposure levels are shown above they are the OSHA 1989 levels or are from subsequent
OSHA regulatory actions. Although the 1989 levels have been vacated the 11th Circuit Court of Appeals, Baker
Hughes recommends that these lower exposure levels be observed as reasonable worker protection.

Appropriate engineering . Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or

controls other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits. The engineering controls also need to keep gas,
vapor or dust concentrations below any lower explosive limits. Use explosion-proof
ventilation equipment.

cti & es

Hygiene measures . Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Contaminated work clothing should not be allowed out of the workplace. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.

Eye/face protection : Wear chemical safety goggles. When transferring material wear face-shield in addition
to chemical safety goggiles.

Hand protection : Chemical-resistant gloves.

Skin protection : Wear long sleeves to prevent repeated or prolonged skin contact.

Respiratory protection - If a risk assessment indicates it is necessary, use a properly fitted, air purifying or

supplied air respirator complying with an approved standard. Respirator selection must
be based on known or anticipated exposure levels, the hazards of the product and the
safe working limits of the selected respirator.

Section 9. Physical and chemical properties

Appearance

Physical state : Liquid.
Color : Amber.
Odor : Pungent.
Odor threshold : Not available.
pH : Not available.
Melting/freezing point : Not available.
Beiling point : Not available.
Initial Boiling Point : Not available.
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'CRONOX™ AK-50 CORROSION INHIBITOR

Section 9. Physical and chemical properties

Flash point : Closed cup: 37.8°C (100°F) [SFCC]

Burning time : Not applicable.

Burning rate : Not applicable.

Evaporation rate : Not available.

Flammability (solid, gas) . Flammable in the presence of the following materials or conditions: open flames, sparks

and static discharge and heat.

Lower and upper explosive : Not available.
(flammable) limits

Vapor pressure : 5 kPa (37.2 mm Hg) @ 37.8°C

Vapor density : >1[AIr=1]

Relative density : 0.9664 (15.6°C)

Density : 8.05 (Ibs/gal)

Solubility in water : Insoluble

Partition coefficient: n- : Not available.

octanoliwater

Auto-ignifion temperature : Not available.

Decomposition temperature : Not available.

Viscosity + Dynamic (15.6°C): 38 cP

voc : Not available.

Pour Point : -23.3°C (-9.9°F)

Section 10. Stability and reactivity

Reactivity . No specific test data refated to reactivity available for this product or its ingredients.
Chemical stability : The product is stable.

Possibility of hazardous . Under normal conditions of storage and use, hazardous reactions will not occur.
reactions

Conditions to avoid . Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld,

braze, solder, drill, grind or expose containers to heat or sources of ignition. Do not
allow vapor to accumulate in low or confined areas.

Incompatible materials - Reactive or incompatible with the following materials: oxidizing materials, acids and
alkalis.
Isopropanol is incompatible with acrylaldehyde, aluminum powder, and potassium tert-
butoxide.

Hazardous decomposition  : Under normal conditions of storage and use, hazardous decomposition products should

products not be produced.

Section 11. Toxicological information

ormat o e
Acute toxicity
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 11. Toxicological information

Product/ingredient name Result Species Dose Exposure
Heavy aromatic naphtha LC50 Inhalation Vapor Rat >11.4 mg/l 6 hours
LD50 Oral Rat 3200 mg/kg -
LD50 Oral Rat >2000 mg/kg -
|sopropanol LC50 Inhalation Vapor Rat >10000 ppm 6 hours
LD50 Dermal Rabbit 6.29 g/kg -
LD50 Oral Rat 5000 mg/kg -
Fatty acids LD50 Dermal Rabbit >2000 mg/kg -
L.D50 Oral Rat >10000 mg/kg -
Formaldehyde LD50 Dermal Rabbit 270 mg/kg -
LD50 Oral Rat 640 ma/kg -
LD50 Oral Rat 800 mg/kg -
Acetylenic alcohol LD50 Dermal Rabbit >2000 mg/kg -
LD50 Cral Rat 4100 mg/kg -
Propargyl alcohol LD50 Oral Rat 55 mg/kg -
Naphthalene LD50 Dermal Rabbit >20 g/kg -
CRONOX™ AK-50 LD50 Dermal Rabbit 630 mg/kg -
CORROSION INHIBITOR '
LD50 Oral Rat 1400 mg/kg -
r ion/Corrosion
No applicable toxicity data
Sensitizati
No applicable toxicity data
Mut icit
No applicable toxicity data
Carcinogenigity
Product/ingredient name |OSHA [IARC NTP
Isopropanol v |- 3 -
Formaldehyde + 1 Known to be a human carcinogen.
Naphthalene - 2B Reasonably anticipated to be a human carcinogen.
R juctive toxicit
No applicable toxicity data
Teratogenicity
No applicable toxicity data
or oXi o)
Name Category Route of Target organs
exposure
Heavy aromatic naphtha Category 3 Not applicable. | Narcotic effects
Isopropanol Category 3 Not applicable. | Narcotic effects
Formaldehyde Category 3 Not applicable.  |Respiratory tract
irritation
cifi or toxicit e expos
Not applicable.
Aspiration hazard
Name Result
Heavy aromatic naphtha ASPIRATION HAZARD - Category 1
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"CRONOX™ AK-50 GORROSION INHIBITOR

Section 11. Toxicological information

information on the likely : Routes of entry anticipated: Dermal, Inhalation.
routes of exposure

aved and immediz
it e ure
Potential imnmediate + Not available.
effects
Potential delayed effects : Notavailable.

ic health cts
: Prolonged or repeated contact can defat the skin and lead to irritation, cracking and/or

General dermatitis. Once sensitized, a severe allergic reaction may occur when subsequently
exposed to very low levels.

Carcinogenicity : May cause cancer. Risk of cancer depends on duration and level of exposure.
utagenicity . No known significant effects or critical hazards.

Teratogenicity : No known significant effects or critical hazards.

Developmental effects : No known significant effects or critical hazards.

Fertility effects : No known significant effects or critical hazards.

ic f

Acute toxicity estimates

Route ATE value

Inhalation (vapors) 8.145 mgl/l

Additional inf tio
Testing of similar products provided rabbit dermal LD50's of >200mg/kg and <1000mg/kg.

Section 12. Ecological information

Toxicify

Product/ingredient name Result Species Exposure
Isopropanol Acute LC50 1400000 pg/l Marine water | Crustaceans - Crangon crangon 48 hours
Acute LC50 1400000 pgh Fish - Gambusia affinis 96 hours
Formaldehyde Acute EC50 0.788 mg/l Marine water Algae - Ulva pertusa 96 hours
’ Acute EC50 12.98 mg/l Fresh water Crustaceans - Ceriodaphnia 48 hours
dubia
Acute EC50 14000 pg/l Fresh water Daphnia - Daphnia magna 48 hours
Acute LC50 1.41 ppm Fresh water Fish - Oncorhynchus mykiss 96 hours
Chronic NOEC 100 pg/l Marine water Algae - Phyllospora comosa 96 hours
Propargy! alcohol EC50 98.1 mg/l Algae 72 hours
Acute EC50 3.36 mg/l Daphnia 48 hours
Acute LC50 4.64 mg/l Fish 96 hours
Naphthalene Acute EC50 1.6 ppm Fresh water Daphnia - Daphnia magna 48 hours
Acute LC50 2350 pg/l Marine water Crustaceans - Palaemonetes 48 hours
pugio
Acute LC50 213 ug/l Fresh water Fish - Melanotaenia fluviatilis - 96 hours
Larvae
Chronic NOEC 0.67 ppm Fresh water Fish - Oncorhynchus kisutch 40 days
Persis
CROAK50 9/12
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 12. Ecological information

Product/ingredient name Aquatic half-life

Photolysis

Biodegradability

Propargyl alcohol - -

Readily

Other adverse effects

« No known significant effects or critical hazards.

Section 13. Disposal considerations

Disposal methods

: The generation of waste should be avoided or minimized wherever possible. Disposal
of this product, solutions and any by-products should
requirements of environmental protection and waste d
regional local authority requirements. Dispose of surp
via a licensed waste disposal contractor. Waste shoul
the sewer unless fully compliant with the requirements of

at all times comply with the
isposal legislation and any

lus and non-recyclable products
d not be disposed of untreated to
all authorities with jurisdiction.

Waste packaging should be recycled. Incineration or landfill should only be considered

when recycling is not feasible.

safe way. Care should be taken whe

This material and its con

cleaned or rinsed out. Empty containers or liners may retain

Vapor from product residues may crea
inside the container. Do not cut, weld or grind use
cleaned thoroughly internally. Avoid dispersal of spi

with soil, waterways, drains and sewers.

tainer must be disposed of in a
n handling emptied containers that have not been

some product residues.

te a highly flammable or explosive atmosphere
d containers unless they have been
illed material and runoff and contact

Section 14. Transport information

TOXIC, N.O.S.
(Contains: Isopropanol,
Propargyl alcohol)

shipping name
(Contains: Isopropanol,

Propargyl alcohol)

(Contains: Isopropanol,
Propargyl alcohol)

DOT Classification TDG Classification IMDG I1ATA
UN number UN1992 UN1992 UN19892 UN1992
UN proper FLAMMABLE LIQUID, FLAMMABLE LIQUID, FLAMMABLE LIQUID, FLAMMARBLE LIQUID,
TOXIC, N.O.S. TOXIC, N.O.S. TOXIC, N.O.S.

(Contains: isopropanol,
Propargyl alcohol)

Transport 3(6.1)

hazard class(es)

3(6.1)

3(6.1)

N AN

R

3(6.1)

Packing group |lil i
Environmental |[Yes. Yes. No. No.
hazards
Additional - - Emergency sc es |-
information (EmS)

F-E S-E

Special precautions for user

event of an accident or spillage.

1/8/2015. CROAKS0

. Transport within user’s premises: always transpo
uptight and secure. Ensure that persons transparting

rt in closed containers that are
the product know what to do in the

10/12




T CRONOX AK-50 CORROSION INHIBITOR

Section 14. Transport information

Transport in bulk according

to Annex Il of MARPOL
73/78 and the IBC Code

: Not available.

DOT Reporiable Formaldehyde, 167 gal of this product.
Quantity Propargyl alcohol, 2535 gal of this product.
Naphthalene, 837 gal of this product.
flarine pollutant Heavy aromatic naphtha
Acetylenic alcohol
North-America NAERG 13

@ectﬁ@n 15. Regulatory information

U.S. Federal regulations

. TSCA 12(b) one-time export: No products were found.
TSCA 12(b) annual export notification: No products were

found.

United States inventory (TSCA 8b): All components are listed or exempted.

Clean Water Act (CWA) 307: Naphthalene
Clean Water Act (CWA) 311: Formaldehyde; Naphthalene;

Potassium hydroxide

Clean Air Act (CAA) 112 regulated toxic substances: Formaldehyde

Clean Air Act Section112 : Listed
(b) Hazardous Air
Pollutants (HAPs)
SARA 302/304
SARA 302 TPQ SARA 304 RQ
Name % EHS |(lbs) (gallons) | (lbs) {gallons) .
Formaldehyde 5§-10 |Yes. |500 6.7 100 1.3
SARA 311[312
Classification : Fire hazard
Immediate (acute) health hazard
Delayed (chronic) health hazard
SARA 313
Product name CAS number %
Supplier notification Formaldehyde 50-00-0 5-10
Propargyl alcohol 107-19-7 1-5
Naphthalene 91-20-3 1-5
Canada
Canada (CEPA DSL): . At least one component is not fisted in DSL but all such components are listed in NDSL.

Section 16. Other information

I C S

Health &

History
Date of printing

1/8/12015.

U

Flammability
> Instability/Reactivity

“ Special

: 1/8/2015.

CROAKS50
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] CRONOX™ AK-50 CORROSION INHIBITOR

l_S_ection 16. Other information

7 indicates information that has changed from previously issued version.

Notice to reader
NOTE: The information on this MSDS is based on data which is considered to be accurate. Baker Hughes,
however, makes no guarantees or warranty, gither expressed or implied of the accuracy or completeness of this

- information.

The conditions or methods of handling, storage, use and disposal of the product are beyo nd our control and may
be beyond our knowledge. For this and other reasons, we do not assume responsibility and expressly disclaim
liability for loss, damage or expense arising out of or in any way connected with the handling, storage, use or

disposal of this product.

This MSDS was prepared and is to be used for this product. If the product is used as a component in another
product, this MSDS information may not be applicable.

1/812015. CROAKS50 12/12
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NE-6 Material Safety Data Sheet

Section 1. Chemical Product and Gompany Identification

Produet Nama ARBREAK 8792 DEMULSIFIER Gode ARB8782

Supplier Aguaness Chemical . Version 1.0
A Division Of Baker Petrolite Corporation
A Baker Hughes company
12645 W, Airport Blvd, (77478)
P.0. Box 5050
Sugar Land, TX 77487-5050
For Product Information/MSDSs Call: 800-231-3606
(R:00 a.m. - 5:00 p.m. ct, Monday - Friday)

Material Uses Demuisifier. Effective Date  12/14/2004
24 Hour CHEMTREC B800-424-8300 (U.S, 24 hour) Print Date 1211412004
Emergency Baker Petrolife 800-231-3606 (North America 24 hour)
Numbers CANUTEC 613-006-6686 (Canada 24 hours)
National Fire Protection Flammab]lity
Assaciation (USA) - 93
Hoalth€ 2 7 y n. Renachivily
Y
" Spectiic Hezard
Section 2, Composition and Information on Ingredients
= Name CASH# % by Exposure Limits
Walght
Light aromatic naphtha B4742-865-6 |30-60 Nol avaflable.
1,2,4-Trimethylbenzene 95-63-6 10-30 Not available,
1,2,3-Trmathylbenzens 526-73-8 15 Not available.
1,3,5-Trimelhylbenzene 108-67-8  [5-10 Not avaliable,
Xylene 1330207 |16 ACGIH (Untted States).

TWA;: 434 mg/m® 8 hour(s).
STEL: 651 ma/m® 15 minute(s).
TWA: 100 pparm 8 hout(s).
STEL: 160 ppm 16 minute(s).
OSHA {United States).
TWA: 100 ppm 8 hour(s).
STEL: 150 ppm 15 minute(s).
TWA; 435 mg/m® 8§ hour(s),
STEL: 655 mg/m® 15 minute(s).

2-Ethylhexanol 104-76-7 510 Manufacturer
TWA: 20 ppm

While trimethylbenzene Isomers da not have expasure iimlte, trimethyibenzene (ﬁ\ixad isomers)(CAS No. 25551-13-7)
has TWA value of 25 ppm for both ACGHH and OSHA (revoked limii).

I Continued on Next Page
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Section 3, Hazards ldentification
Physical State and State; Liquid., Color. Dark Brown,, Odor;  Acidic. Aromatic hydrocarbon,

Appearance

CERCLA Reportable  Xylene 793 gal.

Quantity

Hazard Summary WARNING, May cause chronic effects. Combustible liquld. At elevated tamperatures, vapors

can form an lgnitable or explosive mixture with alr. Can form explosive mixtures at
temperatures at or above he flagh point. Vapors can flow along surfaces to distant ignition
sources and flash back. Stetic discharges can cause ignition or explpsion when container is
not bonded. May be iritating to eyes, skin and respiratory tract. May cause central nervous
system (CNS) effects If inhaled.

Routes of Exposure Skin (Contact), Eyes, Inhalation.
Potantlal Acute Health

Effects
Eyes May be saverely Irritating to the oyes,
Skin May be irritating 10 skin.
Inhalation May cause cantral nervous systern (CNS) effects ifinhaled. May ba irritating 1o lungs.
Ingestion Not considered a likely route of exposute, however, may be harmful or cause lrritation If
_ swallowed.
Madical Conditions Exposure to this product may aggravate medical conditiens involving the following: blood
agygravated by system, kidneys, nervous system, liver, gastraintesiinal lract, respiratory lract, skin/epithelium,
Exposure ayes,
| See Toxicological Information (section 11}
Additional Hazard May be harmful if ingested. This produet may ba aspirated into the lungs during swallawing or

dentification Remarks vomiting of swallowed material. Asplration into the lungs may produce chermical pneumorils,
pulmonary edems, and hemorrhaging. Repeated or prolonged contact may cause dermatitis

(inflammetion) and defatting of the skin (dryness).

Section 4. First Ald Measures

Eye Contact Flush eyes wilh plenty of water for 16 minutes, occasionally lifting upper and lower eyelids.
Get medical attention Immediately,
Skin Contact Remove and {aunder or clean contaminated clothing and shoes. Wash with soap and water

for at least 16 minutes or untl! no evidance of materal remains. Cet medical attention if
irmitation ocours.

Inhalation Remove to fresh alr. Oxygen may be administered if breathing Is difficult. If not breathing,
administer adificial respiration and seek medical altention, Get medical atlention if symptoms
appear,

Ingestlon i swallowed, do not induce vomiting unless directed to do so by medical personnal. Never

induce vamiting or give anything by mouth to a victim who Is uncanscious or having
cohvulsions. Gel madical attentlon If symptoms appear.

I_HM&EUVM._HNN availahle.

Additiomal Firat Ald If product Is Ingested and vomiting occurs naturally, have persan [ean forward to reduce the

Remarks risk of aspitation Into the lunga. If breathing has stopped or the heart has stupped, tralned
personnel should immadiately administer artificial respiratlon or cardicpulmonary
resuscltation, as required.

I Continued on Next Page —]
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Section 5. Fire Fighting Measures

Flammability of the
Produst

Combustible liguid. At elevated temperatures, vapors can form an Ignitable or explosive
mixture with air. Can form exploslve mixtures at temperatures at or above the flash poinl.
Vapors can flow along surfaces to distant ignition saurces and flash back. Statlc discharges
can cause Ignition or explosion when container is not banded.

OSHA Flammability
Glass

Autoignition Not available.

temperature S e

Flash Polnts Closed cup: 46.7°C (116°F). (PMCC)

Flammahle Limits L.E.L. Not avaitable. U.E L. Not avallable.

Praducts of These producis are carbon oxides (CO, GOg) nitrogen oxides (NO, NO-:...) sulfur oxides (SO«
Cornbustion 80a..).

Fire Hazards in Open Flames/Sparks/Stafic. Heat.

Presence of Various

Substances g

Fire Fighting Medla
and nstructions

In case of fire, usa foam, dry chemicals, or CO2 fire extinguishers. Evacuate area and fight
fire from a safe distance, Water spray may be usad to keep fire-exposed containars cool.
Keep water run off out of sewers and public walgrways. Nats that flammable vapors may form
an lgnitable mixiure with air. Vapors may travel considerable distances and flash back if

Protective Clothing

ignited.

Do not enter flre area without proper personal protective equipment, including NIOGH
{Fire) approved self-contained breathing apparatus.
Special Remarks on Not available.
Fire Hazards

Section 6. Accidental Release Measures

spilt

Other Statements

Put on appropriate personal protective equipment. Keep personnel removad and upwind of
spill, Shut off all ignitlon sources; no flares, smoking, or flames in hazard area. Approach
release from upwind. Shut off leak if it can be done safely. Contain spilled materal. Keep out
of waterways. Dike large splils and use @ non-sparking or explosion-proof means to ransfer
materal to an appropriate container for disposal. For small spills add absorbent (soil may be
used in the absence of olher suitable materials) scoop up material and place in a sealed,
liquid-proof container, Note that flammable vapors may form an ignitabie mixture with air,
Viapors may travel considerable distences from splll and flash back, if ignited. Waste must be
disposed of In accordance with federal, state and local snvironmental control regulations.

If RQ (Reportable Quantity) is exceeded, raport to National Spill Response Office at
1-B00-424-8802.

Additional Accidental
Release Maasures
Remarks

Net available.

I Continued on Next Page
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Section 7. Handling and Storage L

Handling and Storage  Put on appropriate petsonal protectiva equipment. Avold conlact with eyes, skin, and clothing.
Avoid breathing vapors of spray mists. Use only with adequate ventilation. Store In a dry,
cool and well vendilatad area. Keep away from heut, sparks anc flame. Keep away from
incampatibles. Keep container tightly closed and dry. To avoid fire or explosion, ground
contalner equipment and personael before handling produtt.

Addifional Handling and Not avallabla.
Storage Remarks

Saction 8. Exposure Contrals/Personal Protection

Enginaering Confrals  Provide exhaust ventilation or other engineering controls to keep the airbome concentrations
of vagors or parilcles below thelr respective threshold limit value. Ensure that eyewash
stetions and salety showers are proximel to the work-station location.

Personal Protection
Personal Pratective Equipment recommendations are based on enlicipated known manufacturing and use condilions.
These condilians are expacted to result in only incidentel exposure. A thorough review of the job tasks and conditions by
a safety professional is recommended ta deternine the level of personal proteciive equipment appropriate for thase job
tasks and conditions.

Eyss Chemical safety goggles.

Body Wear long slesves Lo prevent repeated or prolonged skin contact.

Fespiratory Respirator use ls not expectad to be necessary under nommal conditions of use. In poorly
ventilated areas, emergancy situations or If exposure levels ere exceeded, use NIOSH
approved full face resplrator,

Hands Chemical resistant gioves, Nittile ar Neoprene gloves, 4H gloves.
Feat Chemloal rasistant boots or overshoes.
Other infarmation Not available.

Additional Exposure Nat available.
Control Remarks

Section 9, Typical Physical and Chemical Properties

Physical State and Liquid, Odor Acidic. Aromatic hydrocarbon.
| Appearance " .
pH 0.5 - 9.5 (5% of producl tn 75% |Color Dark Brown,

isopropanol / 28% water solution)

Speclficgravity  0.952-0.964 @ 16°C (60°F)
|Dansitv 7.83 - 8,03 Ioslgal @ 18°C (60°F)

Vapor Density =4 (Alr = 1)
Vapor Pressure 7.6 -~ mmHg @21°C (70°F) Caleulated Value for all Components.
Evaporatlon Rate Not Available or Not Applicable for Solids,
Fs Not available. -
 Viscosity 11 - 12 cpa @ 38°C (100°F) Kinematic
Pour Polnt -40°C (40°F) P
| Solubllity (Water) Dispersible
Boiling Paint Not avallable,
Continued on Next Page o
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Physical Chemical Not available.
§ Commenis

Section 10, Stability and Reactivity

Stability and Reactivity The product is stable.
Conditions of [nstabliity Not avallable,

Incompatibility with Oxidizing material.
Various S8ubstancas

Hazardous Not applicable.

Decomposition

Products

Hazardous Hazardous pelymarization is not expecled to osour,

| Polymerization

Speclal Stability & Not avallable,
Reustivity Remarks

Section 11. Toxicological Information

Co ant Toxi icai Infol on

Acute Animal Toxlchty

Light aromatic naphtha ORAL (LD50): Acute; 2000 my/kg [Rat]. 8400 mg/kg [Rat].

1,2,4-Trimethylbenzane ORAL (LD30): Acute: 5000 mg/kg [Ral]. VAFPOR (LG50):
Acua: 18000 mgim?* 4 nour(s) [Rat).

1,2,3-Trimethylbenzene Not avallable,

1,3,5-Trimethylbenzene VAPOR (LC50): Acute; 24000 mg/m?® 4 hour(s) [Ral].

Xyleno ORAL (LD50): Acute: 4300 mo/kg [Rat]. 3523 mghkg [Male
ratf). DERMAL (LD50); Acyte; >1700 mg/kg [Rabbil).
VAPOR (LC50): Acute: 5000 ppm 4 hour(s) [Rat).

2-Ethylhexanol ORAL (LD50); Acute; 3730 mgikg [Rat]. 2500 my/kg

[Mouse]. DERMAL (LD50). Acule: 1970 malkg [Rabbit],

Chrenic Toxlcity Data
1) Light aromatic naphtha

Ingestion has produced Central Nerveus System effgcts In |laboratory apimals. (EPA/OTS §7-8214199 and
88-920000348)

2) 1.2.4-Trimethylbenzene

1,2,4-Trimethylbenzene, also know as pseudocumang, is o component of Ihis product. Chronie pseudocumens
exposure may provoke bronchospasm with cough and wheezing (Plunkett, 1976; ACGIH, 1891; Ballig et al, 1966).
Respiratory distress was noted in experimental animals following sub acute Inhalation exposure (Gage, 1970).
Nervousniess and anxiely were noted with chrunle ocoupational exposure (Baltig et al, 1856; ACGIH, 1991},

Al the time of this review, no studies wer¢ found on the potenlial adverse reprodycilve effects of pseudocumene in
humans, but timethylbenzenes (including pseudocumene) can cross the placental barrier (Clayton & Clayton, 1994;

Doroly et al, 1876). In an expermental animal study, offspring born fo pregnant rats exposed to pseudocumene were
healthy at birth and grew ho/mally (Gamerun si al, 193Y),

Continued on Next Page
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F

Bloud effects such as anemia and delayed ¢lotting lime have besn noticed In workers chronleally exposed 1o a solvent
containing timethylbenzene. The blood effects, huwever, may have heen due (o @ conlaminant in the solvent such as
benzene (a known blood toxin).

3) 1,2,3-Trimethylbenzene
Not available,
4) 1,3,5-Trimethylbenzene

1,3.5-Trimethylbenzene (Mysityiene) is @ component of this product. Chronic asthmalie-like bronshitis may be a delayed
chronic hazard (EPA, 1985; Laham, 1987; HSDE, 1997). Nervousness, tension, and anxisty hava heen noted In
chronlcally exposad workers wilh exposure to a mixiure of solvents Including mesitylene (HSDB, 1997). Flevated alkaline
phosphates and SGOT(liver enzymes) levels have been noted in chronic arimal Inhalation studies (Claylon & Clayton,
1984). These effects have not been reparted In exposed humans. (Reprotext)

Thromhoeylopenia {a lack of platelets in the blood) with bleeding from the gums and nose and mild anemia may cceur
with chronic expesure to mesitylene as a component of the cormimercial solvent mixlure, "Fleet-X-DV-39" (Plunkett, 1976;
Finkel, 1983; HSDR, 1997). Coagulation (clotting of the blood) imes ware delayed by about 40% In & group of workers
chronically exposed 10 & mixture of solvents containing about 30% mesitylene (Laham, 1987). These hematological
disorders mey have been due to a contaminant, such as benzene (Hathaway et al, 1986). Thrombacytasis (an increase of
platelats in the bloed) and thrombogytopenia have been noted in rabbfis (Clayton & Clayton, 1994). {Reprotext)

1,3,6-Trimelhylbenzene has baen posiliva In & mutagenicity assay (Lewls, 1992), {Reprotext)
5) Xylene

Xylene (mixed isomers) is 8 component of this praduct. Effects of chronic exposure 10 xylene are similar to those of
wcute oxposure, but may be more severe. Chronic inhalation repariedly wes assosiated with headache, tremors,
spptehension, mermory loss, weakness, dizziness, loss of appetite, nausea, ringing in the gars, imitability, thirst, anemia,
mucosal bleeding, enlarged liver, and hyperplasia, but not destruction of the bone marrow (Clayton & Claylon, 1994; 110,
1983). Some earlier reports of effects of chronic exposure 1o xylene have been questioned, as exposures were not
limited to xylene alone,

Effects on the blood have baen reported from chronle exposure 1o as litle as 60 mg/m3 (Pap & Varga, 1087). Repeated
exposure can damage bone marrow, eausing low blood call count &nd can damage the liver and kidneys (NJ Department
of Health, Hazardous Substance Fact Shest). Chronic Xylene exposure (usually mixed with other solvents) has produced
iireversible damage to the CNS (ILO, 1983). CNS effects may be exacerbated by ¢thancl abuse (Savolainen, 1980).
Xylene may damage hearing or anhance sensitivity 10 nolse in chronic oceupational expesurgs (Morata et al, 1894),
probably from neuroloxic mechanism. Tolarance 1o xylene can ocour over the work week and disappear over the

waskend, (ACGIH, 1992),

Inhalation expasure has produced fetotoxicity and pastnatal developmental toxicity in laboratory animals, (AP, 1978,
Kensington, MD, EPAJOTS Documsnt No. 878210350 and Hass, U,, et al, 1895, Neurctoxicology and Teratalogy 17:
341-349 and 1697, Neurotoxicology 18: 647-662)

6) 2-Ethythexano!

2-Ethylhexano! (2EH) is a component of this product. Chronle overexposure has been suggested as @ cause of the

following effects in lsboralary animals, and may aggravate pre-oxisiing disordors of these organs in humans: [iver

a@og;naliﬁas. kidney damage, lung damage, cardiac abnommality, biood abnormalities, and spleen damaga. (Vendor
D

In subchronic oral studies, 2EH has produced liver and kidney effects in laboratory animals. (RTECS)

2EH has praduced developmentat effests in oral studias in laboratory animals including teratogeniclity at matemally toxic
doowy (Clayten & Clayten, 1964), (H1SDD)

Continued on Next Page
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Produst Taxizological Inf n _
Acuie Animal Toxicity Not avallable. :
Target Organs blood system, kidneys, nervous system, liver, gastrointestinal tract, respiratory tract,

skin/epithellum, oyes. -

Other Adverse Effects _ Not avallable.

Section 12, Ecological Information

Ecotoxicify Not available.
BODS and COD Not available.
Biodegradable/OECD Mot avallabla.

Toxicily of the Products Not available,
of Blodegradation i

Special Remarks Not gvallable.

Section 13. Disposal Considerations

Responsibility for proper waste disposal rests with the genarator of tha waste. Dispose of any waste materigl In
accordance with all applicable faderal, state and locsl regulations, Note that these regulations may also apply to emply
contalners, liners and rinsate. Processing, use, dilution or contamination of this product may cause Its physical and
chernical properties to change.

Additional Waste Not available.
Remarks

N

Section 14. Transport Information

B DOT Classification FLAMMABLE LIQIAD, N.Q.8, (Conlains: Light aromatic
naphtha, 1,24-Trimethylbenzene), 3, UN1993, 1l

DOT Repertable Xylena 793 ga'L
Quantity

Marine Pallutant Not applicable,
Additional DOT Not avatiable.
information

Emergency Response 128
Guide Page Number

lz‘onrfnued on Next Page 1
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Section 15. Regulatory information
HCS Classlification Target argan effects, Combustible llquid. At elevated temperatures, vagors can form an
ignitable or explosive mixture with alr, Can form explosive mixiuras at temperalures at or
above the flash polnt, Vapors can flow along surfaces to distant ignition sources and flash
back. Stalic discharges can cause ignition or explosion when conlainer s not bonded. Ieritant,
U.8, Federal
Regulations
Environmental  Extremely Hazardous Substances: Not applicable to any components In this product.
Regulations SARA 313 Toxic Chemical Nolification and Release Reporting: 1,2.4-Trimethylbenzene;
Xylens;
SARA 302/304 Emergency Planning and Notification substances: Not applicable to any
components in this product.
Hazardous Substances (CERCLA 302): Xylene 793 gal.;
SARA 311/312 MSD$ distdbution - chomical Invenlory - hazard ldentifisation: fire; immedlate
health hazard; dalayed hesith hazard;
Clean Water Act (CWA) 307 Priarity Pallutants: Not applicable to any components in this
product.
Clean Waler Act (CWA) 311 Hazardous Substances: Xylene:
Clean Air Act (CAA) 112(r) Actidental Rulease Prevention Substances: Not applicable to any
components n this product.
Threshold Net applicable.
Planning
Quantity {TPQ) B
TSCA Inventory  All components are indudad or are exempled from listing on the US Toxic Substances Control
Status Act Inventory.
This produet eontains the following components that are subjecl to the reporting requirements
of TSCA Section 12(b) if exported from the United States: Xylene; Naphthalene.
State Regulations State specilic Information is aveilable upon request from Bakar Petralite,
International
Regulations
Canada All components are compllant vith or are exempled from lIsting on the Canadian Domestic

WHMIS {Canada)
European Union

Substance List,

B-3, D-2A, D28

All components ara induded or are exempted from listing on the European lnventory of
Existing Commerclal Chemieal Substances or the Europeat List of Nolified Chemilcal
Substances.

International inventory status information is available upon request from Baker Petrolite for the

following countries; Australia, China, Koréa (TCGL), Philipplnes (RAB969), or Japan.

Harmonized Terlff Code Notavallable.

Other Regulatory
Informatian

No further regulatory Information Is available,

l Continued on Next Page




Fek=08-0f  08:52am  Fron-Baker Petrolits 281 276 7208 T-006  P.ob9/008  F-017

IARBREAK 8792 DEMULSIFIER Page: 919

lSect!on ?6: Other Inforrmation

Other Special File 2634
Considerations

lﬂa}se[ Petrolite Disclaimer

NOTE: The information on this MSDS is based on data which Is considered to be accurate. Baker Petrolite, howsver,
makes no guarantees or Warmanty, elther expressed or implied of the acouracy or cemplelenoss of this information,

The condilions or methods of handling, slorage, use and disposal of the product are beyond our control and may be
beyond our knowladga. For this snd other reasons, we do nol assume responsibility and expressly discleim fiability for
loss, damage or expense arising out of or in any way connected with the handiing, storage, use or disposal of this
praduct,

This MSDS was prepared and Is to be used for this product. If the product is used as a component In anothér product,
this MSDS information may not be applicable,
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Safety Data Sheet - AL
SOLVAY ODROUP

Product identifier

Product Name  Plexbreak 134
Product Code o 00204
Relevant identified uses of the substance or mixture and uses advised against
Recommended use o Petrochemical industry :
Details of the supplier of the safety data sheet
Manufacturer » Chemplex | Solvay USA Inc. | Novecare Division
506 CR 137
P.O. Box 1071 Snyder, TX 79550
United States
www.chemplex.net
SDS@chemplex.net

Telephone (General) o 325.573.7298

Emergency telephone number
Manufacturer « 800.424.9300 - CHEMTREC

United States (US)
According to: OSHA 29 CFR 1910.1200 HCS

Classification of the substance or mixture

OSHA HCS 2012 o Flammable Liguids 3
Skin Corrosion 1B
Serious Eye Damage 1
Specific Target Organ Toxicity Single Exposure 1
Specific Target Organ Toxicity Single Exposure 3: Narcotic Effects

Label elements

OSHA HCS 2012
DANGER

SO P

Hazard statements « Flammable liquid and vapour
Causes severe skin burns and eye damage.

Causes serious eye damage
May cause drowsiness or dizziness

Fosmat: GFS Lunguage: English (US)

Preparation Date: 22/May/2015
WEHMIS, OSHA HCS 2012

Revision Dote: 09/une/2015
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Causes damage to organs - Central Nervous System (CNS), Optic Nerve via
Inhalation, Skin, Ingestion/Oral

Precautionary statements

Prevention ¢ Keep container tightly closed.
Keep away from heat, sparks, open flames and/or hot surfaces. - No smoking.
Take precautionary measures against static discharge.
Ground and/or bond container and receiving equipment.
Use explosion-proof electrical/ventilating/lighting/equipment.
Use only non-sparking tools.
Do not eat, drink or smoke when using this product.
Do not breathe dust, fume, gas, mist, vapours and/or spray.
Wear protective gloves/protective clothing/eye protection/face protection.
Use only outdoors or in a well-ventilated area.
Wash thoroughly after handling.
in case of fire: Use appropriate media for extinction.

Response o In case of fire: Use appropriate media Dry chemical, carbon dioxide, alcohol resistant
foam, or water spray for extinction.
IF exposed: Call POISON CENTER or doctor/physician.
IF ON SKIN (or hair): Take off inmediately all contaminated clothing. Rinse skin with
water/shower.
Wash contaminated clothing before reuse.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,
if present and easy to do. Continue rinsing.
LF INHALED: Remove victim fo fresh air and keep at rest in a position comfortable for
reathing.
IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.
Immediately call a POISON CENTER or doctor/physician.
Specific treatment, see supplemental first aid information.

Storage/Disposal « Store locked up.
Store in a well-ventilated place. Keep container tightly closed.
Store in a well-ventilated place. Keep. cool.
Keep away from heat, ignition sources and strong oxidizing agents.
Wear protective gloves/protective clothing/eye protection/face protection.
Dispose of content and/or container in accordance with local, regional, national, and/or
international regulations.
- Wash thoroughly after handling.
HCS 2012 Other  Methanol ingestion may provoke dizziness, abdominal Xain, vomiting, acidosis, central
Z nervous system depression, and impairment of vision. At high levels, may cause
Information  preathing difficulties, coma, or death. Symptoms may be delayed.

Other hazards
OSHA HCS 2012 « Corrosive. Causes pain and severe burns to mouth, throat and stomach. Mists are
irritating and corrosive to respiratory system. :
Canada
According to: WHMIS

Classification of the substance or mixture

WHMIS ¢ Flammable Liquids - B2
Corrosive - E
Other Toxic Effects - D2A

Label elements

WHMIS '

o Flammable Liquids - B2
Corrosive - E
Other Toxic Effects - D2A

Tormat: GHS Language: English (US)

Preparation Dato: 22/May/2015
WiMIS, OSHA HCS 2012
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Other hazards
WHMIS o No data available

Other information

o Very toxic to aquatic life
Toxic to aquatic life with long lasting effects

NFPA e

Health Hazard: 3 - Waming: Corrosive or toxic. Avoid skin contact or inhalation.
Flammability: 3 - Warning: Flammable liquid flash point below 100°F
Reactivity: 0 - Stable: Not reactive under normal conditions

HMIS , HMIS Health - 3: Serious Hazard
HMIS Flammabilily - 3: Serious Hazard
HMIS Physical Hazard - 0: Minimal Hazard

Substances
o Not applicable. This material is a mixture.

Mixtures

The specific chemical identity and/or exact percentage (_concentration) of composition has been withheld as a trade secret.

AR e " T O O IO . s R

Chemical Name Identifiers % Hazardous
Isopropyl alcohol CAS:67-63-0 20% TO 25% Yes
Quaternary Ammonium Chloride Proprietary 5% TO 10% Yes
Methanol CAS:67-56-1 1% TO 5% Yes
Castor oil CAS:8001-79-4 0.1% TO 1% Yes

o This product is considered hazardous according to the OSHA Hazard Cammunication
Standard 29 CFR 1910.1200. Under Canadian regulations (Workplace Hazardous
Materials Information System (WHMIS) - Hazardous Products Act (HPA), this material

is hazardous.

Description of first aid measures

inhalation » IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for

breathing. Administer oxygen if breathing is difficult. If breathing is difficult, give

oxygen. Get medical attention if symptoms occur. ‘

Skin « Rinse skin immediately with plenty of water for 15-20 minutes. Take off contaminated
clothing and wash before reuse. Get medical attention immediately.

Eye « IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,

Prepasation Dafe: 22/Mayf2015 Tonnal: GHS Langpage: Boglish (US)
Revision Date: (9/June/2015 Page3 of 11 WHMIS, OSHA HCS 2012
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if present and easy to do. Continue rinsing. Hold eyelids open. Get medical attention
immediately. -

Ingestion . » Do not give anything by mouth to an unconscious person. Do NOT induce vomiting.
Vomiting may occur spontaneously. To prevent aspiration of swallowed product, lay
victim on side. Get medical attention immediately.

Most important symptoms and effects, both acute and delayed
» Pain, irritation, redness or blistering of skin. May cause severe irritation and eye
damage. May cause drowsiness or dizziness. Methanol ingestion may provoke
dizziness, abdominal pain, vomiting, acidosis, central nervous system depression,
and impairment of vision. At high levels, may cause breathing difficulties, coma, or
death. Symptoms may be delayed.

Indication of any immediate medical attention and special treatment needed

Notes to Physician » All freatments should be based on observed signs and sgmptoms of distress in the
patient. Consideration should be given fo the possibility that overexposure to materials

other than this product may have occurred. There is no specific antidote available.

Treat symptomatically. If lavage is performed, suggest endotracheal and/or

esophageal control. Danger from lung aspiration must be weighed against toxicity

when considering emptying the stomach. _

Section 5: Fire-Fighting Measures

Extinguishing media
Suitable Extinguishing Media ¢ LARGE FIRES: Dry chemical, alcohol-resistant foam or water spray.
SMALL FIRES: Dry chemical, CO2, water spray or alcohol-resistant foam.

Unsuitable Extinguishing o DO NOT use high volume water jet.
Media F

Special hazards arising from the substance or mixture

Unusual Fire and Explosion ¢ FLAMMABLE LIQUID AND VAPOR
Hazards Containers may explode when heated.

Vapors can spread a long distance to ignition source and ignite or flash back.
Hazardous Combustion o Hazardous combustion products may include a complex mixture of airborne salid and
Products liquid particulates and gases (acrid smoke and irritating fumes)

Carbon monoxide (CO), and Carbon dioxide (CO2)
Nitrogen Oxides.

Advice for firefighters

o Firefighters should wear NIOSH/MSHA approved self-contained breathing apparatus
and full protective clothing.
‘Standard procedures for chemical fires.
Collect contaminated fire extinguishing materials separately. This must be not be

discharged into drains,
Fire residues and contaminated fire extinguishing water must be disposed of in

accordance with local regulations.
Cool closed containers exposed to fire with water spray.
Other information
o Causes severe skin burns and eye damage.

Personal precautions, protective equipment and emergency procedures

Personal Precautions « Wear appropriate protective clothing. Ventilate the area. Refer to Section 8 - Exposure
Controls/Personal Protection and Section 13 - Disposal Considerations.
Emergency Procedures » ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate

area). Use only non-sparking tools. Avoid all contact. Strict hygiene. Stop leak if you
can do it without risk. Ventilate closed spaces before entering.

Formal; GHS Language: English (US)
. WHMIS, OSHA HCS 2012
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Environmental precautions
o Spills may be reportable to the National Response Center (800-424-8802) and to state
and or local agencies. Do not flush to sewer or allow to enter waterways. Take all
necessary measures to avoid accidental discharge of products into drains and
waterways due to the rupture of containers or transfer systems.

Methods and material for containment and cleaning up

Containment/Clean-up » Contain and recover liquid when possible.

Measures Collect liquid with explosion proof pumps and/or non-combustible absorbent.
Absorb or cover with dry earth, sand or other non-combustible material and transfer to
containers.

Wash remainder with plenty of water.

Water will make area slippery.
Repeat cleaning process untit the contaminated surface is no longer slippery.

Refer to Section 13 - Disposal Considerations.
Prohibited Materials » Avoid heat, sparks, fire, and oxidizing agents.

Section 7 - Handling and Storage

Precautions for safe handling :

Handling o Keep away from fire. Keep away from sources of ignition - No Smoking. Keep away
from fire, sparks and heated surfaces. Use explosion-proof
electricaINentilatingiiighting!equipment. Avoid contact with skin and eyes. Wash
thoroughly after handling. Do not breathe vapors or spray mist, DO NOT ingest.

Conditions for safe storage, including any incompatibilities

Storage o Keep only in the original container/package in a cool well-ventilated place. Keep away
from fire. Avoid contact with heat and ignition sources. Do not store with oxidizers.
Store locked up.

Control parameters
Exposure Limits/Guidelines o Use only with adequate ventilation. Avoid all contact. Strict hygiene.

Result ACGIH NIOSH OSHA
'{‘g';‘?sagﬁ‘) TwAs |200 ppm TWA 200 ppm TWA; 260 mgim3 TWA | 200 ppm TWA; 260 mg/m3 TWA
'(z?,‘_’g"a'fz') alcohol  Iyuas {200 ppm TWA 400 ppm TWA; 980 mg/m3 TWA |40 ppm TWA; 980 mg/m3 TWA

Exposure Control Notations

ACGIH

-Mephana! (67-56-1): Skin: (Skin - potential significant contribution to overall exposure by the cutaneous route)
NIOSH

sMathanol (67-56-1): Skin: (Potential for dermal absorption)

Exposure controls

Engineering " o Good general ventilation should be used. Ventilation rates should be matched to
Measures/Controls conditions. If applicable, use process enclosures, local exhaust ventilation, or other
. engineering controls o maintain airborne levels below recommended exposure limits.
{f exposure limits have not been established, maintain airborne levels to an acceptable
evel.
Personal Protective Equipment

Respiratory e When respirators are required, use Nif)SHIMSI-jA approved equipment based on
actual or potential airborne concentrations and in accordance with the appropriate

Formal: GHS Language: English (US)
WHMIS, OSHA HCS 2012

Propanstion Date: 22/May/2015
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EyelFace

Skin/Body

General Industrial Hygiene
Considerations

Environmental Exposure
Controls

Additional Protection
Measures

regulatory standards and/or industrial recommendations,

» Wear eye/face protection - Safety Glass
face protection requirements will vary dep
and material handling practices. Appropriat

selected for the particular use intended for this material.
o Wear protective gloves/protective clothing/eye protection/face protection.

es with Side-Shields, - Face-shield, Eye and
endent upon work environment conditions
e ANSI Z87 approved equipment should be

Avoid all contact. Strict hygiene. Handle in accordance with good industrial h{giene
and safety practice. Wash thoroughly with scap and water after handling and

efore

eating, drinking, or using tobacco. Keep away from food, drink and animal feeding

stuffs.

» Controls should be engineered to prevent release to the environment, including

procedures to prevent spills, atmos
necessary measures to avoid acci

waterways due to the rupture of containers or transfer systems.

o The protective equipment must be selected in accordan
cooperation with the supplier of the protective equipmen
personal protective equipment

should be based upon an evaluatio

heric release and release to waterways. Take all
ental discharge of praducts into drains and

ce with local standards and in
t. Selection of the appropriate
n of the performance

characteristics of the protective equipment relative to the tasks to be performed,

conditions present, duration o 2
occur during use. Emergency equipi
instructions for use. Facilities using

f use, and the potential hazards, and/or risks that may
ment should be immediately accessible, with
or storing this material should be equipped with

an eyewash and safety shower in close proximity to areas of storage and use.

Section 9- Physical and Chemical Properties

Information on Physical and Chemical Properties

IMmaterial Description

Flammability (solid, gas)

Flammable Liquid.

Physical Form Liquid Appearance/Description Pale yellow liquid.
Color Light Yellow. Odor Alcohollike
Taste No data available QOdor Threshold No data available
[[General Properties
Boiling Point No data available - Melting Point No data availabls
Decomposition Temperature No dala available pH Neutral
Specific Gravity/Relative Density |= 0.9739 Water=1 Density 8.12 lbs/gal
Water Solubiity . Viscosity No data available
Volatility ;
Vapor Pressure No data available Vapor Densily 2.08 Air=1
Evaporation Rate No data available
iFlammability
Flash Point 82 F(27.7778 C) CGC (Closed Gup) {UEL No data available
LEL No data available Autoignition No data available

Environmental

[ OctanolWater Partition cﬂeﬂicientl No data available

Reactivity

Chemical stability

» Reactive with oxidizing agents.

Preparation Dato: 22/May/2015
Revision Dafe: 09/une/2015
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gt e e

o This material is considered stable under normal ambient and. anticipated storage and
handling conditions of temperature and pressure.

Possibility of hazardous reactions
» Hazardous polymerization will not occur.

Conditions to avoid
« Avoid heat, sparks, fire and sources of ignition.

Incompatible materials
« Store away from strong oxidizing agents.

Hazardous decomposition products

» Hazardous combustion products may include a complex mixture of airborne solid and
liquid particulates and gases (acrid smoke and irritating fumes). Oxides of carbon.
Nitrogen Oxides.

Section 11 - Toxicological Information

Information on toxicological effects

Classification
OSHA HCS 2642 . Acule Toxicity - Darmal - Classification criteria not met; Acute

GHS Properties

Acute toxicity Toxicity - Inhalation - Classification criteria not met; Acute Toxicity - Oral -
Classification criteria not met
Aspiration Hazard OSHA HCS 2012. Ciassification ciiteria not met

Carcinogenicity OSHA HCS 2012 . Classification ciiteria not met

OSHA HCS 2012 . Classification criteria not met

OSHA HCS 2012« Skin Carrosion 1B

OSHA HCS 2012 .« Classification criteria not met

OSHA HCS 2012 . Glassification criteria not met

OSHA HCS 2042« Specific Target Organ Toxicity Single Exposure 1; Spacific Targset
Organ Toxicity Single Exposure 3: Narcolic Effects

OSHA HCS 2012 . Classification criteria not met

OSHA HCS 2012 . Classificalion criteria not met

OSHA HCS 2012 . Serious Eya Damage 1

Germ Cell Mutagenicity

Skin corrosion/irritation

Skin sensitization
STOT-RE

STOT-SE

Toxicity for Reproduction

Respiratory sensitization

Serious eye damage/lrritation

Potential Health Effects
Inhalation
Acute (Immediate) No data available
Chronic (Delayed) No data available
Skin
Acute (Immediate) ggsu‘;sr%sé c-jsevare skin burns and eye damage. Methanol is a cumulative toxin readily
Chronic (Delayed) No data available
Eye
Acute (Immediate) Causes serious eye damage.

Chronic (Delayed)

No data available

Preparation Date: 22/May/2015
Revision Date: 09/June/2015

Formal: GHS Language: Boglish (US)
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Ingestion
Acute (Immediate) o Methanol ingestion may provoke dizziness, abdominal pain, vomiting, acidosis, central
nervous system depression, and impairment of vision. At high levels, may cause:
breathing difficulties, coma, or death. Symptoms may be delayed.
Chronic (Delayed) o No data available
Other
Acute (Immediate) o The substance is classified as specific target organ toxicant, single exposure,
category 1, central nervous system, optic nerve by inrgestion, skin, or inhalation
(vapour) routes. The substance is classified as ‘specific target organ toxicant, single
exposure, category 3, central nervous system. May cause drowsiness or dizziness.
. Eaninpgonle BNects, - > e e R R
CAS IARC
Isopropyl alcohol 67-63-0 | Group 3-Not Classifiable

Section 12 - Ecolog cal Information

Toxicity
o Very toxic to aquatic life. Toxic to aquatic life with long lasting effects.

Persistence and degradability
¢ No data available

Bioaccumulative potential
« No data available
Mobility in Soil

o No data available
Other adverse effects

Waste treatment methods
Product waste « Dispose of content and/or container in accordance with local, regional, national, and/or
international regulations. Please be advised that state and local requirements for
waste disposal may be more restrictive or otherwise different from federal laws and
regulations.
Packaging waste o Rinse with an appropriate solvent. Dispose of content and/or container in accordance
with local, regional, national, and/or international regulations.
UN UN proper shipping Transport hazard Packing Environmental hazards
_{numiier | " pame - | . caseies) | WO L. s
DOT Unggpp | Comosive liaukls Rmmatis, 38 i Marine Polutant
ORI, SOONL W o5 CBE?BEEQ.E&I& _________ ) . . S R
TDG UN2920 FLAMMABLE, N.O.S. 83 li Marine Pollutant
CORRQOSIVE LIQUID, ;
IMOAMDG UN2920 FLAMMABLE, N.O.S. 3.8 ] Marine Pollutant

Pormat: GHS Language: English (US)

Prepuration Date; 22/Muy/2015
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lﬁ'ﬂ'ﬁﬂ&ﬁ@é U220

CORROSHE LAQLED, 38 "
FLANIARBLE, N.O.S. '

Ao Rguabic Towcily, Chrnic
Fauatic Toiciy

Spac‘ial precautions for user o

Transport in bulk according «
to Annex Hl of MARPOL 73/78
and the IBC Code

Other information

DOT e

TDG

IMO/AMDG o

IATANCAQ »

For personal protection see section 8. NOTE: The order in which classes appear in
above table does not reflect precedence of classes. See UN number, proper shipping
name, class(es) and packing group for each agency below.

No data available

Transportation status: The listed Transportation Classification does not address all
regulatory variations due to changes in package size, mode of shipment or other
regulatory descriptors. NOTE: The order in which classes appear in above table does
not reflect precedence of classes. See UN number, proper shipping name, class(es)
and packing group for each agency below.

Dangerous Good Description: UN2920 CORROSIVE LIQUID, FLAMMABLE, N.O.S.
(QUATERNARY AMINE CHLORIDE, ISOPROPANOLY), 8(3), I, MARINE POLLUTANT,
RQ (METHANOL)

This product contains one or more ingredients identified as a hazardous substance in
Appendix A of 49 CFR 172.101. The product quantity, in one package, which triggers
the RQ requirements under 49 CFR for each ingredient is as follows:

Reportable quantities: RQ substance: Methanol RQ limit for substance: 5,000 Ibs.

The Emer: g—ncy Response Guidebock (ERG) number for the assigned proper shipping
name is 132,

Dangerous Good Description: UN2920 CORROSIVE LIQUID, FLAMMABLE, N.O.S.
(QUATERNARY AMINE CHLORIDE, ISOPROPANOL), 8(3), ll, MARINE POLLUTANT

The Emergency Response Guidebook (ERG) number for the assigned proper shipping
name is 132. .

Dangerous Good Description: UN2920 CORROSIVE LIQUID, FLAMMABLE, N.O.S.
(QUATERNARY AMINE CHLORIDE, ISOPROPANOL), 8(3), Il, MARINE POLLUTANT

Dangerous Good Description: UN2920 CORROSIVE LIQUID, FLAMMABLE, N.O.S.
(QUATERNARY AMINE CHLORIDE, ISOPROPANOL), 8(3), Il, MARINE POLLUTANT

SARA Hazard Classifications
United States

Safety, health and environmental regulations/legislation specific for the substance or mixture

Acute, Fire

~Environment

« Isopropyl alcohol
« Methanol

+ Quaternary Ammonium Chioride
= Castor oil

= Isopropyl alcchol

« Methanol

« Quaternary Ammonium Chloride
« Castor oil

U.S. - CERCLAISARA - Hazardous Substances and their Reportable Quantities

U.S. - GERCLA/SARA - Section 302 Extremely Hazardous Substances EPCRA RQs

67-63-0 Not Listed
67-56-1 ggﬂﬂ Ib final RQ; 2270 kg final

Proprietary Not Listed
8001-79-4 Not Listed

67-63-0 Not Listed
67-56-1 Not Listed
Proprietary Not Listed
8001-78-4 Not Listed

Preparation Date: 22/May/2015
Revision Date: 09/June/2015

Format: GHS Language: Fnglish (US)
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U.S. - CERCLASSARA - Section 302 Extremely Rezandous Substenoes TPAs
« fsnpropyl elooliol : GF-53-0 {Mol Listed
= fifisthamal B7-56-1 Mot Listed
i« Quatemary Ammonium Chiagide Praprisfany Nai Listed
| - Castorod 8001-78-4  WNotListed
1.8, - CERCLASSARS - Seciion 313 - Emission Reperiing
4.0 % de minimis
concentration {only if
» Isopropyt alcohol G-B3-0 manufaciured by e strong
acid process, no supplier :
notification]} |
r 2 1.0 % de méninvis :
« Mathanot 67-56-1 concentration ;
= Quatermary Ammonium Chioride Proprictary ~ Not Listed !
« Castor oil 8001-78-4  Not Listed i
United States - California
~Environment &
U.8. - Galifornia - Proposition 65 - Garcinogens List
» isopropyi alcohol 67-63-0 Not Listed ]
= Methanol 67-56-1 Not Listed
« Quaternary Amsmonium Chioride Propriefary Not Listed
« Castor ol 8001-79-4 Not Listed
U.S. - Galifornia - Proposition 65 - Developmental Toxicity
« Isopropyl alcohol ' 67-63-0 Not Listed
developmental toxicity, inilial
= Methano! 67-56-1 doie 3#‘;}12 Ry
« Quaternary Ammonium Chloride Proprietary Not Listed
« Castor oil 8001-79-4 Not Listed

Other Information
« All components of this product are listed on the following:

US TSCA Inventory

Australia Inventory of Chemical Substances (AICS)

China Inventory of Existing chemical Substances in China {IECSC)

Korea Existing Chemical Inventory (KECI)

Last Revision Date - e 08/June/2015

Preparation Date o 22/May/2015

Disclaimer/Statement of o The information provided in this Safety Data Sheet is correct to the bestof our
Liability knowledge, information, and belief at the date of its publication. Such information is

only given as a guidance to help the user handle, use, process, store, transport,
dispose, and release the product in satisfactory safety conditions and is not to be
considered as a warranty or quality specification. It should be used in conjunction with
technical sheets but does not replace them. Thus, the information only relates to the

Preparation Date: 22/Muy/2015 Pormut: GHS Language: English (US)
Revision Date; 09/une/2015 Page 1D of 1 WHMIS, OSFIA HCS 2012
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designated specific product and may not be applicabie if such product is used in
combination with other materials or in another manufacturing process, unless
otherwise specifically indicated. It does not release the user from ensuring he is in
conformity with all regulations linked to its activity.

Key to abbreviations

ACGIH = American Gonference of Governmental Industrial Hygiene NTP =National Toxicology Program

IARC =International Agency for Research on Cancer OSHA = Occupational Safety and Health Administration

MSHA = Mine Safely and Health Administration STEL = Short Term Exposure Limits are based on 15-minute exposures
NIOSH = National Institute of Occupational Safety and Health TWA = Time-Weighted Averages are based on 8h/day, 40h/week exposures
Preparution Date: 22May/2015 Format: GHS Language: Foglish (US)
Revision Date; 09/June/2015 : WHMIS, OSHA HCS 2012
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SAFETY DATA SHEET
Chemplex
SOLVAY GROUP

Revision Date 03/13/2015

SECTION 1: ldentification of the substance/mixture and of the company/undertaking

4.1 Product identifier
- Trade name Plexslick 957

1.2 Relevant identified uses of the substance or mixture and uses advised against

Uses advised against

- Forindustrial use only.

1.3 Details of the supplier of the safety data sheet

ng pany

Chemplex, Solvay Group
506 CR 137

Snyder, TX 97549

Phone: (325) 573-7298

1.4 Emergency telephone

FOR EMERGENCIES INVOLVING A SPILL, LEAK, FIRE, EXPOSURE OR ACCIDENT CONTACT: CHEMTREC 800-424-
9300 within the United States and Canada, or 703-527-3887 for international collect calls.

| SECTION 2: Hazards identification

Although OSHA has not adopted the environmental portion of the GHS regulations, this document may include information on
environmental effects.

2.1 Classification of the substance or mixture
20 12
- Not a hazardous product according to Globally harmonized System (GHS)

2.2 Label elements
HCS 2012 (29 CFR 1910.1200
- Not a hazardous product according to Globally harmonized System (GHS)

2.3 Other hazards which do not result in classification
- Slightly irritating to eyes. .
- Aspiration of the swallowed or vomited product can cause severe pulmonary complications.
- No specific risk when handled in accordance with good occupational hygiene and safety practice.

- Does NOT present any particular fire hazard.
- Hazardous reactions may occur on contact with certain chemicals. (Refer to the [ist of incompatible materials section 10:

"Stability-Reactivity").

[ SECTION 3: Composition/information on ingredients _ ]

3.1 Substance

PRCOQ90068264
Version: 1.00 / US (Z8)

Chemplex
b SOLVAY GROUP

1/13




SAFETY DATA SHEET

Chemplex

| . Plexslickos?
SOLVAY GROUP R T e E R
Revision Date 03/13/2015
- Not applicable, this product Is a mixture.
3.2 Mixture
- Chemical nature Emulsion of petroleum distillate and aqueous solution.
s ien s
Chemical Name Idenufg:tgfagumber Concentration [%]
Distillates (petroleum), hydrotreated light 64742-47-8 14-19

The specific chemical identity and/or exact percentage (concentration) of composition has been withheld as a trade secret.

| SECTION 4: First aid measures ]
4.1 Description of first-aid meastres

General advice

- Show this material safety data sheet to the doctor in attendance.
- First responder needs to protect himself.
- Place affected apparel in a sealed bag for subsequent decontamination.

In case of inhalafi

- Remove to fresh air.

If breathing is difficult, give oxygen.

If breathing has stopped, apply artificial respiration.
Consult a physician if necessary.

inc of skin ct

- Wash off with soap and plenty of water.

- Remove contaminated clothing and shoes.
Wash contaminated clothing before re-use.

- Call a physician if irritation develops or persists.

In case O contac

- Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes.
- Consult a physician if necessary.

in case of stio

- Do NOT induce vomiting.

- Do not give anything to drink.

- Seek medical advice.

- Do not leave the victim unattended.

- Vomiting may occur spontaneously

- Risk of product entering the lungs on vomiting after ingestion.
- Lay victim on side,

4.2 Most important symptoms and effects, both acute and delayed

Effects
- No information available,

4.3 Indication of any immediate medical attention and special treatment needed

PRCO30068264
Version: 1.00 f US(Z8)

% Chemplex
www,solvay.com ; SOLVAY GROUP
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SOLVAY GROUP
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Revision Date 03/13/2015

o physici

- All treatments should be based on observed signs and symptoms of distress in the patient. Consideration should be
given to the possibility that overexposure to materlals other than this product may have occurred.

I- SECTION 5: Firefighting measures

Flash point > 200 °F (> 93 °C)

closed cup

Flammability class: Will burn
Autoignition tem fure no data available
Flamma E. ve limit no data available

5.1 Extinguishing media

uitable uishin a
- Walter mist
- Carbon dioxide (CO2)
- Foam
- Dry chemical
sufl xtinguishing media

- Do not use a solid water stream as it may scatter and spread fire.

5.2 Special hazards arising from the substance or mixture
ific hazar ring fi htin

- Under fire conditions:

- Wil bumn

- (following evaporation of water)

- Harmful or toxic vapors are released.

r i cts:

- Hazardous combustion products
- Carbon oxides

- Nitrogen oxides (NOx)
- Sulfur oxides
5.3 Advice for firefighiers
ecia ectivi ipment fo -fi

- Personal protective equipment comprising: suitable protective gloves, safety goggles and protective clothing
- Firefighters should wear NIOSH/MSHA approved self-contained breathing apparatus and full protective clothing.

¢ fir hting methods

- Cool closed containers exposed to fire with water spray.
- Collect contaminated fire extinguishing water separately. This must not be discharged into drains.

PRCO90068264
Version: 1.00 / US (Z8) Ch fe
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f SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

- Avoid contact with the skin and the eyes.

- Wear suitable protective equipment.

- For personal protection see section 8.

- Stop the leak. Turn leaking containers leak-side up to prevent the escape of liquid.

6.2 Environmental precautions

- Do not let product enter drains.

- Prevent product from entering sewage system.
- Spills may be reportable to the National Response Center (800-424-8802) and to state and/or local agencies

6.3 Methods and materials for containment and cleaning up

Recovery

- Soak up with inert absorbent material (e.g. sand, silica gel, acid binder, universal binder, sawdust).
- Sweep up and shovel into suitable containers for disposal.

- Never return spillls in original containers for re-use.

Decontamination / cleaning

- Clean contaminated surface thoroughly.

- Wash off with plenty of waler.

- Recover the cleaning water for subsequent disposal.

- Decontaminate tools, equipment and personal protective equipment in 2 segregated area.

Disposal
- Dispose of in accordance with local regulations.

Additional advice

- Material can create slippery conditions.

6.4 Reference to other sections
- no data avallable

[ECTION 7: Handling and storage _|

7.1 Precautions for safe handling

- Avoid inhalation, ingestion and contact with skin and eyes.
- Handle in accordance with good industrial hygiene and safety practica.

ene ures

- Personal hygiene is an important work practice exposure conirol measure and the following general measures should be

taken when working with or handling this materials:
- 1) Do not store, use, andfor consume foads, beverages, tobacco products, or cosmetics in areas where this material is

stored.
- 2)Wash hands and face carefully before eating, drinking, using tobacco, applying cosmetics, or using the toilet,
- 3)Wash exposed skin promptly to remove accidental splashes or contact with material.

‘7.2 Conditions for safe storage, including any incompatibilities

PRCO0900638264 (28)

Version: 1.00 / US( Z
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Technical measures/Storage condition
- Take all necessary measures to avoid accidental discharge of products into drains and waterways due to the
rupture of containers or transfer systems.

- Keep in a dry, cool and well-ventilated place.
- Keep container tightly closed.
- Do not freeze.

- Keep away from open flames, hot surfaces and sources of ignition.
- Keep away from incompatible materials to be indicated by the manufacturer

7.3 Specific end use(s)
- no data available

[ SECTION 8: Exposure controls/personal protection

Introductory Remarks: These recommendations provide general guidance for handling this product. Because specific work
environments and material handling practices vary, safety procedures should be developed for each intended application. Assistance

with selection, use and maintenance of worker protection equipment is generally available from equipment manufacturers.

8.1 Control parameters

Components with workplace occupational exposure limits

Ingredients Value type Value Basis

Distillates (petroleum), hydrofreated light TWA 200 mg/m3 American Conference of Governmental
Industrial Hygienists

Danger of cutaneous absorption
Expressed as :as total hydrocarbon vapor

Distillates (petroleum), hydrotreated light TWA 500 ppm Occupational Safety and Health Administration
2,000 mg/m3 - Table Z-1 Limits for Air Contaminants

The value in mg/ma3 is approximate.

8.2 Exposure controls

Control measures

Engineering measures
- Effective exhaust ventilation system

Where engineering controls are indicated by use conditions or a potential for excessive exposure exists, the
following traditional exposure control techniques may be used to effectively minimize employee exposures :

Individual protection measures

Respiratory protection
- Use a respirator with an approved filter if a risk assessment indicates this is necessary.
- When respirators are required, select NIOSH/MSHA approved equipment based on actual or potential airborne
concentrations and in accordance with the appropriate regulatory standards and/or industrial recommendations.

Hand protection

- Where there is a risk of contact with hands, use appropriate gloves :
Please observe the instructions regarding permeability and breakthrough time which are provided by the supplier of the
gloves. Also take into consideration the specific local conditions under which the product is used, such as the danger of

cuts, abrasion, and the contact time.
- Gloves must be inspected prior to use.

PRCO90068264
Version : 1,00 / US (28) Chemplex
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- Gloves should be discarded and replaced if there is any indication of degradation or chemical breakthrough.

Eye p

rotection
Safety glasses with side-shields

Eye and face protection requirerents will vary dependent upon work environment conditions and material handling
practices. Appropriate ANS| Z87 approved equipment should be selected for the particular use intended for this
material.

Eye contact should be prevented through the use of:

Skin and body protection

Hygie

Remove and wash contaminated clothing before re-use.

Choose body protection according to the amount and concentration of the dangerous substance at the work place.
Protective suit

Bools

ne measures
Personal hygiene is an important work practice exposure control measure and the following general measures
should be taken when working with or handling this materials:

1) Do not store, use, and/or consume foods, beverages, tobacco products, or cosmetics in areas where this
material is stored.

2) Wash hands and face carefully before eating, drinking, using tobacco, applying cosmetics, or using the tollet.
3) Wash exposed skin promplly to remove accidental splashes or contact with material.

Protective measures

Ensure that eyewash stations and safety showers are close fo the workstation location.

The protective equipment must be selected in accordance with current local standards and in cooperation with the
supplier of the protective equipment.

Selection of appropriate personal protective equipment should be based on an evaluation of the performance
characteristics of the protective equipment relative to the task(s) to be performed, conditions present, duration of
use, and the potential hazards, and/or risks that may occur during use.

| SECTION 9: Physical and chemical properties

Physical and Chemical properties here represent typical properties of this product. Contact the business area using the Product
information phone number in Section 1 for its exact specifications.’

9.1 Information on basic physical and chemical properties

Appearance Physical state: liquid
Color: white
QOdor olly
od reshol no data available
pH not determined
Boilin: int/boil nge no data available
la oin > 200 °F (> 93 °C) closed cup
PRCO90068264
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Flammability class: Will burn
Eva io etate =1 no data available
Flammabilit lid no data avallable
Flam ility (ligui no data available
Flammability / Explosive limi no data available
Autoignition temperature no data available
Vapor pressure no data available
Vapor density no data available
Density ' 1.02 - 1.11 glem3 (25 °C)
Solubility no data available
artition coefficient: n-octan ater no data available
T m, on no data available
Viscosity no data available
Explosive properties no data available
Oxidizing properties no data available
9.2 Other information

no data available

| SECTION 10: Stability and reactivity
10.1 Reactivity

- no data available
10.2 Chemical stability
- Stable under recommended storage conditions.

10.3 Possibility of hazardous reactions

Polymerization
- Hazardous polymerization does not occur.

10.4 Conditions to avoid
- Heat, flames and sparks.

10.5 Incompatible materials
- Strong oxidizing agents

10.6 Hazardous decomposition products

PRCO90068264

Version: 1.00 / US(Z8)
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- On combustion or on thermal decomposition (following the evaporation of water) releases:
- Carbon oxides

- Nitrogen oxides (NOx)

- Sulfur oxides

| SECTION 11: Toxicological information

11.1 Information on toxicological effects
Acute toxicity

Acute oral toxlcity no data available

Acute inhalation toxicity no data available

Acute dermal toxicity no data avallable

Acute toxicity (other routes of no data available
administration)

Ski rrosionfirritation Not classified as irritating to skin

According to the data on the components

S [ eleye jrritati slight irritation

Respiratory or skin sensitization Not classified as sensitizing by skin contact

According to the data on the componenis

Mutagenicity
Genotoxicity in vitro no data available
Genotoxicity in vivo no data available
Carcinogenicity no data available
Ingredients CAS-No. Rating Basls
Distillates (petroleum), hydrotreated light 64742-47-8 Confirmed animal carcinogen with | ACGIH
unknown relevance to humans

This product does not contain any ingredient designated as probable or suspected human carcinogens by:
NTP
IARC
OSHA

ity fo roduction and developme
Toxicity to reproduction / fertility no data available

PRC0O90068264
Version; 1.00 / US(Z8)
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Developmental Toxicity/Teratogenicity no data available

STOT
STOT-single exposure no data available
STOT-repeated exposure no data available
Aspiration toxicity no data available

| SECTION 12: Ecological information
12.1 Toxicity no data available

12.2 Persistence and degradability . g e

Biodearadation
Biodegradability The product itself has not been tested.
12.3 Bioaccumulative potential no data available
12.4 Mobility in soil no data available

12.5 Results of PBT and vPvB assessment  This mixture contains no substance considered to be persistent, bioaccumulating,
and toxic (PBT).
This mixture contains no substance considered to be very persistent and very
bioaccumulating (vPvB).

12.6 Other adverse effects no data available

Ecotoxicity assessment

Acute aquatic toxicity This product has no known ecotoxicological effects,
According to the data on the components

Chronic aquatic toxicity This product has no known ecotoxicological effects.
According to the data on the components

| SECTION 13: Disposal considerations

13.1Waste treatment methods
.P duct Dispo

- Chemical additions, processing or otherwise altering this material may make the waste management information
presented In this SDS incomplete, inaccurate or otherwise inappropriate. Please be advised that state and local
requirements for waste disposal may be more restrictive or otherwise different from federal laws and regulations. Consult
state and local regulations regarding the proper disposal of this material.

PRC090068264
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Waste Code

- Environmental Protection Agency
- Hazardous Waste - NO

Advice on cleaning and disposal of packaging

- Completely empty the packaging prior to decontamination.
Rinse with an appropriate solvent.

Dispose of in accordance with local regulations.

Measure for wa voidance or recover

- Do not dispose of the product at a dump.

| SECTION 14: Transport information

DOT
not regulated

1DG
not regulated

no data available

MDG
not regulated

IATA
not regulated

Note: The above regulatory prescriptions are those valid on the date of publication of this sheet. Given the possible evolution of
transportation regulations for hazardous materials, it would be advisable to check their validity with your sales office.

PRCO90068264

Version : 1.00 / US (Z8)
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[ SECTION 15: Regulatory information ]
15.1 Notification status
Inventory information Status
United States TSCA inventory On TSCA Inventory
Canadian Domestic Substances List (DSL) All components of this product are on the
Canadian DSL.
Australia inventory of Chemical Substances (AICS) On the inventory, or in compliance with the
inventory
Japan, CSCL - Inventory of Existing and New Chemical Substances On the Inventory, or in compliance with the
inventory
Korea. Korean Existing Chemicals Inventory (KECI) On the inventory, or in compliance with the
inveniory
China. Inventory of Existing Chemical Substances in China (IECSC) On the inventory, or in compliance with the
inventory
15.2 Federal Regulations
Us. SARA Title |
SARA HAzARD DESIGNATION SECTIONS 311/312 (40 CFR 370)
Fire Hazard no
Reactivity Hazard no
Sudden Release of Pressure Hazard no
Acute Health Hazard no
Chronic Health Hazard no

Section 313 Toxic Chemicals (40 CFR 372.65)
This material does not contain any chemical components with known CAS numbers that exceed the threshold (De

Minimis) reporting levels established by SARA Title lil, Section 313.

Section 302 Emergency Planning Extremely Hazardous Substance Threshold Planning Quantity (40 CFR 355)
No chemicals in this material are subject to the reporting requirements of SARA Title I, Section 302.

Section 302 Emergency Planning Extremely Hazardous Substance Reportable Quantity (40 CFR 355)
Ingredients CAS-No. Reportable quantity

Oxirane 75-21-8 101b
Formaldehyde 50-00-0 100 b

Section 304 Emergency Release Notification Reportable Quantity (40 CFR 355)

Ingredients CAS-No. Reportable quantity
Oxirane 75-21-8 101b
Formaldehyde 50-00-0 100 b
PRCO90068264
Version : 1.00 / US (Z8) j
www.solvay.com %, Chem p|ex
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US. EPA CERCLA Hazardous Substances and Reportable Quantities (40 CFR 302.4)

Ingredients CAS-No. Reportable quantity
Diethanolamine 111-42-2 100 Ib
Oxirane 75-21-8 101b
1,4-Dioxane 123-91-1 100 Ib
Formaldehyde 50-00-0 100 Ib
| Methanol 67-56-1 5000 Ib
Acstaldehyde 75-07-0 1000 Ib
15.3 State Regulations
S. Cali ia Safe Drinking Water & Toxic Enforcement Proposition 65
WARNINGI This product contains a chemical known in the State of California to cause cancer.
Ingredients CAS-No.
Diethanolamine 111-42-2
Oxirane 75-21-8
Acetaldehyde 75-07-0
1,4-Dioxane 123-91-1
Formaldehyde 50-00-0
WARNING: This product contains a chemical known in the State of California to cause birth defects or other reproductive harm.
Ingredients CAS-No.
Methanao! 67-56-1
Oxirane 75-21-8
I_SECT ION 16: Other information
PA (National Fire Protection Association) - sificatio
Health 0 minimal
Flammability 1 slight
Instability or Reactivity 0 minimal
azardous Ma Is Identification S aint ting)) - cation
Health 0 minimal
Flammability 1 slight
Reactivity 0 minimal
PPE Determined by User; dependent on local conditions
rther informati

Date Prepared: 03/13/2015

Product classlfled under the US GHS format.

ey or lege viations and acr: s used in the safe a sheet
- TWA 8-hour, time-weighted average
- ACGIH American Conference of Governmental Industrial Hygienists
- 0SHA Occupational Safety and Health Administration
- NTP National Toxicology Program
PRC0O90068264
Version: 1,00 / US (Z8)
ot Chemplex
’ ) SOLVAY GROUP
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- 1ARC International Agency for Research on Cancer
- NIOSH National Institute for Occupational Safety and Health

The information provided in this Safety Data Sheet is correct lo the best of our knowledge, information, and belief at the date of its
publication, Such information is only given as a guidance to help the user handle, use, process, store, fransport, dispose, and release
the product in salisfactory safety conditions and is not to be considered as a warranty or quality specification. It should be used in
conjunction with technical sheets but do not replace them. Thus, the information only relates to the designated specific product and may
not be applicable if such product is used in combination with other materials or in another manufacturing process, unless otherwise
specifically indicated. It does not release the user from ensuring he is in conformity with all regulations linked to its activity.

PRCO90068264
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Section 1: Identification

Product identifier

Product Name o Claymax
Synonyms e Product number: 00601
Relevant identified uses of the substance or mixture and uses advised against
Recommended use o Potassium chloride substitute in oil well treatment
Details of the supplier of the safety data sheet
Manufacturer ¢ Chemplex | Solvay USA Inc. | Novecare Division
506 CR 137

P.O. Box 1071 Snyder, TX 79550
United States
www.chemplex.net
SDS@chemplex.net

Telephone (General)  325.573.7298

Emergency telephone number
Manufacturer « 800.424.9300 - CHEMTREC

Section 2: Hazard Identification

United States (US)
According to OSHA 29 CFR 1910.1200 HCS

Classification of the substance or mixture

OSHA HCS 2012 o Classification criteria not met
Label elements
OSHA HCS 2012
Hazard statements o No label element(s) required
Other hazards
OSHA HCS 2012 e This product is not considered hazardous under the U.S. OSHA 29 CFR 1910.1200

Hazard Communication Standard.

Canada
According to WHMIS

Classification of the substance or mixture
WHMIS o Classification criteria not met

Preparalion Dale: 27/Novamber/2013 Formal: GHS Language: English (US)
Revision Date: 18/August/2014 WHMIS, OSHA HCS 2012
Page 1 0f 9
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Label elements

WHMIS _ e No label element(s) required
Other hazards
WHMIS » In Canada, the product mentioned above is not considered hazardous under the

Workplace Hazardous Materials Information System (WHMIS).

Other information
NFPA

e o e 7 T P P RT3 TP e T . o

See Section 12 for Ecological Information.

Section 3 - Composition/Information on Ingredients

Substances
Mixtures
Composition : :
Chemical Name Identifiers % |LDs0/.C50 GNsslitoaiions Ascorming 1 Comments
Regulation/Directive
Ethanaminium, 2-hydroxy- CAS:67-48-1 40% TO | Ingestion/Oral-Rat LD50 + | OSHA HCS 2012: Not Classified - NDA
N,N,N-trimethyl-, chloride S 70% 3400 mg/kg Criteria not met
CAS:7732- 16% TO | Ingestion/Oral-Rat LDSO ¢ ;
Water 18-5 40% >0 mLkg OSHA HCS 2012: Not Hazardous NDA

e Material does not meet the criteria of a mixture.

See Seclion 11 for Toxicological Information.

Section 4: First-Aid Measures

Description of first aid measures

Inhalation « Move victim to fresh air. Administer oxygen if breathing is difficult. Give artificial
respiration if victim is not breathing.

Skin » IF ON SKIN: Wash with plenty of soap and water. If skin irritation occurs: Get medical
advice/attention.

Eye « In case of contact with substance, immediately flush eyes with running water for at
least 20 minutes.

Ingestion « Do NOT induce vomiting. Get medical attention immediately.

Most important symptoms and effects, both acute and delayed
« Refer to Section 11 - Toxicological Information.

Indication of any immediate medical attention and special treatment needed

Praparation Date: 27/MNovember/2013 Format: GHS Language: English (US)

Revision Dale: 18/Augustiz014 WHMIS, OSHA HCS 2012
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Notes to Physician o All treatments should be based on observed signs and symptoms of distress in the
patient. Consideration should be given to the possibility that overexposure to materials

other than this product may have occurred.

e

Section 5: Fire-Fighting Measures

Extinguishing media

Suitable Extinguishing Media , LARGE FIRE: Water spray, fog or regular foam.
SMALL FIRES: Dry chemical, CO2, water spray or regular foam.

Unsuitable Extinguishing o No data available.

Media

Special hazards arising from the substance or mixture

Unusual Fire and Explosion , No unusual fire and explosion hazards known.
Hazards

Hazardous Combustion o No data available.

Products

Advice for firefighters

o Structural firefighters' protective clothing will only provide limited protection.
Wear positive pressure self-contained breathing apparatus (SCBA).

Section 6 - Accidental "R_e'le_ase Measures

Personal precautions, protective equipment and emergency procedures
Personal Precautions o Wear appropriate personal protective equipment. Do not walk through spilled material.

Emergency Procedures « ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate
area). Keep unauthorized personnel away. Stay upwind. Ventilate closed spaces

before entering.

Environmental precautions
« Prevent entry into waterways, sewers, basements or confined areas.

Methods and material for containment and cleaning up

Containment/Clean-up « Stop leak if you can do it without risk.

Measures Prevent entry into waterways, sewers, basements or confined areas.

SMALL SPILLS: Take up with sand or other non-combustible absorbent material and
place into containers for later disposal.

LARGE SPILLS: Dike far ahead of liquid spill for later disposal.

Section 7 - Handling and Storage

Precautions for safe handling

Handling o Wear aEl)ProprIate personal protective equipment. Avoid contact with skin and eyes.
DO NOT ingest. Wash thoroughly after handling. :

Conditions for safe storage, including any incompatibilities

Storage « Keep away from heat, ignition sources and strong oxidizing agents. Store in a cool,
dry, well-ventilated place. Keep container closed when not in use. Avoid storing at
elevated temperatures and freezing temperatures. Optimal storage temperature: 41-81
F: Ground ali equipment containing material.

Section 8 - Exposure Controls/Personal Protection

Control parameters
Exposure Limits/Guidelines _, No applicable exposure limits have been established for the compoenents or the

Format; GHS Language: English (US)
WHMIS, OSHA HCS 2012

Preparafion Date: 27/November/2013
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Exposure controls

Engineering
Measures/Controls

material.

o Facilities using or storing this mat

erial should be equipped with an eyewash and

safety shower in close proximity to areas of storage and use. Good general ventilation
should be used. Ventilation rates should be matched to conditions. If aPplicable. use
r

process enclosures, lo
maintain airborne level

cal exhaust ventilation, or other engineering controls ta
s below recommended exposure limits. If exposure limits have

ols to

not been established, maintain airborne levels to an acceptable level.

Personal Protective Equipment

Pictograms

Respiratory
Eye/Face
Skin/Body

General Industrial Hygiene

Considerations

Environmental Exposure
Controls

» In case of insufficient ventilation, wear suitable respiratory equipment.
o Wear protective eyewear (goggles, face shield, or safety glasses).

o Wear appropriate gloves.

+ Do not get in eyes or on skin or clothing. Handle in accordance with f%md industrial

hygiene and safety practice. Wash thoroughly with soap and water a

before eating, drinking, or using tobacco.

« No data available

er handling and

Section 9 - Physical and Chemical Properties

Information on Physical and Chemical Properties

Material Description

Colorless to yellow liquid with

Physical Form Liquid Appearance/Description slight fish odor.

Color Colorless to pale yellow. Odor Slight fish odor.

QOdor Threshold Data lacking

General Properties '

Boiling Point > 212 F(> 100 C) Melting Point Data lacking

Decomposition Temperature Data lacking pH Near neutral (1% solution with

water)

Specific Gravity/Relative Density | 1.0856 Water=1 Water Solubility 100 %
Viscosity Data lacking

Volatility

Vapor Pressure Data lacking Vapor Density Not Defined
Evaporation Rale Data lacking

Flammability

Flash Point ;:lzui:c(;ngga.aasa & UEL Data lacking
LEL Data lacking Autoignition Data lacking
Flammability (solid, gas) Data lacking

Environmental

Octanol/Water Partition coefficient | Data lacking

Section 10: Stability and Reactivity

Preparalion Date: 27/November/2013
Revision Date: 18/August/204

Formal: GHS Language: English (US)
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Reactivity

o No dangerous reaction known under conditions of normal use.

Chemical stability
o Stable

Possibility of hazardous reactions
o Hazardous polymerization will not occur.

Conditions to avoid
s No data available.

Incompatible materials
o No data available.

Hazardous decomposition products
« No data available.

Section 11 - Toxicological Information

Information on toxicological effects

Components
Acute Toxicity: Ingestion/Oral-Rat LD50 « 3400 mg/kg; Sense Organs and Special
Senses:Eye:.Chromodacyroffhea; Behavioral.Excitement; Lungs, Thorax, or
Respiration:Respiratory depression

Ethanaminium, 2-hydroxy-N,N,N- 167~
trimethyl-, chloride (40% TO 70%) |48-1

GHS Properties Classification

Acute toxicity OSHA HCS 2012 . Classification criteria not met
Aspiration Hazard OSHA HCS 2012 « Classification criteria not met
Carcinogenicity OSHA HCS 2012 . Classification criteria not met
Germ Cell Mutagenicity OSHA HCS 2012 » Classification criteria not met
Skin corrosion/irritation OSHA HCS 2012 - Classification criteria not met
Skin sensltization OSHA HCS 2012 « Classification criteria not met
STOT-RE OSHA HCS 2012 . Classification criteria not met
STOT-SE OSHA HCS 2012 s Classification criteria not met
Toxicity for Reproduction OSHA HCS 2012 « Classification criteria not met

Respiratory sensitization OSHA HCS 2012 . Classification criteria not met

Serious eye damage/lrritation OSHA HCS 2012 « Classification criteria not met

Route(s) of entrylexposure o Inhalation, Skin, Eye, Ingestion
Potential Health Effects

Inhalation
Acute (Immediate) « Under normal conditions of use, no health effects are expected.
Chronic (Delayed) « No data available.
Skin
Acute (Immediate) « Under normal conditions of use, no health effects are expected.
Chronic (Delayed) o No data available.
Preparation Date: 27/November/2013 Formal: GHS Language: English (US)

Revision Dale: 18/August/2014 WHMIS, OSHA HCS 2012
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Eye
Acute (Immediate)
Chronic (Delayed)
Ingestion
Acute (Immediate)
Chronic (Delayed)

Key to abbreviations
LD = Lethal Dose

o No data available.

o No data available.

Under normal conditions of use, no health effects are expected.

Under normal conditions of use, no health effects are expected.

Section 12 - Ecological information

Toxicity

« Material data lacking.

Persistence and degradability

« Material data lacking.

Bioaccumulative potential

Mobility in Soil

« Material data lacking.

e Material data lacking.

Other adverse effects

e No studies have been found.

Section 13 - Disposal Considerations

Waste treatment methods

Product waste

Packaging waste

L]
international regulations.

Dispose of content and/or container in accordance with local, regional, national, and/or

« Dispose of content and/or container in accordance with local, regional, national, and/or

international regulations.

Section 14 - Transport Information

UN UN proper shipping Transport hazard class Packing Environmental
number name (es) group hazards
poT NDA Not regulated NDA NDA NDA
DG NDA Not regulated NDA NDA NDA
IATA/ICAO NDA Not regulated NDA NDA NDA.

Special precautions for user o None known.

Transport in bulk according

« Not relevant,

to Annex Il of MARPOL 73/78

and the IBC Code

Preparation Date: 27/MNovember/2013

Revision Date: 18/August/2014
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Section 15 - Regulatory information

Safety, health and environmental regulations/legislation specific for the substance or mixture

SARA Hazard Classifications , None

—
State Right To Know

Component CAS MA NJ PA
Ethanaminium, 2-
hydroxy-N,N,N- 67-48-1 No No No
trimethyl-, chloride
Water 7732-18-5 No No No

Inventory

Component CAS Canada DSL Canada NDSL TSCA
Ethanaminium, 2-
hydroxy-N,N,N- 67-48-1 Yes No Yes
trimethyl-, chloride
Water 7732-18-5 Yes No Yes

Canada

~Labor

Canada - WHMIS - Classifications of Substances

Uncontrolled product
according to WHMIS

+ Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 classification criteria (including
60%, 70%)
Uncontrolled product
« Water 7732-18-5 according to WHMIS
classification criteria
Canada - WHMIS - Ingredient Disclosure List
« Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed
+ Water 7732-18-5 Not Listed
~ Environment
Canada - CEPA - Priority Substances List
« Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chioride 67-48-1 Not Listed
- Water 7732-18-5 Not Listed
United States
~Labor
U.S. - OSHA - Process Safety Management - Highly Hazardous Chemicals
« Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed
« Water 7732-18-5 Not Listed
U.S. - OSHA - Specifically Regulated Chemicals
« Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed
« Water 7732-18-5 Not Listed
Environment
U.S. - CAA (Clean Alr Act) - 1990 Hazardous Air Poliutants
o Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

Preparation Date: 27/MNovember/2013
Revision Dale: 18/August/2014

Page 7 of 9

Format: GHS Language: English {US)
WHMIS, OSHA HCS 2012




Claymax |

B e i i o £ o b b NN B, RS TAY A st VUL SR 0 A £ S

+ Water

» Water 7732-18-5 Not Listed

1U.S. - CERCLA/SARA - Hazardous Substances and their Reportable Quantities

s Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Mot Listed

« Water 7732-18-5 Not Listed

1.S. - CERCLA/SARA - Radionuclides and Their Reportable Quantities

» Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

« Water 7732-18-5 Not Listed

U.5. - CERGLA/SARA - Section 302 Extremely Hazardous Substances EPCRA RQs

+ Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

s Water 7732-18-5 Not Listed

U.S. - GERCLA/SARA - Section 302 Extremely Hazardous Substances TPQs

= Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

» Water 7732-18-5 Not Listed

U.S. - CERCLA/SARA - Section 313 - Emission Reporting

« Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

+ Water 7732-18-5 Not Listed

U.S. - CERCLA/SARA - Section 313 - PBT Chemical Listing

« Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

+ Water 7732-18-56 Not Listed

United States - California
~Environment

U.S. - California - Proposition 65 - Carcinogens List

+ Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 87-48-1 Not Listed

« Water 7732-18-5 Not Listed

U.S. - California - Proposition 65 - Developmental Toxicity

« Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

» Water 7732-18-5 Not Listed

U.S. - California - Proposition 65 - Maximum Allowable Dose Levels (MADL)

« Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

« Water 7732-18-5 Not Listed

U.S. - California - Proposition 65 - No Significant Risk Levels (NSRL)

« Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

= Water 7732-18-5 Not Listed

U.S. - California - Proposition 65 - Reproductive Toxicity - Female

+ Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

« Water 7732-18-5 Not Listed

U.S. - California - Proposition 65 - Reproductive Toxicity - Male

+ Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed
7732-18-5 Not Listed

United States - Pennsylvania

Preparation Date: 27/November/2013
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~Labor

» Water

+ Water

U.8. - Pennsylvania - RTK {Right to Know) - Environmental Hazard List

~Labor

+ Water

i b e

= Ethanaminium, 2-hydroxy-N,N,N-frimethyl-, chloride 67-48-1 Nof Listed
7732-18-5 Not Listed

U.S. - Pennsylvania - RTK (Right to Know) - Special Hazardous Substances

+ Ethanaminium, 2-hydroxy-N,N,N-triimethyl-, chioride 67-48-1 Not Listed
7732-18-5 Not Listed

United States - Rhode Island

U.S, - Rhode Island - Hazardous Substance List

+ Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed
7732-18-5 Not Listed

Section 16 - Other Information

Revision Summary =

Date

MSDS No.

Changes

18/August/2014

@ Section 1 changed. Changes include Company Name Change.

Last Revision Date
Preparation Date

Disclaimer/Statement of
Liability

Key to abbreviations
NDA=No data avallable

o 18/August/2014
¢ 27/November/2013

e The information provided in this Safety Data Sheet is correct to the best of our
knowledge, information, and belief at the date of its publication. Such information is
only given as a guidance to help the user handle, use, process, store, transport,
dispose, and release the product in satisfactory safety conditions and is not to be
considered as a warranty or quality specification. It should be used in conjunction with
technical sheets but do not replace them. Thus, the information only relates to the
designated specific product and may not be applicable if such product is used in
combination with other materials or in another manufacturing process, unless
otherwise specifically indicated, It does not release the user from ensuring he is in

conformity with all reguiations linked to its activity,

Preparation Dale: 27/November/2013
Revision Date: 18/August/2014
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Fertiplex 88

Chemplex

Safety Data Sheet e .
SOLVAY GROUP

Product identifier

Product Name * Ferriplex 66
Synonyms o Acetic Acid Solution
Product Code o 00307
Chemical Category o QOrganic acids
Relevant identified uses of the substance or mixture and uses advised against
Recommended use o Petrochemical industry
Details of the supplier of the safety data sheet
Manufacturer e Chemplex | Sclvay USA Inc. | Novecare Division
506 CR 137

P.O. Box 1071 Snyder, TX 79550
United States

www.chemplex.net
SDS@chemplex.net

Telephone (General) o 325.573.7298

Emergency telephone number
Manufacturer o 800.424.9300 - CHEMTREC

Unlted States (US)
According to: OSHA 29 CFR 1910.1200 HCS

Classification of the substance or mixture

OSHA HCS 2012 e Skin Corrosion 1A
Serious Eye Damage 1

Label elements
OSHA HCS 2012
DANGER

..
Hazard statements « Causes severe skin burns and eye damage.

Causes serious eye damage
Precautionary statements

Preparation Date: 03/March/2015 Formal: GHS Language: English (US)
Revision Date: D3fMarch/2015 Page 1 of 10 WHMIS, OSHA HCS 2012
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Prevention o Keep container tightly closed.
Keep only in original container.
Wash thoroughly after handlln%.
Wear protective gloves/protective clothing/eye protection/face protection.
In case of inadequate ventilation wear respiratory protection.

Response o IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with
water/shower.
Wash contaminated clothing before reuse.
IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.
IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for

breallrtirﬁé
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,

if present and easy to do. Continue rinsing.
Immediately call a POISON CENTER or doctor/physician.

Storage/Disposal  Wash thoroughly after handling.
Wear protective gloves/protective clothing/eye protection/face protection.
Store in a well-ventilated place. Keep cool.

Store locked up. _ )
Dispose of content and/or container in accordance with local, regional, national, and/or

international regulations. -

Other hazards
OSHA HCS 2012 o Acefic acid concentrated at elevated temperature may be corresive to metals and
evolve flammable hydrogen gas. Mists of weak acid solution in water may be irritating
to the respiratory system.
Canada
According to: WHMIS

Classification of the substance or mixture

WHMIS e Corrosive - E
Other Toxic Effects - D2B

Label elements

WHMIS -

i
¢ Corrosive - E
Other Toxic Effects - D2B

Other hazards ‘

WHMIS o No other WHMIS hazards than those reported above.
Other information

« One should be specifically trained before communicating or using the following
National Fire Protection Association (NFPA) and or Hazardous Materials |dentification
System (HMIS) categories since the definition and scales applied do not match US
OSHA GHS and HAZCOM 2012 definitions and rules.

Formal: GHS Language: English (US)
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Feiripes 66

» Health Hazard: 3 - Waming: Corrosive or toxic. Avoid skin contact or inhalation.
Flammability: 1 - Combustible if heated
Reactivity: 0 - Stable: Not reactive under normal conditions

HMIS ; HMIS Health - 2: Moderate Hazard
HMIS Flammability - 1: Slight Hazard
HMIS Physical Hazard - 0: Minimal Hazard

mposition/information on Ingredients

Substances
» Not applicable. This material is a mixture.

Mixtures
The specific chemical identity and/or exact percentage (concentration) of composifion has been withheld as a trade secret.
R e s A R 7 T R R e
Chemical Name {identifiers % Hazardous

Acetic acid CAS:64-19-7 40% TO 50% Yes

Citric acid CAS:77-92-9 25% T0 30% - Yes

« This product is considered hazardous according to the OSHA Hazard Communication
Standard 29 CFR 1910.1200. Under Canadian regulations (Workplace Hazardous
Materia!g Information System (WHMIS) - Hazardous Products Act (HPA), this material
is hazardous,

Section 4: First-Aid Measures

Description of first aid measures

Inhalation « Get medical attention immediately if symptoms occur. IF INHALED: Remove victim to
fresh air and keep at rest in a position comfortable for breathing.

Skin - o Get medical attention immediately if sym#loms oceur. Rinse skin immediately with
plenty of water for 15-20 minutes. Take off contaminated clothing and wash before
reuse.

Eye « Flush eyes with water for at least 15 minutes while holding eyelids open. Get medical
attention immediately. If easy to do, remove contact lenses, if womn.

Ingestion « Vomiting may occur spontaneously. To prevent aspiration of swallowed Product, lay
victim on side. Do NOT induce vomiting. Get medical attention immediately. Give
nothing to drink.

Most important symptoms and effects, both acute and delayed
« Pain, irritation, redness or blistering of skin. May cause severe irritation and eye

damage.
Indication of any immediate medical attention and special treatment needed
Notes to Physician « All reatments should be based on observed signs and symptoms of distress in the

patient. Consideration should be given to the possibility that overexposure to materials
other than this product may have occurred. Treat symptomatically. There is no
specific antidote available. If lavage is performed, suggest endotracheal and/or
esophageal control. Danger from lung aspiration must be weighed against toxicity
when considering emptying the stomach.

Preparation Date: 03/March/2015 Format: GHS Language: English (US)
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Extinguishing media
Suitable Extinguishing Medla o LARGE FIRES: Dry chemical, CO2, alcohol-resistant foam or water spray.
SMALL FIRES: Dry chemical, CO2, water spray or alcohol-resistant foam.

:Jﬂnsuitahle Extinguishing o DO NOT use high volume water jet.
edia

Special hazards arising from the substance or mixture
Unusual Fire and Explosion o Corrosive

Hazards When heated to decomposition it emits acrid smoke and irritating fumes.
Hazardous Combustion » Carbon monoxide (CO), and Carbon dioxide (CO2) _ )
Products Hazardous combustion products may include a complex mixture of airborne solid and

liquid particulates and gases (acrid smoke and irritating fumes).

Advice for firefighters
o Firefighters should wear NIOSH/MSHA approved self-contained breathing apparatus

and full protective clothing.
Standard procedures for chemical fires.
Collect contaminated fire extinguishing materials separately. This must be not be
discharged into drains. '
Fire residues and contaminated fire extinguishing water must be disposed of in
accordance with local regulations.
Cool closed containers exposed to fire with water spray.
Refer to Section 8 - Exposure Controls/Personal Protection.

Section 6 - Accidental Release Measures

Personal precautions, protective equipment and emergency procedures

Personal Precautions « Contact may cause burns to skin and eyes. Wear suitable protective clothing.
Ventilate the area. Refer to Section 8 - Exposure Controls/Personal Protection.
Emergency Procedures « Keep unauthorized personnel away. Avoid all contact. Strict hygiene. Ventilate closed

spaces before entering. Stop leak if you can do it without risk.

Environmental precautions
» Spills may be reportable to the National Response Center (800-424-8802) and to state
and or local agencies. Do not flush to sewer or allow to enter waterways. Take all
necessary measures to avoid accidental discharge of products into drains and
waterways due to the rupture of containers or transfer systems.

Methods and material for containment and cleaning up

Containment/Clean-up o Dike to collect large liquid spills.
Measures Contain and recover liquid when possible.
Neutralize the residue with dilute solution of sodium carbonate.
Absorb or cover with dry earth, sand or other non-combustible material and transfer to
containers.
Wash remainder with plenty of water.

Water will make area slippery.
Repeat cleaning process until the contaminated surface is no longer slippery.
Refer to Section 13 - Disposal Considerations.

Prohibited Materials » Strong alkalines and oxidizing materials. Sources of ignition - heat, sparks and open
flames.
Reference to other sections
« Refer to Section 8 - Exposure Controls/Personal Protection.

Precautions for safe handling

Handling « Do not breathe (dust, vapor or spray mis?. Avoid contact with skin and eyes. Wash
thoroughly after handling. Use only in well ventilated areas. Do not breathe (dust, vapor

or spray mist)

Format: GHS Language: English (US)
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Conditions for safe storage, including any incompatibilities

Storage

o Store locked up. Keep only in the original container/package in a cool well-ventilated
place. Store away from alkali(bases)and oxidizing agents. Avoid excessive heat.

Incompatible Materials or « Reactive with strong bases and oxidizing agents. May be corrosive to metals.

[gnition Sources

Referfo Section 8 - Exposure Contrcis/Persoual Prelection.

‘Section 8 - Exposure Controls/Personal Protection

Control parameters

Exposure Limits/Guidelines o Use only with adequate ventilation. Avoid all contact. Strict hygiene.

_ Exposure Limits/Guidelines

Result

ACGIH NIOSH OSHA

Acetic acid

(64-19-7) AnaE

10 ppm TWA : 10 ppm TWA; 25 mg/m3 TWA 10 ppm TWA; 25 mg/im3 TWA

Exposure controls

Engineering
Measures/Controls

» Good general ventilation should be used. Ventilation rates should be matched to
conditions. If applicable, use process enclosures, local exhaust ventilation, or other
engineering controls to maintain airbome levels below recommended exposure limits.
If exposure limits have not been established, maintain airborne levels to an acceptable

level.

Personal Protective Equipment

Respiratory

Eyel/Face
Skin/Body

« When respirators are required, use NIOSH/MSHA approved equipment based on
actual or potential airbomne concentrations and in accordance with the appropriate
regulatory standards and/or industrial recommendations.

« Wear tightly fitting safety goggles to protect from serious eye damage.
« Wear protective gloves/protective clothing/eye protection/face protection.

General Industrial Hygiene o Avoid all contact. Strict hygiene. Handle in accordance with good industrial hygiene

Considerations and safety practice. Avoid contact with skin, eyes or clothing. Wash thoroughly with
soap and water after handling and before eating, drinking, or using tobacco. Keep
away from food, drink and animal feeding stuffs. :

Environmental Exposure « Controls should be engineered to prevent release to the environment, including

Controls procedures to prevent spills, atmospheric release and release to waterways.

Additional Protection
Measures

e The protective ec}ulpment must be selected in accordance with local standards and in
cooperation with the supplier of the protective equipment. Selection of the appropriate
personal protective equipment should be based upon an evaluation of the performance
characteristics of the protective equipment relative to the tasks to be performed,
conditions present, duration of use, and the potential hazards, and/or risks that may
occur during use. Emergency equipment should be immediately accessible, with
instructions for use. Facilities using or storing this material should be equipped with
an eyewash and safety shower in close proximity to areas of storage and use.

Soction 9 -Physical and Chomical Properties

Information on Physical and Chemical Properties

[Material Description _ ] _ N
Physical Form Liquid Color Clear Colorless .
i 0.48 ppm
Odor Pungent, Vinegar-like. Odor Threshold acatie acid
General Properties _ _ -
!Bojllng Paint | None | Meiting Point _ None

Preparation Date: 03/March/2016
Revision Date: 03/March/2015
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[[Deconipasition Temperatre _ {Nooe pH j2t04
ISpeciic Graviiy/Relative Densty = 1.18 @ 25 C(77 F Watsr=1 __|Denstly {967 maiga!
Wister faﬁmw Slilie Wisoosihy pdame
olatility iy _ e o
"Vapn-r Pressyre Hone Wapor Densily 1.45 fir=1
{Evaporaion Rete N dala avaiable
[Flammability _ .
Flash Paint Wi i ™ teone
dlosed cup
| o 483 C{R65.4 F)
I LEL Nome Autoignition atelic aoid
Flammabity (solid, gas) None
{Environmental o B
[[Octanovwater Partiiion coefiicient {None | Bioaccumuiation Faclor |Mone

Section 10: Stability and Reactivity

Reactivity
o Strong Bases, Strong oxidizing agents, Strong reducing agents.

Chemical stability

« This material is considered stable under normal ambient and anticipated storage and
handling conditions of temperature and pressure.

Possibility of hazardous reactions
o Hazardous polymerization will not occur. .

Conditions to avoid
o Excess heat.

Incompatible materials
« Strong alkalines and oxidizing materials. Acetic acid concentrated at elevated
temperature may be corrosive to metais and evolve flammable hydrogen gas.
Hazardous decomposition products

o Carbon monoxide (CO), and Carbon dioxide (CO2) Hazardous combustion products
may include a complex mixture of airborne solid and liquid particulates and gases
(acrid smoke and irritating fumes)

Section 11 - Toxicological Information

Information on toxicological effects

GHS Properties Classification
OSHA HCS 2012« Acute Toxicity - Dermal - Classification crileria nol met; Acute
Acute toxicity Toxicity - Inhalation - Classification criteria not met; Acute Toxicity - Oral -
Classification criteria not met
Aspiration Hazard OSHA HCS 2012 « Classification criteria not met
Carcinogenicity OSHA HCS 2012 « Classification criteria not met
Germ Cell Mutagenicity OSHA HCS 2012 » Classification criteria not met
Preparation Dale: 03/March/2015 Formal: GHS Language: English (US)
Revision Date: 03/March/2015 WHMIS, OSHA HCS 2012
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Skin corrosion/lrritation GBHIA HES 2042 . Shin Comosion 1A

Skin sensitization OSHA HCS 2012 - Clessification aifiess nol mel
STOT-RE OBHA HCS 2012 » Classificeion oillesds not mel
STOT-SE D5HA KCS 2012« Classification eiitedia mol med

Toxicity for Reproduction

OSHA HCS 2012 - Clacsification criteria noi mel

Respiratory sensitization

OSHA HCS 2092 « Classification ciitedda mot mel

Serious eye damage/lrritation OSHA HCS 2012 - Serous Eye Damage 1

Medical Conditions o None known.
Aggravated by Exposure

Potential Health Effects

Inhalation
Acute (Immediate) « Classification criteria not met. Mists of weak acid solution in water may be irritating to
the respiratory system.
Chronic (Delayed) » No data available '
Skin
Acute (Immediate) o Causes severe skin burns and eye damage.
Chronic (Delayed) e No data available
Eye
Acute (Immediate) e Causes serious eye damage.
Chronic (Delayed) o No data available
Ingestion
Acute (Immediate) « May cause burns of the gastrointestinal tract if swallowed.
Chronic (Delayed) o No data available

Section 12 - Ecological Information

Toxicity
e No data available

Persistence and degradability
o No data available

Bioaccumulative potential
e No data available

Mobility in Soil

o No data available
Other adverse effects

o According to test data on the components and the classification criteria for mixtures,

this product has no known adverse effects on aquatic organisms.

Waste treatment methods

Product waste » Dispose of content and/or container in accordance with local, regional, national, and/or

international regulations. Please be advised that state and local requirements for

' Preparation Date: 03iMarch/2015
Revision Date: 03fMarch/2015
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waste disposal may be more restrictive or otherwise different from federal laws and
- regulations.
Packaging waste » Dispose of content and/or container in accordance with local, regional, national, and/or
international regulations. Empty remaining contents. Dispose of as unused product.
Do not re-use empty containers. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Rinse with an appropriate solvent.

Section 14 Transport Information
UN - UN proper shipping ] Transport hazard class Packing Environmental
number name (es) group hazards
s b ey ﬁcmcmﬁseumfmi R S S . R ey
e e ACFI!E‘R{;!DSOLUHONI S i M S T e
Ry U&Z?QQ&RCETIEﬁCEDé{)LUTEw{}Ni s e b e s e
IATAICAO| ‘UN2780 |  ACETIC ACID SOLUTION | 8 i | NDA

Special precautions for user o No data available

Transport in bulk accordin o No data available
to Annex Il of MARPOL 73/78
and the IBC Code
Other information
» Transportation status: The listed Transportation Classification does not address all
regulatory variations due to changes in package size, mode of shipment or other
regulatory descriptors.
DOT « Dangerous Good Description: UN 2790 ACETIC ACID SOLUTION, 8, I

This product contains one or more ingredients identified as a hazardous substance in
Appendix A of 49 CFR 172.101. The product quantity, in one ackage, which triggers
the RQ requirements under 49 CFR for each ingredient is as follows:

Reportable quaniities: RQ substance: Acetic acid RQ limit for substance: 5,000 Ibs.

The Emergency Response Guidebook (ERG) number for the assigned proper shipping
name is 153.

TDG o Dangerous Good Description: UN 2790 ACETIC ACID SOLUTION, 8, 1l

The Emergency Response Guidebook (ERG) number for the assigned proper shipping
name is 183.

IMO/IMDG o Dangerous Good Description: UN 2790 ACETIC ACID SOLUTION, 8, Il

IATA/ICAO o Dangerous Good Description: UN 2790 ACETIC ACID SOLUTION, 8, Ii

Note: The above regulatory prescriptions are those valid on the dafe of the publication of this sheet. Given the possible evolution of
transportation regulations for Hazardous materials, it wouid be advisable to check their validity with your sales office.

SRt

Safety, health and environmental regulations/legislation specific for the substance or mixture
SARA Hazard Classifications « Acute

United States

Environment
U.S. - CERCLAISARA - Hazardous Substances and their Reportable Quantities

Preparation Date: 03March/2015 5 Format: GHS Language: English (US)
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g - 39 {
P o &gnwfmmzh?emm 5
- Citdic asid 77-82-8 Faod Licted !
4.8, - CERCLASARA - Seclion 382 Extremsly Hazerdous Subsiances EPCRA As |
= Acetic acid 64-19-7 Pod Listed
- Citric acid 77-02-9 piod Lizled '
U.S. - CERCLASARA - Section 302 Exiremely Hazardous Substances TEQs i
= Acefic acid B4-18-7 ot Listed
= Citric acid T7-62-G ot Listed
| US.- CERCLA/SARA - Section 313 - Emission Reporiing
i o Acefic acid 84-16-7 Pénd Listed
« Cilric acid 77-92-0 Moi Listeg
United States - California
"E“vironment - A A 1 e 4 S A LA ey - A P - - S ——————— A e e A AL e
1.8, - California - Proposition 65 - Carcinogens List
; - Acetic acid 64-19-7 Mot Listed
| - Citiicacid 77-92-9 Mot Listed
U.S. - California - Proposition 65 - Developmental Toxicity
= Acetic acid 84-19-7 Not Listed
« Citric acid 77-92-9 Mot Listed
Section 16 - Other Information

Last Revision Date
Preparation Date
Other Information

Disclaimer/Statement of
Liability

Key to abbreviations

o 03/March/2015
o 03/March/2015
o All components of this product are listed on the following:

US TSCA Inventory
Canada Domesfic Subsfance List (DSL)

Ausfralia Inventory of Chemical Substances (AICS)

China Inventory of Existing chemical Substances in China (IECSC)

Japan Inventory of Existing and New Chemicals (ENCS)

Korea Existing Chemical Inventory (KECI)

« The information provided in this Safety Data Sheet is correct to the best of our

knowledge, information, and belief at the date of its publication. Such information is
only given as a guidance to help the user handle, use, process, store, transport,
dispose, and release the product in satisfactory safety conditions and is not to be
considered as a warranty or quality specification. It should be used in conjunction with
technical sheets but does not replace them. Thus, the information only relates to the
designated specific product and may not be applicable if such product is used in
combination with other materials or in another manufacturing process, uniess
otherwise specifically indicated. It does not release the user from ensuring he is in
conformity with all regulatiens linked to its activity.

Preparation Date: 03/Marchi2015
Revision Date: 03/March/2015

Format: GHS Language: English {(US)
Page 9 of 10 WHMIS, OSHAHCS 2012




Feripies: 66

ACGIH = American Conference of Governmental Industrial Hygiene
JARC =International Agency for Research on Cancer

MSHA = Mine Safety and Health Adminisiration

NIOSH = National Institute of Occupational Safety and Health

NTP =National Toxicology Program

OSHA = Oc¢cupational Safety and Health Administration

STEL =Short Term Exposure Limits are based on 15-minute exposures
TWA = Time-Weighted Averages are based on 8h/day, 40h/week exposures

Preparation Date: 03/March/2015
Revision Date: 03/March/2015

Format: GHS Language: English (US)
WHMIS, OSHA HCS 2012
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Oil and Gas Resource Management
One Natural Resources Way Springfield, Illinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: WaterUseSelfCertification

Please save attachment and use the file name above.

Water Use Self-Certification §1-35(b)(9); 245.210(a)(9). Attach a certification explaining your
compliance with the Water Use Act of 1983 (525 ILCS 45/1 et seq) and applicable regional water supply
plans. Include proof of delivery of the plan to the applicable Soil and Water Conservation District and
any Community Water Supply within 20 miles of the proposed water source.



Water Use Self Certification

This Water Use Self Certification describes the measures that will be taken to comply with the
Water Use Act of 1983 (“the Act” 525 ILCS 45/1 et seq). This certification shall be submitted to
the White County Soil and Water Conservations District (SWCD) and to community water
systems within 20 miles of the proposed water wells as shown on the attached Exhibit A. The
certification was mailed USPS Certified with mail dates and USPS Certified Receipt # as shown
on Exhibit A.

As described in the Water Source Management Plan included in the permit application,
groundwater will be used for HVHHF treatment of the proposed oil well. Three water supply
wells are planned. Although it is unlikely that an individual well will qualify as a “high capacity
intake” as defined in the Act, the cumulative total extraction capacity for all wells may qualify as
such. Therefore, compliance with the requirements of the Act will be accomplished by the
following means.

(a) Notification

The White County Soil and Water Conservation District shall be provided with a copy of this
Certification and the Water Source Management Plan, which describes the withdrawal points
and anticipated quantities as required by 525 ILCS 45/5.1.

(b) Compliance with SWCD guidance and investigations.

SWCD provides guidance for construction of water wells, and Woolsey and their water drilling
contractor has received such information from SWCD. That guidance has been used in the placement
and design of the proposed wells. SWCD may also investigate any complaints of third-party
groundwater users in the vicinity of the wells, alleging that a drop in water level in the third-party well is
reducing capacity of that well, and is caused by excessive withdrawal from the newly constructed
Woolsey water supply wells. In the event that SWCD receives such a complaint, and requests a
modification of the withdrawal rate from the Woolsey water supply wells, the withdrawal rate of the
wells shall be modified as directed, or reduced to no longer be a high capacity intake subject to the
requirements of the Act.



(c) Water Use Recording

The wells will be equipped with individual totalizing meters on their output lines. The total output from
each well will be recorded daily by the operator in the well log during the operation of the water wells.
As required by the Water Use Act of 1983, (525 ILCS 45/5.3) the water withdrawal shall be reported to
the Illinois State Water Survey’s (ISWS) Illinois Water Inventory Program, In addition, the water use
shall be reported to the SWCD, as required by the District.

| certify that the water supply wells constructed by Woolsey Operating Company shall comply with the
requirements of the Illinois Water Use Act of 1983.

signature

Manaqcr

(title)

Woolsey Operating Company, LLC



Exhibit A
Water Use Self Certification

White County

Brownsville Community Water System

USPS Certified Receipt #
9171 9690 0935 0157 7002 87

Jeffrie Nix, President
838 Co. Rd. 1225 North
Carmi, IL 62821

(618) 384-7023

Burnt Prairie Community Water System

Carroll D. Dozier, President
Village of Burnt Prairie

431 Main St

Burnt Prairie, IL 62820
(618) 896-7378

Water Department
Jeff Pollard, Mayor
City of Carmi

225 E. Main St.
Carmi, IL 62821
(618) 382-8118

Crossville Water Department
Henry Feldman, Mayor
Village of Crossville
Crossville, IL 62827

(618) 966-2237

Enfield Water Department
Tom Harbour, President
105 E. Main St

Enfield, IL 62835

(618) 963-2222

May 4, 2017

9171 9690 0935 0157 7002 70
May 4, 2017

9171 9690 0935 0157 7002 63
May 4, 2017

9171 9690 0935 0157 7002 56
May 4, 2017

9171 9690 0935 0157 7002 49
May 4, 2017



Grayville Water Department
Joe W. Bisch, Mayor

City Hall

122 S. Court St.

Grayville, IL 62844

(618) 375-3671

Mill Shoals Community Water System
C/0 Joshua Boyd

1106 W Delaware St

Fairfield, IL 62837

(618) 847-4241

Norris City Water System
Mike D. Hite, Superintendent
406 S. Division Street

Norris City, IL 62869

(618) 383-2703

Springerton Community Water System
Curtis R. Rush, President

P.0. Box 37

Springerton, IL 62887

(618) 842-4096

White County SWCD
Charles Nolan, Chairman
1105 W. Main St.

Carmi, IL 62821

Hamilton County
Broughton Water District
David R. Essary, Mayor
P.O. Box 87

Broughton, IL 62817
(618) 647-2416

Dahlgren Community Water System
Chris Nichols

Village of Dahlgren

P.O. Box 98

Dahlgren, IL 62828

9171 9690 0935 0157 7002 32
May 4, 2017

9171 9690 0935 0157 7002 25
May 4, 2017

9171 9690 0935 0157 7002 18
May 4, 2017

9171 9690 0935 0157 7002 01
May 4, 2017

9171 9690 0935 0157 7001 95
May 4, 2017

9171 9690 0935 0157 7001 88
May 4, 2017

9171 9650 0935 0157 7001 71
May 4, 2017



Hamilton County Water District
Robert Drake, Chairman

P.0O. Box 220

McLeansboro, IL 62859

(618) 643-4744

McLeansboro Water Department
Dick Deitz, Mayor

City Hall

MclLeansboro, IL 62859

(618) 643-2723

Dale Public Water District
Terry Hunt, Chairman
P.O. Box 101

Dale, IL 62869

Wayne County

Boyleston Waterworks Corporation
Terry Legg, Corporation President
732 Co Rd 1500 East

Fairfield, IL 62837

(618) 842-2433

Fairfield Water Department
Charles Griswold, Mayor
City Hall

109 NE 2" st

Fairfield, IL 62837

(618) 847-3871

Jasper Waterworks Corp.
Robert J. Hawkins, President
115 NE 3" St

Fairfield, IL 62837

(618) 842-2666

leffersonville (Geff) Water System
Russell Hilliard, Village President
220 W Mechanic

P.O. Box 67

Jeffersonville, IL 62842

9171 9690 0935 0157 7001 64
May 4, 2017

9171 9690 0935 0157 7001 57
May 4, 2017

91719690 0935 0157 7001 40
May 4, 2017

9171 9690 0935 0157 7001 33
May 4, 2017

9171 9690 0935 0157 7001 26
May 4, 2017

9171 9690 0935 0157 7001 19
May 4, 2017

9171 9690 0935 0157 7001 02
May 4, 2017



New Hope Waterworks Corp.
Gaylord Vaughan, President
P.O. Box 668

Fairfield, IL 62837

(618) 847-7773

Sims Water System
Terry Walters

P.O. Box9

Simms, IL 62886
(618) 892-2761

Wayne City Water Department
Staci Choate, Village Clerk

102 S. Main St.

P.O. Box 176

Wayne City, IL 62895

(618) 895-2241

Western Wayne Water District
Larry Reed, President

P.O. Box 336, RR2

Wayne City, IL 62895

(618) 895-2813

Edwards County
Ellery Water Corporation
Dale Woods, President
P.O. Box 45

Albion, IL 62806

(618) 445-2858

Gallatin County

Gallatin —White Water District
Keith Lamb

P.O.Box 8

Omabha, IL 62871

(618) 962-3245

9171 9690 0935 0157 7000 96
May 4, 2017

9171 9690 0935 0157 7000 89
May 4, 2017

9171 9690 0935 0157 7000 72
May 4, 2017

9171 9690 0935 0157 7000 65
May 4, 2017

9171 9690 0935 0157 7000 58
May 4, 2017

9171 9690 0935 0157 7000 41
May 4, 2017



Omaha Water

Ralph Pritchett, Operator
Village Hall

P.O. Box 84

Omaha, IL 62871

(618) 962-3145

Saline County

Saline Valley Conservancy District
Mark Fulkerson

435 Dewey St.

Eldorado, IL 62930

(618) 276-4911

9171 9690 0935 0157 7000 34
May 4, 2017

9171 9690 0935 0157 7000 27
May 4, 2017



ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Qil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: WaterSourceManagementPlan
Please save attachment and use the file name above.

Water Source Management Plan §1-35(b)(10); 245.210(a)(10). Note: If recycled water is anticipated to
be used in the HVHHF treatment, describe the source of the recycled water and the anticipated water to
be used in (a), but skip subsections (c) through (g) below. If water other than fresh water or recycled
water is anticipated to be used in the HVHHF treatment, describe the source and the anticipated volume
to be used in (a); and if the water derives from a river, lake, stream, other surface water or groundwater
and, but for the total dissolved solids (TDS) levels, would be considered fresh water, provide all the
information requested in this section.
(a) List the source(s) of the water (surface, groundwater, etc.) that will be used in the HVHHF
treatment
(b) Identify precisely the anticipated withdrawal location(s) including county, latitude and longitude
(c)Identify the anticipated volume and rate of each water withdrawal from each withdrawal
location.
(d) Identify the months when water withdrawals are expected to be made from each location
(e) Identify the methods to be used to accurately monitor water withdrawals, and how the data will
be recorded and maintained.
(f) ) Identify the methods to be used to minimize adverse impact to aquatic life.
(g) Identify the methods to be used to minimize withdrawals as much as feasible.
(h) Specify how you will transport or deliver water to the well site
Source water is subject to a Source Water Sampling Plan under §1-80 of the Act. Describe the general
structure of the sampling program, including but not limited to: who will conduct the sampling, sampling
protocols, and provide any relevant certifications. The required tests are marked in bold in the table
below. You can use the table provided or insert your own table and/or text.



Water Source Management Plan

This Water Source Management Plan is submitted to identify the source of water to be used for
High Volume Horizontal Hydraulic Fracturing (HVHHF) operations and the management of the
source water. This plan shall be submitted to the White County Soil and Water Conservations
District, as well as to Community Water Suppliers in the area.

(a) List the source(s) of water that will be used in the HVHHF Treatment

Groundwater will be used for HVHHF treatment. Three new water supply wells will be drilled in
close proximity to the HVHHF well and will supply the full volume of water needed for hydraulic
fracturing. Temporary above-ground storage of the extracted groundwater will be provided in
an excavated water supply impoundment pit to be constructed at the well site to allow the
limited number of wells to make the total required volume of water available prior to the start
of hydraulic fracturing operations. Backflow will not commence until injection in all frac stages
have been completed, thus there will be no opportunity for use of recycled water in the
hydraulic fracture completion.

(b) Identify precisely the anticipated withdrawal location(s) including
county, latitude and longitude.

)

Well No. County Latitude Longitude
WSW 1 | White 38.135287 | -88.361048
WSW 2 | White 38.135171 | -88.360673
WSW 3 | White 38.134849 | -88.360967

Identify the anticipated withdrawal volume and rate of each water

withdrawal from each withdrawal location.

Well No. Rate Volume
Gallons/day Total Gallons
WSW 1 34,000 2.5x10°




WSW 2 34,000 2.5x10°

WSW 3 34,000 2.5x10°

(d) Identify the months when water withdrawals are expected to be made
from each location.

The following schedule assumes that the drilling permit and HVHHF permit will be issued by
June 15, 2017. The individual withdrawal rates may vary to achieve the overall 7,500,000
gallons required.

Month Well No. Quantity (Gallons)
July, 2017 WSW 1 500,000
Aug, 2017 WSW 1,2, & 3 3,000,000
Sept, 2017 WSW 1,2, & 3 3,000,000
Oct, 2015 WSW 1,2,& 3 1,000,000

(e) Identify the methods to be used to accurately monitor water
withdrawals, and how the data will be recorded and maintained.

The three wells will be equipped with individual totalizing meters on their output lines. The total output
from each well will be recorded daily by the operator in the well log during the operation of the water
wells. As required by the Water Use Act of 1983, (525 ILCS 45/5.3) the water withdrawal shall be
reported to the lllinois State Water Survey’s (ISWS) lllinois Water Inventory Program, In addition, the
water use shall be reported to the White County Soil and Water Conservation District, as required by the
District.

(f) Identify the methods to be used to minimize impact to aquatic life.

Since no surface water supply will be used other than the fresh water reservoir pit to be
constructed prior to HVHHF operations, there will be no impact to aquatic life in surface waters.



(g) Identify the methods to be used to minimize withdrawals as much as
feasible.

It is not in the interest of the applicant to overuse water in the HVHHF process. Excessive use of
water results in the need for additional storage capacity for both the raw water and the
flowback water that results from the process. In addition, treatment, transport, and disposal of
flowback water results in increased well costs. Wasting water is in no one’s best interest.

The design of hydraulic fracturing stages and the chemistry of the fluids used will dictate the
quantity of water required. Additional water in the mix will only degrade the effectiveness of
the HVHHF process.

The highest potential for wasting water would be from leakage of water in the pumping,
storage, and delivery systems to be used at the site. This potential will be minimized by
locating the water wells in close proximity to the HVHHF well, and using piping rather than
trucking of the water to and from the impoundment reservoir. Piping the water eliminates the
loading and off-loading of water trucks, which would be the process with the highest potential
for loss due to overfilling of the transport vehicles.

(h) Specify how you will transport or deliver water to the well site.

As described above, the water will be produced from on-site wells, and transported by pipeline
from the water wells to the storage reservoir. No off-site traffic will result from water transport
to the site, other than the one-time movement of equipment to and from the well site.

SOURCE WATER SAMPLING

The source water wells will be within 1,500 feet of the proposed HVHHF well. Thus, in addition
to the requirements of a Source Water Sampling Plan, they will be included in the required
Water Quality Monitoring Work Plan (WQMWP — Section 21 of this application). Under that
plan, the wells will each be sampled a minimum of three times between the date of their
completion and the start of hydraulic fracturing operations. This will be accomplished by the
collection of grab samples from the pump discharges. After HYHHF operations are complete,
the wells will continue to be monitored under the WQMWP. Since water quality parameters
may change due to exposure at the surface, the on-site reservoir shall also be sampled prior to



beginning HVHHF operations. Analytes for each well and the surface impoundment shall

include the following:

Analyte

Method Used
(EPA Method unless
otherwise noted

Arsenic 6010
Barium 6010
Cadmium 6010
Calcium 6010
Chromium 6010

Iron 6010

Lead 6010
Magnesium 6010
Selenium 6010

Silver 6010
Mercury 7470
Volatile Organic Compounds (VOCs) 8260

BTEX (included in VOCs) 8260
Dissolved Propane RSK-175
Dissolved Methane RSK-175
Dissolved Ethane RSK-175
Chloride 300.0
Sulfide 376x/SM4500 S2-F
Nitrate 300.0
Nitrite 300/SM 4500 NO3 F
Sulfate 300.0

Gross Alpha 900.0

Gross Beta 900.0

pH Measured in the field
Total Dissolved Solids 160.1 / SM2540C
Alkalinity 310.x / SM2320B

Specific Conductance

120.1 / SM25108B




ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Oil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 62702-1271

ATURA
RESOURCES

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: HydraulicFracturingFluidsandFlowbackPlan
Please save attachment using the name above

Hydraulic Fracturing Fluids and Flowback Plan §1-35(b)(11); 245.210(a)(11), 245.530, 245.560.

Please review the above-listed statute and rules and describe the handling, storage, transportation and
disposal, and recycling or reuse of hydraulic fracturing fluids and flowback in sufficient detail to
demonstrate that your plan for these materials meets the requirements of the statute and rules. In so
doing, (a) identify, including name, identification number, and specific location, the Class Il injection well
or wells to be used for disposal, reuse, or facility or facilities to be used for recycling of the fluid; (b)
explain the injection schedule, flow rate, reuse volume, storage, any treatment, and total volume in
detail; (c) describe the capacity and qualities of tanks and any lined reserve pit to be used for capture
and storage of flowback, the expected flowback rate and amount, and the frequency that the storage
tanks will be emptied, and (d) describe your plan for testing flowback water. If any part of the well or
well site is in an area identified by the U.S. Geological Service as having a 2% or greater probability of
exceedance in 50 years of peak ground acceleration of 0.4 standard gravity or more, identify measures
you will take to protect the components in this plan against earthquakes of M4.5 or more.




125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\!! WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Hydraulic Fracturing Fluids and Flow back Plan

The Class Il injections wells that are planned to be used for disposal are:
Trueflow #1, Reference #216072, SE SW SW, Sec 6-6S-9E, White County, IL., MIT
Date: 3/27/2015

Rankin #1 SWD, Reference #11947, SE N/2 NE, Sec 31-3S-11E, White County, IL.,
MIT Date; 9/20/2013

The fracturing treatment fluids will be flowed into a purpose built lined and
closed flow back tank having a capacity of approximately 500 barrels. This tank
will be used to separate any gas or proppant in the flow back fluid and measure
the flow back fluid volume. Up to five (5) additional closed storage tanks will be
connected to the primary flow back tank for temporary storage of the flow back
fluid (approx. 3,000 barrels of maximum onsite storage). Flow back operations
will occur at the wellsite on the drilling pad. The temporary storage tanks will be
enclosed by earthen containment berms which will be of sufficient size to contain
all of the possible flow back fluid temporary storage volume. The flow from the
well will be regulated by an adjustable choke. Anticipated flow rates will be
between 10 and 25 barrels per hour. The flow back fluid will be hauled on a 24
hour basis as needed. Multiple water transports will be available and will be
undertaken by liquid oilfield waste haulers permitted by the lllinois Department
of Natural Resources. Expected haul frequency will depend on the flow rate and
the size of the truck available. Bobtail trucks commonly can haul 80 barrels at a
time and transports 120 barrels. If, for any reason the fluid cannot be hauled
timely or safely, the well will be closed in until the fluid can be hauled. There are
Nno plans to use open pits for capture and store of flow back fluids. The primary
site where the flow back fluid will be disposed of at is the TrueFlo Solutions LLC
Trueflo #1Class Il disposal facility located in White County, lllinois. A secondary
site is the Haggard Well Service Rankin #1 Class Il disposal in White County,
lllinois. There are no plans to reuse or recycle the water. The well will be flowed
until there is no proppant being produced. At that time flow back operations will
cease and the well turned to production facilities. It is anticipated that between
4,000 and 5,000 barrels of flow back will be recovered.



The wellsite lies outside of the area identified by the U.S. Geological Survey as
having a 2% or greater probability of exceedance in 50 years of ground
acceleration of 0.4 standard gravity or more.
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WGBT Wet-Bulb Globe Temperature
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Woolsey Operating Company, LLC — Woodrow #1H-410-308-193 — Site Safety & Health Plan

Frostbite is a condition in which the fluids around cells of body tissue freeze. The condition can lead to body tissue
damage. The most vulnerable parts of the body are the nose, ears, cheeks, fingers, and toes.

Symptoms of frostbite include body parts becoming white, firm, cold to the touch, and may feel waxy. The
victim will not feel pain in the affected area.

Treatment of frostbite requires that the victim be brought to a warm environment and the affected areas be
allowed to thaw and warm. If frostbite has progressed beyond small patches of skin and affects whole body
parts such as a hand, foot, or ear, the victim should be transported to a medical facility for treatment and
observation.

1.3.1 Cold Stress Monitoring

Personnel should monitor themselves and each other for signs and symptoms of frostbite and/or hypothermia. If
symptoms are observed in an employee or subcontractor, steps should be taken to treat the symptoms by having the
individual go to a warm environment either in a nearby structure or vehicle.

1.3.2 Cold Stress Control and Prevention

Cold stress can easily be prevented with proper planning and prevention. Some basic controls and preventative
measures are listed below:

Forecasted conditions. Consider the effect of wind chill (Table on following page).
Dress in layers and stay dry. Avoid cotton clothing such as socks or T-shirts. Bring extra clothing.
Wear hardhat liners and gloves. Wear rain gear in rain and snow.

Curtail work if extreme weather conditions such as a blizzard, extreme wind chill (e.g., less than 0°F),
torrential cold rains, or wind is expected.

For long-term projects in cold environments, consider setting temporary structures with portable heaters.
Take warming breaks as needed.
Avoid beverages with caffeine, alcohol, or medications that restrict blood flow.

Drink warm non-caffeine beverages such as hot chocolate or soups on breaks.
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Attachment D
Signature Form
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Attachment E
Fugitive Dust Control Plan
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alphabet), moving head from side to side and determining whether the test subject can
detect the test substance:

1. If the test substance is detected, then the respirator does not fit well and the test is
repeated after some adjustments have been made to the respirator, or a new
respirator may be tested.

2. If the test substance is not detected, then a satisfactory fit is assumed to be
achieved.

14. Training

Any person assigned a task requiring respiratory protection must receive adequate training
regarding the safe and proper use of the respirator. This training should include the
following:

a. Reasons for the need for respiratory protection

b. Nature, extent and effects of respiratory hazards to which the person may be exposed
c. Selection of appropriate respirator for the hazard

d. Explanation of the operation, capabilities, and limitations of the selected respirator

e. Instructions in inspecting, donning, fit testing and wearing the respirator

—n

. Directions for maintenance and storage of the respirator
g. Hands-on training to allow actual handling of the respirator

h. Read and heed all instructions provided by the manufacturer on use, maintenance,
cleaning and care, and warnings regarding the respirators limitations.

i. Choose respirators certified for use to protect against the contaminant of concern. A label
or statement of certification should appear on the respirator or respirator packaging.

j- Do not wear your respirator into atmospheres containing contaminants for which your
respirator is not designed to protect against.

k. Keep track of your respirator so that you do not mistakenly use someone else's
respirator.
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B CIORNE BEONCIIRIS vvivus covimsvmunsvamess s eims v oo o e i i s et s
f. Lung cancer
g. Emphysema
h. Broken ribs

i. Pneumonia

j. Any chest injuries or surgeries

AT a T [ T T s R AN (0O © . e a——r. - N W

|. Any other lung problem that you have been told about

4. Do you currently have any of the following symptoms of pulmonary or lung illness?

a. Shortness of breath

b. Shortness of breath when walking fast on level ground or walking up a slight hill or incline

d. Have to stop for breath when walking at your own pace on level ground ...............

e. Shortness of breath that interfered with your job
f. Shortness of breath when washing or dressing yourself
g. Coughing that produces phlegm
h. Coughing that wakes you early in the morning
i. Coughing that occurs mostly when you are lying down

j. Coughing up blood in the last month

k. Wheezing

|. Wheezing that interferes with your job
m. Chest pain when you breathe deeply

n. Any other symptoms that you think may be related to lung problems

5. Have you ever had any of the following cardiovascular or heart problems?

a. Heart attack

b. Stroke .......

c. Angina .......

d. Heart failure

NOD
NoD
NOD
NOD
No|:|
No [
No L]
No ]

NOD

D NOD

NOD
No [
No,_—_l
No|:|
NOD
No L]
No ]
No ]
No L]
NOD
NOD
NOD

NOD
No[]
NOD
NOD










c. Silica (e.g. sandblastlng)YesD NOD
dIronYesD No|___|
e. Tungsten/cobalt (grinding or welding this material) .....................ocoiiiiiiiin, Yes D No [:]
N2 AL 0 el Lk b oot sssnmmmamsnmmrssmsmmmmnis i usmmibnare SIS AN st hcanmesamen sramsmxmesiprhn s S s et YesD NoD
g. Dustyenvironments......................................................................................YesD NOD
Ol T U B SO NSO SOt R SUTCOUURI . 11 9. ¥ S W S’ . & YesD NoD
i.Anyotherhazardousexposures.......................................................................YesD No L]
L IR .« o L i s nasemsuns s e i e e s s el YesD No[l

If “yes”, describe the exposure(s):

4. List any second jobs or side businesses you have:

5. List your previous occupations:

6. List your current and previous hobbies:

7. Were you ever in the military ServiCe? ... .. ...t e e e Yes D No |:|
If “yes”, were you exposed to biological or chemical agents (training or combat)? ................... Yes D No D
8. Have you ever worked on a HAZMAT team? .. ... e e Yes D No D

9. Other than medications for breathing and lung problems, heart trouble, blood pressure, and seizures
mentioned earlier in this questionnaire, are you taking any other medications for any reason (including over-

the-counter MEedICAtIONS) ....... ...ttt i e e e e e e e e e e e e Yes No
If “yes”, name the medications:

Part B. Section 2. Supplemental information for the health care professional filled out by the employer.
10. Will the employee use any of the following items with your respirator?

8 HEPA FIRE ... oo oottt e et ves[] nol
b. Canisters (i.e. gasmasks)YesD NOD
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Estimated maximum exposure level per shift:

Duration of exposure per shift:

Name of the second toxic substance:

Estimated maximum exposure level per shift:

Duration of exposure per shift:

Name of third toxic substance: ‘

Estimated maximum exposure level per shift:

Duration of exposure per shift:

Name of any other toxic substance that they will be exposed to while wearing their respirator:

19. Describe any special responsibilities they will have while using their respirator that may affect the safety
and wellbeing of others (i.e. rescue, security):
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of QOil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: ContainmentPlan
Please save attachment and use the file name above.

Containment Plan §1-35(b)(13); 245.210(a)(13), 245.820, 245.825, 245.830.

Describe the containment practices and equipment to be used and the area of the well site where
containment syetms will be employed. If any part of the well or well site is in an area identified by the
U.S. Geological Service as having a 2% or greater probability of exceedance in 50 years of peak ground
acceleration of 0.4 standard gravity or more, identify measures you will take to protect the
components in this plan against earthquakes of M4.5 or more. NOTE: review 245.820; also locate the
containment systems on the overhead sketch required under section (g) of the WellSiteSetbackPlan.




125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\4' WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Containment Plan

The operator plans to have a minimum amount of “fracturing fluid” within the
common containment area. The fracturing fluid will be mixed on-the-fly just
ahead of the well head. The constituent chemicals used in the makeup of the
“fracturing fluid” will be stored in above ground tanks which meet the
requirements set out in 245.825, 245.910 and Section 1-75(c)(4) of the Act. Tanks
containing these chemicals will be stored within a diked containment capable of
holding 150% of the total volume of the single largest container or tank within a
common containment area. No stationary fueling tanks will be used.

During flow back operations the tanks located within the area of the wellsite will
also be surrounded by a dike capable of holding 150% of the total volume of the
single largest container or tank within a common containment area.

The wellsite lies outside of the area identified by the U.S. Geological Survey as
having a 2% or greater probability of exceedance in 50 years of ground
acceleration of 0.4 standard gravity or more.



ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Oil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 Ill. Admin. Code 240 and 245, respectively

Attachment: CasingandCementingPlan

Please save attachment and use the file name above.

Casing and Cementing Plan §1-35(b)(14); 245.210(a)(14), 245.530, 245.560, 245.570.

NOTE: review 245.530, 245.560 and 245.570, surface casing requirements, intermediate casing

requirements, and production casing requirements.

Describe the casing and cementing practices to be employed, including, at minimum,

(a) The casing and cementing practices used

(b) The size of each string of pipe

(c) The starting point

(d) The depth to which each string is to be set, and

(e) The extent to which each string is cemented

(f) If any part of the well or well site is in an area identified by the U.S. Geological Service as having
a 2% or greater probability of exceedance in 50 years of peak ground acceleration of 0.4
standard gravity or more, identify measures you will take to protect the components in this plan
against earthquakes of M4.5 or more.



125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\4' WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Casing & Cementing Plan

Surface Casing:

A 17 2" hole will be drilled to +/-800" or such depth to be 100" below the base of
the deepest fresh water. The hole will be conditioned prior to running casing. 13
3/8", 54.5#/ft. J-55 grade steel casing will be set to bottom using approved
centralizers at the bottom of the string and through the fresh water zone(s) and
every 4" joint to the last joint. The hole will then be circulated and a pre-flush
pumped ahead of the cement slurry consisting of 775 sacks of Class A Cement,
500# of Calcium Chloride, 3 sacks of Flake. Cement will be circulated to surface
with an estimated 65% excess. No operations will be conducted for a minimum
of 8 hrs. to allow for the cement to cure. A mechanical integrity test will be run in
accordance with 245.540(b) prior to drilling ahead. Cementing activities will
conform to Section 245.520 including a compressive strength test.

7" Frac String/Intermediate Casing/Production Casing:

A 9 7/8" hole will be drilled from the base of surface casing to a point where the
wellbore is at or near 90°. This is estimated to be 5,800° MD / 5,280" TVD. At that
point the well will be conditioned in preparation for running casing. 7°, 26#/ft. P-
110 grade casing will be run to TD using approved centralizers from the base of
the verticle portion of the hole (KOP) to base of surface casing on every 4" joint.
This casing will be cemented to the surface and thus, fulfills the requirement of
intermediate casing and will serve as both the frac and production string casing.
During different phases of the drilling, completion and production process, this
casing will be used as intermediate casing, frac string and production casing. The
hole will again be conditioned and a pre-flush spacer pumped ahead of the
cement slurry. Due to the depth there will be two different slurry’s pumped. The
lead will be 65-35-10 Blend — 11.4 to 11.6 ppg with a yield of 2.5 ft> / sack. The
tail slurry will be ESC 10-10 L.F.L Blend — 14.6 to 14.8 ppg “Schwartz Class A
Equivalent” with a yield of 1.6 ft.? / sack. The tail slurry will be raised to a depth of
2,900 or 600" above the shallowest hydrocarbon producing zone. The cement
will be brought to surface. After allowing the cement to set a temperature survey
will be conducted to verify cement placement. Following this the casing will be



tested as a production string in accordance with 245.540(c). Cementing activities
will conform to Section 245.520 including a compressive strength test.

4 2" Liner (also to be used as production casing): A 6 1/8" hole will be drilled
from the 7” casing shoe to RTD (10,580" MD). At RTD the hole will be conditioned
in preparation for running casing. 4 2", 11.6 #/ft N-80 grade casing will be run to
TD with rigid solid turbulizing centralizers spaced along the lateral portion on the
hole. The casing will be secured into the cemented 7" intermediate casing with a
liner hanger assembly positioned approximately 150" above the 7" shoe
(5,550'MD). The hole will once again be circulated and conditioned and followed
by a flush and cement slurry consisting of 550 sacks of Class H 3% KCL L.F.L with
Gilsonite and 2.5 sacks of Flake. Prior to HVHHF operations the liner will be tested
tested as a production string in accordance with 245.540(c). Cementing activities
will conform to Section 245.520 including a compressive strength test.
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Office of Oil and Gas Resource Management
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One Natural Resources Way Springfield, |llinois 62702-1271 HATURAL

“HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 Ill. Admin. Code 240 and 245, respectively.

Attachment: TrafficManagementPlan

Please save attachment and use the file name above.

Traffic Management Plan §1-35(b)(15), 245.210(a)(15).

(a) Identify anticipated roads, streets, and highways that will be used during construction, drilling
operations, HVHF operations, production, and operations of the site

(b) Attach a scaled map of the routes listed above, including but not limited to any access roads, for
at least a 10 mile radius, identifying all highway jurisdictions impacted, as well as any structures
or property lines relevant to demonstrating compliance with Section 245.410 and 765 ILCS 530;

(c) state the anticipated start and end dates for construction of the well site, the drilling operations,
the HVHF operations, and any other high traffic operations;

(d) identify the management measures used to minimize, mitigate, or compensate for stress to local
roads and/or impact on regular traffic flow;

(e) provide the contact information for a person responsible for the traffic management plan;

(f) provide contact information for a representative of each impacted highway authority;

(g) did you submit copies of the traffic management plan to the impacted highway authorities?

[ Jves[v]no

NOTE: A copy of the traffic management plan will be sent to White County and any impacled highway authorities identified in the plan within 15
calendar days of submitting the permit application pursuant to Section 245.210(a)(15) of the Adm. Code and Section 1-35(b)(15) of the act.



‘(t Well ID: Woodrow #1H-310408-193

SHAWNEE PROFFESIONAL SERVICES Authorized By:
Title: Traffic Management Plan (TMP) Woolsey Operating Company
Issue Date: Page Number: 1 of 6

Traffic Management Plan:

Well Site: Woodrow 1H-310408-193
Site Manager: Ryan Kelley
Health and Safety Representative: Ryan Kelley
Company preparing TMP: Shawnee Professional Services
Date of Plan: 10-31-2016
Date of Plan Review: 5-1-2017
INTRODUCTION

This Traffic Management Plan has been prepared for Woolsey Operating Company to describe how they
will safely and effectively control, maintain and minimize impacts during the drilling and construction of the
Woodrow 1H-310408-193 the area of the well site and also along vehicular routes utilized for material and
equipment delivery, employee commutes, and hauling of brine waters from the well site. This plan has also been
developed to satisfy requirements of the Hydraulic Fracturing Regulatory Act (Section 1-35(b)(15)). A copy of this
plan will be kept on site for periodic review and training of site personnel with route maps given to all drivers to
minimize adverse impact on roadways and to local users in the vicinity of the site and haul routes.

TRAFFIC MITIGATION MEASURES

Motorist Information and Construction Area Signs

Informing the road users is one way to help reduce the impacts from construction. Drivers would be informed
about the construction and any major delays and/or detours, allowing them to modify their travel choices. Static
signs can be used to inform users coming from each direction that there may be increased traffic due to drilling
operations, HYHHF operations, or other high traffic operations to the north and south of County Road 1675N
along U.S. Route 45.

Construction Staging

To mitigate any traffic impacts attributable to the construction workforce during the project, construction start
times could be staggered during peak times such that the entire workforce required for each day could
arrive/leave at different times.

Carpooling

While not expected, if needed, carpooling could be used during peak construction periods to reduce the total
number of trips entering/leaving the site, and in turn, reduce any traffic congestion. The site manager can
coordinate with the workforce to determine the best location and time to coordinate carpooling if needed. Another
possible option would be to organize a shuttle that could take the workers from a centralized point.

Public Information and the Media

Updates to the local communities through the local newspaper could provide information to the current local users
who could be impacted by construction of the Proposed Project. Newspaper bulletins could also provide
information on the upcoming work and areas of impact to local users. Stakeholders such as lllinois Department of
Transportation, White County Highway Department, and the Village of Enfield will be informed with outreach
letters prior to construction. The letter will provide a description of the project and the time frame as well as outline
any short-term restrictions that may impact the stakeholders. The letters will also provide contact information for
any stakeholders who may have questions.

Off-Peak Hour Activities

To minimize adding trips during the daily workforce commute, deliveries would attempt to be scheduled during the
off-peak hours as feasible.

1|Page



POTENTIAL ADVERSE EFFECTS TO THE PUBLIC

Noise

County Road 1725 N, County Road 125 E, and County Road 1675 N will be travelled for access from the well site
to U.S. Route 45. There are no residences along these roads so there will be minimal noise impact to local
residents. The site manager shall ensure that all vehicles are fitted with well-maintained engine mufflers. Engine
breaking is also prohibited for all haul trucks to and from the site.

Bicycles and Pedestrians
Bicycles and pedestrians are rare in the vicinity of the Proposed Project but could occasionally be present. The
existing routes can accommodate bicycles or pedestrians during construction similarly as the current condition.

Delivery and Service Vehicles

US Route 45 is classified as a minor arterial roadway. It serves commercial trucking and delivery and service
vehicles (approximately 525 trucks per day) with a full traffic count of 2000 vehicles per day. Most traffic is from
the local area using it as the main connector to the 1-64 corridor and the City of Fairfield. The Proposed Project
may cause increased traffic volumes on US route 45, but delays are not expected. If delays were to occur, they
would be expected to have a minor effect on delivery and service vehicles and local commuters.

Emergency Services

Emergency vehicles dispatched through 911 services for ambulance, sheriff, State Highway Patrol, and the local
Fire Departments use the routes within the Project vicinity. The Village of Enfield Fire Department provides fire
protection and White County Ambulance Department provides emergency medical services in the vicinity of the
well site. Emergency services will not be interrupted by the proposed project. Both entities can be kept informed
of construction progress at the site.

Roadway Conditions

During times of high truck traffic to and from the site, roadway condition can deteriorate quickly and cause unsafe
conditions for users. Roadway conditions along County Road 1725 N, County Road 125 E, and County Road
1675 N will be monitored periodically by visual inspection of the site manager. Periodic videoing of the road
surfaces will also be performed by an outside party to document roadway conditions throughout the project. Any
roadway deficiencies caused by traffic related to the drilling operations or HYHHF operations will be addressed by
the site operator (or its contractor) and/or the local jurisdiction.

School Transportation

Local elementary and high schools utilize the roadways for bus transportation to and from their facilities. Drivers
shall be extra cognizant and aware of the need to take extreme caution during the hours of 7:00 to 8:00 AM and
2:00 to 4:30 PM when the presence of bus transportation is most possible. There shall be no overtaking of school
busses unless flagged to do so by the driver of the bus.

RESPONSIBILITY

Site Manager Responsibilities

- Educating all transport operators the requirements of this transportation management plan.

- Enforcing the requirements of this transportation management plan.

- Investigating any community complaints.

- Recording and investigating any transport related accidents, incidents, or near misses.

- After proper investigation, inform transport operators of legitimate community complaints, and modified
procedures to be followed to prevent repeat complaints.

- Make changes to procedures, transportation management plan, and/or signage to precent repeat transport
related accidents, accidents, or near misses.

- Following inspection of road and safety signage, undertake maintenance as necessary.

Transport Operators (Driver) Responsibilities

- Understanding and following the transportation management plan.
- Reporting any accidents, incidents or near misses to the Site Manager.

2|Page



ADDITIONAL TRANSPORTATION ITEMS

Roadway information for Primary Route to/from Well Site
The following information is intended to ensure that the transportation of materials to/from the well site is
undertaken in a manner that is not excessively harmful to local and state roadways:
= County Road 1725 N (Woodrow #1H-310408-193 to County Road 125 E)
- Gravel road, locallagriculture traffic only. Weight restrictions: None Posted
= County Road 125 E (County Road 1725 N to County Road 1675 N)
- Gravel road, local/agriculture traffic only. Weight restrictions: None Posted
= County Road 1675 N (County Road 125 E to U.S. Route 45)
- Gravel road, locallagriculture traffic only. Weight restrictions: None Posted
= U.S. Route 45 (County Road 1675 N to IL Route 1)
- Paved road, local and non-local traffic. Weight restrictions: Single Axle: 20,000 lbs; Tandem
Axle: 34,000 lbs.
= |llinois Route 1 (U.S. Route 45 to Tru Flow Facility)
Bituminous (High Type), local and non-local traffic. Weight restrictions: Single Axle: 20,000 lbs; Tandem
Axle: 34,000 lbs

Pick up/drop off points for materials and speed restrictions (e.g. vehicles, trucks, efc):
The following safety features are recommended to ensure that the collection and disposal of materials
to/from the well site is undertaken in a safe manner:
=  Truck entry and exit signage to the well site should be located at:

- Entry location to County Road 1675 N on U.S. Route 45.
= Designated loading and unloading areas are located at:

- Well Site (Woodrow #1H-310408-193)

- Tru Flo #1 Class Il Injection Well (987 lllinois Highway 1, Carmi, IL)
= Speed restriction signage is clearly displayed at the following locations:

- Upon entering the city limits of Enfield

- Within Enfield just south of Logan Street

- School Zone restriction from E Hosick Street to E Main Street

- Within Enfield: Designated Pedestrian Crossing at E North Street

- Four-Way stop intersection within Enfield city limits

- Four-Way stop intersection with lllinois Route 14

- Upon entering the city limits of Norris City

- Norris City south of Orchard Street

- Four-Way stop intersection within Norris City limits.

Bridge information for Primary Route to/from Well Site.
The following information is intended to ensure that the transportation of materials to/from the well site is
undertaken in a manner that is not excessively harmful to local and state bridge structures:
= Bridge #097-3242:
- Located 1.5 miles north of Enfield on County Road 125 N; prestress concrete structure;
maximum roadway width 24.0 feet; crosses drainage ditch; weight limit:
= Bridge #097-0024: .
- Located in the town of Enfield on U.S. Route 45; steel structure; maximum roadway width
32.0 feet; crosses L & N Railroad; weight limit: Single Axle: 20,000 Ibs; Tandem Axle: 34,000
Ibs
= Bridge #097-2012:
- Located 1.5 miles south of Enfield on U.S. Route 45; concrete structure; maximum roadway
width 32.0 feet; crosses Seven Mile Creek; weight limit: Single Axle: 20,000 Ibs; Tandem Axle:
34,000 lbs
= Bridge #097-2007:
- Located in the town of Sacramento on U.S. Route 45; concrete structure; approx. roadway
width 24.0 feet; crosses stream; weight limit; Single Axle: 20,000 Ibs; Tandem Axle: 34,000
lbs
=  Bridge #097-0012:
- Located 3 miles south of Brownsville on lllinois Route 1; concrete structure; maximum
roadway width 33.0 feet; crosses Lick Creek; weight limit: Single Axle: 20,000 Ibs; Tandem
Axle: 34,000 lbs
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Special Events Along the Haul Routes (e.g. Fairs, Church Gatherings, Sporting Events efc)

Traffic control requirements for special events may vary. Specific control measures will need to be determined
through a risk assessment process taking into consideration learning’s from previous special events.

The following broad safety arrangements and features are in place to minimize the risks associated with
special events in conjunction with previously documented control measures:
= Appropriate numbers of traffic controllers will be in place for all special events to restrict/direct traffic along

the haul routes;
= Additional sighage.

= Additional public notice through local newspaper or other means.

Affected Road Jurisdictions

Name Address Phone Point of Contact

IDOT Region 4 400 W. Wabash (217) 342-3951 Jeffrey M. South

District 7 Effingham, IL 62401

IDOT Region 5 2801 W. Murphysboro Rd. | (618) 549-2171 n/a

District 9 Carbondale, IL 62901

Hamilton Co. Highway Dept. 100 S. Jackson St. Rm 2 (618) 643-2714 Kevin Phillips
McLeansboro, IL 62859

Beaver Township (Hamilton) 618-383-1387 Vuel York

Crook Township (Hamilton)

618-516-2096

Gene Wheeler

Crouch Township (Hamilton)

618-927-7709

James Coy

Mayberry Township (Hamilton)

618-926-4559

Leeroy Sarris

White Co. Highway Dept.

1103 E. Main St.
Carmi, IL 62821

(618) 382-4811

Brian Ray

Mill Shoals Township (White)

618-384-9690

Dennis Woodrow

Enfield Township (White)

618-262-1263

Joe Allen

Indian Creek Township (White)

618-384-7610

Jimmy Hoskins

Wayne Co. Highway Dept.

1309 E. Main St.
Fairfield, IL 62837

(618) 847-7343

Dennis Seidel

Barnhill Township

618-842-3123

Ray Smuthers

Big Mound Township

618-847-5404

John Jones

4jPage
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125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX(316) 267-4383

\4’ WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Traffic Management Plan (c)

The following is anticipated start and end dates:

ACTIVITY START DATES END DATES

Well Site July 1, 2017 to Sept. 30, Aug. 1, 2017 to Oct. 31, 2017

Construction 2017

Drilling Operations Aug. 1, 2017 to Nov. 30, Oct. 1, 2017 to Dec. 31, 2017
2017

HVHHF Operations Oct. 1,2017 to Dec. 1, 2017 | Oct. 15, 2017 to Dec. 31, 2017




ILLINOIS DEPARTMENT OF NATURAL RESOURCES | &=

/ Office of Oil and Gas Resource Management .
£ One Natural Resources Way Springfield, Illinois 62702-1271 ]

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: OwnerPermitteelnformation
Please save attachment and use the file name above.

Owner/Permittee Information §1-35(b)(16); 245.210(a)(16).
Provide the names and addresses of all owners of any real property within 1,500 feet of the proposed

well site as disclosed by records in the office of the recorder of the county or counties.
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(316)-267-4379 FAX (316) 267-4383

\!' WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Owner Permittee Information

ATTACHMENT: OWNER PERMITTEE INFORMATION
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Kent Woodrow

Raymond A. York

Inez Taylor
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Horn Joint Primary Trust



ILLINOIS

lllinois Department of Natural Resources
Office of Oil and Gas Resource Management

One Natural Resources Way Springfield, lllinois 62702-1271

DEPARTMENT OF

www.dnr.illinois.gov (217) 558 - 2028 RESOURCES

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
GENERAL PUBLIC NOTICE HVHHF-27

PERMITTEE: Woolsey Operating Company, LLC ADDRESS: 125N Market St., Suite 1000, Wichita, KS 67202
WELL NAME: Woodrow #1 H-310408-193 HVHHF REGISTRATION #: 000003
LOCATION: 02795 0643W NEc SW NE HVHHF REVIEW #: 000001
COUNTY: White SECTION: 31 TOWNSHIP: _ 04s RANGE: 08E
COMPANY: Woolsey Operating Company, LLC

DRILLING CONTRACTOR: Les Wilson, Inc.

DATE PERMIT APPLICATION WAS RECEIVED BY IDNR: May 22, 2017

PUBLIC COMMENT PERIOD BEGINS: 05/29/2017 PUBLIC COMMENT PERIOD ENDS: 06/27/2017

All Comments, Objections, and recommendations about any portion of the above named applicant’s request for a HVHHF
permit must be received by the Illinois Department of Natural Resources by the end of the above listed comment period.

SPECIFIC LOCATION PER SURVEY (legal description, GPS latitude and longitude, and ground elevation):

Well Location: 0279S 0643W NEc SW NE Section 31, T4S, R8E, White County, IL
LAT:38.134368 LONG: -88.360383 Ground Elevation: 445.5 ft
Unit Area: SW/4 NE/4; NW/4 SE/4 and SW/4 SE/4, Section 30, T4S, R8E and NW/4 NW/4 of Section 31, T4S, R8E, White County, IL
Well Site: East 550’ of the NE SW NE and the North 190’ of the East 550’ of the SE SW NE, all in Section 31, T4S, R8E, White County, IL

Note: Any person having an interest that is or may be adversely affected, any government agency that is or may be
affected, or the county board of a county to be affected under a proposed permit, may file written objections to a permit
application and may request a public hearing pursuant to The Hydraulic Fracturing Regulatory Act 62 Ill.Adm.Code 245.270

CERTIFICATION

"I certify, under penalty of perjury as provided by law and under penalty of refusal, suspension, or
revocation of a high volume horizontal hydraulic fracturing permit, that this application and all
attachments are true, accurate, and complete to the best of my knowledge." The Hydraulic Fracturing
Regulatory Act 62 Ill. Adm.Code 245.210(f).

Signature
Woolsey Operating Company, LLC / Manager

Company Name and Job Title

If necessary, a public hearing is scheduled for the 95 day of July ,2017 gt 11:00 AM
Hearing Location Hearing Officer Assigned
Enfield United Methodist Church Daniel P. Schuering - Administrative Law Judge

Sy 1 CMS Bureau of Administrative Hearings
Family Life Cent

amiy |fe enter . d h 704 Stratton Building
Corner of West Main and South Jannette Street 401 South Spring Street

Enfield, IL 62835 Springfield, IL 62706

Information filed by the applicant in its application for a high volume horizontal hydraulic fracturing permit is available
from the Department through its website. The Hydraulic Fracturing Regulatory Act 62 Ill.Adm.Code 245.250(a)(5)(E).

IDNR can be reached at (217) 558 - 2028, http://www.dnr.illinois.gov, e-mailed at DNR.HFPublicComments@illinois.gov or at
Office of Oil and Gas Resource Management, One Natural Resources Way, Springfield, lllinois 62702-1271. Please note that
all public comments must be submitted in writing. No public comments will be accepted by phone.

HVHHF-27 DNR OOGRM (Rev. 5/2017) Page 10of 1
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ILLINOIS

lllinois Department of Natural Resources
Office of Oil and Gas Resource Management

One Natural Resources Way Springfield, lllinois 62702-1271

DEPARTMENT OF

www.dnr.illinois.gov (217) 558 - 2028 RESOURCES

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
SPECIFIC PUBLIC NOTICE HVHHF-28

PERMITTEE: Woolsey Operating Company, LLC ADDRESS: 125N Market St., Suite 1000, Wichita, KS 67202
WELL NAME: Woodrow #1 H-310408-193 HVHHF REGISTRATION #: 000003
LOCATION: 02795 0643W NEc SW NE HVHHE REVIEW #: 000001
COUNTY: White SECTION: 31 TOWNSHIP: 04s RANGE: 08E
COM pANY: Woolsey Operating Company, LLC

DRILLING CONTRACTOR: Les Wilson, Inc.

DATE PERMIT APPLICATION WAS RECEIVED BY IDNR: May 22, 2017

PUBLIC COMMENT PERIOD BEGINS: 05/29/2017 PUBLIC COMMENT PERIOD ENDS: 06/27/2017

All Comments, Objections, and recommendations about any portion of the above named applicant’s request for a HVYHHF
permit must be received by the lllinois Department of Natural Resources by the end of the above listed comment period.

SPECIFIC LOCATION PER SURVEY (legal description, GPS latitude and longitude, and ground elevation):

Well Location: 0279S 0643W NEc SW NE Section 31, T4S, R8E, White County, IL
LAT:38.134368 LONG: -88.360383 Ground Elevation: 445.5 ft
Unit Area: SW/4 NE/4; NW/4 SE/4 and SW/4 SE/4, Section 30, T4S, R8E and NW/4 NW/4 of Section 31, T4S, R8E, White County, IL
Well Site: East 550’ of the NE SW NE and the North 190’ of the East 550’ of the SE SW NE, all in Section 31, T4S, R8E, White County, IL

Note: Any person having an interest that is or may be adversely affected, any government agency that is or may be
affected, or the county board of a county to be affected under a proposed permit, may file written objections to a permit
application and may request a public hearing pursuant to The Hydraulic Fracturing Regulatory Act 62 Ill.Adm.Code 245.270

CERTIFICATION

"I certify, under penalty of perjury as provided by law and under penalty of refusal, suspension, or
revocation of a high volume horizontal hydraulic fracturing permit, that this application and all
attachments are true, accurate, and complete to the best of my knowledge." The Hydraulic Fracturing
Regulatory Act 62 Ill. Adm.Code 245.210(f).

Signature

Woolsey Operating Company, LLC / Manager

Company Name and Job Title

If necessary, a public hearing is scheduled for the 05 day of July ,20_17 at 11:00 AM
Hearing Location Hearing Officer Assigned
Enfield United Methodist Church Daniel P. Schuering - Administrative Law Judge

PR CMS Bureau of Administrative Hearings
Family Life Center . 704 Stratton Building
Corner of West Main and South Jannette Street 401 South Spring Street

Enfield, IL 62835 Springfield, IL 62706

Information filed by the applicant in its application for a high volume horizontal hydraulic fracturing permit is available
from the Department through its website. The Hydraulic Fracturing Regulatory Act 62 lll.Adm.Code 245.250(a)(5)(E).

IDNR can be reached at (217) 558 - 2028, http://www.dnr.illinois.gov, e-mailed at DNR.HFPublicComments@illinois.gov or at
Office of Oil and Gas Resource Management, One Natural Resources Way, Springfield, lllinois 62702-1271. Please note that
all public comments must be submitted in writing. No public comments will be accepted by phone.

HVHHF-28 DNR OOGRM (Rev. 5/2017) Page 1of1
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES "’

/ Office of Oil and Gas Resource Management .
£ One Natural Resources Way Springfield, Illinois 62702-1271 ]

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: PluggingandRestorationPlan

Please save attachment and use the file name above.

Plugging and Restoration Plan §1-35(b)(18),(20); 245.210(a)(18), 245.815, 245.1010, 245.1020, 245.1030.
Attach your plan for

(a) (before beginning HYHHF operations) plugging all previously abandoned unplugged or
insufficiently plugged well bores within 750 feet of any part of the horizontal well bore that
penetrated within 400 vertical feet of the geologic formation that will be stimulated.

(b) restoring lands used, and

(c) plugging the well itself.



125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\4' WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Plugging & Restoration Plan

(a) There are no wells that meet this requirement
(b) Within six (6) months of abandonment the operator will remove off all

(c)

equipment and materials involved in site preparation, drilling, and high
volume horizontal hydraulic fracturing operations, including tank
batteries, rock and concrete pads, oil field debris, injection and flow lines at
or above the surface, electric power lines and poles extending on or above
the surface, tanks, fluids, pipes at or above the surface, secondary
containment measures, rock or concrete bases, drilling equipment and
supplies, and any and all other equipment, facilities, or materials used
during any stage of site preparation work, drilling, or high volume
horizontal hydraulic fracturing operations at the well site and the surface
restored back to as close to pre-drilling condition as reasonably possible or
to the satisfaction of the surface owner. This will include putting the stored
topsoil back to its original location and repairing any terraces and drain
tile. The restoration process will comply with Sections 245.1020 and
245.1030 of the Hydraulic Fracturing Regulatory Act.

The well itself will be plugged in accordance with 62 Ill. Admin Code
240.1140 & 240.1150 as directed by the State Inspector.



ILLINOIS DEPARTMENT OF NATURAL RESOURCES | | ‘g

Office of Qil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 Ill. Admin. Code 240 and 245, respectively.

Attachment: Proofofinsurance
Please save attachment and use the file name above.

Proof of Insurance §1-35(b)(19); 245.210(a)(19), 245.210(d), 245.210(e).

Attach proof of insurance for yourself and any contractor performing HVHHF operations at the well to
cover injuries, damages, or loss related to pollution in the amount of at least $5,000,000 per occurrence.
Is any part of the well or well site in an area identified by the U.S. Geological Service as having a 2% or
greater probability of exceedance in 50 years of peak ground acceleration of 0.4 standard gravity or
more? If any part of the well or well site is in an area identified by the U.S. Geological Service as having
a 2% or greater probability of exceedance in 50 years of peak ground acceleration of 0.4 standard
gravity or more, the insurance policy must have an earthquake damage clause or rider. See 245.210(d).
If any part of the well or well site is in an area identified as a floodplain under 17 Ill. Adm. Code 3700 or
3706, the insurance policy must have a clause or rider providing coverage against loss or claims resulting
from impacts from any aspect of the permitted operations following floods. See 245.210(e).
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THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER, THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES

BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certiflcate holder is an ADDITIONAL INSURED, the policy(ies)must be endorsed. If SUBROGATION IS WAIVED, subject to
the terms and conditions of the policy, certain policles may raqulre an endorsement, A statement on this certlficate does not conferrights to the

certificate holder in lieu of such endorsement(s).

PRODUCER CONTAGT
Willis of “exas, Inc. PHONE g FAX B
¢/o 26 Century Blva. Je!ﬂ.Ms77 945: 378 (a/c,no). 888-467-2378
P.0O. Box 305191
: | hohRFss: certificates@willis.com
AN Lln, TR AWAN-HELN INSURER(S)AFFORDING COVERAGE NAICH#
o INSURERA: Undexwriters at Lloyd’s London (IL) _7
INSURED : | N
Baulo Energy Hervices;, &P INSURERB: ACE American Insuxrance Company
801 Cherry Street INSURER C: o
Suite 2100 e A
Ft. Worth, TX 76102 INSURERD: ep—
INSURERE: =
| INSURERF:
COVERAGES CERTIFICATE NUMBER: 24834170 REVISION NUMBER:8ee Remarks

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN. THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES, LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

IR TYPE OF INSURANCE i S48 poLicy NumBER l A B 7 LIMITS
A | X | COMMERCIAL GENERAL LIABILITY 11563J16 B/1/2016 |8/1/2017 |EACHOQCCURRENCE js 1,000,000
] CLAIMS-MADE,ZI OCCUR PAMRES AN Gnce) IS 1,000,000 |
- MED EXP (Any one parson) S 5,000
] PERSONAL &ADVINJURY |8 1,000,000
| GEN'. AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE $ 2,000,000
[x | pouey [ ]58% [ ]ioc | PRODUGTS-COMPIOPAGG [$Tnoluded
OTHER:
B | AUTONMOBILE LIABILITY TSAH0904324A 8/1/2016 [8/1/2017 |[GUBNERSNGELMT 1. 4 000,000
X | anvaute BODILY INJURY(Per person) ]s
| A DINED DED BODILY INJURY(Per accident) [$
| Azonros [ orGwe e e S
A | | UMBRELLALAB X | OCCUR 11570316 8/1/2016 |8/1/2017 |EACHOCCURRENCE Is 5,000,000
X | ExcessLAB | | cLAMS-MADE AGGREGATE ls 5,000,000
veo | x [Rerentions 100,000 - J
B | WORKERS COMPENSATION o WLRC48607172 r/1/2016 8/1/2017 X |graure | |8
akrnr/ zz&m%%x{wél ﬁl;gl;.;(ﬁcuﬂvs o | nia E.L. EACH ACCIDENT s 1,000,000
”Aandglory n N E.L.DISEASE - EAEMPLOYEE Is 1,000,000
scmpnon or OPERATIONS below E.L. DISEASE - POLICY LIMIT Is 1,000,000
DESCRIPTION OF OPERATIONS | LOCATIONS { VEHICLES [ACORD 101, Additonal Remarks 8chedule, may bo attachod If more space is required)

THIS VOIDS AND REPLACES PREVIOUSLY ISSUED CERTIFICATE DATED: 7/27/2016¢ WITH ID: [N

See Attached for Named Insured List:

CERTIFICATE HOLDER ) CANCELLATION

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

Wooleey COperating Company AUTHORIZED REPRESENTATIVE
Attn: Geri Cooper
125 North Market, Suite 1000
Wichita, KS 67202

©1988~-2014 ACORD CORPQORATION. All rights reserved,

ACORD 25 (2014/01) The ACORD name and logo are re rks of ACORD




acencycustoveri: [EEI - 0000

LOCH#:
' O

CORD»

& ADDITIONAL REMARKS SCHEDULE Page 2 of 3
AGENCY NAMED INSURED

Baglc Energy Sexvices, LP

willis of Texas, Inc. 801 Cherry 8treet
POLICY NUMBER Sulte 2100

Ft., Worth, TX 76102
See Firet Page

CARRIER NAIC CODE

See Fixgt Page EFFECTIVEDATE: gee First Page
ADDITIONAL REMARKS

THIS ADDITIONAL REMARKS FORM IS A SCHEDULE TO ACORD FORM,

FORM NUMBER: 25 FORM TITLE: CERTIFICATE OF LIABILITY INSURANCE

Named Insured List:

Bagsic Energy Services, L.P.

Bagic Energy Sexviceg, Inc. (dba BES8 Holding Co.)
Basic Energy Services @GP, LLC
Basic Energy Services LP, LLC
Bagsle¢ ESA, Inc.

Baslc Marine Services, Inc.

First Energy Servicesa Company
Globe Well Service, Inc.

JetStar Enexgy Services, Inc.
JetStar Holdings, Inc.

LiBua 0il Field Service Co.
Olilwell Fracturing Sexvices, Inc.
8CH Disposal, LLC.

Sledge Drilling Corp,

Xterra Fishing & Rental Tools Co.
Permian Plaza, LLC,.

Henneggey Rental Toolg, Inc.
Chaparral Service, Inc.

JS Acquigition, LLC.

Wildhorse Ssrvices, Inc.

Taylor Industries, LLC.

Platinum Pressuxe Services, Inc.
Admiral Well Service, Inc.

The Maverick Companies, LLC,
Maverick Stimulation Company, LLC.
Maverick Coil Tubing Services, LLC.
Maverick Solutions, LLC.

MCM Holdings, LLC,

MSM Leasing, LLC,

Maverick Thru-Tubing Services, LLC.
Ac%d Services, LLS.

Robota Energy Equipment, LLC,

Additional insured on General Liability in favor of certificate holder as required by written
contract per policy clause CGU130T,

Additional Insured in favor of Certificate Holder on Automobile Liability as reguired by written
contract regarding work performed by the named insured(s).

CGL WAIVER OF SUBROGATION ENDORSEMENT (CGU1l2L)

Underwriters agree to walve their rights of subrogation against ang grincipal where waiver is
required by written contract but only in respect of liability for Bodily Injury and/or Property
Damage arising out of operations pexfoxmed by you and only to the extent required under contract.

Waiver of Subrogation in favor of Certificate Holder on Automobile and Workers Compensation as
required by written contract regarding work performed by the named insured(s).

GpaixfralNLiabﬁ

olic o

Security: 100TEEE. . synaicate [

Ssudden & Accldental Pollution coverage is provided as per the following golioy provision:

THE FOLLOWING ENDORSEMENT REPLACES THE TERMS OF ANY OTHER SEEPAGE AND POLLUTION EXCLUSION(S)
CONTAINED IN THIS POLICY (CGU12B & Amendatoxy #3)

This policy does not aggly to any actual or alleged liabilitx for Bodily Injury, Progert¥ Damage,
or Advertising Injury rectly or indirectly caused by or arising out of geepage, pollution, or
contamination however caused whenever or wherever happening:

ghis gxcluaign shall not apply where all of the following conditions are shown by the "Insured" to
ave been met:

a. the sespage, pollution or contamination was caused b¥ an occurrence; and,

b.d the occurrence first commenced on an identified gpec¢ific date during the period of this policy:;
an

¢. the occurrence was first discovered by the insured within 45 days of such £irst commencement;

AGORD 101 (2008/01) © 2008 ACORD CORPORATION. All rights reserved.
The ACORD name and logo are registered marks of ACORD




Acency cusToMER 1D: [ —

LOC#: ——x
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@RD"
ADDITIONAL REMARKS SCHEDULE Page_3 of 3
AGENCY NAMED INSURED
Baglc Energy Services, LP
Willis of Texas, Inc. - 801 Cherry Street
POLICY NUMBER Suite 2100

Ft. Worth, TX 76102
| See First Page
CARRIER NAIC CODE

See First Page EFFEGTIVEDATE: ggg Firast Page
ADDITIONAL REMARKS

THIS ADDlT'ONﬁLiREMARKS FORM IS A SCHEDULE TO ACORD FORM,
FORM NUMBER; 3_5.')” B FORM TITLE: CERTIFICATE OF LIABILITY INSURANCE

and,
d, written notification of the occurrence was first received from the insured by ug within 90 days
of the insured’s first discovexry of the occuxxence; and, .

e. the occurrence did not result from the insured’s intentional wviolation of any statute, rule,
ordinance or regulation.

Even if the aboVve conditions a. to e. are satisfied, this policy does not apply to any actual or
alleged liabilit¥x *

(1) to abate or investigate any threat of seepage onto or pollution or contamination of the
property of a third Tartix

ii? for seepage, pollution or contamination of gropirty which ipg or was, at any time, owned

eaged, rented or occupied by any Insured, or which is or was, at any time, in the care cuaﬁody or
control of any insured (including the soill, minerals, water or any other substance on, in or under
sucg oY?ed, leased, rented, occupiled or controlled property or property in such care, custody or
contro
As used in sub-paragraph (ii), oil and gia 1iasahold properties are not congidered owned, leased,
rented or occupied progerties or properties in the Inaureg's care, custody or contxol.

In consideration of this extenaion of coverage, coverage is always subject to conditions a, to e.
of this endorsement,

(iil) arising out of the handling, processing, treatment, storage, disposal or dumping of any wasate
materials or pubstances, or arising out of such waste materials or gubstances during
transportation.
This sub-paragragh (iii) shall not apply to Bodily Injury or Property Damage generated from the
ingured’s operatlions involving the transportation and handling of galt water or brine water or frac
fluid, cutting(s) or waste products.
Notwithgstanding the above, thig Policy shall not indemnify the Insured for liability in respect of
the disposal and dumping of any waste materials or substances.

Exceass Liabiliéy polio¥ is follow form to scheduled underlying subject to policy terms,
conditions, and exc¢lusions.

ACORD 101 (2008/01) B © 2006 ACORD CORPORATION. Al rights reserved.
The ACORD name and logo are registered marks of ACORD




ACORD.

.
CERTIFICATE OF LIABILITY INSURANCE

WOOLOPE

DATE (MM/DD/YYYY)
8/03/2016

REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED

certificate holder in lieu of such endorsement(s).

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the

PRODUCER CONTATT
IMA, Inc. - Wichita Division FA’,(OZ.NED Ext): 316 267-9221 Irﬁ’év No): 316 266-6254
PO Box 2992 E-MAIL
. ADDRESS:
Wichita, KS 67201 INSURER(S) AFFORDING COVERAGE NAIC #
316 267-9221 wsurer a: Federal Insurance Company
INSURED . wsurer g : Everest National Insurance Co.
Woolsey Operating Company, LLC nsurer ¢ : Vigilant Insurance Company
125 N Market Ste 1000 oTE—
Wichita, KS 67202-1729 S
INSURERE :
INSURER F :
COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

| TYPE OF INSURANCE g i POLICY NUMBER (B OI Eex) | T LMITS
A | X| COMMERCIAL GENERAL LIABILITY [ 08/01/2016 |08/01/2017| EACH OCCURRENCE $1,000,000
w CLAIMS-MADE @ OCCUR BAE'G ig? R hasience) | $1,000,000
- MED EXP (Any one person) $15,000
] "PERSONAL &ADV INJURY | $1,000,000
| GEN'L AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE $2,000,000
|| Pouicy [_I j’é‘é’f I:l Loc | PRODUCTS - COMPIOP AGG | $2,000,000
OTHER: $
A | AUTOMOBILE LIABILITY [ ] 08/01/2016 [08/01/2017 GOMBINED SINGLELIMIT | (4 000,000
X| any autO BODILY INJURY (Per person) |$
i ALL OWNED SGHEDULED BODILY INJURY (Per accident) | $
7 HIRED AUTOS :8 N()%WNED ;;%?Esc?dm D! - $
$
A | |umereLLauas | X |occur [ ] 08/01/2016|08/01/2017| EACH OCCURRENCE $5,000,000
X| EXCESS LIAB CLAIMS-MADE AGGREGATE $5,000,000
DED l xrRETENﬂQN s0 s
B | AND EMPLOVERS: LIABILITY i I 08/01/2016/08/01/2017 X [Efure [ [28"
Sr;glggg&%%%E/PE/;(%IU%%@ECUTNEE _— E.L. EACH ACCIDENT 1$1,000,000 |
(Mandatory in NH) E.L. DISEASE - EA EMPLOYEE| $1,000,000
If yes, describe under
DESCRIPTION OF OPERATIONS below E.L. DISEASE - POLICY LimiT | $1,000,000
C |Pollution [ ] 08/01/2016 |08/01/2017| Each Pollution Incident
$1,000,000
Aggregate $2,000,000
DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be d if more space Is required)

Excess Liability is excess over the General Liability, Pollution Liability, Auto Liability and Employers
Liability coverages, subject to the terms and conditions of the policy.

CERTIFICATE HOLDER

CANCELLATION

lllinois Department of Natural Resources
Office of Oil

and Gas Resource Management

One Natural Resources Way

Springfield, IL 62707

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATIVE

ACORD 25 |2014101| i rf 1 The ACORD name and logo are registered marks of ACORD

© 1988-2014 ACORD CORPORATION. All rights reserved.

LAE



ILLINOIS DEPARTMENT OF NATURAL RESOURCES | &=

Office of Oil and Gas Resource Management .
£ One Natural Resources Way Springfield, Illinois 62702-1271 ]

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: TopsoilPreservationPlan

Please save attachment and use the file name above.

Topsoil Preservation Plan §1-35(b)(20); 245.210(b)(2), 245.410(d).
Please detail the plan to stockpile, stabilize, store, and segregate any topsoil and subsoil stripped from
the site, as well as the proposed timeframe during which the site will be disturbed.



125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\!! WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Topsoil Preservation Plan

ATTACHMENT: Topsoil Preservation Plan

At the time of construction, topsoil will be stripped following vegetation removal, be stored
separately from subsoil or other excavated material to avoid mixing during construction, storage
and restoration. Topsoil will include all suitable growth medium present at site, as indicated by
color or texture or supporting any sprigs of vegetation.

Topsoil will be wind-rowed to shallowest practical depth around the entire perimeter of well
pad to create a berm that infiltrates/redirects/manages storm water while extending the viability
of the topsoil.

Erosion control will be installed if necessary to ensure soil stays within the stockpile footprint.
Stockpiles will be stabilized to avoid erosional losses using re-established native grasses and/or
erosion mats. If topsoil stockpiles will remain longer than a growing season, the pile will be
seeded with a cover crop.

Topsoil, subsoil, and underlying materials will be stored in separate piles.

The site will be disturbed from between 6 months and one year



ILLINOIS DEPARTMENT OF NATURAL RESOURCES "’

Office of Oil and Gas Resource Management .
One Natural Resources Way Springfield, Illinois 62702-1271 ]

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: FugitiveDustControlPlan
Please save attachment and use the file name above.

Fugitive Dust Control Plan §1-35(b)(20); 245.210(b)(3), 245.410(c).

Please detail the plan to control fugitive dust emissions from the site. Be sure to include the name and
contact information for the responsible person(s) to whom fugitive dust emissions may be reported for
immediate control measures to be enacted in case of need.



WOODROW #1H-310408-193
HYDRAULIC FRACTURING WELL

STATE OF ILLINOIS
HYDRAULIC FRACTURING PERMIT APPLICATION

FUGITIVE DUST PREVENTION
AND CONTROL PLAN

Prepared for Submittal to
[llinois Department of Natural Resources

Prepared by
Shawnee Professional Services

PROFESSIONAL SERVICES

On behalf of
Woolsey Operating Company, LLC

\;zWoolsey

COMPANIES

November 8" 2016



\ji,lwoolsey Woodrow #1H-310408-193

AR  COMPANIES Hydraulic Fracturing Well Site

WOODROW #1H-310408-193
Fugitive Dust Control Plan

1.0 Introduction

This Fugitive Dust Prevention and Control Plan (FDPCP) was prepared in accordance with the Hydraulic
Fracturing Regulatory Act (225 ILCS 732/ 1-75) for controlling fugitive dust particles by request of
Woolsey Operating Company (WOC). The purpose of the plan is to reduce short-term impacts to air
quality during the mobilization, construction, and demolition activities needed to support the final design,
construction, and operation of the Woodrow #1H-310408-193 Hydraulic Fracturing Well Site (Woodrow
#1H). The Woodrow #1H Project includes work activities at two locations: the Woodrow #1H Well Site and
the #1 Class 2 well operated by TrueFlo Solutions LLC (TrueFlo) at 987 IL Highway One. An alternate
disposal site is located at the Rankin #1 well operated by Haggard Well Services near Calvin, IL. This
FDPCP is submitted to the lllinois Environmental Protection Agency as Appendix X of the Hydraulic

Fracturing Permit Application.

2.0 Definition

Fugitive dust is not emitted from a definable point source, but is emitted from several sources and
escapes beyond the property boundary, right-of-way, or easement. In the case of the Woodrow #1H
Project, fugitive dust may be emitted from the roadway, material storage piles, and other construction
activities, including drilling operations and transportation activities. Other possible sources of fugitive dust
and the associated dust control methods are summarized in Attachment E.1, Fugitive Dust Control Plan
Matrix. This FDPCP is a tool to help prevent, reduce, control, and manage the production of fugitive dust
in the project area during construction and operation. An environmental representative for Woolsey
Operating Company will implement this FDPCP. This representative will be a member of the Woolsey
Environmental Team listed in Table E.1. The inspection and monitoring requirements within the FDPCP
are expected to fall under the responsibilities of the Woolsey Environmental Compliance Inspector
(WECI), or designated representative, on fugitive dust control relative to specific work activities. The
Woolsey Environmental Team recognizes that periodic review of construction activities and conditions are
important to the success of implementing this plan and remaining in compliance with the Hydraulic
Fracturing Regulatory Act (225 ILCS 732/ 1-75). It is recognized that fugitive dust can be a nuisance that
interferes with the enjoyment of life and property, and can be a safety hazard and harmful to human

health or the environment. Procedures to address these issues are provided below.

Page 2 of 9
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AR  COMPANIES Hydraulic Fracturing Well Site

2.0 Requirements for Dust Control

2.1 SITE INSPECTIONS, ASSESSMENTS, AND RECORDKEEPING: WOC staff will conduct weekly
erosion control inspections (or more often as necessary, depending on rainfall) and dust control issues
will be included as part of those inspections. Any observation of substantial fugitive dust will be noted as
part of the regular inspections and recorded on the Fugitive Dust Control Monitoring Log (Attachment
E.2). This log will also be used by the WECI to document other occurrences of fugitive dust witnessed
outside of the regular inspections and any occurrences of fugitive dust reported by other construction
personnel. In addition, the WECI, or other persons supervising the site, will conduct monthly effectiveness

assessments of the project site, including all erosion and fugitive dust control issues.

2.2 PERSONNEL TRAINING: All project employees (including subcontractors) will be trained on the
contents of this FDPCP, including potential dust sources and fugitive dust control measures, as
summarized in the Fugitive Dust Control Plan Matrix (Attachment E.1). This training will occur at the start
of the project. For any new subcontractors or new WOC employees that are hired, training will occur prior

to starting work on-site.

2.3 GENERAL RESPONSIBILITIES FOR ON-SITE PERSONNEL: All project personnel have
responsibility for fugitive dust control. Any WOC employee or subcontractor who notices fugitive dust will
respond as appropriate based on their training. They will implement a defensive strategy by ceasing the
activities generating the fugitive dust and immediately notify their supervisor who will respond based on
his or her capabilities and who will notify the responsible Site Superintendent. The Site Superintendent
will notify the WECI to complete the Self-Inspection Checklist: Fugitive Dust Control Monitoring Log

(Attachment E.2), as required, to document the fugitive dust occurrence.

2.4 RESPONSIBILITIES OF THE CONSTRUCTION MANAGER: The designated person responsible for
assessing fugitive dust and implementing this FDPCP at the Woodrow #1H well site with WOC. The

alternate is the WECI. Incidents involving fugitive dust emissions shall be reported to the WECI.

2.5 GENERAL REQUIREMENTS: WOC is required to provide dust control measures for all areas
disturbed by construction. The measures listed below will be required, as necessary, to control fugitive
dust. Dust issues located outside of the project limits but identified as originating from the project will be
handled similarly. Dust control will be implemented as appropriate by WOC within the project limits,
regardless of whether active construction is occurring or not. Dust control is required any time dust is
substantially visible in the air. Dust control will be achieved primarily through application of water, and by

covering soils, stockpiled materials, and debris. The source of water may be from storm water, fire
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hydrants, and/or proposed freshwater wells on the site or near the work area (as permits allow), supplied

by a contracted sweeping/cleaning service, or other approved means.

2.6 ON-SITE DUST CONTROL ON UNPAVED ROADS: During mobilization, construction, operation,
maintenance, and demobilization of the project, WOC will suppress dust by applying water. WOC will
apply water to the active construction work area as needed and if applicable to the work site, without
creating unnecessary muddy areas and problems with track-out. WOC will also construct stabilized
construction entrances for ingress and egress points, such as County Road 1675 North, to prevent
tracking of mud and soil onto paved roads. Use of process waters to control fugitive dust is strictly
prohibited.

2.7 DUST CONTROL ON PAVED ROADS: WOC will implement the following requirements on paved
roads:

« Construction entrances and exits will be established for all construction-related traffic in order to prevent
tracking of mud and soil onto paved roads from the use of unstable ingress or egress points.

* Procedures for removing dirt from wheels and truck exteriors will be used, and will include a wheel wash
at the entrance/exit from the site to County Road 1675 North if necessary. Dirt, dust, and debris will be
removed from this area on a regular basis to prevent and minimize the transport of soils or dirt off-site.

* Spills of transported material onto public roads will be cleaned up immediately.

2.8 ON-SITE DUST CONTROL ON DISTURBED AREAS: During construction, operation, and
maintenance of the project, WOC will suppress dust by applying water. WOC will apply water to active
construction work areas, as needed, to control fugitive dust without creating unnecessary muddy areas
and problems with track-out. Stabilization best management practices (BMPs; as listed in Attachment E.1)
to be used for disturbed areas not supporting construction traffic or active work may also include
vegetation, plastic covering, erosion control fabrics and matting, and the early application of a gravel base
on areas to be paved. During grading, excavation, and other construction activities, water sprays will be
used to keep the soil damp to minimize fugitive dust. Any trucks leaving the site locations with soils or
materials that could result in fugitive dust will be covered with a tarpaulin to ensure that there are no
emissions during transit. If materials are at any time stockpiled, they may be dampened by water sprays

as needed or covered by secured tarpaulins to minimize fugitive dust, if necessary.

2.9 DUST CONTROL DURING DEMOLITION AND DEMOBILIZATION ACTIVITIES: Demolition and
demobilization activities for the site locations will be limited to demolition and removal of site infrastructure
improvements. Dust control methods during demolition activities include the same methods described
above including general dust control methods, methods for disturbed areas, and unpaved roads.

Additional BMPs may include the following, if necessary, to meet the general requirements listed above:
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* Use of shop vacuums.

» During demolition, water will be used to dampen the area that is being demolished prior to starting the
demolition. During the demolition process a water spray will be used to minimize the fugitive dust. The
ground will be sprayed with water either by water truck or some type of water spray to minimize fugitive
particulate emissions from haul trucks and demolition equipment.

* During the loading of trucks with demolition debris a water spray will be used to minimize fugitive
particulate matter emissions. The trucks will have tarpaulins installed to cover their loads prior to leaving

the site to ensure that there are no emissions while the trucks are in transit.

2.10 CONTROL OF OTHER AIR EMISSIONS: Other emission-generating activities related to operations
and maintenance may include sandblasting or other abrasives, painting, and coating in contained areas
shrouded either with plastic or fabric, and general operation of diesel equipment. The following BMPs
may be implemented to limit unnecessary generation of air pollutants:

* Appropriate emission-control devices on equipment powered by gasoline or diesel fuel can reduce CO
and NOx emissions in vehicular exhaust. Low-sulfur diesel will be used when possible. « Sandblasting
materials will be stored inside a building.

* Non-slag (inert) sandblasting abrasives will be used when feasible.

» Sandblasting will be conducted on days when the wind will not transport the material off-site or in a
confined area to limit emissions.

» Spent material will be immediately contained and disposed of at an appropriate facility.

* Lids will be kept on all containers of paints and coatings.

» Methods will be implemented for efficient paint application to reduce over spraying, including proper
training for painters.

* When possible, paint types such as waterborne paints, powder coatings, ultraviolet light or electron
beam curable coatings, or higher solids paints will be used.

* When possible, cleaners with low hazardous air pollutant and volatile organic compound content such

as water-based, alkaline, or microbial cleaners may be used.
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Table E.1

WOC Environmental Compliance Team Duties and Responsibilities

Team Member

Environmental Compliance Team Duties and Responsibilities

WOC Environmental
Manager/ IL District
Landman

Ryan Kelley
Phone: |

Coordinates with WECI, Project Director, and Construction/Demolition
Manager

e Has stop-work authority

¢ Oversees job-specific environmental compliance program

¢ Provides environmental compliance training and work plan reviews
e Develops permit matrix with WECI

¢ Ensures permit compliance and fulfillment of project environmental
commitments.

¢ Specialized Training:

WOC Environmental
Manager/ Production
Forman lllinois Basin

Mike Lyke
Phone: |G

Coordinates with WECI, Project Director, and Construction/Demolition
Manager

e Has stop-work authority

e Oversees job-specific environmental compliance program

¢ Provides environmental compliance training and work plan reviews
e Develops permit matrix with WECI

¢ Ensures permit compliance and fulfillment of project environmental
commitments.

¢ Specialized Training:

ATTACHMENT E.1
FUGITVE DUST CONTROL PLAN MATRIX

Potential Source Applicable Dust Schgdulg/Rate of Backup Plan
Control Methods Application
Temporary construction Haul e  Water haul roads e Asneeded e Chemical dust
Road (work site only) e Control haul routes e  Follow the Work suppressants or
. Control haul road Plan surfacing haul
speeds roads
e  Schedule
construction trucks
Tracking e  Tire wash (drive- e  Wash prior to e  Wash road with
through, if needed) leaving site water in
compliance with
TESCP (i.e. only
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Stabilized
construction
entrances
Sweep roads

Place per plan and
adjust and maintain
as necessary
Sweep daily or as
needed

after sediment if
removed)

before excavating
Avoid activity
during high winds
Minimize time
frames between
operations
Minimize areas of
clearing and
grubbing to
manageable sizes

As weather dictates

Stockpiles Cover piles As needed Wet stockpiles
Water stockpiles during active work

Sawing/Grinding Use water assisted As needed Use sweeper tuck
saws and grinders

Haul Trucks Ensure adequate Always Cover loads on
truck bed freeboard scheduled
while on haul construction trucks
roads, including
local public roads

Grading Activities Pre-wet soils As needed Post-wetting

Rain/Wind

Keep cleared areas
covered for major
rain/wind events
During dry weather,
spray exposed soil

Prevent the mud-
to-dust scenario

Use sweeper truck

covering, erosion
control fabrics and
matting, and the
early application of
a gravel base on
areas to be paved

that contain
erodible soils

with water
Exposed Soils Apply BMPs such For all areas not N/A
as: plastic being worked and
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ATTACHMENT E.2
SELF-INSPECTION CHECKLIST: FUGITVE DUST CONTROL MONITORING LOG

Fugitive Dust

Source Control Method Comments

Date/Time Location
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*May be copied as needed
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES | [

Office of Qil and Gas Resource Management .
One Natural Resources Way Springfield, lllinois 62702-1271 &'5“.’:&'{&

" HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment:WaterQualityMonitoringWorkPlan

Please save attachment and use the file name above.

Water Quality Monitoring Work Plan §1-80(a); 245.210(a)(20), 245.600(a). 245.610.
(a) Identify all water sources within the range of testing under §1-80(a)(1) of the Act

See Attachment

(b) Attach the work plan to ensure accurate and complete water quality sampling and testing as
set forth in §1-80(a) and 245.600(a), reviewed and certified by a professional engineer or
professional geologist. The plan must notify the Department at least 7 calendar days before
sample collection and must at minimum provide the following:

i.  thename and contact information of the independent third party, under the
supervision of a professional engineer or professional geologist, designated to
conduct sampling to establish a baseline per §1-80(a)(3);

ii. the name and contact information of the independent third party, under the
supervision of a professional engineer or professional geologist, designated to
conduct sampling to establish compliance with monitoring per §1-80(a)(4);

iii.  the name and contact information of an independent testing laboratory accredited
or certified by the Agency to perform the required laboratory method and to
conduct the analysis required under Section 1-80(a)(5). When no laboratory has
been accredited or certified by the Agency to analyze a particular substance
requested, the laboratory must be accredited or certified by another State agency




vi.

vii.

viii.

or an agency of the federal government, if the standards used for the accreditation
or certification of that laboratory are substantially equivalent to the accreditation
standard under Section 4{o) of the lllinois Environmental Protection Act [415 ILCS 5];
proof of access to (and the right to test within) the area for testing prescribed within
subsections (b) and (c) (Section 1-80(a)(6) of the Act)

copies of any non-disclosure agreements made with landowners, if applicable

any documentation, if applicable, that a landowner of private property declines,
expressly and in writing, to provide access or permission for sampling; if this
documentation is unavailable, provide logs, copies of communications, and any
other evidence of the good faith efforts made to secure such documentation

proof that you provided each landowner referenced in subsections iv, v, and vi,
above with a notice of water sampling rights under the Act pursuant to a form
prescribed by the Department and prior to the landowner’s execution of any
document regarding water sampling

identification of practicable contingency measures, including provision for
alternative drinking water supplies, which could be implemented in the event of
pollution or diminution of a water source.

(c) Identify the professional engineer or professional geologist who has reviewed and certified

this plan: Gerald E. Quindry, P.E., Sigma Plus Enginerring, LLC




Water Quality Monitoring Work Plan

This Water Quality Monitoring Work Plan is submitted to identify the surface water bodies and
underground aquifers that will be monitored as required by the HVHHF regulations, to describe
the monitoring to be conducted, and the assessment process for the evaluation of analytical
results.

(a) Identify all water sources within the range of testing under §1-80(a) of
the Act

Existing water sources within the range of testing include one surface impoundment used for
stock watering, and one water well, reportedly used to supply the stock watering surface
impoundment. Community water systems in the vicinity of the proposed HVHHF well supply
water through interconnections with regional water suppliers, with those supplied from surface
water storage in Rend Lake, some 30 miles west of the oil well location, or water wells along
the Wabash River, more than 10 miles east of the proposed oil well. None of the community
water supply sources are within the range of testing under §1-80(a) of the Act. Three water
supply wells are planned for installation as part of the oil well drilling and hydraulic fracturing
program, and these wells will be within the range of testing required by the Act. A single
residence is located within the range of testing, but the house does not have a private well, and
is served with piped-in water by the local water district.

(b) Attach the work plan to ensure accurate and complete water quality
sampling and testing as set forth in §1-80(a) and 245.600(a), reviewed
and certified by a professional engineer or professional geologist. The
plan must notify the Department at least 7 calendar days before sample
collection and must at a minimum provide the following:

i. The name and contact information of the independent third party,
under the supervision of a professional engineer or professional

geologist, designated to conduct sampling to establish a baseline per
§1-80(a)(3).

Sampling will be conducted by:

Shawnee Professional Services



104 South 4™ St.; P.O. Box 125
Vienna, lllinois 62995-0125
618.658.6065

Professional Engineer supervising:

Billy Abernathy, P.E.

Shawnee Professional Services
104 South 4™ St.; P.O. Box 125
Vienna, lllinois 62995-0125
618.658.6065

ii. The name and contact information of the independent third party,
under the supervision of a professional engineer or professional geologist,
designated to conduct sampling to establish compliance with monitoring per
§1-80(a)(4).

The sampling program extends over a period of years. Initial sampling will be conducted
by the firm named below, but it may be necessary to substitute the firm or supervising
engineer during the program compliance period. Any substitution shall be with a
similarly qualified firm or professional engineer/geologist.

Sampling will be conducted by:

Shawnee Professional Services
104 South 4™ St.; P.O. Box 125
Vienna, lllinois 62995-0125
618.658.6065

Professional Engineer supervising:
Billy Abernathy, P.E.
Shawnee Professional Services
104 South 4™ St.; P.O. Box 125
Vienna, lllinois 62995-0125
618.658.6065

iii. The name and contact information of an independent testing
laboratory accredited by the Agency to perform the required laboratory
method and to conduct the analysis required under §1-80(a)(5).



The analytical program extends over a period of years. Initial analyses will be conducted
by the laboratories named below, but it may be necessary to substitute different
companies during the program compliance period. Any substitution shall be with a
similarly qualified laboratory approved by the lllinois EPA or another State agency, or an
agency of the federal government, if the standards used for the accreditation or
certification of that laboratory are substantially equivalent to the accreditation standard
under Section 4(0) of the lllinois Environmental Protection Act (415 ILCS 5).

No individual laboratory within timely sample delivery range of the HVHHF drilling site is
qualified to conduct all of the required analyses. The primary laboratory designated
below will conduct all those analyses for which they are accredited, and distribute
samples to subcontract laboratories for the remaining analyses. In any case, all
analyses will be conducted by a laboratory properly accredited to perform the analyses

required.

Laboratory Name Status Location

ARDL, Inc. Primary Laboratory Mt. Vernon, lllinois

tbd Subcontract Laboratory

tbd Subcontract Laboratory

tbd Subcontract Laboratory

ECS Lab Sciences Primary Laboratory Mt. Juliet, Tennessee
Alternate

iv. Proof of Access to (and the right to test within) the area for testing

prescribed within subsections (b) and (c) (Section 1-80a of the Act)

Landowner declines to provide permissions for sampling.

V. copies of any non-disclosure agreements made with landowners, if
applicable.
Not Applicable




Vi. any documentation, if applicable, that a landowner of a private
property declines, expressly and in writing, to provide access or permission
for sampling; if this documentation is unavailable, provide logs, copies of
communications, and any other evidence of the good faith efforts made to
secure such documentation.

Vii. Proof that you provided each landowner referenced in subsections iv,
v, and vi, above with a notice of water sampling rights under the Act pursuant
to a form prescribed by the Department and prior to the landowner’s
execution of any document regarding water sampling.

viii. Identification of practicable contingency measures, including provision
for alternative drinking water supplies, which could be implemented in the
event pollution or diminution of a water source.

The area is served by a public water supply agency and water distribution system. There
is no drinking water supply that uses the local surface or groundwater, thus no need to
provide any alternate human drinking water supplies. In the unlikely event that the
surface impoundment stock pond, or the water well supplying that stock pond, were to
be polluted or otherwise diminished, a stock watering tank could be provided, using the
public water system as the supply.

(c) Identfy the professional engineer or professional geologist that has
reviewed and certified this plan:

Gerald E. Quindry, P.E.
Sigma Plus Engineering, LLC
P.O. Box 554

Fairfield, lllinois 62837

Water Quality Monitoring Work Plan



The water sources included under this plan include both underground aquifers (one existing,
and three proposed HVHHF water supply wells) and a surface water body (a stock pond). A
fourth potentially required water supply well may be drilled, and, if completed, will be included
in this monitoring program. No perennial streams are within the applicable range of the testing
program. Analytes for each well and the surface impoundment shall include the following:



Table 1. Groundwater Analyses to be Performed

Bottle Holding
Analyte Method Requirements Preservative Time
Arsenic 6010 500 mL Plastic Nitric 6 Months
Barium 6010 -- -- 6 Months
Cadmium 6010 -- -- 6 Months
Calcium 6010 -- -- 6 Months
Chromium 6010 -- -- 6 Months
Iron 6010 -- -- 6 Months
Lead 6010 -- -- 6 Months
Magnesium 6010 -- -- 6 Months
Manganese 6010 -- -- 6 Months
Selenium 6010 -- -- 6 Months
Silver 6010 -- -- 6 Months
Mercury 7470 -- -- 28 days
BTEX 8260 3x40 mL Hydrochloric 14 days
Dissolved propane RSK-175 3x40 mL Hydrochloric 14 days
Dissolved methane RSK-175 -- -- 14 days
Dissolved ethane RSK-175 -- -- 14 days
Chloride 300.0 500 mL Plastic Unpreserved 28 days
Sulfide 376.x / SM4500 S2-F 250 mL Plastic NaOH & ZnOAc 7 days
Sulfate 300.0 -- -- 28 days
Gross Alpha particles 900.0 500 mL Plastic Nitric na
Gross Beta particles 900.0 -- -- na
Total Dissolved Solids 160.1 / SM2540C 1 L Plastic Unpreserved 7 days
Alkalinity 310.x / SM2320B - - 14 days
Specific conductance 120.1 /SM 2510B -- -- 28 days
pH (at time of
collection) immediate




Table 2. Surface Water Analyses to be Performed

Analyte
Arsenic

Barium
Cadmium
Calcium
Chromium
Iron
Lead
Magnesium
Manganese
Selenium
Silver
Mercury
VOCs (including BTEX)
Dissolved propane
Dissolved methane
Dissolved ethane
Chloride
Sulfide
Nitrate
Nitrite
Sulfate
Gross Alpha particles
Gross Beta particles
Total Dissolved Solids
Total Suspended Solids
Turbidity
Alkalinity
Specific conductance
pH (at time of collection)

Method
6010
6010
6010
6010
6010
6010
6010
6010
6010
6010
6010
7470
8260
RSK-175
RSK-175
RSK-175
300.0
376.x / SM4500 S2-F
300.0
300/ SM 4500 NO3 F
300.0
900.0
900.0
160.1 / SM2540C
160.2 / SM2540D
110.1 /SM 2130B
310.x / SM2320B
120.1 /SM 2510B

Bottle
Requirements

Preservative

500 mL Plastic

500 mL Plastic
250 mL Plastic
500 mL Plastic
500 mL Plastic
500 mL Plastic
500 mL Plastic

1 L Plastic

1 L Plastic

Nitric

Hydrochloric
Hydrochloric

Unpreserved
NaOH & ZnOAc
Unpreserved
Unpreserved
Unpreserved
Nitric
Unpreserved
Unpreserved

Holding
Time
6 Months
6 Months
6 Months
6 Months
6 Months
6 Months
6 Months
6 Months
6 Months
6 Months
6 Months
28 days
14 days
14 days
14 days
14 days
28 days
7 days
48 Hours
48 Hours
28 days
na
na
7 days
7 days
48 Hours
14 days
28 days
immediate

IDNR shall be notified of sampling events with 7 calendar days prior notice. Sampling

procedures will comply with the following field procedures:



Surface Water:

To the extent possible, the sample location shall be located such that the water is
representative of the overall water body being sampled. The location shall be surveyed to
allow repeated sampling from the same location in follow-on sampling events. The location
shall be photographed as an additional means of location in future sampling events.

Groundwater:

Groundwater shall be sampled at a point as close to the source as is feasible. In the case of
water wells with down-hole pumps, the existing pumping system shall be employed, and a
sample collected before any water softening, ion exchange, chemical addition, filtering, or
pressure tank that could alter water quality. If no water sampling port is available that meets
this criterion, a professional engineer shall be consulted to establish an appropriate sampling
point, or a sampling port meeting the criterion may be installed with the owner’s permission.

Wells that are open for subsurface sampling shall be sampled by use of bailers or down-hole
sampling pump and tubing. Any sampling equipment to be used (including sample bailer cable
or string and sample tubing) shall be either be clean and unused, or cleaned and
decontaminated on-site prior to use. Wells shall be purged by bailing/pumping at least three
well volumes prior to collection of samples if bailers or temporary sampling pumps are used.

Sampling Procedure:

Water Sample bottles shall be provided by the analytical laboratory with preservatives included
in the bottles. Prior to sampling, all necessary water sample bottles will be clearly labeled in
indelible ink, with identification of the project, sample location, date, time, analytical
method(s), and initials of the individual collecting the samples. Water shall be retrieved from
the water source in a clean, unused bailer or similar device such that the water is
representative of the water quality with as little disturbance or aeration as possible. The water
will then be distributed to the sample bottles in a manner that minimizes the potential for
aeration or contamination. Sample bottles, with the exception of volatile organic samples, shall
be filled to approximately 90 percent of full, to allow for expansion of the contents. Samples
collected for volatile organics analysis (including dissolved gasses) shall be collected in VOA
bottles and filled completely, with no headspace. Immediately after collection, the individual
samples bottles shall be placed in individual zipper-lock plastic bags which shall be labeled with
their contents. The bagged sample bottles shall then immediately be placed in a cooler or ice
chest containing either bagged ice or ‘blue ice’ type coolants. The chain of custody documents
shall be filled out in the field as the samples are collected, and accompany the samples



throughout their journey from the field to the analytical laboratory. At all times until surrender
to the analytical laboratory, the samples shall be in the positive control of the original sampler
as listed on the sample bottle, or the listed recipient as acknowledged on the chain-of-custody
document.

Sampling Frequency:

Prior to HVHHF operations each source shall be sampled a minimum of three times to establish baseline
conditions. After HVYHHF operations have been completed, all sources shall be sampled repeatedly, per
the schedule described below:

Sample Event Timing

Prior to HVHHF operations A minimum of 3 events after
permit approval and before
HVHHF operations

First Post-HVHHF samples 6 months after HYHHF
operations

Second Post-HVHHF samples 18 months after HYHHF
operations

Third Post-HVHHF samples 30 months after HVHHF
operations

! Source sampling in the previous month can be substituted for the
scheduled sampling event

Data Analysis Procedure:

Water quality in naturally occurring sources varies with season and other natural conditions. Also, water
sampling and analysis have unavoidable variances in results, even if actual water quality is unchanged.
For these reasons, it is necessary to employ multiple sampling events, and statistical methods to assess
whether or not a water source has been degraded or diminished because of some external force, such
as nearby hydraulic fracturing conducted beneath the surface. A baseline is established by sampling
before the HVHHF events thus clearly not influenced by future events. Post-HVHHF sampling is then
conducted and compared to the baseline.

There are a number of different ways to assess the data resulting from a sampling program. An
appropriate method of statistical comparison needs to be established prior to conducting the
assessment. Otherwise, it would be possible to select a method that achieves the desired result, rather
than one providing a fair assessment of the data. The method to be used under this plan is based on
U.S. EPA methodology established for the assessment of contaminants in environmental samples, and is



described in Chapter 9 of USEPA publication 846." We propose to use a data analysis plan based on that
methodology. That methodology can be used to establish:

e A statistically valid range for the mean value of baseline sample data, based on a presumed level
of confidence. (We propose using a 90 % level of confidence, the same as USEPA.)

e A statistically valid range for the mean value of post-HVHHF operations samples.

e |f the confidence interval for the mean baseline results, compared to the mean post-HVHHF
results do not overlap, the conclusion to be drawn is that the two sampling periods have
different sample results. Thus forming a conclusion that the HVYHHF operations may have
impacted water quality; and further investigation is warranted. Such further investigation may
include additional sampling or data gathering.

It should be noted that the methodology described above leaves doubt as to the actual results. No
statistical method is perfect. In this case, we are assuming a 90 percent confidence level, which is the
same as selected by USEPA for similar assessments. That means, that for any specific comparison, there
is a 90 percent possibility of an accurate result, a 5 percent possibility of a false positive result, and a 5
percent chance of a false negative result. But increasing the confidence level would broaden the range
of each mean such that they would be nearly meaningless and allow findings of impairment or
degradation to go undetected. Reducing the confidence level would have similar, but opposite results,
and lead to many more false positives, where the sampling results would indicate environmental
degradation that, in reality, did not occur. As a middle ground, we have chosen the USEPA standard
range.

A finding of a potential environmental impairment shall be reported to IDNR. The permit applicant shall
then assist IDNR and IEPA in evaluating the issue by conducting a thorough review of well operations,
sample collection and analysis history, and, if requested, collecting additional samples from the
potentially impacted sources. Thus, a more detailed examination of available data shall be made by
IDNR and IEPA, allowing other factors other than the three baseline and post-HVHHF samples to be
considered.

! Test Methods for Evaluating Solid Waste: Physical/Chemical Methods Compendium (SW-846), US EPA, available
online at https://www.epa.gov/hw-sw846/sw-846-compendium
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\ A' j WOOLSEY OPERATING COMPANY, LLC

125 N. MARKET STREET, SUITE 1000, WICHITA, KANSAS 67202-1729 (316) 267-4379

FAX (316) 267-4383

_Jf‘% woolsey @woolseyco.com
January 25, 2017

Alice, Scott and Kent Woodrow

Re: IDNR HVHHFACT & Rules Water Sampling 62 111
Code 245.600(a)(6)
1,500 Ft of Woodrow #1H Horizontal Well
W/2 E/2 Section 31-T4South, R8East White County, IL

Dear Woodrow’s:

This letter is sent requesting your election as to the IDNR Requirements pertaining to the above
Rules has been prepared to satisfy said IDNR Water Sampling Requirements.

As a Landowner, the above referenced Act, which is enclosed for your review, provides you the

following rights:
- Right to allow access or permission for water quality sampling with no conditions; or =)
- Right to deny access or permission for water quality sampling; or O

- Right to condition access or permission under a non-disclosure agreement with the permittee ™

We are respectfully asking that you make your election as to one of the above by marking in the
that box to the right of that certain Landowner Right.

Further, please sign your individual names where indicated and return one original to me in the
enclosed return envelope.

Sincerely,

Y, LLC

cott Woodrow

!ent !oo!row

Garry D. Walker,CPL
VP Land and Legal

Signed this 30 day of YQ, oL, 2017




ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Oil and Gas Resource Management
1 Natural Resources Way
(217) 558-2028 Springfield, lllinois 62702-1271

WATER SAMPLING RIGHTS HVHHF-32

PERMITEE;__'Woolsey Operating Company, LLC REGISTRATION #: HVHHF- 0005
WELL NAME: Woodrow 1H-310408-4193 PERMIT #: TBD

LOCATION: 1,990" South and 1,650" West of the NE NE NE NE Quarter REFERENCE # TBD
county:_White SECTION: 31 TownsHip:; 48 RANGE: 8E

COMPANY: Woolsey Operaling, LLC

CONTRACTOR / DESIGNEE NAME: NA

CONTRACTOR / DESIGNEE SIGNATURE: _ NA DATE:

CERTIFICATION

"I certify, under penalty of perjury as provided by law and under penalty of refusal, suspension, or
revocation of a high volume horizontal hydraulic fracturing permit, that I have provided each
landowner with notice of their water sampling rights, using the form (provided by the Depariment)
known as the Notice of Water Sampling Rights under the Hydraulic Fracturing Regulatory Act and
pursuant to 62 Ill. Adm. Code §245.600(a)(6).”

Woolsey Operating Company, LLC
Company Name

Manager
Job Title
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES "’

Office of Oil and Gas Resource Management .
One Natural Resources Way Springfield, Illinois 62702-1271 ]

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively

Attachment: ViolationsReport

Please save attachment and use the file name above.

Violations Report §1-60; 245.210, 245.210(b)(5).

(a) List and explain any conviction, adjudication, or finding of fraudulent, coercive, or dishonest
practices, or demonstrating incompetence, untrustworthiness, or financial irresponsibility in the conduct
of business, in lllinois or elsewhere.

(b) List and explain any revocation of a high volume horizontal hydraulic fracturing permit, or its
equivalent, for incurring a material or major violation or using fraudulent or dishonest practices.

(c) List any pending Notices of Violations or Director's Decisions under the Hydraulic Fracturing
Regulatory Act, the lllinois Oil and Gas Act, or the administrative rules promulgated under either of
those Acts, issued against you or any parent, subsidiary or affiliate .

(a) None
(b) None
(c) None
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(c) None 
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES | & |

Office of Oil and Gas Resource Management .
One Natural Resources Way Springfield, Illinois 62702-1271 ]

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: ContractorStatement

Please save attachment and use the file name above.

Contractor Statement §1-35)b)(20); 245.210(b)(4).

State whether you or a contractor will be performing the HVHHF operations, and identify any such
contractor by name, address, telephone number, and the direct telephone number of the person
responsible for HYHHF operations at the well site for the contractor. If any information is not known
about the contractor at this time, the application must be supplemented as soon as possible and in all
events before the HVHHF operations begin.

Basic Energy Services LP will be the HVHHF contractor. Their contact information is as follows:

Corporate Office:

Basic Energy Services LP
500 W. lllinois, Ste. 100
Midland, TX 79701

Division Office:

Basic Energy Services LP
10244 NE Hwy 61

Pratt, KS 67124

Primary Contact:
Kevin Gordley, Area Manager
(620) 672-1201



ILLINOIS DEPARTMENT OF NATURAL RESOURCES | & |

Office of Oil and Gas Resource Management .
One Natural Resources Way Springfield, Illinois 62702-1271 ]

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: EmissionManagementStatement
Please save attachment and use the file name above.

Emissions Management Statement §1-35)b)(20); 245.210(b)(6).

Section 1-75 of the Act and Sections 245.845, 245.900, and 245.920 of the rules seek to minimize direct
release of fluids or gases into the environment, to prevent waste, to minimize emissions and releases
associated with venting hydrocarbon fluids and natural gas, and to safely maximize resource recovery.

(a) Describe which of the methods listed in 245.845 and 245.900 you will use for managing natural gas
and hydrocarbon fluids produced during flowback and production. If none, state “none” and state how
you plan to manage hydrocarbon fluids and natural gas during flowback and production:

(b) Are you claiming technical infeasibility of complying with 245.845, 245.900, and/or 245.920? If so, (i)
state which Section you claim is technically infeasible to comply with, and (ii) attach a statement
providing all the information required by 245.845(d), or 245.900(e), as applicable:

(c) Are you claiming economic unreasonableness of complying with 245.845, 245.900, and/or 245.920?
If so, (i) state which Section you claim is economically unreasonable to comply with, and (ii) attach a
statement providing all the information required by 245.845(d), or 245.900(e), as applicable:




125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\4' WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, lllinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Emission Management Statement

a) Allliquid hydrocarbons separated and collected during flow back
operations and production shall be stored in approved tanks. The
Woodrow #1H-310408-193 is a wildcat well and natural gas, if produced
in significant volumes during flow back operations and production, will be
separated from the flow back fluid and flared in a completion combustion
device that conforms with Sections 245.845 and 245.900.

b) No

c) No



ILLINOIS DEPARTMENT OF NATURAL RESOURCES | & |

| Office of Oil and Gas Resource Management .
4 One Natural Resources Way Springfield, Illinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: RadioactiveMaterialsManagement

Please save attachment and use the file name above.

Radioactive Materials Management §1-35)b)(20); 245.210(b)(7).

Attach a plan explaining how you will test for and identify, manage, transport, and dispose of
radioactive materials used or generated during your operations. The strategy at minimum must:

(a) Confirm that the initial site sampling will determine concentrations of the following:

Total Gross Alpha | Gross Beta | Radium-226 | Radium-228 | Potassium-40
Dissolved
Solids
Soil Yes Yes Yes Yes Yes Yes
Private Yes Yes Yes Yes Yes Yes
wells
Surface NA NA NA NA NA NA
water

(b) Describe what you plan for radiation testing of drill cuttings from the black shale

(c) Describe what you plan for radiation testing of flowback

(d) Describe what you plan for radiation testing of the well site during site restoration,
including reserve pits and any surface waters within 1500 feet of the well site.

(e) Describe the frequency and components of surveys of equipment and waste streams prior
to disposal, maintenance or recycling.
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Radioactive Materials Management

This Radioactive Materials Management Program provides the procedures that will be followed
to test for, identify, manage, transport, and dispose of any radioactive materials utilized or
generated during the course of High Volume Horizontal Hydraulic Fracturing (HVHHF)
operations. This document should be employed in conjunction with the Well Site Safety Plan
also provided for the Site. Radioactive material management is also regulated by the U.S.
Nuclear Regulatory Commission (NRC) and the U.S. Department of Transportation (DOT).

(a) Baseline Site Sampling

Initial site conditions will be assessed through the collection and analysis of five soil samples
from the drill pad location. The sample locations latitudes and longitudes shall be recorded so
that the baseline samples can be compared to subsequent site restoration samples described
below. Since there are no existing private wells in the vicinity of the proposed oil well, nor any
surface water bodies, there are, as yet, no water sources to sample under this permit
requirement. (Water bodies and sources are covered in the Water Source Management Plan
and the Water Quality Management Plan for non-radioactive constituents.) The water supply
wells constructed for purposes of oil well drilling and hydraulic fracturing are to be located in
the vicinity of the proposed oil well, and shall be sampled and analyzed after completion of their
construction, but before hydraulic fracturing takes place. The analysis for radioactive particles
and isotopes will be conducted by an Illinois EPA approved laboratory in accordance with the
analytical methods described in the attached table. Sample collection methods are described in
the Well Site Safety Plan in Section 3.2.10.3.

(b) Radiation Testing of Drill Cuttings from Black Shale

In addition to baseline sampling at the Site prior to drilling, samples of the target black shale drill
cuttings will be collected and submitted for analysis for Naturally Occurring Radioactive
Materials (NORM) as Identified in the table below. The number of samples to be collected for
analysis will be consistent with one sample per 1,000 feet of horizontal drilling in the black
shale. The analysis for radioactive particles and isotopes will be conducted by an Illinois EPA
approved laboratory in accordance with the analytical methods described in the attached table.
Sampling methods and equipment are described in the Well Site Safety Plan in Section 3.2.10.3.



(c) Testing for Radiation in Flowback Water and Solids

Flowback fluids will be returned to the surface from each stage of the hydraulic fracturing

procedure. That fluid will contain some of the injected hydraulic fracturing fluids and solids as

well as water, oil, and solids from the shale formation. The solids and liquids will be separated

in a settling tank, and samples from the solid and liquid fractions will be collected and analyzed

for radioactive particles and isotopes by the same methods used for other materials potentially

containing NORM. Sampling methods and equipment are described in the Well Site Safety Plan
in Section 3.2.10.3.

Table of Radionuclide Sampling and Analysis

Media Schedule TDS Gross Gross Radium- Radium- Potassium-40
Alpha Beta 226 228
Baseline Soils | Prior to Well Not EPA EPA 900 | SM 7500 EPA 904 EPA 6010B
Pad Applicable | 900 RaBM
Construction
Drill Cuttings | During Not EPA EPA 900 | SM 7500 EPA 904 EPA 6010B
from black drilling of Applicable | 900 RaBM
Shale black shale
Private wells | After Water EPA 160.1 | EPA EPA 900 | SM 7500 EPA 904 EPA 6010B
Well Drilling 900 RaBM
Surface water | No surface
water bodies
near the well
Flowback One sample EPA 160.1 EPA EPA 900 | SM 7500 EPA 904 EPA 6010B
Water per 1000 feet 900 RaBM
of horizontal
well in black
shale
Flowback One sample Not EPA EPA 900 | SM 7500 EPA 904 EPA 6010B
Solids per 1000 feet | Applicable 900 RaBM
of horizontal
well in black
shale
(d) Well Site Testing During Site Restoration

Site restoration is intended to return the Site to near the original Site conditions. In that regard,

the original five baseline sample locations shall be re-sampled after Site restoration activities




and analyzed for the same analytes. In addition, any area where discharge of suspect NORM
material has occurred during drilling or hydraulic fracturing activities shall be sampled and
compared to the baseline data for the overall Site.

(e) Equipmentand Waste Stream Disposal, Maintenance, or Recycling

The level of NORM accumulation can vary substantially from one petroleum or gas production
facility to another, depending on geological formation and operational conditions, and will also
change over the lifetime of a single well. ' Since there is little data available regarding NORM
potential at the Site to determine whether or not the subject facility is accumulating NORM, a
NORM survey with sampling and analysis will be conducted to provide sufficient information to
assess the risk. As more fully described in the Well Site Safety Plan, workers at risk of exposure
to NORM include those handling pipes and equipment that might have been contaminated by
well materials. Sludge, drilling mud, and pipe scales can contain elevated levels of NORM, and
the radioactive materials might be removed from the site as wastes or within equipment as the
equipment is moved from one site to another. To prevent excess exposure to workers, Section
3.2.10 of the Well Site Safety Plan describes field testing procedures that will be employed and
the equipment to be used prior to maintenance activities on equipment that may be suspected
of accumulating NORM at the Site during drilling and hydraulic fracturing work. Suspect
equipment would include piping, valves and tanks where scale may accumulate on the inside of
the equipment .

Prior to disposal or recycling, materials that are suspected of containing NORM materials will be
subjected to field testing and/or laboratory analysis to assess the possible requirement to be
managed as radioactive wastes. If warranted, the appropriate NRC and DOT requirements shall
be followed.

i Managing Naturally Occurring Radioactive Material (NORM) in the oil and gas industry, International Association
of Qil & Gas Producers, Report 412, March, 2016.
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES | (g

Office of Oil and Gas Resource Management !
One Natural Resources Way Springfield, Illinois 62702-1271

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 lll. Admin. Code 240 and 245, respectively.

Attachment: WasteDisposal

Please save attachment and use the file name above.

Waste Disposal §1-53(a)(7); 245.300(c)(7).

Provide the well name, location and permit and reference number for all Class Il injection wells to be
used for disposal of hydraulic fracturing flowback.

The Class Il injections wells that we plan to use for disposal of hydraulic fracturing flowback are:
Trueflow #1, Reference #216072, SE SW SW, Sec. 6-6S-9E, White County, IL.

Rankin #1 SWD, Reference #11947, SE N/2 NE, Sec. 31-3S-11E, White County,IL.
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The Class II injections wells that we plan to use for disposal of hydraulic fracturing flowback are:
Trueflow #1, Reference #216072, SE SW SW, Sec. 6-6S-9E, White County, IL.
Rankin #1 SWD, Reference #11947, SE N/2 NE, Sec. 31-3S-11E, White County,IL.
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES | |'mses |
Office of Oil and Gas Resource Management .
One Natural Resources Way Springfield, lllinois 62702-1271 E.“J»b"%‘(‘d

" HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 ILCS 732/1-1 et seq. References
to "240.xxx" and "245.xxx" are to 62 Ill. Admin. Code 240 and 245, respectively.

Attachment: BondMunicipalConsentRegistration
Please save attachment and use the file name above.

(1) Bond §1-65; 245.210(f), 245.220.
Please provide proof of bond as required by 245.220(b) and/or (c)

(2) Municipal Consent 245.210(c).

Will the well site be located within the limits of any city, village, or incorporated town DYES NO
If “Yes,” what city, village, or incorporated town?
If “Yes,” attach a certified copy of the official consent for the high volume horizontal hydraulic fracturing
operations to occur from the municipal authorities where the well site is proposed to be located.

(3) Registration Update 245.210(b)(1).
Do you certify that the applicant registration information previously provided to the Department
pursuant to Section 245.200 is accurate and up to date? V'] YES NO initial:

(4) Additional Information §1-53(a)(4); 245.300(c)(4).
Attach any other information you wish the Department to consider that will demonstrate you're your
operations will be conducted in a manner that will protect the public health, public safety, property,
wildlife, aquatic life and environment, and will prevent pollution or diminution of any water source.

ATTESTATION § 1-35(f); 245.210(h). ‘

1, Sco# /;a IZEv , affirm that | am the applicant or the applicant's designee who has
been vested with the authority to act on behalf of the applicant, and that | have direct knowledge of the
information contained in the application and its attachments. | certify, under penalty of perjury as
provided by law and under penalty of refusal, suspension, or revocation of a high volume horizontal
hydraulic fracturing permit, that this application and all attachments are true, accurate, and complete to

the best of my knowledge.

suie.  SSS/7

SIGNATURE:

Title



Dlvision of Qil and Gas

One Natural Resources Way
_ Springfield, IL 62702-1271
1. (217) 782-7756

o Liauio owrieLp wasTe TransporTaTion sysTem  cerTiFicaTeE + [ EGEGNG_____
0 BLANKET BOND (ALL WELLS OR PERMITS) PERMITTEE #
@ INDIVIDUAL BOND (SINGLE WELL OR PERMIT)

Woolsey Operating Co, LLC , of 125 North Market St., Suite 1000, Wichita, XS 67202

(Perittes) (Permenent Address) (City) (Zip)
(316 ) 267-4379 County of Sedwick , State of _gansag | .
(Talophens) ' N

IS HELD AND FIRMLY BOUND UNTC THE ILLINOIS DEPARTMENT OF NATURAL RESOURCES, OFFICE OF MINES AND
MINERALS IN THE PENAL SuM OFFifty Thousand DOLLARS ($.580,000.00- ), TO THE PAYMENT
WHEREOF THE PERMITTEE, AND THE PERMITTEE'S HEIRS, EXECUTORS, ADMINISTRATORS, SUCCESSORS AND ASSIGNS,
ARE JOINTLY AND SEVERALLY BOUND. THIS OBLIGATION 1S SECURED BY ONE OR MORE CERTIFICATES OF DEROSIT, AS
IDENTIFIED ABOVE, DRAWN ON A FEDERALLY-INSURED BANK, MADE PAYABLE OR ASSIGNED TO THE ILLINO!S DEPARTMENT
OF NATURAL RESOURCES, OFFICE OF MINES AND MINERALS, AND PLACED IN ITS POSSESSION. WHICH SAID SUM SHALL
BE MELD, APPLIED, AND RETURNED TO THE PERMITTEE UNDER THE CONDITIONS AND FOR THE PURPOSES HEREINAFTER
SET FORTH.

WHEREAS, THE PERMITTEE HAS APPLIED, OR INTENDS TO APPLY, TO THE ILLINOIS DEPARTMENT GF NATURAL
RESOURCES, OFFICE OF MINES AND MINERALS FOR A PERMIT TO: (CHOOSE ONE)

o OPERATE A LIQUID OILFIELD WASTE TRANSPORTATION SYSTEM,; OR.
o DRILL COAT,, STRUCTURKE, MINERAL OR GROUNDWATER MONITORING TEST HOLE OR HOLES; OR
n DRILL OR DEEPEN AN OIL OR GAN WELL (OR WHLLS) OR A WELL (OR WELLS) USED IN CONJUNCTION THEREWITH;
OR
u! TRANSFER A WELL (OR WELLS) ACQUIRED FOR OIL AND GAS PRODUCTION OR FOR USB TN CONJUNCTION
THERBWITH,
ONLY COMPLETE IF BOND 1S FOR INDIVIDUAL WELL OR PERMIT
WELL TOBE KNOWN AS: REFERENCE #:
(NORTH) (EAST)
(SOUTH) (WEST) OF THE CORNEROFTHE______ QUARTER
OF THE __QUARTER OF THE QUARTER OF SECTION
(NORTH) (EAST)
TOWNSHIP (SOUTH) RANGE (WEST), COUNTY

NOW, THEREFORE, THE CONDITIONS OF THISOBLIGATIONARE SUCH, THAT IF THE PERMITTEE SHALL FULLY COMPLY WITH
THE PROVISIONS OF THE ILLINOIS OILAND GAS ACT, 225 LGS 726/1 ET. SEQ., (ACT), AS AMENDED, AND SHALLCOMPLY WITH
AND CONFORM TO THE REGULATIONS AND ORDERS OF THE ILLINOIS DEPARTMENT OF NATURAL RESOURCES, OFFICE OF
MINES AND MINERALS ISSUED UNDER THE PROVISIONS OF THE ACT AND AMENDMENTS THERETC, THEN THE PERMITTEE
MAY APPLYTO THE ILLINOIS DEPARTMENT OF NATURAL RESCURCES, OFFICE OF MINES AND MINERALS FORARELEASE OF
THIS OBLIGATION., '

THE PERMITTEE'S OBLIGATIONS UNDER THIS PENAL BOND SHALLBE RELEASED BY THE ILLINOIS DEPARTMENT OF NATURAL
RESOURCES, OFFICE OF MINES AND MINERALS, AND THE ABOVE-MENTIONED DEPOSIT SHALL BE RETURNED TO THE
PERMITTEE, {F THE ILLINOIS DEPARTMENT OF NATURALRESCURCES, OFFICE OF MINES AND MINERALS DETERMINES, TO
ITS SATISFACTION, THAT THE PERMITTEE HAS FULLY COMPLIED WITH THE TERMS AND CONDITIONS OF THIS BOND.

THE FULL FACE AMOUNT OF THIS BOND IS SUBJECT TO FORFEITURE, BY THE JLLINOIS DEPARTMENT OF NATURAL
RESOURCES, OFFICE OF MINES AND MINERALS, IN THE EVENT THE PERMITTEE IS FOUND TO HAVE VIOLATED THE
PROVISIONS OF THE AGT AND SUCH VIOLATIONS REMAIN UNABATED.

SPECIALINSTRUCTIONS:! THE PRINCIPAL IS REQUIRED TO NOTIFY THE JLLINOIS DEPARTMENT OF NATURAL RESOURCES,
OFFICE OF MINES AND MINERALS WITHIN THIRTY (30) DAYS OF THE SALE OF THE WELL FOR WHICH THIS BOND 1S
SUBMITTED, PURSUANT TQ 62 ILL. ADM, CODE 240,1420.

Revised 1/2005
1L 472.0282



FINANCIAL SECURITY INSTRUMENT (BOND)CERYIFICATE OF DEPOSIT Back page

UNDER PENALTIES OF -PERJURY. WE DECLARE THAT WE ARE EXECUTING THE
FOREGOING INDIVIDUAL COLLATERAL BOND FOR THE USES AND PURPOSES THEREIN SET
FORTH.

IN WITNESS WHEREOQF, WE HAVE HEREUNTO SET OUR RESPECTIVE HANDS AND SEALS
THIS DAY OF , »

PERMITTEE:
sl |
Mava P
TITLE DIVISION OF OIL AND GAS

Detolorr

DATE DATE

Revlsed 1/2005
IL 472-0282



Dlvlsion of Oil and Gas
One Natural Resources Way
Springfield, IL 62702-1271
S (217) 782-7756

For value received, Woolsay Operating Company, LLC (Petmittee) hereby assigns, sets over and
transfers to the INlinois Department of Natural Resources, Office of Mines and Minerals, its successors and assigns the
lilinois Department of Natural Resounrces, Office of Mines and Minerals, all vight, title, and interest of

oolsey Operatin {Permittes) in andto the prineipal amount of$7 2 0_00 ’ 09_“_ on deposit
inWoelsey Operaking Co, ittesyaoconntin_ Peoples National Bank (Bank), svidence
by Certificate of Deposit number (in the amount of $50,000.00 ) and all swins now

or at any time hereafter on deposit in such-account, for the purpose of secuting payment of each and every debi, liability
or obligation undes: (choose ohe)

L. Seootion 8¢ of the Oil and Gas Act (225 TLCS 725/80) concerning operation of a Liquid Oilficld Waste
Transportation Systetn; or

2, Section 6 ofthe 01l and Gas Aot (225 TLCS 725/6) concerning the drilling and operation of oil and gas and Class
1I wells} or :

3. Section 2 of the Oil and Gas Act (225 TLCS 725/2 concerning the driliing of geological, structure, coal ot other

mineral test holes, or monitoring wells in connection with any activity regulated by the Department.

TLG
which Woolsey Operating Co (pemyities)maynow orany imehereafter oweto the lilinois Department of Natural
Resources, Office of Mines and Minerals, whether such debt, liability or obligation now exists or is hereafer created or
incurred and whether it is ditect or indirest, due or to become due, sbsolute or contingent or joint and/or several
(*Obligatlons"), The foregoing assignment shall be construed as a grant of a security interest, subject to the extent
applicable to the Uniform Commeroial Code as enacted in the State of Illinois,

Woolsey Operating Company, LLC (Pemittes) herchy irrevocably muthorizes and empowets the Illinois
Departuent of Natural Resoutces, Office of Mines and Minerals at any time, whether ornot atsuch time the Obligations
or any part thereof are due and payebls, inits ownnamo orinWoolsey Operating Co, LLC _(Permiiiee) name
to demand, apply for withdrawal, receipt and give acquittanco for any and all sums which ero or will become due and
payable under said eccount, to exercise any and all rights and privileges and recoive all benefits accorded to said account,
to exeonte any and s}l instrum entsrequired therefor, and to apply such moneys towards payment of the Obligations in such
order of application as the Illinois Department of Natoral Resources, Office of Mines and Minerals may determine, all
withoutnoticoto Woolsey Operating Co, LI{®ermittec). Peoples Natiomnal Bapk  (Bank)ishereby
specifically authorized and ditected, en demend of the llinois Department of Natural Resources, Office of Mines and
Minerals, to pay said acoount and afl moneys hereby assigned directly to the linois Department of Natural Resources,
Office of Mines and Minerals and to transfor said account into the name of the Illinois Depariment of Natural Resources,
Office of Mines and Minerals on the books of Pegples Wational Bank  (Bank). Until this assignment has been
released by & writing delivered by the Illinois Department of Natural Resources, Office of Mines and Minerals to

_{B adc),ﬁmﬁﬂmmgjwmﬁ prmittec) shall have
no right to meke any withdrawals from said account (cxcopt interest earned therson which shall be pryable to

Woolsey Operating Company, LLC (Permittee) from time to time) or to the issuance of any now certificate

evidenoing such account.

Woolsey Operatiang Goznpariy, LLC
Pormitt

ATT
By:

on 0T P oLInILee
Title: QAN %‘ Titler mmayﬁﬂ-p’

ASSIGNMENT OF CERTIFICATE OF DEPOSIT (hack side)
Revissd 1 /2005



ACKNOWLEDGMENT COF ASSIGNMENT

We acknowledge receipt- of the notice of assignment and fransfer of the account of
Woolgey Operating Compamy, LLC  (Permittes) in this institution evidence by Certificates of
Depositmumber ___ || Gz (in theamount of § 30> 000.00 ).
We further acknowledge that until released by the Xllinois Department of Natural Resources, Office
of Mines and Minerals, the principal amount of $30,000.00 on deposit in such
acconnt 1s payable directly to the Illinois Department of Natural Resources, Office of Mines and
Minerals and that no account holder or assignee (exocept for the Hlinois Department of Natural
"Resources; Office of Mines and Minerals) shall have any right to make any withdrawal fror said
account (except for interest earmmed om such account which shall be paid to
Woolsey Operating Company, LLGPermittee)) or to obtain any new certificate evidencing said
account. We expressly walva all rights of set offs or liens against the above-referenced certificate
of Deposit.

Peoples Natlonal Bank

Name of Bank
413 8 34th St Mt Vernom, IL 62864

i Address

BY:M
san soc

Title:
Retail Bales Manager

Date: 2

RELEASE OF ASSIGNMENT

TO:

This is to advise you the assignment of the account of Woolsey Operating Co LLC
(Permittee) in your institution svidenced by Certificate of Deposit number I

(in the amount of § 5C5 000-00 __)hasbeenreleased. Pursuant to such release, please take
appropriate action to ensurc that all unpaid interest eamned on this account is paid or credited to
Woolgey Operating CO LLC (Permittee). :
Date: By:

Supervisor

Division of Oil and Gag

Revised 172005
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	g Please provide an overhead sketch of the well site layout   Each square represents: NA
	a What is the total true vertical depth to which the well will be drilled or deepened: 5,280'
	b What is the total measured depth to which the well will be drilled or deepened: 10,580'
	c What is the proposed angle of the well: 9°/100'
	d What is the proposed direction heading of the well: 355°
	e At what depth will the well deviate from vertical: 4,600'
	f At what depth will the well enter the formation that will be stimulated: 5,190'
	depthactual final depth: 0° to 90° with an Azimuth of 355°
	h What is the estimated length of the proposed horizontal lateral or wellbore: 4,780'
	What is the planned horizontal deviation of the horizontal lateral or wellbore: 90.45°
	What is the planned directionheading of the horizontal lateral or wellbore: 355°
	k What is the planned bottom hole location of the well: 38° 8' 59.065" , -88° 21'.43.594"
Approximately Center E/2 NW SW NE Corner Section 30-4S-8E, White County, Illinois
	Depth: 617' to 658'
	Elevation: -230' to -221'
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	PERMITTEE: Woolsey Operating Company, LLC
	HVHHF REGISTRATION: 000003
	WELL NAME: Woodrow #1 H-310408-193
	LOCATION: 0279S 0643W NEc SW NE
	COUNTY: White
	SECTION: 31
	TOWNSHIP: 04S
	RANGE: 08E
	COMPANY: Woolsey Operating Company, LLC
	DRILLING CONTRACTOR: Les Wilson, Inc.
	DATE PERMIT APPLICATION WAS RECEIVED BY IDNR: May 22, 2017
	PUBLIC COMMENT PERIOD BEGINS: 05/29/2017
	PUBLIC COMMENT PERIOD ENDS: 06/27/2017
	Company Name: Woolsey Operating Company, LLC / Manager
	day: 05
	month: July
	YY: 17
	time: 11:00 AM
	survey: Well Location: 0279S 0643W NEc SW NE Section 31, T4S, R8E, White County, IL 
LAT:38.134368  LONG: -88.360383  Ground Elevation: 445.5 ft
 Unit Area: SW/4 NE/4; NW/4 SE/4 and SW/4 SE/4, Section 30, T4S, R8E and NW/4 NW/4 of Section 31, T4S, R8E, White County, IL
Well Site: East 550’ of the NE SW NE and the North 190’ of the East 550’ of the SE SW NE, all in Section 31, T4S, R8E, White County, IL
	Applicant Address: 125 N Market St., Suite 1000, Wichita, KS 67202
	HVHHF REVIEW: 000001
	Hearing Location: Enfield United Methodist Church
Family Life Center
Corner of West Main and South Jannette Street
Enfield, IL 62835
	hearing officer: Daniel P. Schuering - Administrative Law Judge
CMS Bureau of Administrative Hearings
704 Stratton Building  
401 South Spring Street
Springfield, IL 62706
	Text1: Basic Energy Services LP will be the HVHHF contractor.  Their contact information is as follows:

Corporate Office:
Basic Energy Services LP
500 W. Illinois, Ste. 100
Midland, TX 79701

Division Office:
Basic Energy Services LP
10244 NE Hwy 61
Pratt, KS 67124

Primary Contact:
Kevin Gordley, Area Manager
(620) 672-1201
	Total Dissolved SolidsSoil: Yes
	Gross AlphaSoil: Yes
	Gross BetaSoil: Yes
	Radium226Soil: Yes
	Radium228Soil: Yes
	Potassium40Soil: Yes
	Total Dissolved SolidsPrivate wells: Yes
	Gross AlphaPrivate wells: Yes
	Gross BetaPrivate wells: Yes
	Radium226Private wells: Yes
	Radium228Private wells: Yes
	Potassium40Private wells: Yes
	Total Dissolved SolidsSurface water: NA
	Gross AlphaSurface water: NA
	Gross BetaSurface water: NA
	Radium226Surface water: NA
	Radium228Surface water: NA
	Potassium40Surface water: NA


