\Jk l WOOLSEY OPERATING COMPANY, LLC

125 N. MARKET STREET, SUITE 1000, WICHITA, KANSAS 67202-1729 (316) 267-4379
FAX (316) 267-4383

—R
Ef/‘% woolsey @woolseyco.com

August 24, 2017

Mr. Doug Shutt

Office of Oil and Gas Resource Management
One Natural Resources Way

Springfield, IL 62702

Re: Response to Deficiency Letter Dated August 14, 2017
HVHHF Application for Woodrow #1H-310408-193 (Review #HVHHF-000001)

Dear Mr. Shutt:

In regards to the above mentioned letter and application, please find attached revised plans in response
to the deficiencies and other issues as a result of the initial public comment period. We have also
enclosed the plans in a digital format.

Also, included in this submittal are revised plans that were not requested in your letter. Those plans are
the Additional Required Maps, Chemical Disclosure Report and Well Site Safety Plan. The only revised

portion of the Well Site Safety Plan is updated Safety Data Sheets in attachment A.

Please contact me with any questions or comments.

Mark L. Sooter
Vice President Business Development
Woolsey Companies, Inc.



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: 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:21010530"  Eleyation: -24 to-90'
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page 1 | LLINO'S STATE GEOLOGI CAL SURVEY

Househol d - Livestock Watering Well Top Bott om
yel | ow cl ay 0 15
gray shale 15 20
shal e & coal 20 25
dark shal e 25 60
sand & line 60 100
sand 100 135
sand & shal e 135 250
lime & shale 250 353
white sand (water) 353 455
Total Depth 455
Casi ng: 5" PVC SCH 40 from1' to 355
Gout: SAND & CUTTINGS fromO to 355.

Si ze hol e bel ow casi ng: 4.869999885559082"
Water from penn sand at 355' to 455'.
Static |evel 130 bel ow casing top which is 1' above GL
Punmpi ng | evel 240 when punping at 40 gopmfor 3 hours
Per manent punp installed at 240

on April 27, 1981, with a capacity of 10 gpm
omer Address: I T
Location source: Location from permt
Permit Date: April 22, 1981 Permit # N
COVPANY Keen, Ceorge

FARM |
DATE DRI LLED April 27, 1981 NO 1
ELEVATI ON 0 COUNTY NO. 30882
LOCATION NE SE Sw
LATI TUDE 38.142496 LONG TUDE -88. 365277
COUNTY White APl 121933088200 30 - 4S - 8E



page 1 | LLINO'S STATE GEOLOGI CAL SURVEY

Private Water Well Top Bottom
yel l ow cl ay 0 15
yel | ow sandst one 15 23
whi te sandstone, hard 23 60
shal e 60 135
dark shal e 135 143
dark shal e, hard 143 180
shal e 180 230
i ght sandy shal e 230 235
sandst one 235 280
Total Depth 280
Casi ng: 6" PVC from-1' to 240
Gout: BENTONITE from O to 240.

Water from sandstone at 240" to 280'.
Static |evel 40 bel ow casing top which is 1' above G
Per manent punp installed at 240
on August 27, 2010, with a capacity of 10 gpm
Remarks: Driller's Estimated Well Yield 20 gpm
Oamer Address: [N
Address of well: same as above
Location source: Location from permt
Permt Date: August 16, 2010 Permt # |
COVPANY W son, DeNeal
FARM I
DATE DRI LLED August 24, 2010 NO 1
ELEVATI ON COUNTY NO. 32547
LOCATI ON NW SE SW
LATI TUDE 38.114026 LONG TUDE -88.349175
COUNTY White APl 121933254700 5 - 55 - 8E



page 1 | LLINO'S STATE GEOLOGI CAL SURVEY

Private Water Well

Top Bott om

clay 0 23
shal e 23 40
sand 40 57
shal e 57 225
hard gray sand 225 250
wat er sand 250 300
Total Depth 300
Casi ng: 5" SDR 21 from-1' to 10

5" SDR 20 from 10" to 270

5" SLOTTED from 270' to 290
Screen: 20" of 5" diameter .02 slot
Grout: CEMENT from 3 to 250.
Water fromM. Carlnel sand at 250' to 300'.
Static level 110 bel ow casing top which is 1' above GL
Per manent punp installed at 200

on Cctober 31, 1991, with a capacity of 10 gpm

Omer Address: [N I
Location source: Location from permt
Permt Date: Cctober 16, 1991 Permit # N
COVPANY Lanp, Robert Wayne
FARM ]
DATE DRI LLED Cct ober 29, 1991 NO. 1
ELEVATI ON 0O COUNTY NO. 31371
LOCATI ON  SWNWSW
LATI TUDE 38.115983 LONG TUDE -88.335586
COUNTY Wiite APl 121933137100 4 - 5SS - 8E



page 1 | LLINO'S STATE GEOLOGI CAL SURVEY

Water Well Test Hole Top Bott om
till, very silty, brown, weak m caceous 0 10
sane 10 20
sh, sty, dk gry, wk, mc, carb 20 25
sh as above; sh light gray, weak 25 30
shal e as above 30 40
sh, sty, gry, wk, mc, slightly carb 40 45
sane 45 70
sh, sty, It gry-wh, wk, frag ls, It brn 70 80
sh & I's as above 80 85
ss, sty, It gry, vy f-f, cnpt, mc, pyrc 85 90
sane 90 95
ss as abv, ss vy sty, gry, vy f-f, cnpt 95 100
sh v sty dk gry wk-f mc frag ss v sty 100 105
shal e as above 105 110
same 110 115
ss sty arg gry vy f cnpt mc 115 120
ss as abv sh vy sty gry f-wk nmic pyr 120 125
shal e as above 125 135
same 135 160
shal e as above, frag coal 160 165
same 165 170
sane si arg gry cnpt mc pyr 170 175
sane 175 185
sh as abv 185 190
Pernmit Date: Permt #:

COVPANY Schel |, Sidney

FARM |

DATE DRI LLED Cct ober 20, 1947 NO. 1

ELEVATI ON 485GL COUNTY NO. 04951

LOCATION 600'S line, 40'E line of SE SE

LATI TUDE 38.098644 LONG TUDE -88.33716

COUNTY White APl 121930495100 8 - 55 - 8E



page 1 | LLINO'S STATE GEOLOGI CAL SURVEY

Muni ci pal Water Supply

Top Bott om

yel I ow cl ay

yel | ow sandst one

sandy shal e

dark shal e

shal ey coa

shaley |inme

sandy shal e

dark shale

sandst one wat er

sandy shale & line

Total Depth

Casi ng: 6. 62" BLACK 2/80 WALL from-2' to 266
Si ze hol e bel ow casing: 9"

Water from sandstone at 260" to 353
Static |level 165 bel ow casing top which is 2' above GL
Pumpi ng | evel 260 when punping at 30 gomfor 4 hours

Driller's Log filed

Oaner Address: ]

Location source: Location from permt

Permt Date: April 14, 1970 Permit # N

20
45
55
60
90
240
255
348

20
45
55
60
90
240
255
348
353

353

COVPANY W lson, Oen L.

FARM

DATE DRI LLEDJune 19, 1970 NO. 4

ELEVATI ON O COUNTY NO. 08259

LOCATION 420'N line, 5 E line of SWSW

LATI TUDE 38. 099427 LONG TUDE -88.33241
COUNTY Wiite APl 121930825900

9

- BS -

8E



I LLINO S STATE GEOLOGE CAL SURVEY

Page 2

same 190 200
sh as abv 200 205
sh as abv si arg gry cnpt mc 205 210
si as abv sh caved 210 215
same 215 235
sh sty gry f-wk mic slgtly pyr ptly carb 235 240
same 240 260
sh as abv ss sty gry vy f cnpt pyr mc 260 265
sh vy sty gry fr-wk mc slgtly carb ss 265 270
ss slgtly calc vy sty arg gry vy f cnpt 270 280
same 280 295
ss as abv cnpt to f 295 300
same 300 305
sanme sone nud 305 310
sane 310 330
ss slgtly calc f-crs f-inco ptly mc pyr 330 335
same 335 365
ss slgtly calc It gry vy f-med f-inco 365 370
same 370 410
Total Depth 412
El ectric Log filed

Driller's Log filed

Survey Sanple Study filed

Sanmpl e set # 17426 (1' - 410') Received: January 1, 1947

Omner Address: ]

Location source: Location fromthe driller

Schel |, Si dney I
COUNTY Wi te APl 121930495100 8 - 55 - 8E



ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Qil and Gas Resource Management

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: 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) what is 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) what is the estimated or calculated fracture pressure of the confining zones?
e) what is 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) 2674383

\ 1! 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 / Springyville

Ft. Payne

Lingle

Herein are listed the geologic descriptions of all formations that near the target
zone that may be affected by the HYHHFO 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, see attached seismic map, 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 fhorizontal 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 abovethe NAS,
in ascending order are as follows: Compton Limestone, Borden Shale (a.k.a.,
Springyville 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 HVHHFO below the NAS,
in descending 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 smaill 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.

a) 1,000 psi - 7,900 psi

b) 7,900 psi *This number should actually be the downhole, in reservoir
formation “infection pressue’; i.e. the Pnet value (see below for
explanation and discussion) of 3,480 psi.

c) 2,875 psi

d) 4,000 psi

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

fl N/A

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

Woolsey Operating Company, LLC (WOC) states in HYHHF-10: Operations Plan
that the Maximum Anticipated Surface Pressure will be 7,900 psi. and the
Calculated Pressure of the Producing Zone is 2,875 psi. To understand the



apparent discrepancy between the two the following variables (from measured
data) need to be addressed:

Friction Pressure of the Frac Fluid moving in the Casing (P
Friction Pressure of the Perforations (Por)

Hydrostatic Pressure of the Frac Fluid (Pp)

Effect of Tortuosity (Py)

Regional Stress (Pshmin)

When the Fracture Stimulation (“Frac”) is initiated, pressure is applied to effectively a
closed container. The treatment pressure must increase to overcome a number of
well bore and near well bore restrictions before fracturing of the shale can begin. The
initial rate is low and not all perforations will be open to accept fluid. As fluid moves
through the perforation it encounters the near well bore. This is the area which
includes the perforation gun debris along with cement and drilling fluids invasion.
Many times the near well bore damage will require much higher pressures than the
virgin shale zone to initiate a fracture through it. As frac fluid makes its way into the
shale it encounters a highly tortuous path through the anisotropic medium. In
addition it must overcome the regional stress. All of which increases the surface
treatment pressure. Eventually, the frac fluid creates enough pathways (induced
fractures) through the shale that fluid is able to move away from the well bore
avoiding the tortuosity which is seen in the lower surface treating pressure with time
and volume. The pressure envelope around the treatment stage rapidly decreases
with distance so that the actual pressure at the confining zone interface is much
lower than the treating pressure at the well bore. The interrelations of the
aforementioned variables and discussion are expressed numerically, based on
measured and collected data, in the attached supplementary diagram and associated
discussion, below.

As mentioned, surface treating pressure does not equate to the actual pressure in the
formation rather, that pressure is the ‘net pressure’ or Ppe. Pret iS the excess pressure,
above all other pressure variables, of the fracturing fluid inside the fracture above that
simply to keep the fracture open. To understand this, first the bottom-hole treating
pressure (BHTP) at the perforations needs to be calculated; whereas the hydrostatic
head adds more pressure to the system, much of it is lost due to pipe friction (Pf). As
the fracturing fluid passes through the perforations, there are additional pressure
drops due to pipe friction (Ps) and tortuosity (P:) near well-bore, which further lowers
the treating pressure; this value is the gross fracture pressure (Pr). However, this is
not the final pressure being put on the reservoir formation as the in-situ minimum
horizontal principal stress (Shmin), Which is the stress within the formation that acts as



a load on the formation, counters this pressure. As illustrated in the diagram, now
that the pressure drops due to friction, tortuosity and intra-formation stress have been
accounted for, the Ppne, Or true pressure on the formation has been quantified. The
calculated 3,480 psi for the Py is above the fracture gradient (“fracture pressure”, per
the HVHHF-10, Operations Plan) of the formation at a 2,875 psi gradient and thus,
will be enough pressure to breakdown the reservoir formation and facilitate artificial
fracture propagation. Therefore the anticipated maximum surface treating pressure
of 7900 psi equates to only 3.480 psi of pressure [‘infection treating pressure’, per the
HVHHF-10, Operations Plan) within the reservoir objective.

Furthermore, the Pne: of 3,480 psi is substantially less than the over and underlying
carbonate confining units (Compton/Ft. Payne & Lingle Limestones, respectively) of
which have fracture gradients (“fracture pressure”) of 4,000 psi. Considering that the
pressure envelope around the treatment stage rapidly decreases with distance (~80
feet of vertical distance to the nearest confining zone, the Compton Limestone) the
Poer Value will be even less than the 3,480 psi; therefore, fracturing will not propagate
into or through the upper or lower confining unit and thus, not allow the
transmission of fiuids out of the producing zone. The Compton/Ft. Payne upper
confining unit, of which will not be fractured and breached during hydraulic
fracturing operations, will be at a projected ~5100 TVD; the base of the deepest
water aquifer is at ~700" TVD, a vertical distance of 4400 feet between the two.
Therefore. there will be no resultant contamination upward of surface aquifers or
sources of drinking water (USDWs). To do so would, literally, defy the laws of physics.
From an operations standpoint, it would be an engineering impossibility.

In addition to measured rock mechanics and seismically defined stresses, from which
the aforementioned was derived, microseismic studies of two wells completed in the
New Albany Shale, Grassy Creek Formation, substantiate the data above in that those
treatments did not fracture up into or past our confining zones of the Compton/Ft.
Payne, or below the Lingle Limestone. In fact, in one instance, our fracture treatment
did not penetrate past the Selmier Shale—the formation immediately below the
reservoir objective, the Grassy Creek.



SIGNIFICANT PRESSURES AFFECTING P, (Net Pressure):
Surface Treating WHERE P . EQUALS NET PRESSURE IN THE FORMATION UGWEAG

t
T Pressure (STP) ne

: ‘pg’ HYDRAULIC FRACTURING

(wellbore schematic not to scale & for illustration purposes, only)

In-Situ, minimum horizontal
principal stress _,m:_q::

! Hydrostatic
Ph Pressure
Pg 5 oy

— Peforation )
] ¥ Friction Pnet
: _,ﬁtmq_ .u_cﬂ No:m of Tortuosity

‘near well-bore’)

ﬂ. :nﬁ._u
| Bottom-Hole N\
) Treating Pressure PERFORATIONS
! ) u # /CLUSTERS
7" CASING BHTP \

CEMENT /

Gross Fracture

J \ / I i \
uﬁ.nmmmm__ﬁm ' 7 Nt _ =S FRACTURE WING
, Pfe — . v - ACROSS FROM N
Pipe Friction II...I PERFORATION //
Ft‘.u_ .I...Jl /

4.5" CASING

LINER

4.5"x7"
HANGER
PERF 'CLUS-
FRAC PLUG . STAGES CEMENT

KNOWNS CALCULATIONS SUMMARY
*Avg. Depth of Horiz: 5260 TVD i.e. net pressure i i lue as it
*Om@mw:@ m::a_ 5560’ of 7"; 5050’ of 4.5" (P-110) 1. ps - P+ pp = BHTP anmHL o SRR i QESE vane 4
*Stages: 3¢ @ ~110’ (all not shown, here) is the excess pressure 9". the fracturing fluid inside
*Perforations: 5 clusters at 6 shots per cluster; 30 7900 - 2353 + 2335 = 7882 psi | the fracture above that simply to keep the fracture
holes per stage @ 0.48" diameter open. This excess pressure provides the energy
*Frac Rate: 80 BPM available at any given time to hold open the frac-
*Frac Fluid: 3% KGCI 2. BHTP - _u_cm' Pt= Pse ture and make it grow. The 3480 psi is above the
‘Frac Fluid Density, specific gravity: 8.54 ppg ) . ; formations fracture gradient of 2875 and will facili-
*Frac Gradient of the NAS/G.C. Formation: 2875 psi 7882 - 555 . 2175 = 5152 psi tate artificial fracture Uﬂonmmm:o:. mncm:< as
............................................................ T important, this pressure is below the fracture gradi-

- 7900 psi Ppf- 555 psi _ ent of the over & underlying carbonate confining

(anticipated max.) 3. Pfec ~Shpin=Ppet units, which have a 4000 psi fracture gradient. An

Ph - 2335 psi pt - 2175 psi ! anticipated maximum surface treating pressure
: . 5152 - 1672 = 3480 psi of 7900 psi equates to only 3480 psi active net
Pf- 2353 psi Shmin - 1672 psi . pressure in the reservoir objective.
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ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Qil and Gas Resource Management
One Natural Resources Way Springfield, llincis 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 "240.0i" and "245.xxx" are to 62 Ill. 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 Qil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 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: 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? I:lYES 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 éach 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 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
[f=]

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 HYHHF operation at any
given time.




125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 2674383

\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

a) No

b) See Attached Schedule

c) 175,000 gal. per stage

d) See Attached Schedule

€] See Attached Schedule

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



125 NoRrRTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 2674383

\” WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, Illinois

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

WOOCRCW 1H-310408-193

Chemical Abstract

Maximum
Ingredient
Concentration in

Service Number Mass per HE Fluid (% by

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

Water Groundwater Carrier/Base Fluid Water 7732-18-5 1,459,500.00 91.87158%
Sand (Proppant) To be determined |Proppant Crystalline Silica in the form of Quartz 14808-60-7 128,256.44 8.07340%
Cronox AK-50 CIA-I Baker Hughes Acid Inhibitor Oxyalkylated alkylphenol 68891-11-2 1.75 0.00011%
Cronox AK-50 CIA-| Baker Hughes Acid Inhibitor Heavy aromatic naphtha 64742-94-5 1,75 0.00011%
Cronox AK-50 CIA-| Baker Hughes Acid Inhibitor Isopropanol 67-63-0 1.75 0.00011%
Cronox AK-50 CIA-I Baker Hughes Acid Inhibitor Fatty acids 61790-12-3 1.17 0.00007%
Cronox AK-50 CIA-I Baker Hughes Acid Inhibitor Complex alkylaryl polyo-ester 68188-40-9 1.17, 0.00007%
Cronox AK-50 CIA-I Baker Hughes Acid Inhibitor Tar bases, quinoline derivs., benzyl chloride-guaternized 72480-70-7 1.17 0.00007%
Cronox AK-50 CIA-I Baker Hughes Acid Inhibitor Formaldehyde 50-00-0 1.17 0.00007%
Cronox AK-50 CIA-| Baker Hughes Acid Inhi Acetylenic alcohol 5877-42-9 0.00 0.00001%
Cronox AK-50 CIA-I Baker Hughes Acid Inhibitor Propargyl Alcohol 107-19-7 0.00 0.00001%
Cronox AK-50 CIA-I Baker Hughes Acid Inhibitor Naphthalene 91-20-3 0.00 0.00001%
Plexslick 957 Chemplex Friction Reducer Distillates (petroleum), hydrotreated light 64742-47-8 155.07 0.00976%
Plexgel Breaker XPA Chemplex Slickwater Gel Breaker Hydrogen Peroxide 7722-87-1 13.98 0.00088%
NE-6 Arbreak 8792 demu Chemplex Non-emulsifier/Surfactant  |Light aromatic naphta 64745-85-6 103.77 0.00653%
NE-6 Arbreak 8792 demuls Chemplex Non-emulsifier/Surfactant 1,2,4 - Trimethylbenzene 95-63-6 34.40 0.00217%
NE-6 Arbreak 8792 demuls Chemplex Non-emulsifier/Surfactant  |1,2,3 - Trimethylbenzene 526-73-8 3.50 0.00022%
NE-6 Arbreak 8752 demuls| Chemplex Non-emulsifier/Surfactant 1,3,5 - Trimethylbenzene 108-67-8 17.49 0.00110%
NE-6 Arbreak 8792 demu Chemplex Non-emulsifier/Surfactant  [Xylene 1330-20-7 3.50 0.00022%
NE-6 Arbreak 8792 demuls Chemplex Non-emulsifier/Surfactant 2-Ethylhexanol 104-76-7 17.49 0.00110%
Claymax Chemplex Clay Control Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 78.12 0.00492%
Claymax Chemplex Clay Control Water 7732-18-5 56.55 0.00356%
Ferriplex 66 Chemplex Iron Control Acetic Acid 64-19-7 11.66 0.00073%
Ferriplex 66 Chemplex Iron Contraol Citirc Acid 77-92-9 11.66 0.00073%
Hydrochloric Acid Oxy - Chem Acidize Formation Hydrogen Chloride 7647-01-0 356.79 0.02246%




o SAFETY DATA SHEET
M34514 NA_EN

luinr Occidental Chemical Corporation

A subsidiary of Oecidertal Petroleum Corporation o
Y

HYDROCHLORIC ACID (HCI) (ALL GRADES)

MSDS No.: M34614 Rev. Date: 09-Aug-2012 Rev. Num. 08

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Company Identiflcation: Occidental Chemical Corporation
; 5005 LBJ Freeway
P.O. Box 809050
Dallas, TX 758380-8050

24 Hour Emergency Telephone  1-800-733-3665 or 1-972-404-3228 (U.S.); CHEMTREC (U.8.): 1-800-424-9300;
CHEMTREC (outside U.8.): +1 703-527-3887

Number:

To Request an SPS: MSDS@oxy.com or 1-072-404-3245

Customor Serv.ice: 1-800-752-5151 or 1-972-404-3700

Trade Name: Hydrochlorlc Acid (HCI) aqueous all grades

Synonyms: Murlatic Acid, HCI Solution, Agueous hydrogen chloride

Product Use: Process chomical, Metal cleéning, Water purification, Petroleum Industry

2. HAZARDS IDENTIFICATION

*m*mmnmmmmﬁmmmmmn,.tuﬂm,ﬁmm“mmmmmw*Hmmmum“mmmm*mmmgmummam
. EMERGENCY OVERVIEW:

Color: Colorless

Physlcal State: Liquid

Appearance: . Clear

Qdor: _ Irritating, Pungent, Sharp

Signal Word: Danger

Print date: 09-08-2012 Tof9




HYDROCHLORIC ACID (HCI) (ALL GRADES)
34514 NA_EN

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

MAJOR HEALTH HAZARDS: CAUSES BURNS TO THE RESPIRATORY TRAGT, SKIN AND EYES. CAUSES
PEEMANENT 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 of mist, Do not get in eyes, on skin, oron clothing. Do not
taste or swallow. Wash thoroughly after handling. Use only with adequate ventilation. :

utu—**t#k**ﬂu&*#ii*ﬂw**k**ﬂﬂﬁ*a*HH*é*ﬂ#wi*%ﬂ*i*hit*HnumtirirkM*:hhhtf**#*ﬂﬂﬂnﬂgti**ﬂﬂm*;t*ﬂ*uﬂ****maai***k*uﬂi**ku

POTENTIAL HEALTH EFFECTS: .
Inhalation: May cause lrritation (possibly severe), chemical burns, and pulmoenary edema.

Skin contact: May cause irritation (possibly severe) and chemical burns,
Eye contact: May cause Irvltation (possibly severe), chemical burns, eye dameage, and blindness.

Ingestion: Not a likely route of exposure.

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

Interaction with Other Chemlcals Which Enhance Toxicity: None lknowr,
Medical Conditions Aggravated by Exposure: None known,
See Section 11:  TOXICOLOGICAL INFORMATION

3. COMPOSITION/ INFORMATION ON INGREDIEN TS

Component : % CAS Number
Hydrogen chloride 9-86 7647-01-0 :
Water 63- 91 ‘ 7732-18-6 B

4, FIRST AID MEASURES

INHALATION: If adverse effects occur, remove 1o uncontarninated area. Give artificlal respiration if not breathing. If
breathing is difficult, oxygen should be administersd by qualified personnel. If respiration or puise has stopped, have a
trained person administer basic life support (Cardlo-Pulmonary Resuscitation and/or Automatic External Deflbrillator) and

CALL FOR EMERGENCY SERVICES IMMEDIATELY.

SKIN CONTACT;: Immediately flush contaminated areas with water. Remove contaminated clothing, jawelry, and shoes
immediately. Wash contaminated areas with soap and water. Thoroughly elean and dry contaminated clothing and shoes
batore reuse. GET MEDICAL ATTENTION IMMEDIATELY.,

Print date: 09-08-2012 2of9
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. HYDROCHLORIC ACID (HCI) (ALL GRADES)
-+ NA_EN

MSDS No.: Ma4514 Rev. Date: 09-Aug-2012 Rev. Num. 06

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

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

5. FIRE-FIGH TI NG MEASURES

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

Fire Fighting: Keep unnecassary people away, lsolate hazard area and deny entry, Wear NIOSH approved
positive-pressure self-centained 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. Avold inhalatlon of material or combustion

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

Hazardous Combustion Products: Hydrogen chloride, Ghlorine, Hydrogen gas

6. ACCIDENTAL RELEASE MEASURES

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

1o appropriate agencies.

7.HANDLING AND STORAGE

Storage Conditions: Store and handle in accordance with alt current regulations and standards. Store in rubber-lined
steel, acld-resistant plastic or glass containers. Keep container tightly closad. Store in a cool, dry area. Store in a
woell-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: 08-08-2012 30f9




M34514 NA_EN

MSDS No.: M34514

Rev. Date: 09-Aug-2012

HYDROCHLORIC ACID (HCI) (ALL GRADES)

Rev. Num. 06

Handling Procedures: Avold breathing vapor or mist. Do not getin 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
Component ' OSHA Final PEL OSHA Final PEL OSHA Final PEL
TWA STEL Ceiling
Hydl’ogen chloride |  =wewe | e 5 ppm
7647-01-0 7 mg/m® -

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

As listed below

Non-Regulatory Exposure Limii{s):

Component CAS ACGIH ACGIH ACGIH OSHA OSHA | OSHA Ceiling
Number TWA STEL Celling TWA STEL (Vacated)
(Vacated) | {Vacated)
Hydrogen chloride 7647-01-0 PSR 2ppm | s mmmen 5 ppm
_ _7.mg/m®

- The American Conference of Governmental industrial Hyglenlsis (ACGIH) is a voluntary organization of
professiona) industrial hyglene 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 blological exposure Indices.

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

PERSONAL PROTECTIVE EQUIPMENT: ‘
Eye Protection: Wear chemical safety goggles with a face-shield to profeci against eya and skin contact when

appropriate. Provide an emergency sye 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 exlsis, Always place panls legs over boots,

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

Protective Material Types: Nitrile, Neoprene, Butyl rubber, Polyvinyl chloride (F’VO), Responder®, Trellchem®
- HPS, Tychem®

immediately Dangerous to Life/ Health (IDLH)

Component
50 ppm IDLH

Hydrogen thloride

Respiratory Protection: A NIOSH approved full-face respirator equipped with acld gas caritldges (appropriate for
hydrogen chloride) may be permissible when symptoms have been observad that are indicative of overexposure.
When the level may ba 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 potentfal for uncontrolled release or unknown concentrations. A respiratory protection program that meets 29
CFER 1910.134 must be followed whenever workplace conditions warrant use of a respirator.

Print date; 09-08-2012 40f9




HYDROCHLORIC ACID (HCI) (ALL GRADES)
M84514 NA_EN

MSDS No.: M34614 Rev. Date: 09-Aug-2012 Rev. Num, 08

9. PHYSICAL AND GHEMIGAL PROPERTIES

Physical State: Licuid

Appeararice: Clear

Colon ' Colotless

Odor: Irtitating, Pungent, Sharp
Odor Thraeshold: 0.3 ppm (causes olfactory fatigue)
Molecular Weight: 36.46

Molecular Formula: HCl

Boiling Point/Range: 140 » 221°F (60 - 105 °C)
Freezing Point/Range: 2810 5 °F (-34 to -15 °C)
Vapor Pressure: 14.6 - 80 mmHg @ 20 °C
Vapor Denslty (alr=1): 1.3 @20°C

Speciflc Gravity (water=1): 1.06-1.18

Density: 8.75-0.83 lbs/gal
Water Solublliy: 100%

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

10. STABILITY AND REACTIVITY

Reactlvity/ Stabllity: Stable at normal temperatures and pressures.

Conditions to Aveld: Avoid heat, flames, sparks and other sources of ignition. Avoid contact with water. Will react wilh
some motals forming flammable hydrogen gas. Hydrogen chloride may react with cyanide, forming lethal concentrations

of hydrocyanic acld. Avold contact wlth incompatible materials.

incompatibililles/ Materlals to Avoid: Metals, Alkalis, Oxidizing agents, Mercuric sulfate, Perchloric acld, Garbid;:s of
calcium, cesium, rubidium, Acelylides of cesium and rubidium, Phosphides of calcium and uranium, Lithium silicide '

Hazardous Decomposition Praduets: chlorine, hydrogen chloride, hydrogen gas

Hazardous Polymerization: Will not oceur

1. TOXICOLOGICAL INFORMATION

IRRITATION DATA: As lisied below

Standard Dralzse (Eye): rabbit-eye mild

standard Draize (Skin): human-skin mild

Prini date: 09-08-2012 50f9




HYDROCHLORIC ACID (HCI) (ALL GRADES)
M34514 NA_EN

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

TOXICITY DATA:

Component LD50 Oral: LC50 inhalation: LDS50 Dermal:
; 700 mg/kg (Rat) 3124 ppm (1 hr-Rat) 5010 mg/kg (Rabhbit)
Hydrogen chloride 7 .
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 eroslon of teeth. Contact with
eyes causas Immediate severe irritation with possible burns, permanent visual impairment, or total loss 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. Ingesiion may cause intense pain, nausea, vomiting, bleading, circulating collapse,

shock, and death,

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

12 ECOLOGICAL. INFORMATION

ECOTOXICITY DATA:

- Aguatlc Tox]oity:
LCA0 Gambusia affinis: 282 mg/l. 96 hr.

- Fish Toxicity: 5
LC50 Goldiish: 178 mg/L (1 to 2 hour survival time)

- Freshwater Fish Toxleity;

LC5D Bluegill: - 3.6 mg/L 48 hr

- Invertebrate Toxlcliy;
- LGS0 Shrimp: 100 - 330 mg/L.

FATE AND TRANSPORT: '
BIODEGRADATION: This maierial Is inorganic and not subject to biedegradation.

PERSISTENCE: This material Is belleved not to persist in the environment. This materlal is believed to exist in the
disassoclated state in the environment. If released to sofl, hydrogen chloride will sink into the soll. The acid will
dissolve some sail material (in particular, anything with a carbonate base) and will be somewhat neutralizad. The
remaining portion is thought to transport downware to the water table. If released to water, It dissoclates almost
completely and will be neutralized by natural alkalinity and carbon dioxide.

BIOCONCENTRATION: This material is not expected o bioconcentrate in organisms,

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

MSDS No.: M345614 Rev. Date: 09-Aug-2012 Rev. Num, 06

13. DISPOSAL CONSI DERATIONS

ust be done in accordance with local, state and federal

Reuse or reprocess, if possibla. All disposals of this material m
ns. May be subject fo disposal regulations: U.S. EPA 40

regulations. Dispose In accordance with all applicable regulalio
GFR 261,

14 TRANSPORT INFORMATIO N

.8, 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 aoid)

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:

UN NUMBER: UN1789

SHIPPING NAME: Hydrochiotic acid solution
CLASS OR DIVISION: 8

PACKING/RISK GROUP: I

15. REGULATORY INFORMATION

U.S. REGULATIONS

_ 0OSHA REGULATORY STATUS:
This material is considered hazardous by the OSHA Hazard Communicalion Standard (29 CFR 1810.1200)

CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): [f a release s 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 Quantitles:

Hydrogen chloride 5000 Ib (final RQ)

- EPCRA EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30):
If a release is reportable under EPCRA, notify the slate emergency response commission and local emargency
planning committee. if the TPQ is met, faciiities are subject to reporting requirements under EPCGRA Sections 311

. and 3712,
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HYDROCHLORIC ACID (HCI) (ALL GRADES)
M34514 NA_EN

MSDS Mo.: M34514 Rev. Date: 09-Aug-2012 Rev. Num, 06
Gomponent 1 ST EPCRARQS irésho
Hydrogen chloride 7 5000 Ib (EPCRA RQ) 500 Ib (TPQ) gas only

EPCRA SECTIONS 311/312 HAZARD CATEGORIES {40 CFR 370.10):
Acute Health Hazard, Reactive Hazard

- EPCRA SECTION 313 (40 CFR 372.65):

The following chemicals are listed In 40 CFR 372.65 and may be sub]act to Community Right-to Know Reporting
raguirements.

_Component SRl T R R, e S’lallis
Hydrogen chjotide Listed — Aerosol form only ]

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

NATIDNAL INVENTORY STATUS
U.S. INVENTORY STATUS: Toxlc Substance Control Act (TSCA): All coraponents 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 eilher the DSL or the NDSL..

STATE REGULATIONS

California Proposilmn 65!
This product is not listed, but it may contain impurities/trace elements iknown to the Slate of California to cause cancer or

reproductive toxicity as listed under Proposilion 65 State Drinking Water and Toxic Enforcement Act.

e Hydrogenichiowd

Callfornla Proposition 65 Cancer WARNING ' Not Listed
California Proposition 65 CRT List - Male Not Listed|
reproductive toxin: ‘
California Proposition 65 CRT List - Female reproductive foxin: Not Listed]
[Massachusetts Right fo Know Hazardous Substance List List
[New Jersey Right 1o Know Hazardous Substance List sn 1012; sn' 2809 (gas only)
[New Jersey Speclal Health Hazards Substance List corrosive
New Jersey - Environmental Hazardous Substance List B Listed
Pennsylvania Right to Know Hazardous Substance List : ' Listadf
Pennsylvania Right to Know Speclal Hazardous Substances ' Not Listed)
Pennsylvanla Right to Know Environmental Hazard List Listed)]
Rhode Island Right to Know Hazardous Substance List , Listed)

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

5D8 contains all the Informatfion required by the Controlled Products Regulations.

Not Listed
» F - Corrosive material
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o HYDROCHLORIC ACID (HCI) (ALL GRADES)

M34514 NA_EN ;
MSDS No.: M3d514 flev. Date: 09-Aug-2012 Rev. Num. 06

16. OTHER INFORMATION

Prepared by: OxyChem Corporate HESS - Product Stewardship

Disclaimer; .
This Informatlon is intended sclely for the use of Individuals trained in the NFPA and/or HMIS systems,

HMIS: (SCALE 0-4) (Rated using Natlonal Paint & Coalings Association HMIS: Rating Instructions, 2nd Edition)

Health: 3 Flammability: 0 Reactivity: 1

NFPA 704 - Hazard [dentification Ratings (SCALE 0-4)
Health: 3 Flammability: 0 Reactivity:

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

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

Revised California Proposition 65 Statement: - SEE SECTION 15
Revised Preparer Information: SEE SECTION 18

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. Thig information is not intended to be
all-inciusive as to the manner and conditions of use, handiing, storage, disposal and other factors that may involve other
or additional legal, environmental, safely or parformanece considerations, and OxyChem assumes no llablity whatsoever
for the use of or rellance upon this information. While our technical personnel will be happy to respond to questions, safe
handling and use of the product remains the responsibility of the customer, No suggestlons for use are intended as, and
nothing herein shali be construed as, a recommendation fo infringe any existing patents or to violate any Federal, State,

Iopal or foreign laws.

@ 8 0 o a o

OSHA Standard 29 GFR 1910.1200 requires that information be provided fo employees regarding the hazards of
chemicals by means of a hazard communication program including labeling, safely data sheets, lraining 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

o your employees.

End of Safety Data Sheet
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SAFETY DATA SHEET

Section 1. Identification

Product identifier

Product code

R nt identified uses of t

Identified uses
Uses advised against

Print date

Validation date
Version

Supplier's details

Emergency telephone
number (with hours of
operation)

: CRONOX™ AK-50 CORROSION INHIBITOR
™ g trademark of Baker Hughes Incorporated.
: CROAKS50

stance or mixture a s advis inst
Acid Corrosion Inhibitor.
Not applicable.

1 2/24/2017
: 2/24/2017
H

: Baker Hughes Canada Company
5050 47th Street S.E.
Calgary, Alberta, T2B 381
Canada
For Product Information: 281-276-5400
(8:00 a.m. - 5:00 p.m. CST, Monday - Friday

: CHEMTREC: 800-424-3300 (U.S. 24 hour)
Baker Petrolite: 800-231-3606 (North America 24 hour)
CANUTEC: 613-996-6666 (Canada 24 hours)
CHEMTREC Int'l 01-703-527-3887

Section 2. Hazard identification

Classification of the
substance or mixture

GHS label elements
Hazard pictograms

2/24/2017

: FLAMMABLE LIQUIDS - Category 3
ACUTE TOXICITY (oral) - Category 4
ACUTE TOXICITY (dermal) - Category 3
ACUTE TOXICITY (inhalation) - Category 3
SKIN IRRITATION - Category 2
EYE IRRITATION - Category 2A
SKIN SENSITIZATION - Category 1
GERM CELL MUTAGENICITY - Category 2
CARCINOGENICITY - Category 2
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Respiratory tract
irritation) - Category 3 ‘
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) -
Category 3
SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) (kidneys and
liver) - Category 2
AQUATIC HAZARD (ACUTE) - Category 2
AQUATIC HAZARD (LONG-TERM) - Category 2
Health Hazards Not Otherwise Classified - Category 1

RORCAC AURC,
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 2. Hazard identification

Signal word 2
Hazard statements

Precautio stateme

Prevention

Response

Storage
Disposal

Supplemental label
elements

Danger

: Flammable liquid and vapor.

Toxic in contact with skin or if inhaled.

Harmful if swallowed.

Causes serious eye irritation.

Causes skin irritation.

Prolonged or repeated contact may dry skin and cause irritation.
May cause an allergic skin reaction.

Suspected of causing genetic defects.

Suspected of causing cancer.

May cause respiratory irritation.

May cause drowsiness or dizziness.

May cause damage to organs through prolonged or repeated exposure. (kidneys,
liver)

Toxic to aquatic life with long lasting effects.

: Obtain special instructions before use. Do not handle until all safety precautions

have been read and understood. Wear protective gloves. \Wear eye or face
protection. Wear protective clothing. Keep away from heat, hot surfaces, sparks,
open flames and other ignition sources. No smoking. Use only outdoors or in a well-
ventilated area. Avoid release to the environment. Do not breathe 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.

: Collect spillage. Get medical attention if you feel unwell. IF exposed or concerned:

Get medical attention. IF INHALED: Remove person to fresh air and keep
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. IF
ON SKIN: Take off immediately all contaminated clothing and wash it before reuse.
Wash with plenty of soap and water. Call a POISON CENTER or physician if you
feel unwell. Take off contaminated clothing and wash it before reuse. 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 imitation persists: Get medical attention.

: Store locked up.
: Dispose of contents and container in accordance with all local, regional, national

and international regulations.

- Avoid contact with skin and clothing. Wash thoroughly after handling.

Section 3. Composition/information on ingredients

Substance/mixture : Mixture
Ingredient name % (wiw) CAS number
Oxyalkylated alkylphenol 10-20 68891-11-2
Heavy aromatic naphtha 10-20 64742-94-5
Isopropanol 10-20 67-63-0
Fatty acids 5-10 61790-12-3
Complex alkylaryl polyo-ester 5-10 68188-40-9
Tar bases, quinoline derivs., benzyl chloride-quaternized 5-10 72480-70-7
Formaldehyde 5-10 50-00-0
Acetylenic alcohol 1-5 5877-42-9
Propargyl alcohol 1-6 107-19-7
Naphthalene 1-5 91-20-3
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 4. First-aid measures
Description of necessary first aid measures

Eye contact : Immediately flush eyes with plenty of water, occasionally lifting the upper and lower
eyelids. Continue to rinse for at least 15 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 breathing.
If not breathing, if breathing is irregular or if respiratory arrest occurs, provide
artificial respiration or oxygen by trained personnel. If unconscious, place in
recovery position and get medical attention immediately. Maintain an open airway.
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 15
minutes. Get medical attention. 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. If material has been swallowed and the exposed
person is conscious, give small quantities of water to drink. 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. Never give anything by mouth to
an unconscious person. If unconscious, place in recovery position and get medical
attention immediately. Maintain an open airway.

Most important symptoms/effects, acute and delayed
Potential acute health effects

Eye contact : Causes serious eye irritation.

Inhalation : Toxic if inhaled. Can cause central nervous system (CNS) depression. May cause
drowsiness or dizziness. May cause respiratory irritation.

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

Ingestion : Hammful if swallowed. Can cause central nervous system (CNS) depression.

Over-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.

Indication of immediate medical attention and special treatment needed, if necessary

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.

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. It 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)
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 5. Fire-fighting measures
Extinguishing media

Suitable extinguishing : Use dry chemical, CQ., water spray (fog) or foam.

media

Unsuitable extinguishing : Do not use water jet.

media
Specific hazards arising : Flammable liquid and vapor. In a fire or if heated, a pressure increase will occur
from the chemical 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.

Hazardous thermal . carbon dioxide,carbon monoxide,nitrogen oxides,sulfur oxides,halogenated
decomposition products compounds
Special protective actions . Promptly isolate the scene by removing all persons from the vicinity of the incident if
for fire-fighters 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.

Special protective : Fire-fighters should wear appropriate protective equipment and self-contained
equipment for fire-fighters breathing apparatus (SCBA) with a full face-piece operated in positive pressure
mode.
Section 6. Accidental release measures
Personal precautions, protective equipment emer roc S
For non-emergency . No action shall be taken involving any personal risk or without suitable training.
personnel 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.

For emergency responders : If specialized 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-emergency personnel”.

Environmental precautions : 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.

thods and materials for containment and cleanin

Small 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.

212412017 CROAKS50 4/11



CRONOX™ AK-50 CORROSION INHIBITOR

Section 6. Accidental release measures

Large spill : Stop leak if without risk. Move containers from spill area. Use spark-proof tools and
explosion-proof equipment. Approach release from upwind. Prevent entry into
sewers, water courses, basements or confined areas. 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 to 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.

Section 7. Handling and storage

Precautions for safe handlin

Protective measures : 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. Avoid 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 not ingest.
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.

Advice on general : Eating, drinking and smoking should be prohibited in areas where this material is

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

Conditions for safe storage, : Store in accordance with local regulations. Store in a segregated and approved

including any area. Store in original container protected from direct sunlight in a dry, cool and well-

incompatibilities ventilated area, away from incompatible materials (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

Contr arameters
Occupational exposure limits

Ingredient name Exposure limits

Isopropanol ACGIH TLV (United States, 4/2014).
STEL: 400 ppm, 0 times per shift, 15 minutes.
TWA: 200 ppm, 0 times per shift, 8 hours.
Formaldehyde ACGIH TLV (United States, 3/2015). Skin sensitizer.
Inhalation sensitizer.

C: 0.3 ppm

C: 0.37 mg/m?
Propargyl alcohol ACGIH TLV (United States, 3/2015). Absorbed through
skin.

TWA: 2.3 mg/m?, 0 times per shift, 8 hours.
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 8. Exposure controls/personal protection

TWA: 1 ppm, 0 times per shift, 8 hours.
Naphthalene ACGIH TLV (United States, 3/2015). Absorbed through
skin.

TWA: 52 mg/m?, 0 times per shift, 8 hours.

TWA: 10 ppm, 0 times per shift, 8 hours.

Consult local authorities for acceptable exposure limits.

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

controls ventilation or other engineering controls to keep worker exposure to airbome
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.

Individual protection measures
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 goggles.

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.
Boiling point : Not available.
Initial Boiling Point : Not available.
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
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 9. Physical and chemical properties

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.

octanol/water

Auto-ignition temperature : Not available.

Decomposition temperature : Not available.

Viscosity : Dynamic (15.6°C): 38 cP

vocC : Not available.

Pour Point 1 -23.3°C (-9.9°F)

Section 10. Stability and reactivity

Reactivity : No specific test data related 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
products should not be produced.

Section 11. Toxicological information
Information on toxicological effects

Acute toxicity
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 -
Isopropanol LC50 Inhalation VVapor 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 -
LD50 Oral Rat >10000 mg/kg -
Formaldehyde LD50 Dermal Rabbit 270 mg/kg -
LD50 Oral Rat 640 mg/kg -
LD50 Oral Rat 800 mg/kg -
Acetylenic alcohol LD50 Dermal Rabbit >2000 mg/kg -
LD50 Oral Rat 4100 mg/kg -
Propargyl alcohol LC50 Inhalation Vapor Rat 2000 mg/m? 2 hours
LD50 Oral Rat 55 mag/kg -
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 11. Toxicological information

LD50 Dermal
LD50 Dermal

Naphthalene
CRONOX™ AK-50
CORROSION INHIBITOR

LD50 Oral

Rabbit
Rabbit

Rat

>20 g/kg -
630 mg/kg -

1400 mg/kg -

Irritation/Corrosion
No applicable toxicity data

Sensitizati
No applicable toxicity data

Mutagenicity
No applicable toxicity data

Carcinogenicity

Product/ingredient name OSHA IARC

Isopropanol - 3
Formaldehyde + 1
Naphthalene - 2B

NTP

Known to be a human carcinogen.
Reasonably anticipated to be a human carcinogen.

Reproductive toxicity
No applicable toxicity data

Teratogenicity
No applicable toxicity data

Specific target or toxicity (single exposure

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
cific target organ toxicity (repeated ex e

Name Category Route of Target organs
exposure

Propargyl alcohol Category 2 Inhalation kidneys and liver

Aspiration hazard

Name Result

Heavy aromatic naphtha

ASPIRATION HAZARD - Category 1

Information on the likely
routes of exposure

: Routes of entry anticipated: Dermal, Inhalation.

Delayed and immediate effects and also chronic effects from short and long term exposure

Short term exposure

Potential immediate Not available.
effects
Potential delayed effects : Not available.

Potential chronic health effects

2/24/2017
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 11. Toxicological information

General

Carcinogenicity

Mutagenicity
Teratogenicity
Developmental effects
Fertility effects

: May cause damage to organs through prolonged or repeated exposure. Prolonged
or repeated contact can defat the skin and lead to irritation, cracking and/or

dermatitis. Once sensitized, a severe allergic reaction may occur when

subsequently exposed to very low levels.
: Suspected of causing cancer. Risk of cancer depends on duration and level of

exposure.

: Suspected of causing genetic defects.

: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.

Numerical measures of toxicity

Acute toxicity estimates

Route ATE value
Inhalation (vapors) 8.145 mg/l

Section 12. Ecological information

Toxicity

Product/ingredient name Result Species Exposure

Isopropanol Acute LC50 1400000 ug/l Marine water | Crustaceans - Crangon crangon | 48 hours
Acute LC50 1400000 pg/l 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

Propargyl alcohol EC5098.1 mg/l Algae 72 hours
Acute EC50 3.36 my/I 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 ug/l Marine water Crustaceans - Palaemonetes 48 hours

pugio
Acute LC50 213 pg/l Fresh water Fish - Melanotaenia fluviatilis - | 96 hours
Larvae

Chronic NOEC 0.67 ppm Fresh water | Fish - Oncorhynchus kisutch 40 days

Persistence and degradability

Product/ingredient name

Aquatic half-life

Photolysis

Biodegradability

Propargyl alcohol

Readily

Other adverse effects

2/24/2017

: No known significant effects or critical hazards.

CROAKS0

9/11



CRONOX™ AK-50 CORROSION INHIBITOR

Section 13. Disposal considerations

Disposal methods

: Dispose of surplus and non-recyclable products via a licensed waste disposal
contractor. Waste packaging should be recycled. Incineration or landfill should only
be considered when recycling is not feasible. This material and its container must
be disposed of in a safe way. Care should be taken when handling emptied
containers that have not been cleaned or rinsed out. Vapor from product residues
may create a highly flammable or explosive atmosphere inside the container. Do
not cut, weld or grind used containers unless they have been cleaned thoroughly
internally. Avoid dispersal of spilled material and runoff and contact with soil,
waterways, drains and sewers.

Section 14. Transport information

hazard class(es)

DOT Classification TDG Classification IMDG IATA

UN number UN1992 UN1992 UN1992 UN1992
UN proper FLAMMABLE LIQUID, |FLAMMABLE LIQUID, |FLAMMABLE LIQUID, [FLAMMABLE LIQUID,
shipping name |TOXIC, N.O.S. TOXIC, N.O.S. TOXIC, N.O.S. TOXIC, N.O.S.

(Contains: Isopropanol, |(Contains: Isopropanol, | (Contains: Isopropanol, | (Contains:

Propargyl alcohol) Propargyl alcohol) Propargyl alcohol) Isopropanol,

Propargyl alcohol)

Transport 36.1) 3(6.1) 3(6.1) 3(6.1)

Packing group

sections of the
Transportation of
Dangerous Goods
Regulations: 2.18-2.19
(Class 3), 2.26-2.36
(Class 6)

Environmental |Yes. Yes Yes. No.
hazards

Additional - Product classified as Emergency -
information per the following schedules (EmS)

F-E S-E

Special precautions for user

Transport in bulk according

: Transport within user’s premises: always transport in closed containers that are

upright and secure. Ensure that persons transporting the product know what to do in

the event of an accident or spillage.

to Annex Il of MARPOL and

the IBC Code

DOT Reportable
Quantity

2/24/2017

¢ Not available.

Formaldehyde, 167 gal of this product.
Propargyl alcohol, 2535 gal of this product.
Naphthalene, 837 gal of this product.

CROAKS0
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 14. Transport information

Marine pollutant Heavy aromatic naphtha
Acetylenic alcohol

North-America NAERG 13

Section 15. Regulatory information

Canadian lists

Canadian NPRI : The following components are listed: Formaldehyde; Heavy aromatic solvent
naphtha; Naphthalene; Isopropyl alcohol; Propargyl alcohol

CEPA Toxic substances : The following components are listed: Formaldehyde; Naphthalene

Canada (CEPA DSL): : At least one component is not listed in DSL but all such components are listed in
NDSL.

Inventory list

United States : Allcomponents are listed or exempted.

Additional information

This product contains a chemical (CAS No. 72480-70-7 - tar bases, quinoline derivatives, benzyl chloride-quaternized)
that has not been placed on the DSL due to a suspicion of being toxic. Environment Canada has imposed a condition
which allows the importation of this substance for the purpose of use as an acid corrosion inhibitor employed in the
stimulation of oil and gas wells. This substance should not be discharged into water and disposal is limited to deep-
well injection. All users must be notified of these conditions in writing.

Section 16. Other information

National Fire Protection Association (U.S.A.)

Flammability

Health Instability
Special
History
Date of printing 1 2/24/2017

Notice to reader

NOTE: The information on this SDS is based on data which is considered to be accurate. Baker Hughes,
however, makes no guarantees or warranty, either 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 beyond 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 SDS was prepared and is to be used for this product. If the product is used as a component in another
product, this SDS information may not be applicable.

2/24/2017 CROAKS50 11711
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Section 1. Ghemleal Product and Gompany Identification

Produgt Nama

ARBREAK 8792 DEMULSIFIER

Gode ARBBTR2

supplter

Aguaness Chemlcal

A Division OF Baker Patrolite Corpomtion

A Baker {{ughes company

12645 W, Airpori Blvd, (77478)

P.0. Box 5050

Sugat Land, TX 77487-50359

For Produet Informaton/MSDSs Call: 800-231-3606
(R:00 a.m. - B:00 purm. oat, Monday - Friday)

Veraion 1.0

Malarial Uses

Demulsltier.

Effectlye Date  {2/14/2004

24 Hour
Emergency
Numhers

GHEMTREC 800-424-9300 (U.S. 24 haur)
Baker Petvoliie 800-231-3606 (North Amerdea 24 haur)
CANUTEG 613-006-6866 (Ganada 24 hours)

Print Date 1211412004

National Flre Pralostion Blammablifty
Aszapiation (USA) 2/
Hoalth¢, 2 X ) Renclivty
\"(’ \}"'

. ," Specliic Hezerd

Section 2. Compusition and lnfermation on Ingredients

Name

CAS# % by
Walght

EXNOSUFE LImHS

Light arernatic naphtha 8474286.6 (3060 Nol avallabla.

1,2,4-Trimelhylbenzene - 05636 10-30 Not dvailable,

1,2,3-Timolhylbenzans 626-73-B 1-5 Not available. . .

1,3,5-Trimethylbonzena 100-67-8 |60 Mot avallable,

Aylene

2-Ethylhoxano!

1330-207 |16 AGGIH (Unitat! States).
TWA: 484 mg/m® B hovr(s).
QTEL: 651 mp/m? 16 minlte(s).
TWA: 100 pprn 8 hour{s).
STEL: 160 ppm 16 minule(s).
OBHA {Unitad States),
TWA; 100 ppm 6 hour{g).
STEL: 150 pprm 15 minute(s).
TWA; 435 mg/m* 8 hour(s),
STEL: 655 mg/m? 15 mlnute(s).

104-76-7 5-10 Manufacturer
TWA; 20 ppm

While idmethylbenzens lsomers do noi have expasurg limlig, flmethylbenzane (mixed lsomers)(CAS No, 25551-13-T)

has TWA value of 25 ppm for bol ACGIH znd OSHA (revoked limil).

l(‘:f:rnifnm:-:d on Next Page
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| section 3, Huzards identitication

Physigal State énd State: Liquld., Color Dark Brown,, Oderi Adidie. Aromatic hydrocarbon,

Appearance

CERGLA Repartabla  Xylene 793 gal.

Quantily

Hazard Summary WARNING, May cause chronic effects. Combustible liquld. At eleveted temperatures, vapors

can form an {gnitable or explogive mixture with alr. Can form explosive mixturas at
temperatures at or ahove the flagh paint. Vapors can flow along surdaces 1o distant igniton
soureas and flash back. Stetio diccharges can cauge lanitlon or axplpslen when contalner s
not bonded. May be [ritating to eyes, skin and resplratory fruct. May cause cénteal Agrvous
systam (CNS) effacls If inhaled,

Routet of Exposura Skin {Conlact), Eyes, Inhatation.
Potantlal Acute Health

Effects
Eyea May be saverely lirileling to the syss,
Shin May ha irritaling 1o ekin.
inhajallon May eausae tantral nervous systern {CNS) effe¢ls inhaled. May ha firitating 1o lungs.
Ingestion Not considared a lIKely roula of expostte, hawever, may be harmful or cause Irritaion If
swallowad, ‘
Madlcal Conditiens Exposura to this product may aggravale medical conditiens invoiving the following: blood
agoravated by system, kldneys, netvous system, livar, gaslrointesiinal lract, respitatory Tract, akiv/epithelium,
Expoaure ayes,
i Sen Toxicolbgical Information {saction 11)
Additional Hazard May be harmful if ingested, This praduct may be asplrated Into the lungs during swallawing or
dentifleation Remarks  vomiting of swallowed material, Aspleation into the lungs may produtce chemical preumionlts,
pulmenary edema, and homorrhaging. Repeated or prolonged conlact may cause dermatitis
{inflammetion) and defating of the skin {drynass).

Seetlon 4. First Ald Measures

Eye Contact Flush &yes wilh plenly of water for 16 niinutes, ogcasionally ifing upper and Jower syelids.
Get medical atlentlon Immadiataly,

FSkin Gontact Remova and [aunder or cloan contaminaled clothing snd shoes. Wash with soap and water
for @l lesst 19 minutes or unill no evidanue of maleral rermalns. Gut medical attentlon |

[rrilation aegurs.

Inhalation . Remove lo fresh alr. Oxygen may be administered if bréaihfng Is difficult. IF not breathing,
adminisler adificiel raspiration and sesk medical altentlon, Gat madieal atlention it symptoms
appear, :

Ingesiian it swallowad, do notinduce vomiting unless direcled (o do so by med|cal personnsl, Never
Induce vomiling or give anything by mouth fo a vistlm whe Is uncansclous or having
convuisions, Get madical attention If symploms appear,

Notag 1o Physiciun Nol available. .
Adcditintral Firat Ald If product Is Ingested and vomiing oocurs nalurally, have persan lean forwerd to reduce the
Remarks risk of aapiration Tnta the lungs, If breathing has stoppéd or the heart hes stupped, tralned

peraannel should immediately administer artificial respiratlon pr cardigpulmonary

resuscialion, as required.,

l Continued on Next Page J
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Section 5. Fffa Fighting Meastras .

Flammabsility of the
Produst

Combustible llquid. At elovated tamperatures, vapors can torm an fgriitable or explosive
mixtuce with air. Can form exploslve mixtures at temparalures at or above the flash poind,
Vapors ean {ow along surfaces to distant ignilion sources and llash back. Statle discharges
can gauge lgnitlon or explosion when aontainar ls not bondod.

O8HA Flammabllity
Glass

1l

Autoigritlon
temperature

Not available,

Flash Palnts

Glosed gup: 48.7°G (115°F). (FMCQC)

Flammalle Limits

L.EL. Not available, U.E.L. Not avallable.

These praducis are carbon oxides (CO, GQ%) nifroger oxides (NQ, NOx...) sulfur oxides (SO:,

and natrustions

Protective Clothing

Praducts of

Gombustion 80....). )

Five Hazards in Gpen FlamesiSpatks!Slatio, Heat.

Presence of Varlous .

Subslunges

Fire Fighting Media in case of fire, Uss foam, dry chemlcals, or GO2 fire extingulshers, Evacuate area and fight

fire from a gafe dislunce, Water spray may ha used fo keep fire-expased containgrs sool.
Kaep water jun off oul of sewsss and public walerways. Note that Tlammable vapors way form
an Ignitable mixtyre vith air. Vapors may travel considerabla distances and flagh back iF
ignited.

Do nol enter fire aren without proper personal proteative equipment, Including NIQSH

(Fira) approved self-coniained breathing apparatus,
Speclal Remarks on~ Not available. o
Fire Hazards

Section 6. Accidental Release Measures

spill Put on appropriate personal proiective equipment. Keep perscennel removed snd upwind of
spill. Shut off al} fgnition seurces; po flarss, smoking, or flames In hazard area. Approsch
release from upwind. Shut off lesk if it can by done safely. Gontain spilled matedal, Kaep out
of waterways, Dika large spilly end use & non-sparking or exploslon-proof means to rancfer
matedal 0 & approprlalé conlaingr for disposal. For small spills add absorbent (soil may bo
used in he ubsence ol ether suitable materals) scoop up nalerial and place in a sealed,

s liquid-proof coniainer, Nole {hat Hammable vapors may form an ignitable mixlure with ait,

Viapors may travel conslderable distences from splll and flash back, if lonltad, Wasla must be
disposed of In avgordance wih feders, stale and local envirtonmantal sentrol regulations.

Other Statements If RQ (Repontable Quantity) is exeoeded, raport lo Nelional Splll Response Qffice at
1-00-4124-8802.

Additional Acgldental - Notavailable.

Release Measuras

Remurks

| continued on Next Page
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Vsection 7. Hanciting andi Storage .

Handling and Storage  Pub an appropriate patsonal pialective squipment. Avald conlact with eyes, skin, and clothing.
Avoid breathing vapors of spray misls. Uss only with adequate veniation. Store in a dry,
cool ard wall vendilatad area, Keep sway from heal, sparks and flame. Keep away frons
incompatibies. Keep contalner tightly elosed and dry, To avold flre or explosion, ground
pontalnes aguipment and patsonnel befors handiing produsd,

Additional Handling and Not avallable,
Storage Remarks

Section 8. Exposurs Gonfrols/Personal Protection

Engihaaring Gonltrals  Provide exhaual ventlation or olher anglneering controls to keap tha airbams concenlrallons
- of vanors or parileles below thelr respective fhreshold limit value. Ensure thal eyewash

stetions and $alety showsrs are proximel to the Wark-staion location.

Personsi Protection

Parachal Pratective Equiprent recommendations arg based on enlfsipated known rmanufactudng and use contlitiens.

These condiluns are expactad to resull in only Incidentel exposure. A thorough review of (he job tasks and condltions by

a safety professional is recommentdad ta delatiing the levsl of personal protective equipment appropriate for thesa fob

tasks and condillons.

' Eyps Ghemical safely yoygles.

Bddy Weur long slecves o prevent repeated or prolanged skin ¢ontact,

Hespiratory Respiralor use 1a not expeciet Lo be natsssary under normal condllons of use. In poarly
ventilaled areas, emergency sliuations or IF sxpasuré levels pre excoeded, use NIOSH
appravad full face resplmtor,

Hands Chemical resfstant gloves. Nitdle or Neopreng gloves, 41 gloves.
Feat Chemioal rasistant boots ar overthoes.
Olher infarmation Not availeble.

J

Additiohial Exposure Nt available.
Gontrol Remarks

Segtion 9, Typical Physical and Chemical Properties

Physical State and Liquld, Otor Adidie, Aromalle hydrocarbon.
| Appearancs - i
pH 6,6 - 0,5 (5% of praduc! In 75% |Color Drark Brown,

L L Isaprapanod / 25% waler solution) )

Speclfic gravity 0.862 - 0.964 @ 16*C (60°F)

Density 7.93 - 8,03 Ibsigal @ 18°C (G0°F)

Vapar Density =1 (Alr=1)

Vapor Presaure 7.6~ mmHg @ 21°C (70°F) Caleulated Value for all Gumponents.
Evaporation Rate Not Availeble or tjot Appiteable for Solids,

Voo Mot avaliable, |

| Viscosity 11 - 12 cps @ 38°C (100°F) Kinematlc .

Pour Polnt ~A0°C (-40°%F) .

Solubllity (Water) Disperslbie B

Baljling Point Not avallable.

Continued on Next Page
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l Physizal Ghemical Not avallable,
Comments

Sectfon 10, Stabjlity and Reactivity
Stabllity and Reagtivity  The product is stable.
Condltions of natabiity Mol avaliable,

Incempalibllity with Qxidizing material,

Vatlous Substancas . ]
Hazardoua Not applleable,

Decompasilion

Producta

Hazardous Hazardous pelymerization is not expedled fo osour,

Polymerization

Speclal Stability & Not avallable.

Reuglivity Remarks

Swction 11. Toxleslogiaal Informatian

Componant Toxleolggleal Informatinn
Acute Anlmal Toxlcly

Light aromatic naphtha ORAL {LD50); Avule; 2800 mglkg;] [Ral]. 8400 mghkg [Rat].

1,2,4-Trimeihylbenzans ORAL (LD30Y: Acute: 5000 mg/kg [Ral].  VAROR (LGRD);
Acile: 18000 mp/m® 4 hour(s) [(Rat),

1,2,3-Trimeihylbenzene Notgvallable,

135 Trimethylbenzene VAPOR {LC5D): Acute: 24000 mg/m? 4 haui(s) {Rat].

Xylene ORAL {L.h50): Acuter 4300 mg/ig [Rat]. 3823 mghy [Male |

rall. DERMAL (LRS0); Acute; >1700 mg/kg [Rabbit).
VAPOR (LCH0): Acute: 5000 ppm 4 hour(s) [Rat],

2-Ethylhexanol ORAL (LD5O): Acute; 3730 mgrkg [Rat]. 2500 mygfkg
: [Mouse]. DERMAL (LD50): Acule: 1970 mglkg [Rabbit],

Ghronic Toxlnitybata
1} Light aremalic naphtha

Ingestlon has produced Central Norvous System sifects In lahoratory animala. (EPAIOTS 87-8214199 and
88-920000348)

2} 1,2 4=-Trimelhylbenzene

1.24-Trimelhylbenzens, also know as pseudocumana, 1 a component of lhis preduct.  Chronle pseudocumens
exposure may provoke hronchospasin with cough and wheezng (Plunkett, 1976; ACGIH, 1991; Ballig et ul, 1966).
Regpiratory disiress was noloed in experlimental animals following $ub aouls Inhalatlon exposure (Gagae, 1970},
Mervoustiess and arilely were notad vith chironle ocgupational exposure (Balty st al, 1966; AGGIH, 1981).

At the time of this review, no studiss were found on the polential sdverse reprodyucive sffests of psendesumsne in
htimeng, byt timethylbenzenes (Including pseudemumens) can cross the placental burrier (Clayton & Clayton, 1994:

Doroly et al, 1978). Ih sn experimantal anlinal siudy, offspring born 10 pregnant rats exposad to pseudocumene were
heakhy at binth and arew hormally (Gamorun slal, 194y), .

Continued on Next Page
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|

Blowd effoots such as anemia and delaysd clotiing lime have bean nolived in workers chronleally exposed ta & galvant
contalning tdmethylberzene, The blood effgels, huwaver, may have been dus lo @ conlbiminant int the solvent such ag
benzene (a known biood toxing.

3) 1.2,3-Trimelhylbenzene
Mot avallable,
4) 1,8,8-Trimelhyibenzene

1.3,5-Trimethylbenzane (Mysliylene) Is & component of thla product.  Ghranle asthmatie-ike bronghitis may be 4 defayed
chronle hazard (EPA, 1988; Laham, 1987; HSD8, 1997). Nervousness, tenslon, and anklaly hava teean aoted In
chronleally exposad warkers with axposure ta a mixiure of solvents Including mesitylene (HSDB, 1997). Elevated alkaline
phosphates and SGOT(lver enzymss) levsls have heeh noted in chroni animal Inhialation sludles (Claylon & Clayton,
'J944). These sffects have not been reporied In exposed humans. (Reprotext)

Thromhogylopenia {2 lack of platelels in the blood) with blgedlng from the guma and nose and milg anemia may doour
with chronic exposura to mesilyleng es a component of the comimerslal solvent mixtUre, “FleetX-DV-89" (Plunkelt, 1976;
Finkel, 1983; HSDB, 1987}, Goagulalion {clofing of thi blood) tmes were delayad by aboul 40% In & gréup of workars
shronically exposed 1¢ & mixture of solvents containing about 30% mesitylane (Laham, 1987). Thage hemalplogical
disorders may have heen dua {o a contaminant, such as banzene (Hathaway el al, 1896), Thrombacytasis (an increase of
platelals in the Llood) and thromboeytopenla have been nolad In rabblis (Clnyton & Claylon, 1984). {Reprotext)

'1,3,6-Trimolhylbaitzene has basn poslliva In & mulaganicity Atsay (Lawly, 1992), {Reprolext)
5) Xylene _
Xylena (mixad isoragrs) is a component of this praduet. Eifgnts of chronla expusure 10 Xylene are similar fo those of

woute expusure, but may be more severe. Chronic inhalatlon repariedly was assodlated wiih headache, tremors,
apprehension, memoty loss, weakness, dizziness, loss of appetile, nausea, Anging in the eans, iritability, thirst, anemia,

mutossl bleeding, enlarged fiver, and hyperplasia, tut not destrastion of the bone marrew (Claylon & Claylon, 1894; JLO, |-

1983). Some earlier répurts of offects of Ghronlc exposure 1o xylene have been questioned, as exposures were not
Jimited ko xylene alons.

Effests on the blood have baen reported fror chronle exposure lo as litle as 60 wg/m3 (Pap & Varga, 1087}, Repeated
expostre can damage bone marrew, calising low blogd call count and can damage the liver ahd kidneys (NJ Departimient
of Health, Hazawlous Substunca Faol Sheat), Chronie xylene exposure (usually mixed wilh other solventz) has groducad
Irraveraible damage to the GNS (ILQ, 1983), CNS effecis may be exacerbated by ethanol abuse (Savolalnen, 1980).
Xylene may damags hearing or anhance sensilivily 10 nolse In chronic oeaupational expoesures (Morata at al, 1994),
probably {rum reuroloxlc mechanism. Tolérandse ta xylens can ocour over the work Weok and disappear aver the
waakend. (ACGIH, 19923,

Inhalatian éxpasure has produced fetoloxlcity and pastnatal developmental toxiclty in laboratory animals, (AP, 1978,
Kehsigion, MD, EPAIOTS Document No, 878210350 and Hass, V., et al, 1895, Neurotoxicology and Teratalogy 17!
341-349 and 1807, Neurotoxicology 18: BA7-662)

&) 2-Ethythexano!

2-Ethylhexanel (2EH) Is a compunent of this praduel. Chronle overegposure has been suggestad ay g sause of the
following effects I lsboralory animais, and may aggravate pra-oxisting disordurs of these organs in humens; [iver
.Eg,grs;;naliﬁes. Kldriey lamage, lung damags, cardiac abrormeliy, bioot abnimalities, and spleen damage. (Vendor

In auhghronic oral studles, 2EH has praducad liver and kidney effects in labaratory anlmals, (RTECS)

2EH has produced developmentat affects in oral sludiss In laboratery animials including teratogenicity at matamally toxic
dascy (Dlayten & Clayten, 194, (1 1S0D)

Continted on Next Page
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Produst Toxivalegival Information
Acute Animal Toxicity Notavallable, = . e b
Target Ovgans bload system, kidneys, narvous system, 1Ivar, gastrolntestinal tract, resplratory traot,

skin/eplthellum, eyes. "

Ofher Advarse Effacts  Not avdllable,

Section 12, Ecological information
Ecotoxizity Noi available.

BOLS and COR Not available,
Bladagradabla/QECT  Not avaliabla,

Toxieily of the Preducts Notavatlabla,
of Bludegradation

Spaclal Romarks Mot avallable.

Section 13. Dispasal Considerations

Responsibillty for proper waste disposal rests with the genaratar of tha waste, Dispose of any waste material In
ascordance wilh all applicable Taderal, state and [ousl reguiations, Nole thal thase reguiations may also apply lo emply
contalnars, finers and rinsate. Processing, use, dilutlon or contaminallon of tis prodyct may cause lts physical and

chermical properiies to changs,

Additlonal Waste  Notavailabls,
Remarks

Soction 14, Transport Information

DOT Clasalfination FLAMMABLE LIQUID, N.O,8, (Conlains: Light arometic
naphiha, 1,24 Trimelyibenzona), 3, UNT993, 11

DOT Rei:or&abln Xylana 793 gal.

Quantity

Haring Pollutant Not applicable, [

Additional DOT Not available.

information . >

Emerdency Response 124

Guide #aga Numbar

\

| Gantinued on Next Puge ‘
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Target orgen effects, Gombusiible llquld. At elevated temperatures, vapors eur form an
Ignitalle or explosiva mixture with alr. Gan form explosive miiuras at empgralures at or
ahove the flash point, Vapors can flow along surfaces to distent Igniiten sotrées end flash
back. Slalic discharges can cause ignilion or explosion when comalnerIs not bonded. Iritant,

Sectfon 15. Regulatory information
HOS Classifieation
U.8, Federal
Regulations
Environmental
. Regulations
Xylene;
componenta in thig product.
health hatard; dalayed hesith hazard;
proshet.
components in s product
Thrashold Not applicable.
Planning
Quantity (TPQ)
TSCA Invontory
Slatus Aol Inventory.

Exlremaly Hazardols Substansces: Not applicable 1o any components In thls praduct,
SARA 313 Toxiz Chemical Nolification and Release Repotling: 1i2a-Timethylbenzene,;

SARA 302/304 Emergensy Planning and Nolifization subslances: Not spplicable tu any

Hazardous Substances (CERCLA 302): Xylene 793 gal,;
SARA $11/312 MSDS distdbulion - chomical Invenlory ~ hazard Idemtification: fire; immedlate

Cloan Water Act (CWA) 80T Priarity Pallulan(s; Not applicable 1o any components In this

Clean Waler Act (CWA) 311 Hazardous Substarces: Xylene:
Claan Alr Act (CAA) 112(r) Accidentnl Ryleanss Prevention Subslonces: Mot Appligeble to any

All compenents are Incudad ar ara oxempted from listing on the US Toxia Substancas Control

This praduet eantaing tha lollawing sonipunents that are subjec! to the reponing requirementy
0F TSCA Section 12(b) if exported from the Unlted States: Xylena: Naphthalens.

State Regulations

State speciic Inforatation is availsble upon yequest fram Baker Petzalile,

Internutlonal
Regulations

Ganada

Eurepean Unien

- WHMIS (Canada)

All components Are compliant vath or are exemnpled from lIsfing on the Canadlan Domeslic
Subslance List,
B-3, b-zA, DZB

Alt sompanents ate Included or aro exerplad fror lisling on the European Inventory of
Ex{)allng Commerclal Chenieal Substances or the Europeat List of Nolifled {hemical
Substences,

Infemaifonat inventory slalus information Is avallable upon request from Baker Palrolite for the
following countries: Australla, China, Korea (TGGL), Phllippines (RAGS69), or Japan.

Other Regilatory
Information

Harmonized Tarlff Code Mot avallable.

No haribier regulatory Inforimation s available,

I Continuad on Next Page ]
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Seetion 16. Offier Information

Qther Bpécial Filg 2634
Considerations

v

Baker Peirolite Dlsclalmer
NOTE: The information on lhis MSDS is basad on dala whish Is considersd o be asourate, Baker Pelolile, howsver,
makes fip guarantees or warranly, eltier exprassed or impitied of the accuracy or complelenvss of this information,

The condilions or methods of handling, slorage, tse and oisposal of the product are beyond our control and may be
beyond aur knowledga. Forthia erd ather ragsons, we o nol essume responsibifity and sxprassly disclaim Rablllyy for
loss, damaye or expense arising ot of or In any way conneclad with ihe Iandiing, storage, bse or disposal of this
product.

This MBDS was prepared and s to be used for this produet. IFthe produet Is used as a vomponent In anofter product,
this MSDS information may not be spplicable.




PLEXGEL BREAKER XPA

Chemplex

Safety Data Sheet

SOLVAY GROUP

Section 1: Identification
Product identifier
Product Name « PLEXGEL BREAKER XPA
Product Code e 01025
Relevant identified uses of the substance or mixture and uses advised against
Recommended use e Petrochemical industry
Details of the supplier of the safety data sheet
Manufacturer e 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 e 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 Eye lrritation 2

Label elements
OSHA HCS 2012 ;
WARNING

D

Hazard statements « Causes serious eye irritation

Precautionary statements
Prevention « Wear eye/face protection - Safety glasses with side-shield, .
Wash thoroughly after handling.

Response o IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,
if present and easy to do, Continue rinsing,

Preparation Date: 16/Aprili2015 Format: GHS Language: Bnglish (US)

Revision Date: 17 Time/2015 N WHMIS, OSHA HCS 2012
PMage 1 oY



PLEXGEL BREAKER XPA

If eye irrltation persists: Get medical advice/attention.
IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with
water/shower.
IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for
breathing.
Storage/Disposal » Store in a well-ventilated place. Keep cool.
Store in a well-ventilated place. Keep conlainer tighlly closed.
Dispose of content and/or container in accordance with local, regional, national, and/or
international regulations.
Wash thoroughly after handling.

Other hazards
OSHA HCS 2012 e« No data available

Canada
According to: WHMIS

Classification of the substance or mixture
WHMIS o Other Toxic Effects - D2B

Label elements

WHMIS @

o Other Toxic Effects - D2B

Other hazards
WHMIS o No other WHMIS hazards than those reported above.
See all section 2 hazard statements.
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) categaries since the definition and scales applied do not match US
OSHA GHS and HAZCOM 2012 definitions and rules.

Haanh ' Special

Health Hazard: 1 - Caution: May be irritating
Reactivity: 0 - Stable: Not reactive under normal conditions
Flammability: 0 -~ Not combustible

HMIS , HMIS Health - 1: Slight Hazard
HMIS Flammability - 0: Minimal Hazard
HMIS Physical Hazard - 0: Minimal Hazard

NFPA

Section 3 - Composition/Information on Ingredients

Substances
Preparation Date: 16/Aprilf2015 Format: GIS Language: English (US)
Revision Date: 17/June/2015 WHMIS, OSIIA 11CS 2012

Tagre 2 of' 9



PLEXGEL BREAKER XPA

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.
' -~ Composition

Chemical Name Identifiers % Hazardous -

Hydragen peroxide CAS:7722-84-1 5% TO 8% Yes i

» This product is considered hazardous according to the OSHA Hazard Communication
Standard 29 CFR 1910.1200. Under Canadian regulations (Workplace Hazardous
Materials 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 « Get medical attention immediately if symptoms occur. Rinse skin immediately with
plenty of water for 15-20 minutes, Take off contaminated clothing and wash before
reuse.

Eye o 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 worn.

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
o Causes serious eye irritation.

Indication of any immediate medical attention and special treatment needed

Notes to Physician « 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. Treat symptomatically. There is no
specific antidote available.

Section 5: Fire-Fighting Measures

Extinguishing media

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

Unsuitable Extinguishing e DO NOT use high volume water jet.
Media

Special hazards arising from the substance or mixture
Unusual Fire and Explosion e Hydrogen peroxide decomposes to release oxygen.

Hazards Containers may explode when heated.

Hazardous Combustion o Hazardous combustion products may include a complex mixture of airborne solid and
Products 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.

Preparation Date: 16/April/2015 Format: GHS Lanpuage: English (11S)

Revision Date: 17/Tune/2015 5 WHMIS, OSHA HCS 2012
Page 3 of 9



PLEXGEL BREAKER XPA

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 Measufes

Personal precautions, protective equipment and emergency procedures

Personal Precautions o Avoid contact with eyes. Wear eye/face protection. 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 Dlke to collect large liquid spills.

Measures Contain and recover liquid when possible.
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
o Refer to Section 8 - Exposure Controls/Personal Protection.

Section 7 - Handling and St_orage

Precautions for safe handling

Handling o Avoid contact with skin and eyes. Wash thoroughly after handling.

Conditions for safe storage, including any incompatibilities

Storage » 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 e Reactive with strong bases and oxidizing agents.

Ignition Sources

Refer to Section 8 - Exposura Controls/Personal Protection,

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 0OSHA

Hydrogen peroxide {1y |1 ppm TWA 1 ppm TWA; 1.4 mg/m3 TWA 1 ppm TWA; 1.4 mgim3 TWA

(7722-84-1)

e e ———

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

Preparation Dale: 16/April/2015

Revision Date: 17/hine/2015 Page 4 al'y



PLEXGEL BREAKER XPA

Exposure controls

Engineering
Measures/Controls

Personal Protective Equipment

Respiratory

Eye/Face

Skin/Body

General Industrial Hygiene
Considerations

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 airborne levels below recommended exposure limits.
If exposure limits have not been established, maintain airborne levels to an acceptable

lavel.

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

Eye and face protection requirements will vary dependent upon work environment
conditions and material handling practices. Appropriate ANS| 787 approved equipment
should be selected for the particular use intended for this material. Wear eyefface
protection - Safety glasses with Side-shield, .

Wear protective gloves/protective clothing/eye protection/face protection.

Avoid all contact. Strict hygiene. Handle in accordance with good industrial hygiene
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 « The protective equipment must be selected in accordance with local standards and in
Measures 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,

Section 9 - Physical and Chemical Properties -

Information on Physical and Chemical Properties
Material Description

Physical Form {Liquid Color Red

Odor Odorless Odor Thrashold No data available

|General Properties

Boiling Polint 214 F(101.1111 C) Melting Point No data available
Decomposition Temperature No data available pH 551065 i
Specific Gravity/Relative Density |=1.03 Waler=1 Density 1.03 g/ml. w
Water Solubility Soluble Viscosity No data available ‘
Volatility

Vapor Praessure No data available Vapor Density No data available

Evaporation Rate No data available

Flammability

No data avéi[able

Flash Point No data avallable UEL '
LEL No data available Autoignition No data available

Flammability (solid, gas) None \
Environmental

Bioaccumulation Factor None ;

Octanol/Water Partition coefficient|{No data availahle

Format: GHS Language: English (US)

Preparation Date: 16/April/2015
WHMIS, OSHA HCS 2012

Revision Date: 17/ume/2015 .
Page 5 ol'Y



PLEXGEL BREAKER XPA

Section 10: Stability and Reactivity

Reactivity

o Hydrogen peroxide decomposes to release oxygen.

Chemical stability .
o 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 oceur.

Conditions to avoid
e Excess heat.

Incompatible materials
o Hydrogen peroxide decomposes to release oxygen. Keep away from combustible and
flammable materials.
Hazardous decomposition products

« Hydrogen peroxide decomposes to release oxygen. 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 - Denmal - Classification criteria not met; Acute

Acute toxicity Toxicily - Inhalation - Classification criteria not met; Acute Toxicity - Oral -
Classification criteria not met

Aspiration Hazard OSHA HGS 2012 « Classification criterla not met

Carcinogenicity OSHA HGS 2012 « Classification criterla not met

Germ Cell Mutagenicity OSHA HGS 2012+ Classification criteria not met

Skin corrosion/lrritation OSHA HCS 2012 . Classification criterla not met

Skin sensitization OSHA HGS 2012 « Classification criteria not met

STOT-RE - OSHA HCS 2012 . Classification criterla not met

STOT-SE OSHA HGS 2012 « 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 « Eye Irritation 2

Medical Conditions o None known.

Aggravated by Exposure
Potential Health Effects

Inhalation
Acute (Immediate) e Classification criteria not met.
Chronic (Delayed) o No data available
Preparation Date: [6/April/2015 FFormat: GHS Language: English (US)
Revision Date: 17/hne/2015 WHMIS, OSHA HCS 2012
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PLEXGREL BREAKER XPA

Skin

Acute (Immediate)

Chronic (Delayed)

Eye

Acute (Immediate)

Chronic (Delayed)
Ingestion

Acute (Immediate)

Chronic (Delayed)

o Classification criteria not met.
o No data available

o Causes serious eye irritation.
o No data available

« May cause burns of the gastrointestinal tract if swallowed.
o No data available

Section 12 - Ecological Information

Toxicity

o No data available

Persistence and degradability

e No data available

Bioaccumulative potential

Mobility in Soil

o No data available

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.

Section 13 - Disposal Considerations

Waste treatment methods
Product waste

Packaging waste

o 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.

« 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, evaparate 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
DOT Not regulated NDA NDA NDA NDA
TDG Not regulated NDA NDA NDA NDA
IMO/IMDG | Not regulated NDA NDA T Noa NDA
IATAJIGAO | Not regulated NDA NDA ~ NDA NDA

Preparation Date: 16/April/2015
Revision Date: 17/June/2015

Format: GHS Language: English (US)
. WHMIS, OSHA HCS 2012
Page 7 of Y



PLEXGEL BREAKER XPA

Special precautions for user o No data available

Transport in bulk according e No data available
to Annex Il of MARPOL 73/78
and the IBC Code
Other information
« Transportation status: The listed Transportation Classlfication does not address all
regulatory variations due to changes in package size, mode of shipment or other
regulatory descriptors.

Note: The above regutatory prescriptions are those valid on the dete of the publication of this sheet. Given the possible evolution of
fransportation regulations for Hazardous matetlals, it would be advisable to check their validity with your sales office.

Section 15 - Regulatory Information

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

United States

~Environment
U.S. - CERCLA/SARA - Hazardous Substances and their Reportable Quantities )
+ Hydrogen peroxide 7722-84-1 Not Listed

U.S. - CERCLA/SARA - Section 302 Extremely Hazardous Substances EPCRA RQs
1000 Ib EPCRA RQ

+ Hydrogen peroxide 7722-84-1 (concentration >52%)

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

; 1000 Ib TPQ (concentration
Hydrogen peroxide 7722-84-1 >52%)

U.S. - CERCLA/SARA - Section 313 - Emission Reporting
+ Hydrogen peroxide 7722-84-1 Not Listed

United States - California

~Environment
U.S. - Gallfornia - Proposition 65 - Carcinogens List
+ Hydrogen peroxide 7722-84-1 Not Listed

U.S. - California - Proposition 65 - Developmental Toxicity
» Hydrogen peroxide 7722-84-1 Not Listed

Other Information
o All components of this praduct are listed on the following:

- US TSCA Inventory.

Section 16 - Other Information

Last Revision Date o 16/April/2015
Preparation Date o 16/April/2015
Disclaimer/Statement of « The information provided in this Safety Data Sheet Is correct to the best of 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,
Preparation Date: 16/April/2015 Format: GHS Language: English (US)
Revision Dale: 17/une/2015 WHMIS, OSHA HCS 2012
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PLEXGHL BREAKER XPA

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, 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 Conference of Governmental Industrial Hygiene NTP = National Toxicology Program

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

MSHA =Mine Safety and Health Administration STEL =Short Term Exposure Limits are based on 15-minule exposures

NIOSH = National Institute of Occupational Safety and Heaith TWA =Time-Weighted Averages are based on 8h/day, 40h/week exposures
Preparation Date: 16/April/2015 Format: GIHS Linguage: English (US)
Revision Dale: 17/June/2015 WHMIS, OSHA HCS 2012
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SAFETY DATA SHEET

Themplex
SOLVAY GROUP

- Revision Date 03/13/2015

| SECTION 1: Identification ofthie substance/inixiure and of fhe company/undertaling

14 Product identifier
.= Trade name ' Plexslick 957

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

Uses advised against

«  For industrial use only.

1.3 Detalls of the suppller of the safoty data sheet

EOH‘IEEH&

Champlex, Solvay Group
506 CR 137

Snyder, TX 97549

Phone: (325) 573-7298

1.4 Emergancy telophone
FOR EMERGENGIES [NVOLVING A SPILL, LEAK, FIRE, EXPOSURE OR ACCIDENT CONTACT; GHEMTREG 800-424-
9300 within the United States and Canada, or 703-527-3887 {or internatlonal collect calls. _

| SEGTION 2: Hazards Identification
Although OSHA has not adoptad the environmentai portion of the GHS regulations, this document may includs informatlon on
environmental effects.

2.1 Classification of the substanca or mixture

HCS 2042 {29 CFR 1910.1200)

- Nata hazérdous product according to Globally harmonized System (GHS)

2.2 Label elaments

HCS 2012 (29 CFR 1910.1200}
Not a hazardous preduc! according to Globally harmonlzed System {GHS)

2.3 Other hazards which do not result in classification

Slighily Iriitaling 10 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 safely practice.

~ Does NOT present any particular fire hazard. :
Hazardous reactions may oceur on contact with certain chemieals. (Refer io ihe list of incompatible materlals section 10:

"Stability-Reactivity").

| I O T |

]

| SECTION 3: Composition/information on ingredients

31 Substance

PRGOD00GB264 -
Version : 1,00 / US (Z8) Chemplex

www.solvay.com ' SOLVAY GROUP

/13




Chemplex
S0LVAY GROUF

SAFETY DATA SHEET

1

Revislon Rale 03/13/2015

- Not applicable, this praduct is a mixiure.

3.2 Mixtura
- Chemical nature

Hazardous Inaredients and [mpurltles

Emulslon of pefroleum distillate and agueous solufion.

Chemical Name

Identification number
CAS-No.

Concenlratlon [%]

Disflllates (pefroleum), hydrotreated Iight

64742-47-8

14 -19

The specific chemical identity andfor exact percentage (concentration) of composition has been withheld as a trade secret,

| SECTION 4: First aid measures

4.1 Description of first-aid measures
General adviga

- Show this material safety data sheet {o the doctor in attendance,
-~ First respender needs {o prolect himself,
- Place affecled apparel in a sealed bag for subsequent decontamination,

In pase of Inhalation
Remnove to fresh alr.

- If breathing Is difficult, give oxygen.
- If breathing has stopped, apply artificial respiration.
-~ Copsult a physiclan if necessary,

In case of skin confact

- Wash off with soap and plenly of water.

~ Remove contaminaled clothing and shoes.

- Wash contaminated clothing before re-use.

- Call a physiclan if irfitation develops or persists.

In gass of aye contact

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

In gase of Ingestion

Da NOT induce vomiting.

Da not give anything to drink.
Seek medical advice.

[ T T O T |

Lay victim on side.

Do not leave the viclim unallendsd,
Vomiting may cceur spontaneously
Risk of product entering the lungs on vomiting after ingestion.

4.2 Most Imporfant symptoms and effects, both acute and delayed

Effacts
- No information available,

4,3 Indication of any Immedlate medical attentlon and special traatment needed

PRCOS0068264
Verslon : 1.00 / US (28)

www.solvay.cem

2113

Chemplex
SOLVAY GROUP




SAFETY DATA SHEET

Revision Dale 03/13/2015

Notes ta physician

- All treatments should be based on observed slgns and symploms of distress in the patlent. Conslderation should be

given to the possibility that overexposure to materlals other than this product may have occurred.

[ SECTION 5; Firefighting measures

Flash point ‘ 5200 °F (> 93 °C)
closed cup

Flalﬁmablﬂly class: Will bumn

Aufolgnition femperature no dala avallable

Elammability/ Explosive limit no dala available

5.1 Extinguishing medla
ultable extinguishing media

Water mist ,
Carbon dioxide (CO2)
Foam

Dry chemical

i 5 1

Unsultable extinquishing media

= Do not use a solid water streern s it may scatler and spread firs,
5.2 Special hazards arising from the substance or mixture

Specific hazards during fire fighting

= Under fire conditions:

- Will burn -

- (following evaporation of water)

- Harmful or loxic vapors are released.

Hazardous combustion products;

- Hazardous combustion products
~  Carbon oxides :

-. Nitrogen oxldes (NOx)

Suffur oxldes

5.3 Advice for firefighlers
ecial protective equipment for fire-fighter.
- Personal prolective equipment comprising: suitable protective gloves, safety goggles and protective clothing
~  Firefighters should wear NIOSH/MSHA approved self-contained hreathing apparatus and full protective cloihing'.

Specific fire flghting methods

- = Cool closed conlainers exposed to fire with water spray.
- Collect contarninated fire extingulshing water separately. This must not be discharged into drains.

| PRCOS006S264

www.solvay.com

Version: 1.00 / US{ ZB) & Chemplex

3/13

‘ SOLVAY GROUP
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: SAFETY DATA SHEET
Chemplex - . . .
SOLVAYGROUP v 0 e

03/13/2015

[ SEGTION 6! Accidental release measures . —I
6.1 Personal pracautions, profective aquipment and emergency procedures

Avoid contact with he skin and the eyes.

Wear suitable protective equipment.

«  For personal protection see section 8.

- Siop the leak, Turn leaking confainers leak-side up to prevent the ascaps of liguld.

1

6,2 Environmental precautions

- Dao not let product enter dralns,

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

6.3 Methods and materials for contalnment and cleaning up

Recovery
- Soak up with inert absorbent material (e.g. sand, silica gel, acid binder, universal binder, sawdust),

- Swaep up and shovel into suitable contalners for disposal.
= Never return splils in original containers for re-use,

Decontamination / cleaning

~  Clean contaminaled surface thoroughly.

- Wash off with plenty of water,

- Recover the cleaning water for subsequant disposal.

- Decontaminate tools, equipment and persanal protective equipment in a segregaled area.

Disposal
- Dispose of in accordance with local regulations.

Additional advice

- Material can create slippery condifions.

6.4 Reference to other sections

- no data avallgble -

| SECTION 7: Handling and storage

7.1 Precautions far safe handling

= Avold inhalatlon, ingestion and contact with skin and eyes.
- Handle in accordance with good industrial hygiene and safety practice.

Hyglene measuras

- Personal hygiene s an important work practice exposure eanfrol measure and [he fallowing gensral measures should be

taken when working with or handling this materials:

- 1) Do nat store, use, andfor consume foads, bevarages, tobacco products, or cosmetics in areas whera this material is
slored.

- 2)Wash hands and face carefully before eating, drinking, using tobacco, applying cosmetics, or using the {oilet,

- 3)Wash exposed skin promplly o remove accidental splashes or contact with material,

‘1.2 Conditions for safe storage, including any incompatibilities

PRCOS0068264

Varsion: 1.00 / US(Z8)

www.solvay.com . ChEmplex
, g SOLVAY GROUP

4/13




SAFETY DATA SHEET

Reavislon Date  08/13/2015

Techinlcal measures/Storage conditions

- Take all necessary measures to avoid accidental discharge of products Into dralns and waterways due o the
rupture of containers or transfer systems.

= Keep inadry, cool and weil-ventilated place.

- Keep conlalner tighfly closed.
- Do not freeze.

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

7.3 Specific end use(s)
- no dala available

| SECGTION 8: Exposure controlsipersonal protection

Introductory Remarks: These recommendations provide general guldance for handiing this product. Because specific work
environments and malerial handling practices vary, safety proceduras should be develaped for each Intended application. Assistance
with selection, use and maintenance of worker protaction equipment is generally avallable from equipment manufaciurers.

8.1 Control parameters

Components with workplace occupatinpal exposure [Imits

Ingredients Valod ype Value Basis
Distillates (petroleum), hydrotreated light TWA 200 mg/m3 Amerlcan Conference of Governmental
: Industrial Hyglenists

Danger of culaneous absorption
Expressed as :as telal hydrogarbon vapor

Distillates (polroleum), hydrotreated light TWA 500 ppm Occupational Safely and Health Administratio
2,000 mg/m3 | - Tabla Z-1 Limits for Air Contaminanis

The value in mgim3 is appreximate.

8.2 Exposure controls

Control measures

. Engineering measures
- Hifeclive exhaust ventilation system

- Where engineering confrols are Indlcated by use conditions or a potentlal for excassive exposure exists, the
fallowing traditionat exposure control techniques may ba used to effectively minimize employee exposuies ;

Individual protection magsurss

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

Hand protection -
- Where there is a risk of contact with hands, use appropriate gloves
- Please observe the insiruclions regarding permeabllity and breakthrough time which are provided by the supplier of the
gloves. Also lake Into consideration the specific local condilions under which the product is used, such as the danger of
cuts, abrasion, and the contac! time.
- Gloves must be inspectad prior to use.

PRCDBOI?}BBZB;! us (28)
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Eye protection

Skin

Giaves should he discarded and replaced if thera Is any Indicalion of degradation or chemlcal breakthrough.

Safety glasses with side-shields

Eya and face protecilon requirements will vary dependent upon work environment conditions and malerial handiing
practices. Appropriale ANS| Z87 approved equipment should be sslected for the particular use infended for this
material,

Eva contact should be prevented through the use of:

and body protection
Remove and wash contaminated clothing before re-use,
Choose body protection according to the amount and concentration of the dangerous substance at lhe werk place.
Proteclive suit
Bools

Hygiene measures

Personal hygiene is an Important work practice exposure conirol measure and the following general measures
should ba taken when working with or handling this materials:

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

2) Wash hands and faca carefully before eating, drinking, using tobaceo, applying cosmetics, or using the tollet,
3) Wash exposed skin promplly to remove accldental splashes or contact wilh materlal.

Protective measures

Ensure that eyewash stafions and safety showers are close to the workstation location.

Tha pratective aquipment must be selected in accordance with current local standards and in cooperation with the
supplier of the pro{ective equipmant.

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

| SECTION 9:

Physical and chemical properties

Physical and Chemilcal properiies here reprasent fypical properiies of this product. Contact the business area using the Product
Informatlon phone numbar in Section 1 for ils exact specifications.’

9.1 Information on baslc physical and chemlical properting

sarance Physical state: liquid
Color: white -

Odor olly

dor Threshol ' no data avallable
eH not determinad
Bolling pointhoiling range no data available
Flash poin{ > 200 °F (> 93 °C) closed cup

PRCO20088264
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Flammability class; Will burn
Evaporation rate acetate =1 no data avallable
Flammahility (solid, gas) ne data avallable
Flammability (liguids) ﬁu data available
Flammability / Explosive limit no data availabie
Autoignition femperature ne data available
Vapor pressure no data available
Vapor density no data available
Denslty ' ' 1,02 - 111 glem3 (25 °C)
Solubility no data available
' Paﬁiﬂon coeffleient: n-octanoliwater  no dala available
Thermal decompgsition no data available
Viscosity no data available
Explos|ve propartles no dala available
Oxidizing properties no data available

9.2 Other information
no data avallable

| SEGTION 10: Stability and reactivity

10.1 Roactivity
- no data available
10.2 Chemical stability
- Stable under recommended storage condifions.

10.3 Possibility of hazardous reactions

Polymerization
- Hazardous polymerization does not oceur,

10.4 Conditions to avoid
= Heat, flames and sparks.

10.5 Incompatible malerials
- Strong oxldizing agenls

10,6 Hazardous decomposition products

FRCOQDUBPRG;I- (
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- On combustion or on thermal decomposition {following the evaporation of waler) relsases:
= . Carbon oxides

~  Nitrogen oxides (NOx)

= Sulfur oxides

[ SECTION 11: Toxicological information

11.1 Information on toxicologlcal effects
Acute toxicity

Acute oral toxicity no data available
Acute Inhalation toxicity no dala available
Acute dermal toxleity no data avalfable
Acute tosxticity (ather routes of no datg avallable

adminfstration)

Skin corroslonfirritation Not classified as irrftating to skin
According to the daia on the componenls

Serfous eve damage/eye irritation slight Irritation

Reaspirafory or skin sensitization Not classified as sensitizing by skin contact
. According to the data on the components

Mutagenicity

Genctoxicity in vitro no data available
Genotoxicity In vive no data available
Carclnggenicity no data avallable
Ingredienis CAS-NMo. Raling Basis
Disfiilates (petroleum), hydrotreated light 64742-47-8 Conflrmed animal carclnogen with | AGGIH
unknown relevance to humans

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

Toxicity for raproduction and development

Toxicity io reproduction [ fertility no data available

PRCO90068264

Varsion : 1.00 / US (Z8) Chemplex
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Developmental Toxicity/ Teratogenicity

STOT
3TOT-single exposurs

STOT-repeatad exposure

Aspiration toxicity

no data available

no data available

na data available

no dalta available

| SECTION 12: Ecological Information

12.1 Toxicity
12.2 Porsistance and degradability

Blodegradation
Blodegradability

12.3 Bioaccumulative potential
12.4 Mobllity in soil

12,5 Results of PBT and vPvB assessmeént

12.6 Other adverse effects

Ecotoxiclty assessmoant
Acute agquatie toxicity

Chronic aquatic toxici{y

no data avallable

The product liself has not been lesled.

no data avallable
no data available

This mixture contains no substance considered o be persistent, bioaccumulating,

and loxic (PBT). ,
This mixture contains no substence considered to be very persistent and very

bloaccumulating (vPvB).

no data available

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

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

| SECTION 13: Disposal consideratlons

13.1Wasto treatment methods
Product 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 restriclive or otherwise different from fedaral laws and regulations. Consult
state and local regutations regarding the proper disposal of this malerial,

PRCO90068264
Version: 1,00 7 US (Z8)
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Waste Code

- Environmental Protection Agency
- Hazardous Waste - NO

Advice opcleaning and disposal of packaging

- Completely empty the packaging prior lo decontamination.
- Rinse with an appropriate saivent.

-« Dispose of in accordance with locel regulations.

Measure for waste avoidanca or recovery
- Do notdlsposs of the product at a dump.

| SECTION 14: Transport information

DOT
not regulated

~ IDG
nol regulated
no dala avallabla
IMDG
not regulatad
not ragulated

Note: The above regulatory prescriplions ara those vafid on the date of publication of thls sheet, Given the possible evolution of
transportation regulations for hazardous materials, il would be advisabla to check their validity with your sales office.

PRGO9006G0264

Version : 1.00 / US (Z8) Chem p]EX
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| SECTION 15: Regulatory information

]

15.1 Notificatlon status

Inventory Information

United Stales TSCA Inventory

On TSCA Inventory

Canadlan Domestic Substances List (DSL)

All components of thig 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 Exsting and New Chemical Substances

On the Inventory, or In compliance with the

inventory

Korea. Korean Existing Chemicals [nvenlory (KECI)

On the Inventory, orin compliance with the

inveniory

China. Inventary of Existing Chemical Substances in China (IECSC)

On the inventory, or In compliance with the

inventory

15.2 Federal Regulations

US. EPA EPCRA SARATitle 1l

SARA HAZARD DESIGNATION SECTIONS 311/312 (40 CFR 370)

no

Fire Hazard

Roactivity Hazard no
Sudden Release of Pressure Hazard no
Acute Heallh Hazard no
Chtonic Health Hazard ne

Section 313 Toxie Chemicals (40 CFR 372.65)
This material does not contain any chemical components with known CAS numbers that exceed the threshold (De
Minirnls) reporling levels established by SARA Tille lll, Section 313,

Secifon 302 Emergency Planning Extremely Hazardous Substance Threshold Planning Quantity (40 GFR 355)
Mo chemicals fn this material are sublect to the reporling requirements of SARA Title ll, Seciion 302.

Section 302 Emergency Planning Extremely Hazardoys Substance Reporiable Quantity {40 CFR 355)

11713

Ingredients CAS-No. Reportable quantity
Oxirang 75-21-8 101b
- | Formaldehyde 50-00-0 100 (b f
Sectlon 304 Emergency Releasa Notification Reportable Quantity (40 CFR 355) ]
Ingredients’ ' CAS-No., Reportable quantily
Oxirana 75-21-8 10 lb
Formaldehyde 50-00-0 100 b _
PRCOY0060264
Versfon ; 1.00 / US (Z8) :
vww,solvay.com 3 Chﬁmpiex
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LS. EPA CERCLA Hazardous Suhstances and Reportable Quantities (40 CFR 302.4)

16.3 State Regulations

Ingredients CAS-No. Reportablae quantity
Diethanolamine 111-42-2 100 b
Oxirane 75-21-8 10 Ib
1,4-Dioxane 123-91-1 1001b
Formaldehyde 50-00-0 100 b
Methanol 67-58-1 5000 |b
Acelaldehyde 75-07-0 1000 Ib

US, Californta Safe Deinking Water & Toxle Enforcement Act (Proposition 65)

WARNING| Thiz product contains a chemleal known In tha Siala of Callfornia to cause cancer,

Ingredients CAS-No.

Diethanolamine ) 111-422

Oxlrane 75-21-8

Acetaldehyde 75-07-0

1.4-Dioxane 123-91-1

Formaldehyde 50-00-0

WARNING: This product contains a chemical knowr in the State of Californla to cause birth dafects or other reproductive harm.
Ingredients {CAS-No.

Methanol ’ 67-56-1

Oxlrane 175-21-8

| SECTION 16: Other information

NEPA (Natlonal Fire Protection Association) - Glassification

Healih
Flammability
Instability or Reaclivity

IS (Hazardous Materials Identification S

Haalth
Flammability
Reactivity
PPE

Further information

0 minimal

1 slight

0 minimal

- Classification

tem {Paint & Coatin

0 minimal
1 slight
0 minimal

Determined by User; dependent on local condilons

-~ Product classiffed under the US GHS format,

Date Prepared: 03/13/2015

ey or iegend t

reviations and acro :

s used in the safely data sheet

- TWA 8-haur, ime-weighted average
- ACGIH American Conference of Governmental Industrial Hyglenists
- OSHA Qecupational Safety and Health Administration
-~ NTP Natlonal Toxicology Program
PRCOI006EZG4 ]
Version: 1.00 { US (Z8)
www.solvay.com Chemp[ex
SOLVAY GROUP
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-~ lARC Inlernational Agency for Research on Cancer
- NIOSH Natlonal Institute for Occupational Safety and Health

The information provided in this Safely Data Sheat is correct lo the best of our knowledge, information, and belief at the date of ils
publication. Such information Is only given as a guidance to help the user handle, use, process, slore, fransport, dispose, and release
the product in satisfaclory safely conditions and Is not to be considered as a warranty or quality specification. It should be used in
conjunation with technical sheets but do nof 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 Ils activity,

| PRCOY00GE2E4
Verslon: 1,00 / US{Z8}
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Safety Data Sheet

SOLvAY GROLEP
Sectlon 1: ldentification .. . . 0T
Product identifier
Product Name « Claymax
Synonyms o 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
508 CR 137
P.0. Box 1071 Snyder, TX 79550
United States
www,chemplex.nat
SDS@chemplex.net
Telephone (General) o 325.573.7298
Emergency telephone number -
Manufacturer ' o 800.424.9300 - CHEMTREC
Section 2: Hazard Wentification
United States (US)
According to OSHA 29 CFR 19101200 HCS
Classification of the substance or mixture
_ OSHA HCS 2012 -» Classification criteria not met
" Label elements
OSHA HGCS 2012 _
Hazard statements « No label element(s) required
Other hazards
OSHA HCS 2012 ' » 1his product is not considered hazardous under the U.S. DSHA 29 GFR 1910 1200
Hazard Communication Standard,
Canada
According to WHMIS

Classification of the substance or mixture
WHMIS « Classffication criteria not met

Formal: GHS Language: English (US)

Preparalion Dalo: 27/November/2013
WHMIS, OSHA HCS 2012

Revislon Date! 18/August/20°14 Pags 1 of 0
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Label elements

WHMIS i « No label element(s) required
Other hazards
WHMIS s In Canada, the product mentioned above Is not considered hazardous under the

Workp!ace Hazardous Materla!s Information System (WHMIS).

Other information
NFPA

* Epacial
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Ses Section 12 for Ecological Information.

Section 3 - Composition/Information on Ingredienits..

Substances
Mixtures
i " Compositlon . o
Classifications According to o

Chemical Name identifiers % I.PfSDILGSD Regulation/Diractive Comments

Etlhanaminium, 2-hydroxy- CAS:67-458-1 40% TO { [ngestion/Oral-Rat LD&0 « | OSHA HCS 2012: Not Classified - NDA

NN, N-lrimethyl-, chloride ) ' 70% 3400 mgfkg Criterla nof met

CAS:7732- | 15% TO | Ingestion/Oral-Rat LD5O + A H ]
Water 10.5 40% | 90 mijkg OSHA HCS 2012: Not Hazardous NDA

« Material does not meet the criteria of a mixture.

See Secifon 11 for Toxicological Information.

Section 4; Flrsi:-ﬁud Measures" '

Description of first aid measures

Inhalation « Move victim fo fresh air. Administer oxygen if breathing is diffi cu{t Give artificial
respiration if victim is not breathing.

Skin o IF ON SKIN: Wash with plenty of soap and water. If skin lrntahon ocours: Get med!cal
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 madical attention immediately,

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

Indication of any immediate medical attention and special freatment needed

Praparation Date: 27/November/2013 Formal: GHS Language: English (US)

Revlslon Dale: j8/Augusti20id WHMIS, OSHAHCS 2012
Page 20f 8
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o All treatments should be based on observed signs and symptoms of disiress in the
patient. Consideration should be glven to ihe possibility that overexposure to materials

other than this product may have occurred.

Notes te Physician

T ~

Section 5: Fire-Fighting Measures

Extinguishing media

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

Unsuitable Extinguishing o No data available.
Media
Special hazards arising from the substance or mixture
Unusual Fire and Exploslon . No unusual fire and explosion hazards known.
Hazards
Hazardous Gombustion & No data available.
Products
Advice for firefighters
» Structural firefighters' protective clothing will only provide limited protection.
Wear positive pressure self-contained breathing apparatus (SCBA).

Section 6 - Accidental Release Measures

Personal precautions, protective equipment and emergency procedures

Personal Precautions « 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. Venlilate closed spaces
before entering. .

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

Methods and material for containment and cleaning up

Contalnment/Clean-up o Stop leak if you can do it without risk. ,

Measures - Prevent enlry 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,

Sostion 7 -Randing and Storage

Precautions for safe handling .
Handling’ » Wear apprapriate personal protective equipment. Avold contact with skin and eyes.
w DO NOT ingest, Wash thoroughly after handling. .

Conditions for safe storage, | ncluding 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
slovated temperatures and freezing temperatures. Optimal storage temperature: 41-81
F; Ground all equipment containing material.

Section 8 - Exposare Contrals/Parsonal Pratetion

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

Preparaffon Date: 27/Novembar/2013 . Formal: GHS Language: English (UB}Y
WHMIS, OSHA HCS 2012

i . 1
Reuvision Dale; 18/August/2014 Page 3 of 9
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Exposure controls

Engineering
Measuras/Controls

material.

o Facilities using or storing this mat

n s el AR RS

erial should be equipped with an eyewash and

safety shower in close proximity to areas of storage and use. Good general ventllation
should be used. Ventilation rates should be matched to conditions. If applicable, use
process enclosures, local exhaust ventilation, or other engineering controls to
maintain aitborne levels below recommended exposure limits. If exposure limits have
not been established, maintain airborne levels to an acceptable level.

Personal Protective Equipment

Pictograms

Respiratory
EyefFace
Skin/Body

General Industrial Hygiene

Considerations

Environmental Exposure
Controls

L

In case of insufficient ventilation, wear sultable respiratory equipment.

« Wear protective eyewear (goggles, face shield, or safety glasses).
o Wear appropriale gloves.

-

hefore eating, drinking, or using tobacco.

o INo data available

Do not get In eyes or on skin or clothing. Handle in accordance with t;guocf industrial
hygiene and safely practice, Wash thoroughly with soap and water a

or handling and

Section 9 - Physical and Ghemical Properties . . -

Information on Physical and Chemical Properties

Material Description

Colorless to yellow liquid with

Physlcal Form Liguid Appearance/Description slight fish odor.
| Colar Colorless o pale yellow. Odor Slight fish odor.
QOdor Threshold Data Jacking
General Properlies "
Bailing Point »212 F(> 100 G) | melting Point Data lacking
Decomposition Temperature Data lacking pH Near neuifral (1% solution with
watar)
‘Spacific Gravity/Relative Density  1.0866 Water=1' Water Solubllity 100 %
Viscosity Data lacking : '
Volatility
Vapor Prassure Data lacking Vapor Densily Not Defied
Evaporation Rala Data lacking "
Flammability
Flash Point ;:;",;‘;:;3333 ©) UEL Data facking
LEL Data lacking Autaignilion Data lacking
Flamrnability (solid, gas) Data lasking
Environmantal .
QOctanolMWater Partition coefficlant |Dala lacking l

Soction 10: Stabilfy and Reachviy

Preparalion Date: 27/Noverber/2013
Reuvision Date: 18/Augusl/2014

Page 4 of 9
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Reactivity .
« No dangerous reaction known under conditions of normal use.

Chemical stability
s Stable

Possibility of hazardous reactions
» Hazardous polymerization will not occur.

Conditions fo avoid
o No data available.

Incompatible materials
» No data available.

Hazardous decomposition products
' ' o No data avallable.

Section 11 - Toxicological Information

Information on toxicological effects 7 .

Gomponents

Ethanaminium, 2-hydroxy-N,N,N-
trimethyl-, chloride (40% TO 70%)

Acute Toxicity: Ingestion/Oral-Rat LD50 » 3400 mg/kg; Sense Organs and Special
Senses'Eye:Chromodacyroffiea; Behavioral.Exeitement; Lungs, Thorax, or
Respiratlorn:Resplratory depression

67-
48-1

GHS Properties

Classification

Acute toxicity

OSHA HCS 2012 « Classiflcation criterla not met

Aspiration Hazard

OSHA HCS 2012 » Classlficaiion criteria not met

Carcinogenicily

OSHA HCS 2012 « Classificallon criteria not met

Germ Gell Mutagenlcity

OSHA HES 2012« Classifisalion crlteria not met

Skin corrasien/irritation

QSHA HCS 2012 « Classification ¢riteria not met

Skin sensitization

QSHA HCS 2012 « Classificallon criteria nof met

STOT-RE

OSHA HCS 2012 « Classification criterla not met

STOT-SE

OSHA HCS 2012 » Classification crileria not met

Toxieity for Reproduction

OSHA HCS 2012 » Classlfication criteria not mel

Regpiratory sanslitization

OSHA HCS 2012 - Classiffeation criterla not met

Serlous eye damagefirritation

OSHA HCS 2012 « Classification criteria not met

Route(s) of entry/exposure
Potential Health Effects

Inhalation
Acute (Immediate)

Chronic (Delayed)

s Inhalation, Skin, Eye, Ingestion

o Under normal condifions of use, no health effects are expected.
« No data avallable,

Skin
Acute (Immediate) « Under normal conditions of use, no health effects are expected,
Chranic (Delayed) o No data available.

Preparation Date: 27Novembe/2013
Revlslon Dale; 19/Augustf2014

Formai: GHS Language: English (US)
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Eye
Acute (Immediate) s Under normal conditions of use, no health sffects are expected.
Chronlc (Delayed) o No data avallable.

Ingestion _
Acute (Immediate) o Under normal conditions of use, no health effects are expected.
Chronic (Delayed) » No data avallable.

Key to abbraviations
LD = Lethal Dose

Section 12 - Ecological Information

Toxicity
» Material data lacking.

Persistence and degradability
« Material data lacking.

Bioaccumulative potential
» Material data lacking.
Mobility in Soil
' « Material data lacking.

Other adverse effects
o No studies have been found.

G D

Section 13 - Dispasal Considerations

"Waste treatment methods

Product waste « Dispose of contént and/or container in accordance with local reglonal, national, andfor
d International regulations.
Packaging waste « Dispose of content and/or container in accordance with local, reglonal, national, and/or

international regulaﬂons.

Sechion 14~ Transpor information

UN UN proper shipping Transport hazard class | Packing Environmental
number © name {es) group hazards
DOT NDA Not regulated NDA :  NDA NDA
DG NDA Not regulated NDA NDA . NDA
IATAICAQ NDA " Not regulated NDA NDA NDA.

Special precautions for user o None known,

Transport in bulk according o Not relevant,
to Annex Il of MARPOL 73/78
and the IBC Code

Fermat: GHS Language: English {US)

Preparation Date: 27/Movember/2013
WHMIS, OSHA HCS 2012
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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 N.J PA
Ethanaminlum, 2- ' _
hydroxy-N,N,N~ 67-48-1 No No No
trimethyl-, chloride

fWater 7732-18-5 No No No
: Inventory ,

Component CAS Canada DSL Canada NDSL TSCA )
Ethanaminlum, 2- : : ' '
hydroxy-N,N,N- B7-48-1 Yes ) No Yes
{rimathyl~, chloride
Walar 7732-18-B Yes No Yes
Canada
~Labor

Canada - WHMIS - Classificatmns of Substances
Uncontrolled product

+ Ethanaminium, 2-hydroxy-N,N,N-trimathyl-, chloride B7-48-1 :E:gg.:zsﬂfn‘t;'x:g (neluding
60%, 70%)
Uncontrolled product

« Water 7732-18-5 . aocording to WHMIS
classification criterla

Canada - WHMIS - Ingradient Disclosure List

+ Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride G7-48-1 Mol Ligted

« Water 7732-18-5 Not Llsted
r Environment —

Canada - CEPA - Priority Substances List

+ Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chioride 67-48~1 Mot Listed.

» Waler 7732-18-5 Not Listed

Unifed States

Labor
U.8. - O8HA - Process Safely Management - Highly Hazardous Chemlecals
» Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride - 67-48-1 Not Listed
« Water T732-18-5 Not Listed
U.S. - OSHA - Specifically Regulated Chamicals
» Ethanaminium, 2-hydroxy-N,N,N-irimethyl-, chioride ' 67-48-1 Not Listed '
+ Water 7732-18-5 ~Not Listed

Environment

U.S. » CAA (Clean Alr Act) - 1990 Hazardous Air Follutanis

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

Formal: GHS Language: English (US)

Preparalion Date: 27/November/2013
WHMIS, OSHA HCS 2012
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+ Water 7732-18-B Not Listad

U.S. - CERCLAISARA » Hazardous Substances and their Reportable Quantitios

+ Ethanaminlum, 2-hydroxy-N,N,N-trimathyl-, chloride : 67-48-1 Not Listed

« Water - 7732-18-5 Not Listed

1.8, - CERCLA/SARA - Radlonuelides and Their Reportable Quantities

» Elhanaminium, 2-hydroxy-N,N,N-trimsthyl-, chloride 67-48-1  Not Listed

+ Water 7732-18-5 Not Listed

U.S. - CERCLA/SARA - Sectlon 302 Extremely HMazardous Substances EPCRA RQs

+ Ethanaminium, 2-hydroxy-N,N,N-timeihyl-, chloride 67-48-1 Mot Listed

s Waler 7732-18-5 Mot Listed

1.5, « CERCLA/SARA - Section 302 Extremely Hazardous Subslances TPQs

« Ethanaminium, 2-hydroxy-NN,N-trimelhyl-, chloride 67-48-1 Not Lisled

» Water . 7732-18-86 Nof Listed

U.S. - CERCLAISARA - Section 313 - Emission Reporting

« Ethanaminium, 2-hydroxy-N,iN,N-tiimethyl-, chloride 67-48-1 Mot Listed

= Water 7732-18-§ Not Listed

U.5. - CERCLA/SARA - Section 313 - PBT Ghemical Listing

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

+ Water 7732-18-5 Not Listed

United States -~ California )
~Environment ‘ '

U.8. ~ California - Propoesition 65 - Carcinogens List

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

» Waler - ' 7732-18-5 Not Listed

1.8, - California - Proposition 65 - Devalopmental Toxiclty

« Efhahaminiuvn, 2-hydroxy-N.N,N-lrimethyl-, chloride 67-48-1 Not Listed

+ Watar 7732-18-8 Not Listed

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

+ Ethanantnium, 2-hydroxy-N,N,N-trimethyl-, chioride 67-48-1 Mot Listed

« Water 7732-18-5 Not Listed

1.8, - California - Proposition 65 « No Significant Risk Levels (NSRL)

« Ethanaminium, 2-hydroxy-N,N,N-trimethyi-, chiorlde 67-48-1 Not Listed

« Water 7732-18-5 Not Listed

U.8. - California - Proposition 65 » Reproductive Taxlcity - Female

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

« Water 7732-18-5 Not Listed

U.8. - California ~ Propasition 65 - Reproductive Toxicity - Male

« Ethapaminiun, 2-hydrexy-N,N,N-irimethyl-, chloride 67-48-1 Not Listed
7732-18-5 Not Listed

United States - Pennsylvania

Preparation Dale: 2T/November/2013
& + 18/August!
Ravlglon Dale; 18/August/2014 Page 8 o

Forinal: GHS Language: English (US)
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Labor
U.8. - Pennsylivania - RTK {Right to Know) - Environmental Hazard List
= Ethanaminium, 2-hydroxy-N,N,N-lrimethyl-, chicride ) 67-48-1 Mot Listed
» Water 7732-18-5 . Not Listed
U8, - Pennsylvania - RTK (Right to Know) - Special Hazardous Substances
« Ethanaminium, 2-hydroxy-N,N,N-tdmethyl-, chioride 67-48-1 Not Listed
» Water : ' 7732-18-5  Not Listed

United States - Rhéde Island

rLa bhor - : S
U.S. - Rhotle Istand - Hazardous Substance List -
+ Ethanaminium, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Not Listed

« Water 7732-18-5 Not Listad

ro T P .

Saction 16 - Other Information

T Revision Summary

Date MSDS No, ) Changes
18/AuUgusti2014 @ Section 1 changed. Changes include Company Name Change.
Last Revision Date « 18/August/2014 ' ‘
Preparation Date » 27/November/2013
Disclaimer/Statement of « The information provided in this Safety Data Sheet Is correct to the best of 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 spacification, 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 ha is in
conformity with all regulations linked fo Its activity,

Koy to abbreviations
NDA = Na data avallable

Prepamtion Dale: 27/November/2(413 ' Fornal: GHS Language: English (US)
Revislon Date; 16/Augushi2014 Page 8 of 0 WHMIS, OSHA HCS 2012
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Famiplex B8

Safety Data Sheet

Chemplex
SOLVAY GROUP

Product identifier |

Product Name o Feriiplex 66
Synonyms » Acetic Acld Solution
Product Code o 00307

Chemical Catagory « Organic acids

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

Recommended use + Petrochemical industry

Details of the supplier of the safety data sheet

Manufacturel_'

506 CR 137
P.O. Box 1071 Snyder, TX 79550

United States

www.chemplex.net
Sps@chemplex.net

Telephone (General) s 325.573.7258

Emergency telephone number
Manufacturer « 800.424.9300 - CHEMTREG

» Chemplex | Solvay USA Inc. | Novecare Division

United States (US}
Aceording 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 bumns and eye damage.

Causes serious sye damage
Precautionary statements

Preparation Date: 03/March/2015

Revision Dale; 03/Merch/2016 Page 4 of 10

Formal: GHS Language: English (US)
WHMIS, OSHA HCS 2012 -
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Femiplex 66

Prevention ¢ Keep container tightly closed.
Keep only in original contalner.
Wash thomu?hly after handling.
Wear protective gloves/protective clothing/eye protection/face protection.
In case of inadequate ventilation wear respiratory profection. '

Response ¢ 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. ‘
gl' INlt-‘iALED: Remove victim to fresh alr and keep at rest in a position comfortable for

reathing.
- IN EYL,ES: Rinse cautiously with water for several minutes. Remove contact lenses,
if'present and easy lo do. Gontinue rinslng.
immediately call a POISON CENTER or doctor/physician.
StoragelDisposal « 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/for container in accordance with local, regional, national, and/or

international regulations, :

Other hazards :

OSHA HCS 2012 » Acelic acld concentrated at elevated temperature may be corrosive to metals and
evolve flammable hydrogen gas. Mists of weak acid solution In water may be iritating
to the respiratory system.

‘Canada

According to: WHMIS

Classification of the substance or mixture

WHMIS = Corrosive - E
Other Toxlc Effects - D2B

Label elemant_s

e Corrosive - E
Gther Toxic Eifects - D2B

Other hazards
WHMIS « No other WHMIS hazards than those reported above.

Other information

« One should be specifically frained hefore caommunicating or using the following
National Fire Pratecfion Association (NFPA) and or Hazardous Malerials |dentification
System (HMIS) categories since the defnition and scales applied do not match US
OSHA GHS and HAZGOM 2012 definitions and rules.

NFPA

Propayalion Dale: 03/March/2015 Formal: GHS Language: English (US)
Revision Dale: 03/Marchi2015 WHMIS, OSHAHCS 2012
Page 2 of 10 i




a

Fegmiplax 66

SRRSO

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

HMIS § HMIS Health - 2: Moderate Hazard -
HMIS Flammabllity - 1: Slight Hazard
HMIS Physlcal Hazard - 0: Minimal Hazard

Substances .
o Not applicable, This material is a mixiure.

Mixtures
The specific chemical identity and/or exact percentage (concentrafion) of composition has been withheld as a trade secret.
P M S S R T D R SR
Ghemical Name {1dengifisrs ] % Hazardous

Acetic acid CAS:54-19-7 40% TO 50% _ Yes

Cliric acld CASZT7-02.9 - ' 26% TO 30% - ~ Yes

e This product is considered hazardous according to !he OSHA Hazard Communication
Standard 29 CFR 1910,1200. Under Canadian regulations (Workplace Hazardous
M?‘teriala Information System (WHMIS) - Hazardous Products Act (HPA), this material
is hazardous,

IR e ThA w5 R

Description of first aid measures

Inhalation

Skin -

Eye

Ingestion

Most important symptom

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

« Get medical aftention Immediately if symptoms occur. Rinse skin immediately with
plenty of water for 15-20 minutes, Take off contaminated clothing and wash before
reuse. r,

« Flush eyes with water for at least 18 minutes while holding eyelids apen. Get medical
attention immediately. If easy to do, remove contact lenses, if wom.

« Vomiting may occur spontaneously. To prevent aspiration of swallowed product, lay
victim on side. Do NOT induce vemiting, Get medical altention immedlately. Give
nothing 1o drink.

s and effects, both acute and delayed
» Pain, irritatlon, redness or blistering of skin. May cause severe irritation and eye

damage.

Indication of any immediate medical attention and special treatment needed

Notes to Physlclan

« All reatments should be based on observed signs and symptoms of distress in the

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

Pieparation Date: 03/Maurch/20M5
Revision Date: #3Marcly2015

Format: GHS Language: English (US}

Page 3 of 10 WHMIS, OSHAHCS 2012
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Ferdilax 66 )

Extingﬁishing media
Suitable Extinguishing Medla « LARGE FIRES: Dry chemical, CO2, alcohol-resistant foam or water spray.
SMALL FIRES: Dry chemical, GO2, water spray or alcohol-resistant foam.
: %niltilitable Extinguishing o DO NOT use high volume water jet, :
adia '
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 mixiure of airborne solid and

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

Advice for firefighters
« Firefighters should wear NIOSHIMSHA approved self-contained breathing apparatus
and full protective clothing. ;

Standard procedures for chemical fires,
- Collect contaminated fire extingulshing maierials 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 {o Section 8 - Exposure Controls/Personal Protection.

T e

Personal precautions, protective equipment and emergency procedures
Personal Precautions » Contact may cause bums ta skin and eyes. Wear suitable protective clothing.
Ventilate the area. Refer to Section & - Exposure Controls/Personal Protection.
Emergency Procadures = Keep unautharized 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 agencles. Da nof flush to sewer or allow to enter waterways. Take all
necessary measures to avold accldental discharge of products Into drains and
waterways due to the rupture of containers or transfer systems,

Methods and material for contalnment 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 sedium carboenate.
. Absorb or cover with dry earth, sand or ather non-combustible material and transfer to

coniainers.
Wash remainder with plenty of water,

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

Refer to Section 13 - Disposal Considerations.
Prohibited Matorlals » Strong alkafines and oxidlzing materials. Sources of ignition - heat, sparks and open
flames.

Reference to other sections
. » Refer to Section 8 - Exposure Confrols/Personal Protection,

Precautlons for safe handling
Handling « Do not breathe (dust, vapor or spray misl')‘ Avoid contact with skin and eyes. Wash
tharoughly after handling. Use only in well ventilated areas. Do not breathe (dust, vapor

or spray mist)

Preparation Date: 03(Maich/2015 Eormal: GHS Language: English (US)
WHMIS, OSHA HCS 2012

i 3 2015
Revision Dale: 08/Merch/20 ‘ Page4 of 10
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Conditions for safe storage, including any incompatibilities

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

Incompatible Materlals or » Reactive with strong bases and oxidizing agents. May be corrosive to metals,
Ignition Sources

Referie Secfion 8- Exgosie Conteis/Personal Pralection.
Saclion 8 - Exposure Controls/Personal

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

T o Exppsure Limitg/Guildelines il
o Result ACGIH NIOSH QSHA
‘{;‘;’i‘i‘;ﬁ;‘;‘“‘ Twhs [10ppmTWA 10 ppm TWA; 26 mgim3 TWA 10 ppm TWA; 26 mg/n3 TWA
Exposure controls _
Engineering « Good general ventllation should be used, Ventilation rates should be matehed fo
Measures/Controls 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 aitborne levels to an acceplable

level.

Personal Protective Equipment :
Respiratory « When respirators are required, use NIOSH/MSHA approved equipment based on
: actual or potential airborne concentrations and In accordance with the appropriate
regulatory standards and/or industrial recommendations.

EyelFace « Wear tightly fiting safety goggles to protect from serious eye damage.

Skin/Body ' « Wear profective gloves/protective clothing/eys protection/face protection. 7
General Industrial Hyglene ¢ Avoid all contact. Strict hygiene. Handle in accardance with good industrial hygiene
Considerations and safely practice. Avoid confact with skin, eyes or dothing. Wash thorou hly with

soap and waler after handling and before ealing, drinking, or using tobacco. Keep
away from food, drink and animal feeding stuffs. :

Environmental Exposura « Controls should be engineered to prevent release to the, environment, including
Controls - procedures to prevent spills, atmospheric release and release to walerways.
Additlonal Protection « The protective equipment must be selected in acsardance with local standards and in
Measures cooperalion with the supplier of the protective equipment. Selection of the appropriate

persenal protective equipment should be based upon an evaluation of ihe performance
characteristics of the protective equipment relative fo the tasks to be performed,
conditions present, duration of use, and the potential hazards, and/or tisks that may
occur during use. Emargency e:iuipment should be immediately accessible, with
Instructions for use. Facilitles uslng or storing this materfal should be equipped with
an eyewash and safety shower In close proximity to areas of storage and use,

ek bty e s R

Information on Physical and Chemical Properties

|Material Description - B B B )
Physlcal Form Liquid Color . Clear Colorless .
. » 0.48 ppm )
Odor i Pungent, Vinegar-like. Qdor Threshold ' atatia dckl
[General Properties ! _ ) , ‘ -
§Boiling Paint |None |Metting Point _ {Nane

Fomiat: GHS Language: English (US)

Proparation Date! 03/Marclv2014
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[[Pecoaposiion Temperatrs tiana loti 2w
|[Specific GraviiyfRefalive Densty {= 1.18 @ 25 C{T7 £} Wiater=1 [ty 9,67 [haige}
[Wa!ew Sahmility Sl Wisoosity Nome
Volatility : _ . ] s
|Vapur Pressure Rone Vapns Densily 1.45 Ag=1l
|Evaporation Reje N dalaavafahie

Flammabhility o

s > 200 F{>-83.3333 C} ”
Fiagh Paint dosed oup UEL [dgina
g 483 CIRER4 F}

fheEL Mome Autcignition i

Flamnmabfity {solfd, pas] None
{Environmental oo o uo , _
{{Octano\Water Partition coefdcient{ None |Bivaccurnulation Factar |rione

....................

Section 10; Stability and Reactivity

Reactivity

Chemical stability

¢ Sirong Bases, Slrong oxldizing agents, Strong reducing agents.

» This material Is considered stable under normal ambient and anficipated storage and
handling conditions of temperaiure and pressure. '

Possibility of hazardous reactions -

COnditions to avoid

Incompatible materials

« Hazardous polymerization will not occur. ~
a Excess heat,

« Sirong alkalines and oxidizing materials. Acelic acid concentrated at elevated
temperature may he corrosive to metals and evolve flammable hydrogen gas.

Hazardous decomposition products

» Carbon monoxide (CO), and Carban dioxide (COZ2) Hazardous combustion products
may [nclude a complex mixture of airbome solid and liguld particulates and gases

(acrid smoke and irrifating fumes)

— e

Section 11 - Toxicological Information * =\

Information on toxicological effects

GHS Propertles

Classification

Acute tox]city

OSHA HCS 2012« Acule Toxioity - Dermal - Classification crileria not mel; Acute

Toxielty - Inhalation - Classification criteria not met; Acute Toxleity - Oral -
Classification critaria nof met

Aspiration Hazard

0OSHA HCS 2012 s Classlification criteria not maet

Carcinogenicity

QSHA HCS 2012 » Classiflcation criteria not met

Germ Cell Mutagenicily

OSHA HCS 2012 » Classification criterla not met

Preparalion Date: 03/Macch/2016
Raviston Date: 03archi2015

Formal: GHS Languege: English (US)

Page 6of10 WHMIS, OSHA HCS 2012
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Skin corrosionflrritation GEHA HES 2012 Skin Comesio 14

Skin sensitization ‘ GSHA HCS 2012« Clessificaran aibteda ol wed

STOT-RE _ OSHA HES 2012 « Clasifirsiton omlesls mvof mat

STOT-SE . O3HA HCS 2012+ Classiication cifede nolmay )

OSHA HES 2092+ Classificalion edleva nof mel
OSHA HCS 2092 Classifipation ofiieda molmel
OBRA HCE 2092 » Sarlpus Eye Damage |

Toxicity for Reproducﬂon

Resplratory sensitization

Serlous eye damage/lrritation
Medical Conditions : o None known.
Aggravated by Expostre
Potentlal Health Effects
inhalation

Acute (Immediate)

Classificatlon criteria not met, Mists of weak acid solution in watér may be irritating to
the respiratory system,

Chronic (Delayed) o No data avallable

Skin ‘ '
Acute (Inmediate) » Causes severe skin bums and eye damage.
Chrenic (Delayed) e No data available

Eye '
Acute {Immediate) « Causes serious eye damage.

~ Chronic (Delayed) « No data available

Ingestion
Acute (Immediate) » May cause burns of the gastrointestinal tract if swallowed.
Chronijc {Delayed) » No data available '

Saction 12 Ecological lnommation

Toxiclty
= No déta avallable

Persistence and degradability .
» No data available

Bioaccumulative potential
o No data available

Mobility in Soil ‘
» No data available

Other adverse effects ,
e According fo test data on the components and the clagsification criteria for mixtures,
this product has no known adverse effects on aguiatic organisms.

Waste treatment methods |
Product waste o Dispose of content andfor contalner in accordance with local, regional, national, and/or
international regulations, Please be advised that state and local requirements for

* Preparallon Date; 03IMarchf2015 i Formal: GHS Languaga: English (US)
Reviston Dale: 03/Marchiz015 : Page 7of 10 WHMIS, OSHAHCS 2012
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etk i

waste disposal may be more restrictive or otherwise different from federal laws and
- ragulations.

o Dispose of content and/or container in accordance with local, regional, national, andior
international regulations. Emply remaining contents. Dispose of as unused product.
Do not re-use emply contafners, Emply containers pose a fire risk, evaporate the
residue under a fume hood, Rinse with an appropriate solvent.

Packaging waste

UN UN proper shipping | Transport hazard class Packing Environmental
.l number | " name " | (es) | group | _ hazards
RO | uneres | ACENECAGID SOLUTION TETTTTTTTTTT T o
el e e e . i e
'!a;gqmae R s S M e
iavancao] unarss | AcEnCacin souToN 8 [l NDA

Speclal precautions for user o No data available

Transport In bulk according » No data avallable
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, made of shipment or other

regulatory descriptors.
Dangeraus Good Descriplion: UN 2790 ACETIC ACID SOLUTION, 8, 1l

This product contains one or more ingredients identified as a hazardous substance In
Appendix A of 49 CFR 172,101. The product guantlfy, In one fpackage, which trggers
the RQ requirements under 49 CFR for each Ingredient is as follows:

Repertable quantities: RQ subslance: Aceflc acid RQ limit, for substance: 5,000 ibs.

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

Pangerous Good Description: UN 2790 ACETIC ACID SOLUTION, 8, Il

The Emergency Response Guidebook (ERG) number for the assigned proper shipping
name is 1583,

IMO/IMDG » Dangerous Good Description: UN 2790 ACETIC ACID SOLUTION, 8, I

DOT e

TDG o

IATAIICAO , Dangerous Good Description: UN 2790 ACETIC ACID SOLUTION, 8, I

gt

.

Note: The above regulatory prescriptions are those valid on the date of the publication bf this sheet. Given the possible evolution of
transportation regulations for Hezardous materials, it would be advisable fo chesk their valldily with your sajes office.

e

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

Unlted States

Environment
U,8. - CERCLAISARA - Hazardous Substances and their Reportable Quantities

Preparalion Date: 03/Mareh/2016
Revislon Dale: 03/March/2018
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+ Aetic sois 68187 el
- Gt zoid 77929 Hnt Listed
15, - CERCLAGARA - Soclian 302 Extremely Hazardous Substances EFCRA FOs
~ Aoste acid ' ’ 64-18.7 Pol LEstedl
« GHiic acil - 77029 Mol Listed
U8, - CERCLAISARA - Baclion 302 Exiremely Hazardous Substances TPOs
= fesdic aoid : Bg-i8-7 i Lisiedl
= Cilfic ardd T8 Mo Lisied
U.85, - CERCLA/SARA - Sestion 393 - Etnission Reporiing
= Acefic acid 84-98.7 ol Listed :
- Cilrc acld G20 Nof Listen X
United States - California
"En‘firohm@nt i % i e R P A S EEe e ]
1.5, - California - Propasliicn 65 - Cascinogens List
_ + Aceic acid 64-10-7 Not Listed . i
* Cilic acid 77-02-0 No! Listed !
U.S, - Galifornia - Proposiiion 65 - Developmental Toxlicity
« Acelic acid B84-19-7 Not Listed
« Citric acid 77-92-9 Nol Listed
Secfion 16 - OfprInformation

Last Revision Date
Praparation Date
Other Information

Disclaimer/Statement of
Liakility

Koy io abbreviations

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

US TSCA Inventory
Canada Domeshic Substance List (DBL)

Ausiralia Invenitory of Chemical Substances (AIGS)
China Inventory of Emstlng chemical Substances in China (IECSC)

Japan Inventory of Exisiing and New Chemmicals (ENGS)

Korea Existing Chemical-Inventory (KECI),

» The Information provided In this Safefy 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 guldance to help the user handle, use, process, store, fransport,
dispose, and release the product in satisfactory safety conditions and is not to be
considered as a warranty or quallty specification. It should be used In conl]unction with
tachnical sheets but does not replace them, Thus, the Information only relates fo the
designated specific product and maY not be applicable if such product fs 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. :

Preparalion Date: 03/March/2015
Ravislon Date: 03/March/2015

Formaf: GHS Language: English (US)
" WHMES, OSHA HCS 2012
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ACGIH = Amerlcan Conference of Governmental Industifal Hyglens NTP  =Naffonal Toxicology Progrant

IARG = Internalional Agency for Research en Cancer O8HA = O¢cupatlonal Safely and Health Administration

MSHA = Mine Safety and Health Adminisiration STEL =Short Term Exposure Limils ara hased on 1§-minute exposures
NIOSH = National Instiute of Occupational Safety and Health TWA =Time-Welghted Averages are hased on 8hiday, 40h/weel exposures

Preparation Date: 03/March/2016 ) " Formal: GHS Langvage; English (.us)
Revislon Dale: 03/archiz015 . WHMIS, OSHAHCS 2012
Page 10 of 10




ILLINOIS DEPARTMENT OF NATURAL RESOURCES

Office of Oil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 62702-1271 S T% e o

HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHEF-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Act., 225 [LCS 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 feamb]e

(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.

(c)

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

2.5 x 10°




WSW 2 34,000 2.5x 10°

WSW 3 34,000 2.5x 10°

(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
September 1, 2017. The individual withdrawal rates may vary to achieve the overall 7,500,000
gallons required.

Month Well No. Quantity (Gallons)
Sept, 2017 WSW 1 500,000
Nov, 2017 ' WSW 1,2, &3 3,000,000
Dec, 2017 WSW 1,2, &3 3,000,000
Jan, 2017 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 Illinois 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 HYHHF 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 HYHHF process. Excessive use of
water results in the need for additional storage capacity for both the raw water and the
produced water that results from the process. In addition, treatment, transport, and disposal
of produced water results in increased well costs. While using recycled water may be feasible
and desirable in the future should this exploratory well prove the potential of the target for
commercial production, however, there is no compatible source nearby that would be
logistically realistic. 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. Modern horizontal completion technology has shown that
increasing the number of stages and thus overall treatment results in better well performance
which in turn drains a larger area and reduces the overall number of wells and resource impact.
To put the volumes in perspective, it takes 27,000 gallons of water to irrigate one acre of land
with one inch of water. The anticipated usage of 7,500,000 gallons is equivalent to irrigating
278 acres with one inch of water which is a very small percentage as compared to the amount
of water used annually for agricultural irrigation in White County, lllinois.

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 HYHHF 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 /SM2510B




ILLINOIS DEPARTMENT OF NATURAL RESOURCES

ILLINAIS
A

Office of Qil and Gas Resource Management -

One Natural Resources Way Springfield, lllinois 62702-1271 E&EEE#E

h HIGH VOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHE-10

References to "1-xx" or "§1-xx" are to the Hydraulic Fracturing Regulatory Ac’_f., 225 ILCS 732/1-1 et seq.
Referencesto"240.xxx" and "245.xxx" are to 62 Ill. 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), 245.825, 245.830, 245.850.
Please review the above-listed statute and rules, including the testing and reporting requirements found in
Subpart H of the Rules, and describe the proposed methods for handling, storage, transportation and
disposal of hydraulic fracturing fluids and flowback in sufficient detail to demonstrate that your plan for the
materials meets the requirements of the statute and rules. In so doing, (a) identify, including name,
.identification number, specific location, and date of the most recent mechanical integrity test, the Class I
injection well or wells to be used for disposal, reuse, or 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.
In so far as you will be recycling or reusinglthe hydraulic fracturing fluids and/or flowback, identify the name
and address.of said entity or facility accepting the fluid, the estimated amount of fluid to be reused or
recycled, and the proposed.purpose(s) said fluid will be used for. '

If_ény pért of the well or well site is inan aré_a_ 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 M 4.5 or more.

'#. Please contact the:Office of il and Gas Resource Management at (21.7) 782-7756 for further information
on specific Class Il injection wells.

DNR OOGRM (Rev. 4/2017)



125 NORTH MARKET, SUITE 1000, WicHITA, KANSAS 67202-1775
(316)-267-4379 FAX(316) 2674383

\ﬁ 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:

Rankin #1 SWD, Reference #11947, SE N/2 NE, Sec 31-3S-11E, White County, IL.,
MIT Date; 9/20/2013

Trueflow #1, Reference #216072, SE SW SW, Sec 6-65-9E, White County, IL., MIT
Date: 3/27/2015

All chemicals associated with the makeup of the Hydraulic Fracturing Fluid will
be delivered by authorized carrier and stored on site in manufacturer’s approved
containers. The primary constituent of the Hydraulic Fracturing Fluid is fresh
water and will not require any special handling. At the conclusion of HVHHF
operations any remaining unused chemicals will be returned to the manufacturer
in the same container. As the chemicals are mixed “on-the-fly” only fresh water
will be left in the makeup tanks save for one lined acid tank. Residual acid will be
removed and hauled to an approved facility. All such Hydraulic Fracturing
Chemicals will be removed from the well site within 60 days of the completion of
HVHHF operations. The fracturing treatment fluids will be flowed into a flow
back tank having a capacity of approximately 500 barrels. This “flow back tank” is
a closed tank constructed of steel with a sufficient pressure rating and
maintained in a leak-free condition for the express purpose of recovering flow
back fluids. It is lined with a material resistant to; corrosion, erosion, swelling,
deterioration or other damage as a result of exposure to the flow back fluids, see
attached diagram. The tank is inspected routinely for corrosion. 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 that meet the
requirements set out in 245.825(a) 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 fluid is comprised of treatment fluid used in
the HVHHF operations being primarily 2-5% KCL (Potassium Chloride) with minor
amounts of other treating chemicais listed in the Chemical Disclosure Report.
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 no 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
is the Haggard Well Service Rankin #1 Class Il disposal facility located in White
County, lllinois. A secondary site is the TrueFlo Solutions LLC Class Il disposal
facility located in White County, lllinois. Flow back fluids will not be disposed into
the above referenced disposal wells until an electronic flowmeter is installed and
approved by IDNR as stated in Section 245.850(g). As this would be the first well
to undergo HVHHF operations there would be no recycled fluid to use. If, in the
future additional HYHHF operations are undertaken a method to reuse or recycle
flow back water could be derived. The well will be flowed until there is little or
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 prior to terminating flow back and
beginning to produce the well through the production facilities. As defined per
245.110 of the lllinois Administrative Code: “Flowback period” ends with efther
the well shut in or when the well is producing continuously to the flow line. For
this reason the bulk of the fluid recovered will be treated as produced fluid as it
would be from any conventional well. Flow back fluids will be tested for the
presence of volatile organic chemicals, semi-volatile organic chemicals, inorganic
chemicals, heavy metals and naturally occurring radioactive material before
being removed from the well site.

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.



Steel Tank Bi-L evel Coated

Qverview:

21,000 gallon bi-level tanks from Rain for Rent have a
standard V" shaped foor for ease of draining all stored

liquids completely through a 4 butterfly valve with Buna seals
standard. This tank also has a standard vacuum pressure relief
valve.

Features:

Store liguids with confidence with Rain for Rent’s 21,000

gallon bi-level tank. Permanently attached axals for maximum
maneuverabilily allow this 21,000 gallon tank to be moved

with ease on the jobsite and a safely staircase ensures proper
protection for workers on site. Epoxy coating offers chemical
resistance and additional cleanliness for sensitive environmental
applications.

Specs: Accessories:

Spillguard

Manways Four 22" hatches Suotion and discharge piping
Matetial Stesl, Coated Vapor tight features
Capacity 21,000 gallons Level gauges

Dry weight 26.000 Ibs. Steam coils

Footprint (LxWxH): 516" X 96™ x 141"

3° Fll-line
20" Manway
Fold-dowit Sutety

Reils and Front
Acéess Ladder

Liguid ingenuity.™
PUMPS * TANKS s FILTRATION * PIPE * SPILLGUARDS 800-742-7246

Raln for Rent is a registered trademark of Western Qilfields Supply Company. Features and specifications are subject to change without notice. rainforrent.com




ILLINOIS DEPARTMENT OF NATURAL RESOURCES | [&2r|

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: WellSiteSafetyPlan

Please save attachment and use the file name above.

Well Site Safety Plan §1-35(b)(12); 245.210(a)(12). Provide a copy of the OSHA-compliant plan for the
safety measures you will employ during high volume horizontal hydraulic fracturing operations to
protect persons on site and the general public. Please address safety measures for an emergency,
identify the presence of any hazardous materials used or stored at the site, and provide contact
information for the applicant and for all appropriate emergency responders. 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.

Have you provided a copy of this plan to the county or counties in which fracturing operations will be
occurring? YES I:INO If “NO” provide, within 15 calendar days after submitting the permit
application to the Department, a copy of the plan to the county or counties in which hydraulic fracturing
operations will occur as required by § 1-35(12).



Woolsey Operating Company, LI.C
125 North Market, Suite 1000
Wichita, Kansas, 67202

Well Site Safety and Health Plan
Woodrow #1H-410308-193

February 2, 2017

Raymond Gibson

Prepared by: Date

SRP Environmental, I.L.C

(318) 222-2364

Mark Sooter May 5, 2017
Approved by: Date

Vice President of Business Development
Woolsey Companies, Inc. LLC

(Phone)
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Abbreviations and Acronyms

°C degrees Celsius

°F degrees Fahrenheit

ACGIH American Conference of Governmental Industrial Hygienists
ATHA Ameérican Industrial Hygiene Association
ANSI - American National Standard Institute -

APR air purifying respirator

AQC air quality control

CFR Code of Federal Regulations

CHSM Corporate Health and Safety Manager

CIH - Certified Industrial Hygienist

CNS - central nervous system

CPR cardiopulmonary resuscitation

CSP Certified Safety Professional

dB _ decibel

dBA decibel average

EPA U.S. Envitonmental Protection Agency

Hé&S health and safety

HSP health and safety program _
HVHHF High Volume Horizontal Hydraulic Fracturing
IDLH immediately dangerous to life orhealth

JSA job safety analysis

mg/m3 * milligrams per cubic meter

MSA Mine Safety Appliance Company

NFPA National Fire Protection Agency

NIOSH National Institute for Occupational Safety and Health
NORM naturally occurring radioactive material

NRR noise reduction rating

OSHA Occupational Safety and Health Administration
ou operable unit

ocv Operations Control Van

PEL permissible exposure limit

PID ' photoionization detector

PM project manager

PPE personal protective equipment

ppm parts per million

SDS safety data sheet

SSHO _site safety and health officer

SSHP site safety and health plan

STEL short-term exposure limit

TLV threshold limit value

TWA time-weighted average
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WGBT Wet-Bulb Globe Temperature
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Section 1: Introduction

1.1 Purpose and Objectives

This. Site Safety and Health Plan (SSHP) addresses the minimum safety, health, and emergency response
requirements for Woolsey Operating Company, LLC (Woolsey) during High Volume Horizontal
Hydraulic Fracturing (HVHHF) operations. These HVIHF activities have the potential to result in
employee and general public exposure to potential health and safety hazards. Woolsey has developed this
SSHP to mitigate these concerns. Woolsey will obtain full compliance with this plan by its employees and
subcontractors. All HVHEFE personnel and subconiractors are required to adhere to the SSHP
requirements. Trespassers not associated with the field activities will be discouraged from entering the
site.

The SSHP objectives are to ensure that all necessary precautions for HVHHF activities are in place and
that appropriate health and safety procedures are followed at all times to protect personnel and the general
public; to prevent damage, injury, or loss of property and equipment; and to respond quickly and
effectively to activity-related emergencies.

Before commencing HVHHF activities, all company and subcontractor employees assigned to the project
will receive a copy of the SSHP and will be trained in its provisions. A copy of the SSHP will be kept on
site in the Operations Control Van (OCV) at all times. The site safety and health officer (SSHO) (or
alternate SSHO) will be responsible for ensuring that the SSHP requirements are understood by field
personnel and that site activities are performed with the utmost regard for the safety and health of all
personnel, subcontractors and the general public involved. Woolsey is only responsible for the health,
safety, and emergency response activities related to its activities. Woolsey and its subcontractors are
required to conduct job safety analysis (JSAs) summarizing the potential hazards that may be encountered
while conducting the HVHHF tasks for this project. The JSAs will also provide a summary of the
precautionary and preventative measures associated with these hazards. The requirements of this section
are based on current information and understanding of the existing impacts at the site. Woolsey will
assess all aspects of safety and health protection, including individual activities and long-term health
monitoring, and will continually evaluate future health and safety requirements.

1.2 Plan Updates and Revisions

This SSHP will be evaluated on an annual basis to ensure compliance with local, state, and federal
regulations. The plan will be updated based upon the review findings.

Page | 1
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Section 3: Hazard/Risk Analysis
3.1 Chemical Hazards

Woolsey and subcontractor employees will be exposed to various chemicals throughout the duration of
this project. Safety Data Sheets (SDSs) will be located in the OCV. A list of hazardous materials used or
stored at the site during HVHHE activities is included in Table 3-1.

Table 3-1
TRADE NAME/MATERIAL
Hydrochloric Acid
Cronox AK-50
NE-6 Surfactant
Plexgel Breaker XPA/Plexbreak 134

Plexslick 957 FR-7

Ferriplex 66
Diesel

3.1.1 Skin Contact

One route of possible exposure is through skin contact. Acute exposure to these chemicals can produce
skin irritation. The following PPE to protect against skin confact will be utilized by personnel during
chemical handling activities:

= Nitrile disposable gloves

« Butyl-rubber gloves
3.1.2 Eye Contact
Safety glasses in accordance with American National Standard Institute (ANSI) Z87.1 will be worn for all
site activities. Face splash shields will be worn during mixing or pouring of chemicals. A portable
eyewash station will be present onsite during all activities. Location of the eyewash station will be
checked prior to activities that require the use of face splash shields to ensure it is readily accessible.
3.1.3 Inhalation
Another possible route of exposure is inhalation of vapors and dust particles. Refer to the Fugitive Dust
Control Plan (Attachment E) for potential inhalation hazards and controls.
3.2 Physical Hazards

Physical hazards will be present in all job areas. The SSHO (or alternate SSHO) will screen the area for
physical hazards prior to beginning work. Multiple physical hazards may be present at the area.

Page | 7



Woolsey Operating Company, LLC — Woodrow #1H-410-308-193 — Site Safety & Health Plan

3.2.1 Heat and Cold Stress

Seasonal site conditions should be considered for all HVHHEF activities. For field personnel, heat stress is
usually a result of protective clothing decreasing natural body ventilation, although it may occur at any
time work is being performed at elevated températures. Factors that confribute to cold stress exposure
include temperature, humidity, wind, sunlight, rain, snow, fog, exposure duration, clothing, and work
activity. Thus, heat and cold stress prevention will be practiced in accordance with the techniques in
Section 9 and in Attachment B of this SSHP.

3.2.2 Slips, Trips, and Falls

Possible site conditions including rough terrain and steep slopes may be encountered for all HVHHEF
activities. Slips, trips, and falls can be easily prevented by using common sense practices such as good
housekeeping procedures, identifying tripping hazards and rectifying or avoiding them, and walking
slowly with proper footwear on slippery surfaces.

3.2.3 Working near Heaﬁy Equipment

Heavy equipment activities during will include the use of excavators, front loaders, and dump trucks.
Hazards associated with heavy equipment activities include mechanical hazards associated with rotating
and/or unsecured equipment or cables, tripping hazards, falling objects, electrical shock from surface or
underground utility lines or electrical equipment, noise from operating equipment, burns which might be
incurred using pressure washer equipment, and inhalation hazards associated with equipment exhaust, or
dust.

3.2.4 Noise

Use of heavy equipment may expose the field team to noise levels that exceed the Occupational Safety
and Health Administration (OSHA)) permissible exposure limit (PEL) of 90 decibels average (dBA) for an
8-hour day. Exposure to noise can result in the following:

» Temporary hearing losses where normal hearing returns after a rest period

« Interference with speech communication and the perception of auditory signals

« Interference with the performance of complicated tasks

« Permanent hearing loss due to 1'epéated exposure resulting in nerve destruction in the hearing organ

Since personal noise monitoring will not be conducted during the proposed activities, all personnel
performing activities at the jobsite while heavy equipment and drilling equipment is in operation must
wear cither disposable earplugs or earmuffs, but all hearing protection must have a minimum noise
reduction rating (NRR) of 27 decibels (dB). An ear protection station with a sign stating “Ear Protection
Required” will be placed at the entry point.

3.2.5 Handling Heavy Objecis

Use mechanical means for lifting whenever possible (i.e., forklift, lift gate, loader, etc.). Observe proper
lifting techniques and use certified lift chains and appropriate load points. Obey sensible lifting limits (60
pound maximum per person manual lifting or 1/3 a person’s bodyweight, whichever is less).

3.2.6 Combustible and Flammable Materials/Liquids
FMfUL—approved flammable liquid containers, labeled with the content, will be used to store fuel.

All fuel containers will be stored at least 15 meters (50 feet) from any facilities and ignition sources or
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stored inside an approved flammmable storage cabinet.
ABC fire extinguishers will be located in each field vehicle and on all heavy equipment.

Post “NO SMOI(NG;’ signs in refueling areas and on fuel storage tanks.

Avoid parking vehicles in area of tall dry grass or other potentially combustiblé material

3.2.7 Fire Protection
The work site will at all times be equipped with a means of communication with the fire department (i.e.,
cell phone), a 20# ABC portable fire extinguisher, and a shovel. - > |

Combustible material hazards may include materials near ignition sources (hot motor or exhaust system),
and transfer and storage of flammable or combustible liquids (if a generator or other portable fueled
equipment is used).

Only FM/UI -approved flammable liquid containers, labeled with the content, will be used to store fuel.

All fuel containers will be stored at least 15 meters (50 feet) from any facilities and ignition sources, or
stored inside an approved flammable storage cabinet.

Fire suppression equipment will be staged in all arcas where flammable materials are stored (i.e. fuel
dispensing and storage locations). :

3.2.8 Electrical Hazards
3.2.8.1 Flectrical Installation
Woolsey employees will not conduct electrical installation activities.

.3.2.8.2 Working near Energized Circuits

Per OSHA electrical regulations (29 Code of Federal Regulations [CFR] 1910.333), only "qualified"
persons may work on energized electrical circuit parts or equipment or perform testing work on energized
electrical circuits or equipment.

. The OSHA standard further states that even qualified persons working near exposed energized electrical
parts can't approach closer than 1 foot of a system that is over 300 volts (V) but not over 750V. The
standard does allow for closer approaches by qualified personnel if personnel are wearing insulated
gloves with the proper voltage rating. For this program, qualified personnel will wear rubber insulated
gloves with a voltage rating of up to 1,000 V (Class O glove). Leather protector gloves will be worn over
the rubber insulating gloves.

3.2.8.3 Lock-Out/Tag-Out

It is the responsibility of Woolsey employees and/or subcontractors to verify that all equipment is locked
out in accordance with standard operating procedures before performing any maintenance or repair work
on energized equipment. The source must be locked out; it is not enough to push the power switch to
“off” and disconnect the breaker. Anyone can re-engage power under these circumstances. Locking out
the power source is the only way to guarantee that the power will not be inadvertently reactivated.

3.2.9 Confined Space Entry
Woolsey employees will not enter into confined spaces.
3.2.10 Naturally Oceurring Radioactive Material (NORM)

NORM might be released from oil and gas formations. Workers at risk of exposure include those who
handle pipes and equipment that might have been contaminated with NORM. Sludge, drilling mud, and
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pipe scales, for example, often contain elevated levels of NORM, and the radioactive materials might be
moved from site to sife as equipment and materials are reused. Disposal, reuse, and recycling of NORM
might cause worker exposures. -

Testing of black shale drill cuftings, flowback, surface waters, and soil will be conducted to determine
levels the presence and levels of the following:

= Total dissolved solids .
« " Gross Alpha

«  (Gross Beta

«  Radium-226

=  Radium-228

= Potassium-40

Site characterization of radioactive materials in the soil and surface waters will be determined during the
initial site sampling event. -

3.2.10.1 Scope of Field Testing

Field screening activities will consist of using field measurement instruments to identify the presence and
approximate amounts of NORM and TENORM in cutting pits (open and closed), flowback and produced
water. Screening of solid and aqueous samples and swipes (smears) samples will also be performed.

Direct-read radiological survey instruments will be used throughout the HVHHE operations of the project
for scanning and surveying of personnel, equipment, materials and general areas. The survey instruments
will be operated and maintained by Woolsey personnel or qualified contractors. Additional equipment
that may be used on-site will be maintained and operated by the operator's technician(s) or subcontractors.

Proposed instruments, detectors, and equipment (or their equivalents) to be used on-site during field

screening are listed below.

Table 3-2

Equipment Instrument

Detector

Parameter

Ludlum Model 2224, or
equivalent

Ludlum Model 43-89,
alpha/beta scintillator, or
equivalent

Portable scaler/ ratemeter for
detecting alpha and beta
radiation

Ludlum Model 2221, or
equivalent

Ludlum Model 44-10, gamma
scintillator, or equivalent

Portable scaler/ ratemeter for
detecting gamma radiation

Ludlum Model 2929, or
equivalent

Ludlum Model 43-10-1, or
equivalent

Table top counter for detecting
alpha and beta radiation

Bicron Microrem, or equivalent

Internally-mounted plastic
gamma scintillator

Portable exposure rate survey
meter for gamma radiation

Ludlum Model 3, or equivalent

Ludlum Model 44-9, thin
window GM detector, or
equivalent

Portable survey meter for
detecting beta radiation

Ludlum Model 19, MicroR.
meter, or equivalent

Internally-mounted 1x1 Nal
gamma scintillator

| Portable exposure rate survey

meter for gamma radiation

3.2.10.2 Field Sampling Activities

Field sampling will consist of collecting representative samples of environmental media from sources for
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either on-site measurements or off-site laboratory analysis. The following types of field samples will be
collected:

e Black shale drill cuttings, accumulated solids, scale, treatment water sludge, discharge sediment,
soil samples and crystalline salts from brine water evaporation as appropriate for off-site
radiological laboratory analyses for characterization and evaluation of potential mobility in the
environment;

»  Flowback and produced water, for off-site radiological laboratory analysis for characterization
purposes;
» Solid and aqueous phases to be evaluated separately;

*  Swipe (smear) samples to determine temovable alpha and beta surface contamination as an
indicator of potential inhalation or incidental ingestion exposures.

3.2.10.3 Sampling Methods

Solid samples will be collected using reusable or disposable sampling tools (e.g., stainless steel trowels or
tubes). Sampling tools will be decontaminated prior to first use on-site, between sampling locations, and
following last use on-site (i .e., before demobilizing that equipment) as appropriate based on survey data.
The samples selected for analysis will be placed into laboratory approved containers immediately
following collection and labels promptly affixed to the sample containers. The samples will be
transported via delivery service under chain-of-custody control to the off-site subcontract laboratory for
analysis.

Representative samples will be collected for flowback and production water by performing multiple
collection events over the entire flowback period and initial production. A representative grab sample will
be collected from the appropriate tank/outlet using a disposable Teflon® bailer or a reusable stainless
steel thief sampler; contents of the selected sampling implement will be added directly to sample
containers. Samples will be placed into laboratory-prepared containers immediately following collection
and caps and labels promptly affixed to the sample containers. In cases where sample valves are available,
samples may be collected directly into approved sample containers. The samples will be transported
under chain-of-custody control to the off-site subcontract laboratory.

3.2.10.4 Sampling Equipment Decontamination

Disposable sampling equipment will be used wherever possible to reduce decontamination requirements.
When reusable equipment is used, such equipment will be decontaminated both prior to sampling in the
field, between uses, and following the last use on each site, as appropriate. The following
decontamination steps will be performed for reusable equipment, in the following order as necessary:

1) Potable water rinse;

2) Wash with laboratory-grade detergent (Alconox®, Liqﬁinox@ or equivalent);
3) Distilled water rinse;

4) Acetone, [sopropanol or Methanol rinse;

5) Distilled water rinse; and

6) Air drying.

3.3 Biological Hazards

The SSHO (or alternate SSHO) will also screen the area for biological hazards prior fo beginning work.
Care should be taken during field activities to prevent contact with biological hazards.

3.3.1 Insects
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Ticks, bees, wasps, yellow jackets, black widow spiders, and brown recluse spiders present a potential
hazard on this project. A. victim suspected of being bitten by a black widow spider or brown recluse
spider will receive medical attention. The venom fiom the brown recluse spider is capable of causing
coma and kidney failure in its victim.

Protection against insects, such as protective clothing (Level D) and insect repellents (where necessary),
will be used. Personnel will receive fraining on working in conditions where insects will be present prior
to HVHHF activities.

3.3.2 Vermin

Feral cats, skunks, rats, mice, squirrels, and rabbits may be carriers of disease. Where vermin are
identified in work areas, the SSHO (or alternate SSHO) shall be immediately notified. Bites will be
immediately reported and medical care obtained. -

Infections may occur in humans associated with activities that bring humans into contact with rodents,
rodent saliva, or rodent excreta. Activities that may bring humans into contact with the etiologic agents
causing infections include the following situations:

» Working in areas of field crops

« Disturbing rodent-infested areas

« Visiting areas where rodent populations have increased
« Entry into potential rodent-infested areas |

Transmission of disease may occur through broken skin, contact with conjunctivae, ingestion of
contaminated food or water, or inhalation of aerosols. Personal hygiene practices, such as frequent hand-
washing, will help prevent rodent-borne diseases as well as using caution in areas likely to be occupied by
© vermin.

Workers will be advised that if a fever or respiratory illness develops within 45 days of the potential
exposure, they should seek medical attention and inform the physician of potential Hantavirus exposure.
All precautions will be made to ensure Hantavirus exposure is eliminated in the field. Rodent-borne
diseases, including Hantavirus, result in severe respiratory distress and plague.

Section 4: Responsibilities
Woolsey’s responsibilities and chain of command are discussed below.
4.1 Woolsey Responsibilifies

Woolsey is responsible for taking all necessary precautions and providing the necessary protection to
prevent damage, injury, or loss (as aresult of project activities) to the following:

= All individuals at or near the location of the work performed
» All Woolsey employees and subconfractors

» All equipment or materials used in the work performed

= -Other property at or adjacent to the site or work location

Woolsey will notify the project manager (PM) immediately when work may affect adjacent properties.
Woolsey will obtain full compliance with this plan by its employees and subcontractors.

4.2 Chain of Command
Accountability for implementing and enforcing this SSHP lies with the CHSM. Day-to-day onsite
acceuntability is delegated to the SSHO (or alternate SSHO). Each employee is responsible for

Page | 12



Woolsey Operating Company, LLC — Woodrow #1H-410-308-193 - Site Safety & Health Plan

performing the tasks assigned to him/her in this SSHP. The individuals who fill these positions and the
responsibilities assigned to them are detailed in Sections 4.2.1 and 4.2.2.

Subcontractor competent persons are also 1*espon§ible for implementing and enforcing this SSHP.
4.2.1 Woolsey Corporate Health and Safefy Manager

Mickey Neville from Basic’s Pressure Service Division will act as the Corporate Safety and Health
Manager (CSHM) on this project.

4.2.2 Site Safety and Health Officer

Tommy Marcellus will act as the Site Safety and Health Officer (SSHO) for this project.

Shane Herridge will act as an alternate SSHO for this project. ‘

4 2.3 Public Visitors

Public Visitors who arrive on-site are responsible for following the Health, Safety and Environment
policies of Woolsey (HSE) Management. Visitors are required to sign in immediately upon arrival and
must be accompanied at all times while on-site with no exceptions. This policy allows site personnel to
implement and maintain the HSE program and will periodically assess its effectiveness. On-site personnel
who accompany visitors will ensure that safety programs are being followed, identify safety needs,
communicate hazards, and supply and enforce the use of appropriate personal protective equipment and
clothing. Employees, contractors, and visitors are expected to obey all safety rules, follow recommended
procedures, use personal protective equipment and clothing, communicate hazards, and assist with
ongoing improvements to Woolsey's HSE Management policies. Visitors and contractors who knowingly
violate safety rules may face disciplinary action, dismissal and/or legal action.

Section 5: Health and Safety Training

Woolsey understands the importance of ensuring that employees and subcontractors are adequately
trained to safely perform those tasks to which they are assigned during the HVHHF operations.

5.1 Site-Specific Health and Safety Training

Site-specific H&S training is presented to all employees as they are assigned to the site and periodically
during the course of the project when there is a change in site activities. This onsite Field H&S Meeting
will cover specific topics including: chemical and physical hazards associated with the task to be
performed; necessary PPE required for the task; the type of environmental monitoring to be performed
during the task; actions to be initiated based on environmental monitoring results; emergency and
contingency plans; and task-specific topics such as small spill containment. Meeting attendance and
materials covered are documented using the Field H&S Meeting Record in Attachment C.

No Woolsey employee or subcontractor will be put into a hazardous field situation without training. Prior
to the initiation of HVHHF activities, all employees will attend a site-specific safety orientation given by
the SSHO (or alternate SSHO) emphasizing the following:

= Names of personnel and alternates responsible for site H&S
= Site-specific H&S hazards '
= Basic occupational H&S
= Appropriate PPE
= General occupational health
-« ‘Work practices by which employees can minimize risks from hazards |

= Medical surveillance requirements, including recognition of symptoms and signs of exposure
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= Onsite communication

= Evacuation routes

= Route to the hospital

= Emergency and fire response

= Smoking restrictions

= Locations of emergency equipment and list of emergency contacts
= Site work areas

= The SSHP

Topics covered in initial employee training are reinforced and emphasized in field orientation. It will
include a tour of site facilities relevant to the HVHEF activities to be performed and the site safety
equipment including the following (as appropriate):

» Fire extinguishers

« Eye wash stations

= Designated work areas

= First aid kits

» Posted emergency contact list

The contents of this SSHP shall be discussed among the entire field team prior to start of work. The field
team shall simulate an emergency situation to exercise the guidance within this plan for emergency
response procedures. The SSHO (or alternate SSHO) will evaluate the response, and provide feedback for
lessons leamned that will be incorporated into the existing site procedures.

5.2 Hazard Communicalion

OSHA Standard 29 CFR 1910.1200 "Hazard Conunumca‘uon Standard" requires that all employees
handling or using materials that may be hazardous be advised and informed as to the hazard potential
associated with those materials.

The SSHO (or alternate SSHO) will discuss with the team members the following items:
= An overview of the hazard communication requirement
» Areview of the chemicals anticipated to be encountered during the course of project work

= The location and availability of the wiitten hazard communication program and an inventory of
chemicals expected to be encountered

= Methods and observation techniques that may be used to detect the presence or release of
hazardous chemicals in the work area

= Procedures fo lessen or prevent exposure to hazardous workplace chemicals
= Emergency procedures to follow if employees are exposed to hazardous chemicals
= Explanation of the proper use of PPE

3.3 Daily Health and Safety Meeting.i'

The SSHO (or alternate SSHO) will conduct the daily T1&S meetings for field workers. The SSHO (or
alternate SSHO) will address safety concerns before the day's planned activities. The SSHO (or alternate -
SSHO) will discuss the meeting places in case of evacuation and rally points at this daily safety meetmg,
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as well as other H&S reminders regarding safe work practices discussed in this SSHP. These meetings
will be documented in the field logbook. A brief meeting at the end of the day's work will also be
attended by the field team if an emergency response situation has occurred.

5.4 Training Records

Initial employee, site-specific, and daily H&S training will be documented. The SSHO (or alternate
SSHO) is responsible for documenting all training activities and maintaining the files. To ensure that all
site employees have read and fully understand the contents of this SSHP, a signature form is provided as
Attachment D. '

Section 6: Personal Protective Equipment

For the protection of all persons involved with HVHHF operations on Woolsey projects, general
application is required for the PPE described in this section. The SSHO (or alternate SSHO) will perform
a hazard assessment requiring the use of PPE when developing a JSA for each Definable Feature of
Work. Employees will review these PPE requirements during JSA review and at the safety meetings.

6.1.1 Eye Protection

Safety glasses shall be worn at all times except while in vehicles with enclosed cabs or where additional
eye protection is required. Safety goggles in accordance with ANSI Z87.1 shall be worn when working
with corrosive chemicals or when possible eye irritation hazards are present.

6.1.2 Hard Hats

Hard hats in accordance with ANST Z89.1 shall be worn during all heavy equipment and HVHHF
activities. No modification to the shell or suspension is allowed unless approved by the manufacturer in
writing. Hard hats will be worn with the bill facing forward.

6.1.3 Shoes

Steel-toed boots are required. All foot gear must meet the requirements of ANSI Z41.1.

6.1.4 Shirts and Pants ;

The outer most layers must be fire resistant (FR) material and meet the NFPA 2112 standard.

6.1.5 Gloves
Personnel shall wear gloves that are appropriate for the hazard they requiie protection from.
6.1.6 Hearing Protection

Woolsey will implement a hearing protection program. This program will consist of performing an initial
assessment that is designed to determine if persons in the defined work areas are exposed to sound levels
greater than 85 dBA as a time-weighted average or 140 dBA impulses. Based on the initial assessment,
the SSHO (or alternate SSHO) will make sure adequate protection is worn during those operations. If
field conditions change, another assessment will be performed. This assessment will be based on task-
based operations and will also focus on the work zone boundary.

6.1.7 Respiratory Protection

Woolsey has established a respiratory protection program for any employee that may be exposed to
inhalation hazards while within the footprint of the wellsite. Any person required to wear a respirator on
the job will receive instruction and training prior to using the equipment. In part, the training will include
the nature, extent, and effects of the respiratory hazards to which a person ‘may be exposed as well as
signs and symptoms of exposure. Before a person is required to wear a respirator on the job, a
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determination will be made that he/she is physically fit and able to wear a respirator. The respiratory
protective program can be found in Attachment F of this SSHP.

6.1.8 Vehicle Safety

Seat belts shall be worn in all vehicles. Riding in the bed of pickups is prohibited. Vehicles will be
inspected prior to each use. Only authorized Woolsey personnel and designated contractors are allowed to
operate Woolsey vehicles used during the HVHHF operations.

6.1.9 Visitor Protection

All visitors to the well site will be provided with a hard hat, safety glasses, and hearing protection to
ensurc they are protected from potential hazard exposure while on the job site. Visitors will also be
accompanied by site personnel while they are within the footprint of the operation to ensure they maintain
a safe distance from any high hazard areas. '

Section 7: Medical Surveillance
7.1 Purpose and Scope

All personnel performing onsite work that will result in exposure to contaminant-related H&S hazards
shall be enrolled in a medical surveillance program that complies with OSHA standards 29 CFR (£) and
29 CFR 1926.65 (D).

Woolsey administers an occupational medical surveillance program for the following activities:
= Hazardous waste operations

« Activities that require the use of respiratory protection beyond the use of “loose fitting dust
masks” '

« Project-specific activities or job assignments that may expose employees to hazards where medical
surveillance is required by regulation of it has been determined by the PM, resource manager
and/or CHSM that a project-specific medical evaluation program or biological monitoring is
warranted

= As requested by a client

The occupational medical surveillance program is designed and overseen by a board-certified
occupational physician. The medical surveillance program is intended primarily to monitor an employee’s
fitness for duty and is not intended for the diagnosis or treatment of injury or illness. T he functions of the
medical surveillance program include:

=« Establishing a baseline medical condition prior to project or job assignment
= Monitoring the employee’s physical ability to perform assigned job functions

= Identifying the presence or absence of conditions that could be aggravated by the type of work
assigned

= Monitoring health trends during hazardous waste and other designated project assignments
= Establishing a medical condition at time of termination or post assignment
Tn addition, medical exams or evaluations of employees may be provided in the following circumstances:
= Employment-related injuries or illnesses
= Hxposures to toxic or hazardous substances

= Medical clearance to return to work
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7.2 Responsibilities

Direct Managers and Resource Managers — Direct managers and resource managers ensure employees
participate in the medical surveillance program when required by project assignment and notify the
CHSM of employee termination or reassignment requiring an exit physical examination.

Corporate H&S Manager — The CHSM selects and monitors performance of the medical contractor and
oversees Woolsey admiristration of the program.

H&S Coordinators — The H&S coordinator or their designees coordinate medical appointments and
maintain employee medical clearance forms for their office(s).

Medieal Consultant — The medical surveillance consultant identifies qualified clinics, medical facilities,
and maintains employee medical records. The medical consultant provides the services of a board
certified occupational physician to advise on recommended medical protocols, provide medical opinions
regarding employee fitness for duty, and provide medical advice as requested.

Employees — Employees selected for activities that include participation in a medical surveillance
program are responsible for participating in the program by attending assigned appointments and
maintaining their medical qualifications. : -

7.3 Medical Release Forimns

Upon completion of a medical exam or evaluation, results shall be reviewed by the medical consultant’s
occupational physician and a medical release letter shall be sent to the 11&S database administrator
indicating the medical status of the employee. The medical consultant shall also provide a copy of the
results of the exam to thie employee.

7.4 Employment-Related Injury or Hliness Medical Evaluations

In a non-emergency situation, employees who are injured or contract an illness that may be related to their
employment at Woolsey should notify their direct manager or resource manager and contact their CHSM
or H&S coordinator. If necessary, an appointment will be arranged at a medical facility identified by the
medical consultant at a time and location convenient to the employee.

The CHSM or H&S coordinator must be notified by the employee, their group leader, direct manager, or
resource manager prior to seeking non-emergency medical services for employment-related injuries or
illnesses.

7.5 Return to Work Examinations

An employee desiring to return to work following a leave of absence due to injury or illness, or return to
tull work status from a restricted work period, must obtain a medical release to work, signed by a licensed
physician stating that the employee is capable of performing assigned duties with or without restrictions
and with or without reasonable accommodation. The content of the examination may be determined by
the medical consultant and may be performed at a facility selected by the medical consultant at a time and
location acceptable to the employee. A medical work status form should be provided to the CHSM and
human resources benefits manager. -

7.6 Access to Medical Records and Exposure Data

Employee medical records, including results of medical tests and X-Rays, shall be retained by the
medical consultant and kept confidential in accordance with OSHA medical record-keeping requirements,
29 CFR 1910.1020. Medical records, and information obtained in the course of the administration of the
Woolsey medical surveillance program shall be kept confidential and released only under the following
conditions:

= An employee, former employee, or their designated representative may obtain a copy of his/her
personal records by submifting a written request for the information to the CHSM. The written
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request must include the employee’s name, the address to send the records to, and a phone number
to call to verify the identity of the requestor.

» Woolsey’s workers® compensation insurance carrier may request information related to alleged
occupational illnesses or injuries with the written permission of the employee.,

« The CHSM may obtain medical information without personal identifiers by submitting a written
request to the medical consultant. ‘

» Recognized government research and regulatory agencies may obtain medical information without
personal identifiers by submitting a written request to the CHSM. The request shall identify the
nature and purpose of the information requested.

Air monitoring data and exposure records for specific projects are kept with project H&S records.
Employees may obtain access to data related to their exposure or generic data associated with potential
exposure of employees in their job classification or performing similar duties by submitting a written
request to their CHSM. |

Section 8: Air Monitoring

Refer to the Fugitive Dust Control Plan for air monitoring requirements. All personnel will wear personal
monitors while working on location.

Section 9: Heat and Cold Stress Prevention

Seasonal site conditions should be considered for all HVHHF activities. Heat and cold stress prevention
will be practiced in accordance with the techniques in the following sections and in Attachment B of this
SSHP. ' '

9.1 Heat Stress Prevention

Heat stress occurs when the body’s physiological processes fail to maintain a normal body temperature

because of excessive heat. Individual susceptibility to heat stress disorders can vary widely. Individual

physical factors that can affect a person’s response to hot work environments include a person’s general
 fitness and age. If necessary, appropriate heat stress prevention can include the following techniques:

= Advise workers to drink 16-ounces of water before beginning HVHHF activities and continue to
drink fluids throughout the work day. :

= Acclimatize workers to site work conditions by slowly increasing workloads.
= Wear loose clothing, appropriate to the weather and HVHHF tasks.
» In hot weather, conduct HVHHF activities in the early morning and evening.

= Allow appropriate rest period (i.e., at least 15 minutes.each hour, depending on working and
weather conditions).

= Ensure that adequate shelter is available to protect personnel against heat.

Attachment B to this SSHP, Heat and Cold Stress Guidelines, contains more information regarding heat
stress monitoring.

9.2 Cold Stress Prevention

Factors that contribute to cold stress exposure include temperature, humidity, wind, sunlight, rain, snow,
fog, exposure duration, clothing, and work activity. Cold Stress'is not a major concern since colder
temperatures are not expected during field activities. If necessary, the following prevention techniques
should be considered when working in ambient air temperatures below 40 degrees Fahrenheit (°F),
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especially when other contributing weather conditions such as snow, rain, or wind are present.

= Employees whose clothing may become wet shall wear an outer layer of clothing that is
impermeable to water. '

» Dress in layers and bring extra clothing.
= When manual dexterity is not required of an employee, thermally protective gloves shall be worn.

» 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.

» Take warming breaks as needed.

Attachment B to this SSHP, Heat and Cold Stress Guidelines, contains more information regarding heat
stress monitoring. :

Section 10: Standard Work Practices

Standard work practices have been developed for general as well as for specific task activities. Some
minimum standard general work practices are outlined below.

10.1 General HVHHI Activities

Specific safety practices associated with equipment and HVHHF activities conducted during work
activities are listed in the JSAs; general safety practices include:

= Qualified, adequately trained, and licensed personnel will be onsite.

= Personnel will not consume or be under the influence of alcoholic beverages, medication, or drugs
while operating heavy equipment. The presence of intoxicating substances on site is strictly
prohibited. :

» Work area will be kept clear of obstructions and debris.

« Personnel will wear proper PPE during all activities

10.2 Working around Heavy Equipment

Heavy equipment will be used on the jobsite. All heavy equipment shall be operated only by qualified (by
training and experience) personnel who are authorized to operate the equipment to be used onsite.

Assume the operator cannot see you. The operator’s vision may be blocked by blind spots. He or she
is frequently concentrating on their work and equipment and may not notice a site visitor.

If you must approach the operator, be sure you have made eye contact with the operator and they
know you will be approaching them before approaching the equipment. Verbal contact, direct or by
radio, is even better. Do not approach if the equipment is moving or in operation.

Stay clear of pinch points and swing areas of equipment. At Woolsey projects, these areas should be
taped or barricaded off, however, when equipment moves frequently, you cannot count on the other
organizations to mark these zones.

Do not walk near a moving piece of equipment. Tt could turn or rotate any minute. Modern
construction equipment moves fast and in any direction.

On a noisy sité, you may not notice the equipment’s’ backup alarm. Keep aware of what is
happening around you.

Never walk under a load on a crane or hoist.

Do not cut across the path of equipment backing up.
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= Wear your hardhat and safety glasses. The safety glasses protect your eyes from dust and debris and
the hardhat provides protection for your head and makes you more visible on the site.

= On sites where there is frequent vehicle or construction equipment movement, wear high-visibility
clothing,.

» Maintain a clearance of a least 10 feet between any pari: of the machine or its load and electrical line
or apparatus carrying up to 50,000 V. One foot of additional clearance is required for every
additional 30,000 V.

10.3 Underground Utilities

Some tasks milestones in this SSHP may require drilling or heavy equipment penetrating the ground. Tn
all these tasks ufilities located underground will be a concern and hazard. Utility mark outs and
geophysmal contractors will be procured to locate any potential underground utilities in all work areas
prior to any work completed in each milestone.

10.4 Spill Response
In the event that a spill occurs, the following procedures will be taken:

= The spill will have absorbent material placed over the area. Enough absorbent will be used to
contain the entire spill. The absorbent material will then be placed in an appropriately labeled
container using a shovel and disposed of propetly.

= PPE to be used during the spill cleanup will be equal to the PPE being worn when the épill
occurred, unless the SSHO (or alternate SSHO) determines that a PPE upgrade is necessary.

= The spill will be reported to the Woolsey PM and noted in the field logbook.
The spill response equipment will be stored in the OCV.
10.5 Site Safety Practices

Historically, slips, trips, and falls have been major causes of physical injuries. To prevent this type of

hazard, tools, parts, and other equipment should not be left lying around. Grease and oils found on the
ground should be cleaned up as soon as possible. The simple knowledge of proper lifting techniques, -
bending the knees and lifting with muscles of the legs can eliminate many strained or injured backs.

Several general practices will be followed to ensure personnel safety during operations at the site. The
following is a list of some of these practices:

= Do not run on location.

= Do not operate moving equipment unless instruction in its use has been given and use authorized
by the SSHO (or alternate SSHO).

= Observe driving regulations within the site. These include wearing seat belts at all times when the
vehicle is in motion and maintaining posted speeds or under 10 miles per hour,

« Get authorization from the SSHO (or alternate SSHO) before removing safety equipnient or
supplies from their normal location.

= Clean hand tools and special tools and keep them in good repair.

= Use the correct tool for the particular job in the proper manner.

= Carry materials and tools with concern for overloads and balance, and hold these items securely.
= Avoid movement with obscured vision.

= Practice good housekeeping at all times.
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« Do not participate in "horseplay". Horseplay is defined as any frivolous behavior that increases the
probability of an accident.

10.6 Material Lifting

Many types of objects may be handled during the course of HVHHTF activities. Care should be taken in
handling heavy or bulky items, because they ar¢ the cause of a considerable number of accidents. There
are certain fundamentals in the proper lifting of materials to avoid back injuries as listed below:

= The size, shape, and weight of the object to be lifted must be considered. A worker will not lift .
more than what one person can handle comfortably.

» The feet will be placed far enough apart for good balance and stability. The footing will be solid.

« The worker will get as close to the load as possible. The legs will be bent at the knees. If the load
is too large or bullcy and the worker cannot see around or over it, the worker will get assistance.

= The back will be kept as straight as possible.
= The object will be gripped firmly.
» To lift the object, the legs are straightened from their bend Twisting motions will be avoided
while lifting and/or carrying objects.
= A worker will never carry a load that cannot be seen over or around.

= When placing an object down, the stance and position are identical to that for lifting. The legs are
bent at the knees and the object lowered.

When two or more workers are required to handle an object, coordination is essential to ensure that the
load is lifted uniformly and that the weight is equally divided between the persons carrying the load.
When carrying the object, each worker, if possible, will face the direction in which the object is being
carried. In handling bulky or heavy items, the following guidelines will be followed to avoid injury to the
hands and fingers:

= A firm grip on the object is essential. The hands and object will be free of oil, grease, or water that
might prevent a firm grip.

« 'The item will be inspected for metal slivers, jagged edges, burrs, and rough or slippery surfaces.
= Gloves will be used when necessary.

= The fingers will be kept away from any points that may cause the fingers to be pinched or crushed
especially when setting the object down.

)

10.7 Contingency Plans

If unexpected hazards or conditions are encountered, field personnel will stop work and move a safe
distance from the site, upwind or to the access road. Work stoppage will continue until the SSHO (or
alternate SSHO) indicates it is safe to return to the site.

If unsafe conditions persist, the SSHO (or alternate SSHO) will notify Woolsey’s PM, and the Woolsey
CHSM will be notified by the PM, as needed.

Section 11: Site Control and Personal Hygiene
The following site control and personal hygiene activities will be followed:

= All personnel and general public will be required to sign in and out of the location for
accountability purposes and to ensure that unauthorized access to the site is not granted.

= Signs will be posted at the entrance to the location to distinguish the wellsite to the general public,

Page | 21



Woolsey Operating Company, LLC — Woodrow #1H-410-308-193 — Site Safety & Health Plan

50 that they will know that there are additional hazards associated with the locations footprint.

« All Woolsey'and subcontractor personnel assigned to work in any restricted area must be provided
with a copy of this SSHP, agree to the terms in writing and sign the form in Attachment D, and
attend a safety briefing before commencing work.

= Allteam members will make sure to address personal hygiene issues by washing hands, arms, and
face prior to eating, drinking, smoking, applying lipstick, or any other hand to mouth function.

= Fating, drinking, and chewing gum, or tobacco will only be permitted outside the work zone.
Smoking is permitted in designated areas only.

= Before initiating any non-routine operation, personnel must consult the SSHO (or alternate SSHO)
about H&S requirements for that operation.

Section 12: Accident and Illness Prevention
I12. 1 Introduction

Woolsey believes that the H&S of each of its employees is of the utmost importance. Woolsey’s objective
is a HSP that reduces the number of illnesses and injuries to an absolute minimum. The Woolsey medical
surveillance program, designed and administered by a board-certified, occupational physician, consists of
a combination of (1) baseline, annual, interim, exit, and return to work examinations; (2) services for the
evaluation and follow-up of occupationally-related injuries and illnesses; and (3) emergency medical
services required to stabilize severely injured or ill patients prior to their fransport to an offsite medical
care facility. The prevention of occupationally induced illnesses and injuries takes precedence over
operating productivity at all times. Woolsey provides quality supervision, fraining and educational
opportunities, and protective clothing and equipment to ensure maximum employee H&S protection.
Subcontractors will provide training and educational opportunities, and protective clothing and equipment
for subcontractor employees to ensure H&S protection of its employees.

- 12.2 Safety Promotion

The training and subsequent implementation of the HSP, as well as the scheduled site-specific training,
are all designed to instill a high level of safety consciousness in all personnel working on the project.
These programs, in conjunction with the high level of experience and professionalism of the personnel
working onsite and the periodic safety audits and inspections, will maintain safety as a prime concern for
all involved. Additionally, the performance of work in a safe manner is expected and required from each
Woolsey employee and subcontractor. '

12.3 Medical and First Aid Requirementis

Notification of, and arrangement with medical facilities, ambulance service, and medical personnel will
be established to ensure their readiness and availability for prompt attention to the injured prior to
implementation of IVHHF activities. The list of emergency contacts is included in Table 13-1. A
minimum of two Woolsey or subconiractor employees performing HVHHF activities for this project will
have current First Aid/CPR training certificates.

At least one first aid kit will be maintained onsite during field operations. These kits will have been
reviewed by a medical consultant for their adequacy. The first aid kit will be stored in-the OCV.

Section 13: Emergency Response and Contingency Procedures

If field personnel observe a potential or actual emergency condition, such as a chemical spill or fire, they
will notify the personnel listed in Table 13-1. In the case of an emergency such as a fire at an off-site
- location, the appropriate agencies (i.e., the fire department [911]) will be notified. During the morning
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HE&S briefing, the emergency action plan will be discussed and demonstrated. The contents of this SSHP
shall be discussed among the entire field team prior to start of work. The field team shall simulate an
emergency to exercise the guidance within this plan for emergency response procedures. The SSHO (or
alternate SSHO) will evaluate the response, and provide feedback for lessons learned that will be
incorporated into the existing site procedures.

The emergency alerting procedure will be a 5-second continuous sounding of the field vehicle’s hom. All
posted safety and health requirements onsite will be strictly followed. If unexpected hazards or conditions
occur, field personnel will evacuate immediately and meet upwind of the site at the meeting place
designated during the field kickoff meeting. It will be the responsibility of the SSHO (or alternate SSHO)
to account for all field personnel that have evacuated the site. Field personnel will be instructed to contact
the SSHO/alternate SSHO via cell phone if they evacuate the site to somewhere other than the agreed
upon safe meeting location. The proper authorities listed in Table 13-1 will be contacted.

13.1 Emergency Medical Facility
The medical facility used for emergencies related to HVHHF activities conducted is:

Hamilton Memorial Hospital
611 S. Marshall Ave.
McLeansboro, Illinois 62859

Directions to Hospital from worksite:

Head north on County Road 50E toward County Road 1825N — 0.06 mi
Turn right at the first cross street onto County Road 1825N — 1.5 mi
Turn right onto US-458 — 4.2 mi

Turn right onto IL-14W — 11.2 mi

Turn left onto S. Marshall Avenue — 0.2 mi

1 3.2 Medical Emergencies

In the event of an accident requiring first aid, the SSHO (or alternate SSHO) will be responsible for
coordinating the first aid and/or requesting aid from a medical service (Table 13-1). If the person
requiring attention is capable of being moved without further injury, the SSHO (or alternate SSHO) may
transport the injured party to obtain medical assistance. Site support vehicles may be used to transport
injured or ill personnel. Directions and maps showing the routes to the medical facility will be located in
all vehicles. This SSHP should also be brought to the hospital. As aforementioned, a minimum of two
Woolsey or subcontractor employees performing ﬁcld activities for thIS project will have current CPR and
first aid training certifications.

Depending on the seriousness of the injury, treatment may be given at the site by trained response
personnel. Emergency first aid equipment, such as a first aid kit, will be in the OCV on site. For more
serious injuries, additional assistance may be required at the site, or the victim may have to be treated at a
medical facility: Any members of the general public, who incur any injury while within the footprint of
the project, will be treated in the same manner as those working on the job site.

Life-saving care should be instituted immediately without considering decontamination, if chemical
exposure occurs. The outside garments can be removed (depending on the weather) if they do not cause
delays, interfere with treatment, or aggravate the problem. If the other contaminated garments cannot be
safely removed, the individual should be wrapped in plastic, rubber, or blankets to help prevent
contaminating the inside of the ambulance and/or medical personnel. Outside garments will then be
removed at the medical facility. No attempt should be made to wash or rinse the victim. One exception
would be if it is known that the individual has been contaminated with an extremely toxic or corrosive
material that could also cause further or severe injury or loss of life. For minor medical problems or
injuries, the normal decontamination procedure should be followed.
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Exposure to chemicals can be divided info two categories:
1. Injuries from direct contact such as acid burns or inhalation of toxic chemicals
2. Potential injury due to gross contamination on clothing orequipment

Tf a contaminant is inhaled, treatment can only be conducted by qualified physicians. If the contaminant is
on the skin or in the eyes, immediate measures must be taken to counteract the substance's effect.

When protective clothing is grossly contaminated, contaminants may be transferred to treatment
personnel or the wearer and cause injuries. Unless severe medical problems have occurred simultaneously
with splashes, the protective clothing should be washed off as rapidly as possible and carefully removed.
Workers showing symptoms of acute exposure should be transported, immediately, following appropriate
decontamination, fo the nearest medical facility.

Heat-related illnesses range from heat fatigue to heat stroke, the most serious condition. Heat stroke
requires prompt treatment to prevent irreversible damage or death. Protective clothing may have to be cut
off. Less serious forms of heat stress require prompt attention or they may lead to a heat stroke. Section 9
and Attachment B present a discussion of recommended heat stress prevention procedures. Any worker
who is medically treated for a heat stress related injury will be evaluated by a physician and medically
cleared before return to work.

13.3 Exposure/Injury Reporting

The purpose of the exposure/injury reporting system is twofold: (1) to learn from past mistakes in order to
maintain an exposure/injury-free work environment and (2) to document incidents as required by OSHA.
The reporting system consists of monthly surveys and exposure/incident reports. All incidents involving
injury, illness, exposure, vehicle, or equipment damage will be thoroughly investigated by the CHLSM,
mcludmg incidents that might not cause injury, illness, or property damage but had the potentlal to do so
("near miss incidents").

13.3.1 Accident Reporting and Investigation

Personnel are required to notify the CHSM of reportable exposures and injuries. Individuals will discuss
all potential exposures with the CHSM and/or SSHO/alternate SSHO to ascertain if the exposure is
reportable. All injuries will be reported.”

An Injury/Illness Report Form will serve as the basis for the written documentation and investigation of
all'accidents resulting in employees receiving more than first aid. All such accidents will be verbally
communicated to the CHSM or SSHO/alternate SSHO as soon as médical services are secured. These
individuals will verbally notify the CHSM within 24 hours of the accident.

The investigation will be thorough and performed by the injured employee's immediate supervisor. The
results of the investigation will be documented using the report form and will be signed by the
investigator. The form will ther be sent to the appropriate section or local manager, who following a
review is also required to sign the form before forwarding it to the SSHO (or alternate SSHO). Following
the SSHO/alternate SSHO's review and signature, a copy of the form will be made for the office/project
file with the original forwarded to the CHSM.

13.3.2 Follow-Up

'If the injury/illness resulted from the uncontrolled release of hazardous material, the CHSM will be
notified immediately, so that discussions with the occupational physmlan can occur to determine if
additional biological monitoring should be prescribed.

As soon as practical, following the initial medical treatment, the injured employee will be scheduled into
the clinic that administers the annual examinations for the injured employee's office. This procedure is
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necessary to ensure that the employee receives quality medical treatment during any type of recovery
period.

The CHISM and the SSHO/alternate SSHO will follow up with the PM to ensure that corrective action, if
identified in the Injury/Illness Report Form, has been implemented.

13.3.3 Occupational Injuries and Ilinesses

The CHSM maintains a log of all occupational injuries and illnesses in accordance with OSHA
requirements. The log is maintained using OSHA Form 200.

13.4 Emergeﬁcy Evacuation Plan

The following steps are to be taken in the event that evacuation of the general public in close proximity of
the well site becomes necessary due to a fire, explosion, or spill.

1. Inthe event that there is a problem at the well site which poses a threat to the general public, the

SSHO will notify the Sheriff’s Department. If the SSHO is incapacitated the site supervisor will
- make the proper notification.

2. Once the Sheriff’s Department has been notified of the emergency, they will contact additional
resources dependent upon the type of emergency.

3. Ifisolation and evacuation are necessary, the Sherriff’s Department will dispatch units to set up
roadblocks and assist with the evacuation.

4. The project manager will begin the evacuation of those in immediate danger, based on wind
conditions at the site. They will begin by telephoning any residents in the danger zone directly .
downwind from the location in the potential radius for exposure. They will then proceed to the
residents whom they were not able to contact by phone to make a face-to-face contact to insure
that they have evacuated.

5. The entrance to the location will be blocked off and any incoming vehicles will be diverted away
from the wellsite. Only emergency response and authorized vehicles will be granted entrance to
the location.

6. Inthe event that it becomes necessary to divert school busses away from the wellsite, the project
manager, or their designee, will notify the local school district.

7. Onsite personnel will take every step within the means of their training to mitigate or eliminate
the emergency situation and begin to establish a safe perimeter. :

8. The Illinois Department of Natural Resources (IDNR) and any other appropriate government
officials will be notified of the emergency situation.

9. Other contractors may be called upon to assist in the elimination and cleanup from the emergency
situation.

13.5 Fire or Explosion Response Procedures -
The objective of this Emergency Response Procedure is to identify the appropriate actions to take in the
event of a fire or explosion at the wellsite location.

1. If you observe a fire and/or explosion on or near the location, contact personnel in the OCV and

sound the alarm. Give specific directions to the area affected by the fire or explosion. Provide the
OCV with sufficient information to determine what response actions and resources are necessary.

2. Ifa fire or explosion is ongoing, the OCV will immediately call 911 (fire department) and
provide the dispatcher with the following information

a. Location of the fire

b. Time the fire started or the explosion occurred

c. Number of personnel on the site at the time of the incident

d. Any chemicals which may be involved in the fire or explosion

Page | 25



Woolsey Operating Company, LLC — Woodrow #1H-410-308-193 —Site Safety & Health Plan

10.

11

12.

¢. Any other pertinent information the dispatcher may ask for

The OCV shall then notify and direct the First Responders to the scene. Depending on the
severity of the fire or explosion, the Responder(s) should wait at a safe distance to direct other
responders or implement evacuation of the area, if necessary.

The OCV shall monitor the location entrance to direct any emergency vehicles to the scene. If
possible, an employee will be at the gates to escort responders to the scene.

The First Responders shall evaluate the fire/explosion to determine the following:

Location of the fire/explosion

Type of material(s) that are burning

Potential spread or exposure

Fire protection systems activated

Site evacuation necessary or on-going

Other potential safety or environmental hazards

o Ao TR

The evaluation information can be relayed by the First Responders either upon the fire
department arrival on-scene or through continuous contact through the dispatcher

If Responder(s) determine that the fire is already extinguished or will be extinguished
immediately using on-site resources (incipient stage fires only), the Incident Commander can
cancel fire department prior to its arrival.

If the potential for encounter with smoke or an Immediate Dangerous to Life and Health IDLH)
atmosphere exists, prior to entry, the First Responders may don self-contained breathing

apparatus (SCBA). SCBA shall only be worn by personnel trained and medically cleared for its
use. Upon encountering smoke or a potential IDLH environment, First Responders shall
immediately activate their SCBA unit and exit the area. The First Responders shall not use SCBA.
for any firefighting or search and rescue purposes, but rather solely for respiratory protection
during egress. All firefighting beyond the incipient stage, and all personnel search and rescue
shall be performed by the fire department.

Responder(s) shall ensure that any affected electrical systems are shut down along with any
affected operations, if it is safe to do so. ~

The OCV will notify the First Responder(s) of the arrival of the fire department. The First
Responder(s) will report to the location enfrance, if necessary, and coordinate with the fire
department in establishing an on-scene mobile command post to direct fire or explosion
responders. They will direct individnals to assemble at the command post to help coordinate .
respanse efforts, verify that the appropriate fire or explosion response personnel have responded
to the incident, and obtain additional back-up, if nccessary.

All First Responders will assist the fire department as necessary and as directed (if the activities
can be conducted in a safe manner) by the Incident Commander with:

a. Connections fo water sources.

b. Identification of materials involved.

c. Use of proper personal protective clothing.
'd. Isolation of electrical systems

e. Identification of fire suppression systems

Responders will identify any hazardous substances that may have been involved in the fire or
explosion. SDS may be obtained from the electronic database, or if necessary and safely
obtainable, hard copies in the OCV respectively. Responders shall also refer to the U.S.
Department of Transportation Guidebook for First Response to Hazardous Materials Incidents for
Emergency Actions for Small and Large Fires. The Responder(s) shall implement the wellsite
spill response plan, as needed, to address a spill of oil or hazardous material associated with the
fire or to initiate cleanup activities. '
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13. The Responder(s) will evaluate the need for medical services and perform rescue operations.
Refer to the medical procedures and evacuation procedures.

14. The Incident Commander will assess actions needed to mitigate on-site and off-site impacts and
environmental impacts.

15. The Incident Commander will determine when the emergency is over and provide the “all clear”
announcement.

16. After the emergency has been terminated, the Incident Commander shall coordinate a debriefing
and emergency documentation. Other activities to be considered/conducted following termination
of the incident shall include:

Briefing Public Relations so that all questions can be directed to them
Coordinate the refilling of any fire extinguisher which may have been used
Forming a team to clean up the affected area to resume normal operations
Conducting an incident investigation

Analyzing the fire/explosion emergency response plan for its effectiveness

o e e

13.6 Spill Response Procedures

Significant spillage of certain types of materials that are at the facility may need to be reported to agencies
such as Illinois Department of Natural Resources (IDNR), Environmental Protection Agency (EPA), etc.
Substantial fines can result from improper or unauthorized handling of spills, as well as from not
reporting them to the proper agencies.

The objective of this Emergency Response Procedure is to identify the appropriate actions to take when a
spill or release of oil, hazardous materials or other potentially harmful substances (i.e., sanitary waste,
blood, etc.) occurs at the wellsite location. The intent is to minimize the health, safety and environmental
impacts from a discharge of fuel, lubricating oil, or hazardous material and to prevent discharge(s) from
leaving the site, especially to the nearby waterways. Response activities will be completed only when it is
determined to be safe to do so.

A spill is defined as a release of a material from outside its normal container. Spilled materials can be
liquid, solid, or gas in nature. Because fires also release chemicals (smoke, fumes, etc.), they fall into the
definition of a spill and therefore, also need to be reported internally. Releases into spill containment
areas (dikes, separators, etc.) are still considered spills, must be reported internally, and may need to be
reported to governmental agencies depending upon the type and quantity of material released.

a. Immediate notification shall be given by the owner/operator of the wellsite location when a
release equal to or exceeding the reportable quantity of an extremely hazardous substance or a
CERCLA hazardous substance is released at the wellsite location. Notification will be provided to
the following:

1. Illinois Emergency Management Agency (IEMA)/State Emergency Response
Commission (SERC) at 1-800-782-7860
2. The Local Emergency Planning Committee for Hamilton County (Mr. William
Sandusky) at 1-618-231-4001
- 3. The National Response Center (NRC) at 1-800-424-8802 (if the substance meets the
criteria of a CERCLA hazardous substance.

b. Immediate notification must also be given if the hazardous substance release results in any of the
following:
1. A member of the general public is killed
2. A member of the general public receives injuries resulting in hospitalization
3. An authorized official of an emergency agency recommends an evacuation of an area by
the general public .
4. Fire, breakage, release or suspected contamination occurs involving an infectious agent
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C.

d.

13.6.1

i

5. Any release of petroleum (or oil) that produces a sheen on nearby surface water4 and/or
threatens navigable waters

_Notification shall include the following criteria:
1. The chemical name or identity of any substance involved i in the release
2. An indication of whether the substance is an extremely hazardous substance
3. An estimate of the quantity in pounds of any such substance that was released into the
environment
The time and duration of the release
The specific location of the release
The medivm or media (air, land, water) into which the release occurred
Any known or anticipated acute or chronic health risks associated with the emergency
and, where appropriate, advice regarding medical attention necessary for exposed
md1v1duals
8. Proper precautions to take as a result of the release, including evacuations
9. The name and telephone number of the person or persons to be contacted for further
information.

Sl iy Oy

Written follow-up notice is required with respect to incidents as described above, according to the
IEMA. As soon as practicable after such release (within 30 days), the owner or operator shall
provide a written follow-up emergency notice (or notices, as more information becomes
available) to the SERC and the LEPC, updating the information provided in the immediate
notification and including additional information with respect to:

1. Actions taken to respond to and contain the release

2. Any known acute or chronic health effects associated with the released substance

3. Advice regarding medical attention necessary for exposed individuals

Spill Response

If you detect a spill at the wellsite location:

a. Immediately contact the OCV. Provide information regarding the nature and extent of the
spill so that they can initiate appr opriate response activities. This information shall
. include:
e Type of chemical spilled
e Location of the spill
e Approximate volume of the spill
Number of injured employees; and
If possible, a copy of the SDS for the spilled chemical.

Determine if the spill is significant by estimating the volume of spilled material.

If the spill is not significant, operations must clean up the spill immediately. For non-
significant spill cleanup procedures, refer to the SDS or contact the SSHO. Notify your
supervisor and/or the SSHO following clean up.

If you detect a spill that is in progress, initiate actions to stop or control the spill, if it is safe to do
so and you are adequately trained and authorized to do so. Your supervisor should be informed of
the spill as soon as conditions permit. '

Based on the information provided, Operations will notify the First Responders and direct them to
the scene. Operations may also notify additional response personnel, including the emergency
coordinator (for significant spills), fire department (in case of fire/explosion, the waste contractor,
and/or off-site resources) as directed by the Incident Commander.

Upon arrival at the scene, the Responder(s) shall

i -2
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a. Assess the spill event and secure access to the affected area. Depending on the type or
quantity spilled.

b. Determine if any injuries are involved, and if so, will implement or direct someone else
to implement the Medical Emergency Procedure.

¢. Determine if evacuation is necessary and if so, will implement or direct someone to
implement the Evacuation Procedure. : :

d. Determine if a fire/explosion hazard exists and if so, will implement or direct someone to
implement the Fire/Explosion.

5. The Responder(s) should cordon off and secure the spill area, at a safe distance and should secure
any affected operating equipment and possible ignition sources or other hazards.

6. The Incident Commander should designate support, decontamination and hot zones as necessary.

7. If the release has impacted or may potentially impact the surrounding waterways, the
Responder(s), under the direction of the Incident Commander, should secure access to the
affected area, which may include:

a. Request the Control Van to notify the Emergency Spill Responders
b. Securing skimmers and/or booms near openings to those waterways

8. If a potential Reportable Quantity (RQ) has been released, the Incident Commander will request
the OCV to notify the SSHO to assist in the evaluation of the spill/release to determine whether
the release potentially triggers any reporting criteria.

9. Following the completion of spill response activities, the Incident Commander should contact the
SSHO to arrange for the storage and disposal of waste generated during spill response. Types of
solid materials that may need to be disposed of include sorbent pads, protective clothing, and soil
impacted by the release. Liquids would include water, oil, and chemicals recovered as part of the
spill response activity, as well as fluids used for decontamination processes.

10. Soils that are excavated must be transported to a secure location at a designated soil stockpile
area, where they must be segregated, placed on plastic sheeting, covered, and labeled pending
characterization and disposal. Other solid waste, slurry, sediment, and liquid waste must be
containerized in drums or tanks and labeled with sufficient information to enable subsequent
tracking and disposal. The EHS department must be notified of the quantities, nature, and date of
generation of all waste products, and is responsible for arranging for classification and recycling,
re-use, or disposal in accordance with State and Federal regulations. '

11. After the spill/release incident has been stabilized or remediated, the Incident Commander shall
conduct a debriefing/critique of the spill/release ERP.

13.7 Equiupment and Training

The well site is located in White County and this area has for decades experienced oil production, field
service, drilling and completion activity. The White County Emergency Management Agency has the
training and equipment for oil field related fires, including foam trucks. Emergency spill contractors have
been identified in Table 13-1. The Mt. Vernon, Illinois Fire Department has 2 Hazmat Trucks and
Trailers with Hazmat equipment.

Table 13-1 Emergency Contacts

Resource Providex/Title Telephone No.

Emergency Contacts
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Fire Department

Enfield Fire Protection District

911

Ambulance Service

White County Ambulance Service

911

Hospital

Hamilton Memorial Hospital

(618) 643-2361

| Poison Control Center

(800) 222-1222

Woolsey Operating Company

Ryan Kelley Project Manager
Mickey Neville CHSM
Tommy Marcellus SSHO
‘Woolsey — Wichita, Kansas Main Numbef

il

Emergency Spill Contractors

HBodinc Environmental Services, Inc. Decatur, 11 (217) 428-3629

Springfield, 11 (217) 698-0700
SET Environmental, Inc. Glenwood, 11 (847) 537-9221
SWS Environmental Services Paducah, KY (270) 444-8003

Figure 13-1 Map to Emergency Medical Facility
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M34514 NA_EN

SAFETY DATA SHEET

m(v Occidental Chemical Corporation

A subsidiary of Cecidertal Petroleum Corporation

% é flespansiia Core”
AT ar SR

HVDR@CHL@WC ACID (H@ﬂ) (ALL @RADES)

MSDS No.: M34514

Fev. Date: 03-Aug-20712 Rev, Nuni. 06

1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Company ldentification:

24 Hour Emergency Telephone
Number;

To Request an SDS:
Customer Ser\}ice:
Trade Name:
Bynonyms:

Product Use:

Occidental Chemical Corporation
5005 LBJ Fresway

P.O. Box 808050

Dallas, TX 75380-8050

1-800-783-3685 or 1-972-404-3228 (U.8.); CHEMTREG (U.S.): 1-800-424-9300:
CHEMTREC (outside U.8.): +1 703-527-3887

MEDS@oxy.com or 1-972-404-3245

1-B00-752-5151 or 1-972-404-3700

Hydrochloric Acid (HCI) aqueous all grades

Murtatic Acld, HC| Solutien, Aqueous hydrogen chiofide

Process chemlcal, Metal cleéning, Water purification, Petroleum Industry

2. HAZARDS IDENTIFICATION

**wn**ﬁmtmﬂ*ﬂﬂwmi*HHH****Hta*tf:Mh\-ir**tﬁ**ﬁnuﬂﬁﬂ-ﬁﬁ*ﬁttﬁﬂ*i***hﬁtHii*tm\ru**ﬂﬁuu*ﬂ*ﬂ—ﬂﬁH***tﬂ**fmk*m*ﬁw

Color:
Physical State:
Appearance:
Qdor:

Signal Word:

. EMERGENCY OVERVIEW:

Colorless

Liquid

Clear

Imtating, Pungent, Sharp

Danger

Pyint date; 09-08-2012
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HYDROCHLORIC ACID (HCI) (AlLL GRADES)
M34514 NA_EN

MSDS No.: M3dsi4 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. Gontact with metals may svolve flammable

hydrogen gas. .

PRE_CAUT[ONARY STATEMENTS: Do not breathe vapor or nist. Do not get in eyes, on skin, or o

n clothing, Do not
taste or swallow. Wash thoroughly aiter handiing, Use only with adequate ventilation. :

twkk**iik**ﬂﬁiﬁﬂk*a&*w**ﬂkﬂﬁﬁpdc-A*thﬂi#iﬂmaﬂ%ﬁ%-Jc*:bﬁ«i;%Hrkin\*ﬁﬁﬂ-ﬁ*H‘kﬁ;’;t*ﬁiHrut*ﬂﬂ‘tﬂktﬁtfmi*ﬂﬁkuu*k**m&****s**n*-}*Mu*

POTENTIAL HEALTH EFFECTS: | ;
Inhalation: May cause lrritation (possibly severe), chemical burns, and pulmonary edema.

Skin eontact: May cause irritation (possibly severe) and chemical burns.
Eye contact: May cause irtitation (possibly severs), 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 tgeth
may occur as a result of long term exposure. '

Interaction with Other Chemicals Which Enhance Toxiclty: None known.,
Medical Conditions Aggravated by Exposure: Nona knawn,
See Section 11:  TOXICOLOGICAL INFORMATION

3. COMPOSITION/ INFORMATION ON INGREDIENTS

Compenent % 7 CAS Number
Hydrogen chloride 9-36 7647-01-0
Water 63-91 _ _ 7782:18-5
4. FIRST AID MEASURES

INHALATION: If adverse effects ocour, remove to uncontaminated area. Give artificial respiration if not breathing. If
breathing Is difficult, oxygen should be administered by qualified personnel. If respiratlon or pulse has stopped, have a
trained person administer basle life support (Cardio-Pulmonary Resyscitation and/or Automatic External Defib villator) and

CALL FOR EMERGENCY SERVICES IMMEDIATELY.
SKIN CONTACT: Immediately flush contaminated areas with water. Remove contaminated clothing, Jewelry, and shoes

immediately. Wash contaminaied areas with soap and water. Thoroughly clean and dry contaminated clothing and shoes
before reuse. GET MEDICAL ATTENTION IMMEDIATELY.,
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.+ NA_EN

MSPS No.: Ma4514 Rev. Daie: 09-Aug-2012 Rev. Num. 06

EYE CONTACT: lmmedia{aiy flush eyes 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 achleve

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

5 FIRE-FIGH 71 NG MEASURES

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

Fire Fighting: Keep unnecessary people away, lsolate hazard area and deny entry, Wear NIOSH approved
positiva-pressure self-contained breathing apparaius operated in pressure dernand mode. Move container fromfive area lf
it can be done without risk. Cool non-leaking containers with water. Avold inhalation of material or combustion

by-products. Stay upwind and keep out of low areas,
Sensitivity to Mechanical Impact: Not sensitive.
Sensltivity 1o Static Discharge: lNot sensitive.
Flash point: | Not flammable

Hazardous Combustion Producis: Hydrogen chioride, Ghlorine, 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 i
material is leaking. Shut off ventilation system if needed. Completely contain spilled material with dikes, sandbags, etc.
Netitralize with soda ash or dilute caustic soda. Collect with appropriate absorbent and place into suitable 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 capaclty. Releases should be reported, if required,

to appropriate agencies.

7.HANDLING AND STORAGE

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

damage. Dike and vent storage tanks.
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MSDS No.: M34514

Rev. Date: 09-Aug-2012

HYDROCHLORIC ACID (HCI) (ALL GRADES)

Rev. Num. 06

Handling Procedures: Avold breathing vapor or rhist. Do not get in ayes, 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 Expasure Limit(s): As listed below
Component ' OSHA Final PEL OSHA Final PEL OSHA Final PEL,
TWA STEL Ceiling__
Hydrogenchloride | = | e 5 ppm
7647-01-0 7 mgfm?® -

OEL: Occupational Exposure Limli; OSHA: United States Occupational Safety and Heaith Adminisiratlon; PEL:
Permissible Exposure Limit; TWA: Time Weighied Average; STEL: Short Tern Exposure Limlt

As listed below

Non-Regulatory Exposure Limit(s):

Component CAS ACGIH ACGIH ACGIH OSHA OSHA OSHA Celling
Mumber TWA STEL Celling TWA STEL (Vagated)
(Vacated) | (Vacated)
Hydrogen chloride 7647-01-0 e R 2 ppm B ppm
_ 7 mgm®

«  The American Conterence of Governmental Industrial Hyglenlsis (ACGIH) is a voluntary organization of
professional Industrial hyglene personnel In government or educational institutions in the United Siales. The
ACGIH develops and publishes recommended occupational exposure limits each year callad Threshold Limit
Values (TLVs) for hundreds of chemicals, physical agents, and blological exposure Indices.

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

PERSONAL PROTECTIVE EQUIPMENT:
Eya Protection: Wear chemical safety goggies with a face-shield to protect against eye and skin contact when

appropriate. Provide an emergency eye 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
rnaterial exlsts, Always place pants legs over boots,

Hand Protection: Weéar appropriate chemical resistant glovas. Consult a glove supplier for assistance In selecting
an appropriate chemical reslstant glove. :

Protective Materlal Types: Nitile, Neoprene, Bulyl rubber, Polyvinyl ghloride (PVO), Responder®, Trellchem®

- HPS, Tychem®
Component [mmediately Dangeraus to Life/ Health (IDLH)
Hydrogen chloride 50 ppm IDLH

Respiratory Protection: A NIOSH approved full-face respirator aquipped with acld gas carttldges (appropriate for
hydragen chloride) may he permissible when symptoms have been observed that are indicative of overexposure.
When the level may be above the IDLH, use an SGBA or pressure-temand supplied alr 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 respirafory protection program that meets 29
CFR 1910.134 must be followed whenever workplace conditions warrant use of & respirator.
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9. PHYSICAL AND CHE MICAL PROPERTIES

Physicai State: Liguid

Appearance: Clear

Color; ‘ Colotless

Qdor: Ivtitating, Pungent, Sharp
Odor Thrashol: 0.3 ppm (causes olfactory fatigue)
WMolecular Weight: - 36.46

Molecular Formula: HCI

Boiling Point/Range: 140 ~ 221°F (60 - 105 °C)
Freezing Point/Range: 28 to 5 °F (-34 to ~15 °G)
Vapor Pressure: 14.6 - 80 mmHg @ 20 °C
Vapor Density (alr=1): 13 @20°C

Speciflc Gravity (water=1): 1.05-1.18 ,
Density: 8.75-0.83 lbs/gal
Water Solubiliky: 100%

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

10. STABILITY AND REACTIVITY

Reactivity/ Stablllly: Stable at normal teroperatures and pressures.

Conditions to Avald: Avoid heat, flames, sparks and other sources of ignition. Avoid contact with water. Wil react with
some motals forming flammable hydrogen gas. Hydrogen chloride may react with cyanide, forming lethal concentraiions
of hydrocyanic acld. Avoid contact with incompatible materials, '

Oxidizing agents, Mercuric sulfate, Perchloric acld, Carbides of

incompatibilitles/ Materlals to Avoid: Metals, Alkalis,
Phosphides of calcium and uranium, Lithium silicide

calcium, cesium, rubidium, Acelylides of cesium and rubidium,

Hazardous Decorposition Products: chlorine, hydrogen chloride, hydrogen gas

Hazardous Polymerization: Will not ocour

11. TOXICOLOGICAL INFORMATION

IHRITATION DATA: As listed below

rabbit-eye mild

Standard Draize (Eve): ]
human-skin mild

Standard Draize (Skin):
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TOXICITY DATA:

Component L350 Oral: LC5H0 Inhalatlon: LD50 Dermal;
: 700 mg/kg (Rat) 3124 ppm (1 hr-Rat) 5010 mg/kg (Rabhbit)
Hydrogen chiorids 7 .
900 mg/kg (Rabbit) 1108 ppm (1hr-Rat)
Water
TOXICITY: )

Inhalation wi) cause severe itritation and possible burns with coughing and choking. If inhaled deeply, edema and
hamorrhage of the lungs may occur. Prolonged exposure may cause discoloration and/or erosion of teeth. Contact with
eyes causas imimediate severe irritation with possible burns, permanent visual impairment, or total loss of sight. Skin
contact with this material may cause severe irritation and corrosion of tissue. Ingestion may cause Immediate bums of the
mouth, esophagus, and stomach. Ingestion may cause intense pain, natusea, 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:

- Aguatlc Toxicity:
LCS0 Gambusia affinis: 282 mg/L. 96 hr.

_ Fish Toxicity: .
" LCB0 Goldfish: 178 mg/L. (1 to 2 hour survival time)

. Freshwater Fish Toxicity:

LCB0 Bluegill: - 3.8 mg/L 48 hr

- invertebrate Toxichy:
: L.C50 Shrimp: 100 - 330 mg/L

FATE AND TRANSPORT: _
BIODEGRADATION: This maierial s inorganic and not subject te biedegradalion.

PERSISTENCE: Thia material is believed not to persist in the environment. This materlal is belleved to exist in the
disassociated state in the environment. If refeased fo soll, hydrogen chloricle will sink Into the soll.  The acid will
dissolve some soll material (in particular, anything with a carbonate base) and will he somewhat neutralized. The
remaining portion Is thought to transport downward fo the water table. If released to waiér, It dissociates almost
completely and will be neutralized by natural alkalinity and carbon dioxide.

HIOCONCENTRATION: This material is not expected to bioconcentrate In erganisms,

ADDITIONAL ECOLOGICAL INFORMATION; This materal has exhibited foxicity 1o tertestrial organisms. May decrease
pH of waterways and adversely affect aquatlc life. _
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M34514 NA_EN
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13. DISPOSAL CONSI DERATIONS

Reuse or reprocess, if possible. All disposals of this m
regulations. Dispose in accordance with all applicable

aterial must be done in accordance with local, étata and federal
regulations. May be subject to disposal regulations: U.8. EPA 40

CFR 261, ,

14, TRANSPORT INFORMATIO N

1.8, DOT 49 CFR 172.101:

UN NUMBER: UN1789
PROPER SHIPPING NAME: Hydrochloric acid solution
HAZARD CLASS/ DIVISION: 8

PACKING GROUP: Il

LABELING 8

REQUIREMENTS:

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

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:

UN NUMBER: LUUN1789

SHIPPING NAME: Hydrochlotic acid solution
CLASS OR DIVISION: 8 )
PACKING/RISK. GROUP: |

15. REGULATORY INFORMATIO N

U.S. REGULATIONS

0OSHA REGULATORY STATUS:
This material is considered hazardous by the 08HA Hazard Communicaiion Standard (29 CFR 1910.1200)

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

Gomponent “CERGLA Reportable Quantities:

Hydrogan chloride 5000 Ib (final RQ)

EPCRA EXTREMELY HAZARDOUS SUBSTANCES {40 CFR 355,30} '
If a release is reporiable under EPCRA, natify the state emergency respanse commission and local emergency
planning committee. If the TPQ Is met, facilitios are subject to reporting requirements under EPCRA Sections 811

. and 312,

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

MSDS No.: M34514 Rev. Date; 09-Aug-2012 Rev. Num. 06
gomponent o, EPGRASRQS joid;Pla
Hydrogen chloride 5000 b {EPCHA RQ) 500 Ib

EPCHA SECTIONS 311/312 HAZARD CATEGORIES {40 CFR 370.10}:
Acute Health Hazard, Reactive Hazard

_ EPCRA SECTION 313 (40 CFR 872.65): , :
' d may be subject to Gommunity Right-to Kniow Reporting

The following chemicals are listed in 40 CFR 372,65 an
reguirements.

eamponent:; £ i T L L SRS R 2
Hydrogen chiotide Listed — Aerosol form cnly _ N

_ OSHA PROCESS SAFETY (PSM)(25 CFR 1910.119): Not regulated

NATIONAL INVENTORY STATUS

_ ‘U.S.VIN\_!ENTOHY 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 sither the DSL or the NDSL..

STATE REGULATIONS

California Proposition 65! :
This product is hot listed, but it may contain impurities/trace slements kknown to the State of California to cause cancer or

reproductive toxicity as listed under Proposition 65 State Drinking Water and Toxic Enforcement Act.

e Hikydisgeniehlonide

Callfornia Proposition 65 Cancer WARNING: ' Not Listed
Californla Proposition 65 CRT List- Male ) Not Liste
reproductive toxin: .
California Proposition 65 CRT List - Female reproductive toxin: Mot Listed

~ [Massachuseits Right to Know Hazardous Substance List Listed)]
[New Jersey Right to Know Hazardous Substance List sn 1012; sn' 2809 {gas oniy)]
New Jersey Speclal Healih Hazards Substance List ' ~ corrosive
New Jersey - Environmental Hazardous Substance List - Listed
Pennsylvania Right to Know Hazardous Substance List _ Listad
Pennsylvania Right to Know Speclal Hazardous Substances Not Listed
Pennsylvania Right to Know Environmental Hazard List Listed
Rhode Island Right 1a Know Hazardous Substance List Listed

CANADIAN REGULATIONS }
This product has been alassifiod in accordance with the hazard criteria of the Controlled Prodiicts Regulations and the

3PS gontains all the Information reguired by the Controlled Products Regulations.

__ Not Listed
» F - Corrosive material
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L HYDREOCHLORIC ACID (HCI) (ALL GRADES)

M34514 NA_EN .
MSDS No.: Madsi4 fev. Date: 09-Aug-2012 Rev. Num. 06

16. OTHER INFORMATION

Prepared by; OxyChem Corporate HESS - Product Stewardship

Disclaimai:
This Informatlon Is intended solely for the use of Individuals trained in the NFPA and/or HMIS systems,

HMIS: (SCALE 0-4) (Raded using Natlonal Paint & Coatings Association HMIS: Rating Instructions, 2nd Edition)
Health: 3 Flammability: 0. Reactivity: 1
NFPA 704 - Hazard [dentificalion Rafings (SCALE 0-2)
Health: 3 Flammahility: 0 Reactivity: 1

Reason for Revision:
o Updated 24 Hour Emergency Telephone Number: S8EE SECTION 1

a PPE recommendations have been modifled: SEE SECTION 8

= Updated Transportailon Information; SEE SECTION 14

« Revised California Proposition 85 Statement: - SEE SECTION 15
= Revlsed Preparer Information: SEE SECTION 18

« Added "End of Safely Data Sheet" phrase

IMPORTANT:
The informaticn 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
PERFORMANGE, SAFETY, SUITABILITY, STABILITY OR OTHERWISE. This information is not intended to be
all-inclusive as to the manner and conditions of use, handiing, storage, disposal and other factors that may involve other
or addltional legal, environmental, safely or performance considerations, and OxyCheim assumes no liabliity whatsoevear
for the use of or reliance upon his information. While cur technical personnel will be happy to respond to questions, safe
handling and use of the product remains the responsibllity of the customer, No suggestions for use are infended as, and
nothing herein shall be construed as, a recommendation to infringe any exlsting patents or to violate any Federal, State,

foeal or foreign laws.
OSHA Standard 29 CFR 1910,1200 reguires that information be provided fo employees regarding the hazards of

chemicals by means of a hazard communication program including labeling, safety data sheets, {raining 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

Print date; 09-08-2012 90f9




Wi SAFETY DATA SHEET
BAKER
HUGEIES

Section 1. Identification

Product identifier : CRONOX™ AK-50 CORROSION INHIBITCOR
™ a trademark of Baker Hughes Incorporated.
Product code : CROAKS0
e identified s of the stance or mi e and uses ise
Identified uses Acid Corrosion Inhibitor.
Uses advised against Not applicable.
Print date 1 2/24/2017
Validation date 1 2/24/2017
Version : 1
Supplier's details : Baker Hughes Canada Company
5050 47th Street S.E.
Calgary, Alberta, T2B 381
Canada

For Product Information: 281-276-5400
(8:00 a.m. - 5:00 p.m. CST, Monday - Friday

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)

CHEMTREC Int'| 01-703-527-3887

Section 2. Hazard identification

Classification of the : FLAMMABLE LIQUIDS - Category 3
substance or mixture ACUTE TOXICITY (oral) - Category 4
ACUTE TOXICITY (dermal) - Category 3
ACUTE TOXICITY (inhalation) - Category 3
SKIN IRRITATION - Category 2
EYE IRRITATION - Category 2A
SKIN SENSITIZATION - Category 1
GERM CELL MUTAGENICITY - Category 2
CARCINOGENICITY - Category 2
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Respiratory tract
irritation) - Category 3
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) -
Category 3
SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) (kidneys and
liver) - Category 2
AQUATIC HAZARD (ACUTE) - Category 2
AQUATIC HAZARD (LONG-TERM) - Category 2
Health Hazards Not Otherwise Classified - Category 1

GHS label elements

2/24/2017 CROAKS0 1/11



CRONOX™ AK-50 CORROS/ON INHIBITOR

Section 2. Hazard identification

Signal word
Hazard statements

Precautionary statements
Prevention

Response

Storage
Disposal

Supplemental label
elements

: Danger

: Flammable liquid and vapor.

Toxic in contact with skin or if inhaled.

Harmful if swallowed.

Causes serious eye irritation.

Causes skin irritation.

Prolonged or repeated contact may dry skin and cause irritation.
May cause an allergic skin reaction.

Suspected of causing genetic defects.

Suspected of causing cancer.

May cause respiratory irritation.

May cause drowsiness or dizziness.

May cause damage to organs through prolonged or repeated exposure. (kidneys,
liver)

Toxic to aquatic life with long lasting effects.

: Obtain special instructions before use. Do not handle until all safety precautions

have been read and understood. Wear protective gloves. Wear eye or face
protection. Wear protective clothing. Keep away from heat, hot surfaces, sparks,
open flames and other ignition sources. No smoking. Use only outdoors or in a well-
ventilated area. Avoid release to the environment. Do not breathe 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.

: Collect spillage. Get medical attention if you feel unwell. IF exposed or concerned:

Get medical attention. IF INHALED: Remove person to fresh air and keep
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. IF
ON SKIN: Take off immediately all contaminated clothing and wash it before reuse.
Wash with plenty of soap and water. Call a POISON CENTER or physician if you
feel unwell. Take off contaminated clothing and wash it before reuse. 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.

: Store locked up.
: Dispose of contents and container in accordance with all local, regional, national

and international regulations.

. Avoid contact with skin and clothing. Wash thoroughly after handling.

Section 3. Composition/information on ingredients

Substance/mixture : Mixture

Ingredient name % (w/w) CAS number
Oxyalkylated alkylphenol 10-20 68891-11-2
Heavy aromatic naphtha 10-20 64742-94-5
Isopropanol 10-20 67-63-0
Fatty acids 5-10 61790-12-3
Complex alkylaryl polyo-ester 5-10 68188-40-9
Tar bases, quinoline derivs., benzyl chloride-quaternized 5-10 72480-70-7
Formaldehyde 5-10 50-00-0
Acetylenic alcohol 1-5 5877-42-9
Propargyl alcohol 1-5 107-19-7
Naphthalene 1-5 91-20-3

212412017
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 4. First-aid measures

escription o
Eye contact

Inhalation

Skin contact

Ingestion

a es

: Immediately flush eyes with plenty of water, occasionally lifting the upper and lower

eyelids. Continue to rinse for at least 15 minutes. Check for and remove any
contact lenses. Get medical attention.

: Remove victim to fresh air and keep at rest in a position comfortable for breathing.

If not breathing, if breathing is irregular or if respiratory arrest occurs, provide
artificial respiration or oxygen by trained personnel. If unconscious, place in
recovery position and get medical attention immediately. Maintain an open airway.
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.

: 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 15
minutes. Get medical attention. In the event of any complaints or symptoms, avoid
further exposure. Wash clothing before reuse. Clean shoes thoroughly before
reuse.

: Wash out mouth with water. If material has been swallowed and the exposed

person is conscious, give small quantities of water to drink. 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. Never give anything by mouth to
an unconscious person. If unconscious, place in recovery position and get medical
attention immediately. Maintain an open airway. :

Most important symptoms/effects, acute and delayed

Potential acute health effects
Eye contact
Inhalation

Skin contact

Ingestion

: Causes serious eye irritation.
: Toxicif inhaled. Can cause central nervous system (CNS) depression. May cause

drowsiness or dizziness. May cause respiratory irritation.

: 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.

Over-exposure signs/symptoms

Eye contact
Inhalation

Skin contact
Ingestion

: pain or irritation,watering,redness
: respiratory tract irritation,coughing,nausea or vomiting,headache,drowsiness/fatigue,

dizziness/vertigo,unconsciousness

: irritation,redness,dryness,cracking
: No specific data.

Indication of immediate medical attention and special treatment needed, if necessary

Notes to physician

Specific treatments
Protection of first-aiders

: 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.

: No specific treatment.
: 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. It 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)

2/24/2017
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 5. Fire-fighting measures

uishing media
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 occur

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.

Section 6. Accidental release measures

ersonal precautions, protective equipment a e oce

For non-emergency
personnel

For emergency responders

Environmental precautions

: No action 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 specialized 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-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.

Methods and materials for containment and cleaning up

Small spill

2/24/2017

: 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.

CROAKS0 4/11




CRONOX™ AK-50 CORROSION INHIBITOR

Section 6. Accidental release measures

Large spill

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

explosion-proof equipment. Approach release from upwind. Prevent entry into
sewers, water courses, basements or confined areas. 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 to 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.

Section 7. Handling and storage

Precautions for safe handling
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. Avoid 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 not ingest.
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 before 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 materials (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 ameters

Occupational exposure limits

Ingredient name

Exposure limits

Isopropanol

Formaldehyde

Propargyl alcohol

2/24/2017

ACGIH TLV (United States, 4/2014).

STEL: 400 ppm, 0 times per shift, 15 minutes.

TWA: 200 ppm, 0 times per shift, 8 hours.
ACGIH TLV (United States, 3/2015). Skin sensitizer.
Inhalation sensitizer.

C: 0.3 ppm

C: 0.37 mg/m?
ACGIH TLV (United States, 3/2015). Absorbed through
skin.

TWA: 2.3 mg/m?, 0 times per shift, 8 hours.
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 8. Exposure controlslpersonal protection

TWA: 1 ppm, 0 times per shift, 8 hours.
Naphthalene ACGIH TLV (United States, 3/2015). Absorbed through
skin.

TWA: 52 mg/m?, 0 times per shift, 8 hours.

TWA: 10 ppm, 0 times per shift, 8 hours.

Consult local authorities for acceptable exposure limits.

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 ohserved as reasonable worker protection.

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

controls ventilation or other engineering controls to keep worker exposure to airbome
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.

Individual protection measures
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.

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

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.
Boiling point : Not available.
Initial Boiling Point : Not available.
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 : 5kPa (37.2 mm Hg) @ 37.8°C

2/24/2017 CROAKS50 6/11



CRONOX™ AK-50 CORROSION INHIBITOR

Section 9. Physical and chemical properties

Vapor density
Relative density
Density

Solubility in water

Partition coefficient: n-

octanol/water

Auto-ignition temperature
Decomposition temperature

Viscosity

vocC
Pour Point

: >1 [Air=1]

: 0.9664 (15.6°C)
: 8.05 (Ibs/gal)

: Insoluble

: Not available.

: Not available.
: Not available.
: Dynamic (15.6°C): 38 cP

: Not available.
1 -23.3°C (-9.9°F)

Section 10. Stability

and reactivity

Reactivity

Chemical stability

Possibility of hazardous

reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition

products

: No specific test data related to reactivity available for this product or its ingredients.
: The product is stable,

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

: 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.

: Reactive or incompatible with the following materials: oxidizing materials, acids and

alkalis.
Isopropanol is incompatible with acrylaldehyde, aluminum powder, and potassium
tert-butoxide.

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

should not be produced.

Section 11. Toxicological information

Information on toxicological effects

Acute toxicity
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 -
Isopropanol 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 -
LD50 Oral Rat >10000 mg/kg -
Formaldehyde LD50 Dermal Rabbit 270 mg/kg -
LD50 Oral Rat 640 mg/kg -
LD50 Oral Rat 800 mg/kg -
Acetylenic alcohol LD50 Dermal Rabbit >2000 mg/kg -
LD50 Oral Rat 4100 mg/kg -
Propargyl alcohol LC50 [nhalation Vapor Rat 2000 mg/m® 2 hours
LD50 Oral Rat 55 mg/kg -
2/24/2017 CROAKS0 7711



CRONOX™ AK-50 CORROSION INHIBITOR

Section 11. Toxicological information

LD50 Dermal
LD50 Dermal

Rabbit
Rabbit

>20 g/kg -
630 mg/kg -

Naphthalene

CRONOX™ AK-50
CORROSION INHIBITOR
Rat

LD50 Oral 1400 mg/kg -

Irritation/Corrosion
No applicable toxicity data

Sensitization
No applicable toxicity data

Mutagenicity
No applicable toxicity data

Carcinogenicity

Product/ingredient name OSHA IARC NTP

Isopropanol - 3 -
Formaldehyde + 1 Known to be a human carcinogen.
Naphthalene - 2B Reasonably anticipated to be a human carcinogen.

Reproductive toxicity
No applicable toxicity data

Teratogenicity
No applicable toxicity data

Specific target organ toxicity (single exposure
Name Categbry 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
Specific target organ toxici epe osure
Name Category Route of Target organs
exposure
Propargyl alcohol Category 2 Inhalation kidneys and liver
Aspiration hazard
Name Result
Heavy aromatic naphtha ASPIRATION HAZARD - Category 1

Information on the likely
routes of exposure

: Routes of entry anticipated: Dermal, Inhalation.

Delayed and immediate effects and also chronic effects from short and long term exposure

Short term exposure

Potential immediate : Not available.
effects

Potential delayed effects : Not available.

Potential chronic health effects

2/24/2017
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 11. Toxicological information

General

Carcinogenicity

Mutagenicity
Teratogenicity
Developmental effects
Fertility effects

: May cause damage to organs through prolonged or repeated exposure. Prolonged
or repeated contact can defat the skin and lead to irritation, cracking and/or

dermatitis. Once sensitized, a severe allergic reaction may occur when

subsequently exposed to very low levels.
: Suspected of causing cancer. Risk of cancer depends on duration and level of

exposure.

: Suspected of causing genetic defects.

: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.

Numerical measures of toxicity

Acute toxicity estimates

Route ATE value
Inhalation (vapors) 8.145 mg/|

Section 12. Ecological information

Toxicity

Product/ingredient name Result Species Exposure

Isopropanol Acute LC50 1400000 pg/l Marine water | Crustaceans - Crangon crangon | 48 hours
Acute LC50 1400000 ug/l 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 ug/l Marine water | Algae - Phyllospora comosa 96 hours

Propargyl alcohol - EC50 98.1 mg/l Algae 72 hours
Acute EC50 3.36 mg/l Daphnia 48 hours
Acute LC50 4.64 mg/I 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

Persistence and degradability

Product/ingredient name

Aquatic half-life

Photolysis

Biodegradability

Propargyl alcohol

Readily

Other adverse effects

2/24/2017

: No known significant effects or critical hazards.
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CRONOX™ AK-50 CORROSION INHIBITOR

Section 13. Disposal considerations

Disposal methods

: Dispose of surplus and non-recyclable products via a licensed waste disposal

contractor. Waste packaging should be recycled. Incineration or landfill should only
be considered when recycling is not feasible. This material and its container must
be disposed of in a safe way. Care should be taken when handling emptied
containers that have not been cleaned or rinsed out. Vapor from product residues
may create a highly flammable or explosive atmosphere inside the container. Do
not cut, weld or grind used containers unless they have been cleaned thoroughly
internally. Avoid dispersal of spilled material and runoff and contact with soil,
waterways, drains and sewers.

Section 14. Transport information

hazard class(es)

@O
&

DOT Classification TDG Classification IMDG IATA

UN number UN1992 UN1992 UN1992 UN1992
UN proper FLAMMABLE LIQUID, |FLAMMABLE LIQUID, |FLAMMABLE LIQUID, |FLAMMABLE LIQUID,
shipping name |TOXIC, N.O.S. TOXIC, N.O.S. TOXIC, N.O.S. TOXIC, N.O.S.

(Contains: Isopropanol, |(Contains: Isopropanol, | (Contains: Isopropanol, | (Contains:

Propargyl alcohol) Propargyl alcohol) Propargyl alcohol) Isopropanol,

Propargyl alcohol)

Transport 3 (6.1) 3(6.1) 36.1) 3(6.1)

Packing group

1l

information

per the following
sections of the
Transportation of
Dangerous Goods
Regulations: 2.18-2.19
(Class 3), 2.26-2.36
(Class 6)

Environmental |Yes. Yes. Yes. No.
hazards
Additional - Product classified as Emergency -

schedules (EmS)
F-E S-E

Special precautions for user

Transport in bulk according

: Transport within user’s premises: always transport in closed containers that are

upright and secure. Ensure that persons transporting the product know what to do in
the event of an accident or spillage. .

to Annex Il of MARPOL and

the IBC Code

DOT Reportable
Quantity

212412017

: Not available.

Formaldehyde, 167 gal of this product.
Propargyl alcohol, 2535 gal of this product.
Naphthalene, 837 gal of this product.

CROAKS0
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CRONOX™ AK-50 CORROSION INHIBITOR ‘

Section 14. Transport information |

Marine pollutant Heavy aromatic naphtha |
Acetylenic alcohol

North-America NAERG 13
Section 15. Regulatory information |

Canadian lists

Canadian NPRI : The following components are listed: Formaldehyde; Heavy aromatic solvent
naphtha; Naphthalene; Isopropyl alcohol; Propargyl alcohol

CEPA Toxic substances : The following components are listed: Formaldehyde; Naphthalene

Canada (CEPA DSL): : At least one component is not listed in DSL but all such components are listed in
NDSL.

Inventory list
United States : All components are listed or exempted.
Additional information

This product contains a chemical (CAS No. 72480-70-7 - tar bases, quinoline derivatives, benzyl chloride-quaternized)
that has not been placed on the DSL due to a suspicion of being toxic. Environment Canada has imposed a condition
which allows the importation of this substance for the purpose of use as an acid corrosion inhibitor employed in the
stimulation of oil and gas wells. This substance should not be discharged into water and disposal is limited to deep-
well injection. All users must be notified of these conditions in writing.

Section 16. Other information

National Fire Protection Association (U.S.A.

Flammability
Health Instability
Special
History
Date of printing 1 2/24/2017

Notice to reader

NOTE: The information on this SDS is based on data which is considered to be accurate. Baker Hughes,
however, makes no guarantees or warranty, either 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 beyond 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 SDS was prepared and is to be used for this product. If the product is used as a component in another
product, this SDS information may not be applicable.

2/124/2017 CROAKS0 11711
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Aszopiation (USA) - 77
Hoalthd, 2 2 - i Reaclivily
N V"‘ x}__

., Spesliic Hezard

Section 2, Composition end Information on Ingredients

Nams CASH Yhy Exnosire LImis
__Walght )

Light arernatic naphtha pd74296-6 [30-60 Holavallable,

1,24-Trimelhylbenzene - 05-63-6 1030 Not évailable,

4,2, 3-Timothylbenzans 526-73-6 |16 Nof available. . N

4,3,5-Timethylbenzens 108-67-6  |6-10 Notavallable,

Aylene 1330-207 |18 AGEIH (Unitas States).

TWA; 484 mg/m® 8 howr(s).
STEL: 6451 o/ 16 minute(s).
TWA: 100 pprn 8 hou(s). |
TEL: 160 ppm 10 minuta(s).
QESHA {Unltad Statas),
TWA: 100 ppm 8 hour(s).
STEL: 180 pprm 15 minute(s).
TWA; 435 mofm® 8 hour(s),
STEL: 655 mg/m? 15 mioutel(s).

2-Ethyhoxanot 10476~ |5-10 Manufaciurer
TWA; 20 ppin

Whlle irmethythenzens lsomers do not have exposure [imlis, frimethylbenzene (mixad isomers)(AS No, 25551-18-7)
has TWA valie of 25 ppm for botll AGEIH and OSHA (tevoked limit). ] .

l Continued on Next Page
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Section 3, Hazards ldentilication
Physlgal State énd Slate: Liquid., Colon Dark Brown, Oder Acidle. Aromatic hydrocadion,
Appearanoa _
ICERGLA Reportabls  Xylene 793 gal.
‘N Quantily _
Hazard Sumniary WARNING. May cause chronic effects. Combustible liquld. A1 elevated temperatures, vapors

ean form an gnitable or explogive mixture with alr. Gan form explosive mixturas at
temperatures af or above lhe flash painl. Vepors caa flow along surfaces fo distant ignition
sources and flash back. $latio dicchargaa can caugst lanktlon or gxplpslon wher contalner Is
not bonded, May s freltating to eyes, skin and respiratory iract, May cause central Aarvous
systom (CNS) aflacts If inhaled.

Routes of Exposws Skin {Gonlact), Eyes, Inhatation,
Potantiai Acuta Healtly
| |

Effests
Eyaea May be saveraly trilding to the oyes.
Shin May ha irritating fo skin,
inhalation May gausa rantral nervous systern {CNBS) ¢figets ifinhaled. May ha Iritaling to lungs.
Ingeslion Not considered a likely route of exposute, hawever, may be harmiul or cause rritaiion it
) swallowad, _ _
Medlcal Condltions Exposura to this product may agaravate medieal conditiens involving the following: bloog
uggravated by syster, kidneys, nesvous system, llver, gastrofntesiinal lract, respitatory Iragt, skin/epithellum,
BExpoatre ayee,
Sep Tcxii:olngic_al Informatian {shation 11}
Additioral Hazard May be barmfu} If ingested. This praduct may bo asplirated Into the lungs duying swa}!mxﬁng or

\dentiflration Remarks  vomiting of swallowed material. Agpleation into the lungs may produce chemical pretimontiy,
pulmenary edema, and hamorrhaging. Repeated of prolonged contact may cause dermatilis

nflaimmalion} and defatiing of the skin (drynags).

" [section 4. First Ald Maasures ‘ _

Eye Contact Flush &yes wilh plenly of water for 16 niinutas, accasionally Jifing upper and Jower syelids.
Get medica) attention Immadiataly,

Skin Contast Rerhove snd laundar or clean conlaminaled glothing and shoes. Wash with seap and water
for @l leust 16 minutes or unill no evidanue of malerdal reralng. Gat medical attantlon j¢

] (mitation orours. . ) . )

Inhalatien . Remove lo fresh alr, Oxygen may he administered if breathing Is difficult. IF not brealhing,
adminisler srificial ragpiration and saek medical allentlon, Gat madieal atlention it symptoms
appear, :

Ingesian it swallawed, do niot lnduce vomiting unless directed to do so by medlcal personasl, Never

Induce vomiting or give anything by mouti to & vistim wio Is uncansolous or havitig
conhvulsiong, Bef madical attention If symploms appear, _

Notes o Physiclun, .. hol availahble. . g,

Additiatal First Ald If praduct Is Ingustad and vemiling eacurs naturalty, have persar lean forward to reduce the

Remarks risk of aapiration into e lungs, If breathing has stopped or fhe heart hax sluppad, tralned
perannnel should immadiataly administer arificial respiration or cardigpulmonary
resusciiation, as requirad. ’

I Continued on Nexi Page
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Section &. Ffff: Fighting Measuras ‘

Flammability of the
Produst

Combusatibla llquid. At elevated temperalures, vapors can iofm 20 fgnitable or explosive
mixiure wilth air. Qan form exploslve mixtures at temparaturas at or above the flash polnd.
Vapors can {low along surfaces la digtant ignilion saurces and flash back. Statle discharges
can cavse Ignitlon or explosion when containar I not bonded, .

OSHA Flammabitity
Glass

Autaignition
teperature

Not avaitabls.

Flash Palnts

Closed gup: 48.7°G {116°F). (PMGC)

Flamimahle Limits

LEL, Not available, U.E.L. Not avallahle. _

Pradutts of
Combustion

Tgese praducls are carbon oxides {CO, GO3) nifroger oxides (NO. NOz..) sulfur oxidos [S0:
S0s...).

Fiva Hazards In
Prasenns of Various
Subslanges

Open FlamesiSparks/statio. Heat.

Fire Fightlng Medla
and Ihstrustions

In case of fire, usa foam, dry chemicals, or GO2 fire extingulshers, Evasuale wea and fight

fire from a safe dislunce. Walar spray may ba used fo Ikeep firs-exposed containgss sool.

Kaep water run off out of sewers and public walerways. Nete that flammable vapers iney form

an lgnltable mixtyca with ait. Vapors may ravel considerablp distances and flagh back if
. gnited.

Protective Clothing
(Fire)

Do nol enter fire aren without proper personal proteative squipment, lncluding NIOSH

$pecidl Romarks on
Fire Ha=ards

appraved salf-conlainad bmathing Bpporatus,
Not ayailablé. '

Section 6. Accidental Release Maasures

Sisill

Other Statements

Put on appropriate personal protuclive equipment. Keep personngl removed and upwind of
spill. Shul off all fgnitlon seurces; po Hares, smoking, or flames In hazard area. Approach
relense fror upwind. Shut off leak if 1L gan be Jone safely, Gontain spilled material, Keep out
of waterways, Dike Jarge splis end use & non-sparking or explosion-proaf means io rancfer
maledal o 2n approprale container for dispowal. For small spills add absorbent (soil may bo
used in the absence of olher suilable materlals} scoop up malerinl and place in a sealed,
liqutd-proof coniainer, Nole that tlemmable vapors may form an ignitabla mixiure with ait,
Vapors may travel considerable distenges trom spill and llash back, If lonfted, Wasle must be
dlsposed of In avsordance wilh federsl, stale and local envitenmental gentrol mgulations.

If RQY (Repaitabla Quantity) is exesaded, mport o Nelional Splll Response Qffice at
1-£00-424-8802.. .

Release Maasurps
Remarks

Additional Aceldental - Notavellable,

Y ——

IGoanued oh Next

Page
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Section 7. Handiing anc Storage Ve

Handling and Storage  Put on appropriate petsenal pralectiva equipment. Avold oonlact with ayes, skin, and clothing.
Avoid breathing vapars of $pray rolsls, Uas only with adequate ventliation. Store In a dry,
cool and wall venlilated aren, Kesp away from hewt, sparks and flame, Keep away from
incampatibigs. Kaep contalner fightly olssed and dry, To aveld flre or axplosian, ground
rontalnet aquipment and parsonnel befors handiing producl,

Additionat Handling and Not avallable,
Sturage Remarks

' Fecu‘on 8. Exposure Controls/Personal Protection

Engingering Gantesls | Pravide exhaust yentlation or olher angineeting controls fo keap tha aithome concenlralions
- of vayors of parilcles helow thelr respective fhreshold limit value Ensure that eyewash
stations 2nd salety showers are proximel to the Work stalion location,

Porsonal Protegiion . .
Personal Pratective Equiprent recommerdations s based on znlisipated known manufactudng and usa eondilians.

These condlilans are expectad to resull in only Incldente] expasure. A therough review of (he jb tasks and conditions by
a safely profeasional 1 recemimeandad ta deletming the dval of personal proteciive equipment appropriate for thasa job
{asks and conditians. _ ’
I "y " Eyas Chemical safely goggles.

Bedy Wear long glecves to provant repeated or projonged skin ¢ontact,

Hosplratory Resplralor use 14 not expsctad to ba necessary under normasl conditions of use. In poorly
ventilaled areag, emergency slluations or IF sxpasars levels pre excaaded, use NIOSH
approvad full face resplmior, -

Hands Chemical resistant gloves. Nitdla of Neoprene gloves, 41 glovas.
Fest Chernioal rasistant boots or overshoes.
Oitier Information Not available. '

Additional Exposure  Natayailable,
Gontrol Remarks

r&ec‘ﬁbn 9, Typical thsi&al and Chemnical Froperties

Physical State apd Liquid, Odor Acidic. Aromaliehydroearbon.
 Appearanes e -

pH 8.6 - 9.5 (5% of producl In 75% |Calor Dark Brawn,

_ . isoprapancd / 25% vater solutfon), .

Specificgravity  0.962 -0.964 @ 16°G(60°F)._ 7 o _

Dengity i 7,083+ 8,03 lbsigal @ 18°C (GO°F) S —
Vapor Density =1 (Alr=1) '

 Vapur Prassure 7.6 - mmHg @ 21°C(70°F) Calwulated Value for all Gomponents.

Evaporation Rate Not Availeble or tot Applleable for Solids,
[voc Not avaliable. | e
Viscosity 11 ~ 12 ¢hE @ 38°C (100°F) Kinematle )

Pour Polnt ~49°G (-90°F) .

Snluhiity (Water) Disperslble

Bojling Paint Mot avallable. n

Continued on Next Page
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Physizal Ghenigal Mot avaliable, ” .
Cominenis

Sectfon 10, Stability and Reactivity

Stalsliity and Reantlvity The-proguct is slable.
tonditions of nafablity Mot nvaliable,

Incompatibility with Qxidizing material. .
Varlaus Substancas

|

Hazardous Mot aipplicable,

Decomposilion

Producis

Hazardous Hazardovs pelymerzatlon is not expasied fo oegur,

Polymerization

Speelal Stability & Not avallable.

Rewrlivily Remarks ]
- : S— : s -

Section 11. Toxjoological Information

Camponant Toxteolggleal Informating

Acute Anlmal Toxlcity )

Light aromatic naphtha ORAL (LD50); Acute; 2900 mgfkg [Rat]. 8400 mghkg [Rad.

124 Trimeihylbenzane QORAL {LDS0): Acule: 5000 momkg [Ral].  VAPOR (LGS0

Actle: 18000 mo/m?® 4 nour(s) [Rat),

1,23-Trimethyibenzene Notavsllable, .

1,35 Trimethyiberizene VAPCR (LC50): Acute; 24000 mgim? < haur(s) IRay.

Xyleno ORAL (L1150} Acuter 4300 ma/kg [Rai]. 4523 mghy [Male |

@t DERMAL (LD50) Aclte; 1700 mg/kg [Rabbif).
VAROR (LCO0): Aculs: 5000 npm 4 howr(s) [Rat},

2-Ethylhexanol : ORAL (LD39); Acule; 3730 mgikg [Rat]. 2500 mgfky
- : [Mousel. DERMAL (LD30): Acule; 1970 mgikg [Rabhit],

Chrenic T&xtni_ty Data
13 Ligh! aromatic naphiha

Ingestion has produced Central Narvous System sifects In laboratory apimala. (EPAIOTS 87-82141%9 and
88-920000348) s

23 1.24-Trimelhylbenzene

1.24-Trimalhylbenzene, also know as peeudacumans, is a component of this preduct.  Chronle psoudocumens
pXPOsLcS Wy provoka bronchospasm with cough and wheezlng (Piunkelt, 1976; ACGIH, 1991; Ballig vt o, 1966).
Respiratory disitess was noled in expermental antmals following sub aotda Inhalatlon exposurs (Gage, 1970}
Mervoustiess and anxlely were notad wilh ¢chronle ocoupational exposure (Baltly ot af, 1968; AGGIH, 1991).

Al thie ime of this review, no studies werg found on the pofenifal pdvarse reproductlve sffests of pseudocumene in
huegng, bt tlmethylbenzones (Including peoudecumens) can cross the placental burriar (Clayton & Clayton, 1994

Doroly et al, 1976). in an exparinantal apimal study, offspring born 1o pregnant rats expogad to peeudogumene wers
healmy at binh and grel hoimally (Gaforon slal, 194d), ~ )

Conltnugd on Next Page
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Blood sffocts such as anemia and delaysd clotling Vime have bean nolieed In workers chronloally sxposed to o golvant
centaining tdmethylberzene, The blaod efféets, howaver, may have been due 10 a comemipant in the solvent such ag
bepzans (& Knewn plood toxin). )

3) 1.2,3-Trimelhylhenzana
Not avallsble.
4) 1,3,5-Trimethylbenzene

1.3, 8- Timethylbenzene (Mysliyiens) is & companent of tiig product.  Ghranls asthmatie-lise tronchitis may be 1 delayed
chramle hazard (EPA, 1988; Laham, 1987; HSD8, 1997). Nervousness, tension, and andlaty hava beens noted in
chronloally exposad workers wilh exposyre to a mixture o salvents Including mesitylene (HSDE, 1997), Elevated alkalina
phosphates and SGOT(liver enzymes) levels have heeh notad in chronic animal inhialation studies (Claylon & Glayton,
Jo%a). These effects liave not heen repoded In exposed hurnans. (Reprotoxt)

Thramhbocylopenia {4 lack of platelets In the blood) with blgedlng from the guma and nose and mild anemia may dcour
wilh chronic exposura to mesilylene e a compenent of the commrerslal solvent mixiure, "Fleet-A-DV-89" (Flunkelt, 1976
Finkel, 1983; HSDB, 1997}, Goagulalion (cloiting of the blood) imes were delayod by abeut 40% In & greup of workers
chronically exposed & a mixture of sulvents containing about 30% mesiylene (Laham, 1987). These hematological
Aisorders may have beer dua to a contarinant, sush as benzene (Hathaway el al, 1896), Thromboeylasis (zn Increase of
plataléts in the klond) and thrombooytopenis have been nolad I rabblg [Cloylon & Claylon, 1984). {Repratext)

1,3,6-Trimelhyibenzene hes baan poullva in & mulagenielily Atsay {Lewly, 1992). {Reprolext)
I 5) Xylene

Xylene (mixed isorners) is a component of this produat, Effacts of chronic exposure 10 xylene are simitlar to those of
woite exposure, but may be more severe. Ghronic inhalatlon rapariedly wes assodiated viih headrche, fremors,
appiehension, mermory loss, weakness, dizziness, Joss of appelile, nausea, dnging n Ihe 6ars, {rritability, thirst, anermia,
mucosal bleeding, enfacged fiver, and hyperplasla, but not destrusiion of the bone marrct (Claylon & Claytor, 1084; 1O, |-
1983). Some enrlier réports of vffecs of chronle expostre 1o Xylene have been questioned, as exposures were not
limited laxylene alone.

Effecls on the blood have been eported frorm chignle exposura o as fitla aa bY tg/m3 (Pap & Varga, 1887). Repeated
gxposura can damage bone maraw, eatising low blood coll count and can damage the liver abd kidneys (NJ Depertmient
of Health, Hazawlous Substence Faot Shaat), Chranie xylene e¥posure (usually mixed with other solvents) has producad
Hrreversibla damuge to the GNS (ILD, 19839), CNS sfiacls may be exaperbatad by ethanol abuse (Savolalnen, 1980).
Xylene may damage hearlng or anhanee sensilivily 10 noise in chronlc oeenpational exposures (Morata et al, 1994},
probably from neurctoxic mechanism. Tolérande ta xylens can ocour over tha work week and disappear aver lhe
watkend. (ACGIH, 1992},

Inhalatian sxpasure has produced fetoloxlcily and pastnatal dovelopmental toxiclty in labotatoty animals. (AP], 1978,
Kenhsiglon, MD, EPAIOTS Document No. 878210350 and Hass, I, &t al, 1995, Neuwetoxlcalogy and Teralology 17
141349 and 1807, Meurotoxicology 18: BAT-652)

B) 2-Ethylhexano!

2-Ethylbexanol (2EH) Is a component of his praduct. Chronle overexposure hag been suggostad as & cause of fhe
following effests I laboralary anirmals, and may aggravate pré-oxdsting disordors of these organs in humans: [iver
-atglgg‘?a”ﬁﬂ‘&. Kdriey damage, lung damags, cardiac abnormaliy, biood abnormalitles, and spleen damage. (Vendor

In auhehronic oral studiss, 2EH has pradocad fiver and kidney #ffects in Tabaratosy animals. (RTECS)

21 has praduced developmental affests in oral sludias In laboratory anigals including teratogeniclty at matemally toxic
dasey (Glaylen & Slayten, 1064), (HSDD) )

Continuerd on Next Page
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Produgt Toxizelogical Informatjen
Acute Anlmal Toxicity  Not avaliabla.
Target Organs

skinfepiiellum, ayes. -

bioad system, k«dneys nawous systam Iwar gastrolntestinal trﬁc!. rasp]mlmy racy,

Othar Adveirse Effects  Notavallable,

Section 12, Ecological Information

Ecotoxicity Not avuilable. T .

BOLS and COD Noiavaﬂab!e.
Biadegradahia/QECEH Natava!!n_bie.

Toxicily of the Products Notavaifabla,

of Bludegradation _ . , : —]

§Speclal Romarks Nutavallah!e. . : _

Sestfon 13. Dlspasai Conmderarmns

Responsibility for proper waste dlsposal rasls with the genarater of tha waste, Dispose of any waste materlgl In
accordance wilh all applieabls Tederal, state and [ogel regulaliony, Noie thal these regufetions may also apply to emply
containars, liners Bnd rinsate. Procassing, use, dl!utiuu or Gontaminalion of this prodfust may cause Ity physical ang
 cherioal preperies to changs,

Additlonal Waste " Notavailabls,
Remarks

Section 14, ;'fanspoftlnfnrmaﬁnn

DOT Clasalfication FLAMMABLE LIQUID, N.0,8, (Gonlains; Light aromatic
naphia, 1,24-Trimethyhenzona), 3, UN1993, 1

Emerdency Responge 128
Gulde Faga Numbar

TJDT Repdﬁﬂh]a ) Hylane 793 gal.

Quantity o

mMaring Pallutant Not agilicable,

Additional DOT Notavailable. )

information L ~ : |

\

| Gontinyod on Next Page
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Section 15. Regulatory information

HEE Classifieation Target argan effects, Combisiibla liyuld. At efevated femperstures, vapors cat forrm an
lunliable or explosive mixture with alr, Gan form gxplosiva rfidiras al emperalures gt or
above the flash point, Vagors can flow along surfaces to distant lgnlifan sourees and flash

L8, Fadaral
Resgulations
Environmental  Exlremaly Hazardous Substarises: Not applicatle 1o any components In thls praduet,
- Regulations S.»'-‘}RAB‘%S Toxie Ghemical Nolification and Release Repotting: 1 2a-Taimefhylbenzene;
' Yidne;
- SARA 302304 Emargency Planning and Nelifieation subsiances: Not applicable 1 any

components in this prodect.
Hezardaus Subslances (CERCLA 302): Xylene 703 gal.;
SARA 11/312 MSDIS disldbution - shomical Invenlory - hazard ldenificagon: fre; immodlate
health ha2ard; dalayed health hazard;
C:Ies it Waler Act (CWA} 30T Priority Pallulanly; Not applicable 1o any componenta in this
procitet. .
Clean Waler Act {GWA) 371 Hazardous Substarces: Xylene:
Clean Alr Ack (CAA) 112{r) Aceidental Rylaase Prevention Subsionces: Nat Appligable to any

back. Blalic discharges can cause innilion or explosion when comalner ja not bonded. Iritant,

=

cainponents in 411 product,
Thrashold Nt applicable.
Plarming
Quantity {TPQ)

Slatus At lnventory.

This produet eaptaing the Tollewlng coniporents that are subjecl to the reporting vequirementy
T TSCA Section 12(0) If exparted from the Unfted Statest Xylena; Naphthalene.

TSGA Inventory Al cum'nonants areindudad or ara exempted from listing oh the US Toxia Qubstanc&:a ngt_r;f ]

Substance List,

k
State Ragulations State spedfie Information is aveileble uﬁon vequest fram Baker Petrslile,
Internatlonal
Heguldations
Canada Al compunents are compllent vith or are exempled from lsiing on the Canadian Domeslic

T WHMIS (Ganada) B-5, D-2A, 078

European Union Al somponents are (ndudad o are exerapled from lfating on the Evropean lnvariwry of
C Exi)aiing Commerclal Chemieal Substances or the European List of Nolifled Chemical
Substonces.

Inkemailona! invantory slalus information Is ayellable upon request feoin Baker Pelralite for the

rounv_:frm couniliies: Australla, Ching, Korea (TGGL), Phillppines (RAGS69), or Japun.
Harmonized Trilff Code Notavallgble. '

Otiier Regulatory No furthier requlatory Information ls availgble,
Information

- el

l GContinued on Next Fage
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iSecrfon 16. Other Information

Qther Bpéelal Flla 2634
Considerations

Baker Petroille Disclalmer

makes o guarantees or warranly, eftfier aXxprassed or implisd of lhe accuracy or corapletenvss of this information,

loss, damage orexpense aifelng olt of or in any way connecled with the handiing, starage, Use or disposal ofthis
prodict,

hiz MSDS Information may not ba spplcable.

NOTE: The infermation on Inis MSDS is basad on dala which Is considerad la he acourate, Baker Peliolile, howsver,

The coridilions or methods of handfling, siorage, vse and disposal of the produet sre beyond or contif and may e
beyond aur kewladge. For this end ather reusens, we do nal assumie responsibility and xpressly diselim flahillty for

This MBDS was prepared and Is to be used tor this product. If the product is used sg @ vompanent in anofber product,




PLEXGEL BREAKER XPA

Chemplex

Safety Data Sheet

SOLVAY GROUP

Section 1: Identification
Product identifier
Product Name » PLEXGEL BREAKER XPA
Product Code e 01025
Relevant identified uses of the substance or mixture and uses advised against
Recommended use e Potrochemical industry
Details of the supplier of the safety data sheet
Manufacturer o Chemplex | Solvay USA Inc. | Novecare Division

506 CR 137

P.O. Bax 1071 Snyder, TX 78550
United States

www.chemplex.net
SDS@chemplex.net

Telephone (General) o 325.573.7298

Emergency telephone number
Manufacturer e 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 Eye Irritation 2

Label elements
OSHA HCS 2012 -
WARNING

<D

Hazard statements « Causes serlous eye irritation

Precautionary statements
Prevention « Wear eyefface protection - Safety glasses with side-shield, .
Wash thoroughly after handling.

Response » IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,
if present and easy to do, Continue rinsing,

Tormat: GHS Language: Gnglish (US)

Preparation Date: 16/Aprili2015
WHMIS, OSHA HCS 2012

Ravision Date: 17Mune/2015 N
Page | of9



PLEXGEL BREAKER XP'A

If eye Irritatlon persists: Get medical advice/attention.

IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with

water/shower.

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

breathing. ,
Storage/Disposal o Store in a well-ventilated place. Keep caool.

Store in a well-ventilated place. Keep container tightly closed.

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

international regulations.

Wash thoroughly after handling.

Other hazards
0OSHA HCS 2012 e No data available

Canada
According to: WHMIS

Classification of the substance or mixture
WHMIS o Other Toxic Effects - D2B

Label elements

WHMIS ®

o Other Toxic Effects - D2B

Other hazards

WHMIS » No other WHMIS hazards than those reported above.
See all section 2 hazard statements.

Other information

« One should be specifically trained before communicating or using the following
National Fire Protection Assaociation (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.

Haahth ' Speclal

» Health Hazard: 1 - Caution: May be irritating
Reactivity: 0 - Stable: Not reactive under normal conditions
Flammability: 0 ~ Not combustible

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

NFPA

Section 3 - Composition/Information on Ingredients

Substances
Preparation Date: [6/April/2015 Format: GITS Language: English (US)
Revision Date: 17/hine/2015 WHMIS, Q511A HCS 2012
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« 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.
T et s ' TN DComposition. - TR e | g, - g -
Chemlcal Name Identifiers % Hazardous
Hydrogen peroxide CAS:7722-84-1 5% TO 8% Yes

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

Section 4: First-Aid Measures .

Description of first aid measures

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

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

Eye o 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 worn.

Ingestion » Vomiting may occur spontaneously. To prevent aspiration of swallowed product, lay
victim on side. Do NOT induce vamiting. Get medical attention immediately. Give
nathing to drink.

Most important symptoms and effects, both acute and delayed
o Causes serious eye irritation.

Indication of any immediate medical attention and special treatment needed

Notes to Physician . 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. Treat symptomatically. There is no
specific antidote available.

Section 5: Fire-Fighting M‘e‘é_ﬁure;_s

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

Unsuitable Extinguishing e DO NOT use high volume water jet.
Media

Special hazards arising from the substance or mixture
Unusual Fire and Explosion e Hydrogen peroxide decomposes to release oxygen.

Hazards Containers may explode when heated.
Hazardous Combustion « Hazardous combustion products may include a complex mixture of airborne solid and
Products 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.

Formal: GHS Language: Bnglish (LIS)

Preparation Date: 16/April/2015
WHMIS, OSHA HCS 2012

Revision Date: 17/Tune/2015 .
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PLEXGEL BREAKER XPA

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 » Avoid contact with eyes. Wear eyeiface protection. 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.
Absorb or cover with dry earth, sand or ather 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 apen
flames.

Reference to other sections
« Refer to Section 8 - Exposure Controls/Personal Protection.

Section 7 - Handling and Storage

Precautions for safe handling

Handling , « Avoid contact with skin and eyes. Wash thoroughly after handling.

Conditions for safe storage, including any incompatibilities

Storage « Stare 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 o Reactive with strong bases and oxidizing agents.

Ignition Sources

Refer to Section 8 - Exposure Controls/Personal Protection.

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

e poroxide Trwas | 1 ppm T 1 ppm TWA; 1.4 mgin3 TWA 1 ppm TWA; 1.4 mgim3 TWA
______—_—J———————_—_________________________________——————

Format: QS Language: Boglish (L1S)
WHMIS, OSHA HCS 2012
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PLEXGEL BREAKER XPA

Exposure controls

Engineering
Measures/Controls

Good general ventilation should be used. Venti
conditions. If applicable, use process enclosures, local exhaust ventilation, or other

Jation rates should be matched to

Personal Protective Equipment
Respiratory

Eyel/Face

Skin/Body

General Industrial Hygiene
Considerations

Environmental Exposure
Controls

Additional Protection
Measures

engineering controls to maintain airborne leve

If exposure limits have not
lavel.

When respirators are required, use NIOSH/

actual or potential airborne concenirations and in accordance W

regulatory stan

Eye and face protection requirements will vary dep

dards and/or industrial recommendations.
endent upon work environment

s below recommended exposure limits.
been established, maintain airborne levels to an acceptable

MSHA approved equipment based on

ith the appropriate

conditions and material handling practices. Appropriate ANS| 287 approved equipment

should be selected for the particular use intended
with Side-shield, .

protection - Safety glasses

Wear protective gloves/protective clothingleye protection/face p
Avoid all contact. Strict hygiene. Handle in accordan

and safety practice. Avoid co

for this material. Wear sye/face

rotection.

ntact with skin, eyes or

soap and

away from

Controls should be engineered to p
procedures to prevent spills, atmosp

The protective equipment

cooperat
personal

character

water after handling and befo

re eating, drin

ce with good industrial hygiene
clothing. Wash thoroughly with
king, or using tobacco. Keep

on with the suppl

protective equipment should be based upo
istics of the protective equi

food, drink and animal feeding stuffs.

revent release to the environment, including
heric release and release to waterways.

must be selected in accordance with local standards and in

lier of the protective equipment

pment relative to the

. Selection of the appropriate

n an evaluation of the performance

tasks to be performed,

conditions present, duration of use, and the potential hazards, and/or risks that may

ocour during use. E

instructio

mergency eq

uipment should be imm

ediately accessible, with

ns for use.

Facilities using or storing tf
an eyewash and safety shower in close proximi

th

is material should be equipped with
ty to areas of storage and use.

Section 9. . F’hysmalaNd

Information on Physical and Chemical Properties

Material Description

Physical Form {Liquid Color Red

Odor Odorless Odor Threshold No data available

General Properties ‘ -

Boiling Polnt 1214 F(101.1111 C) Melting Point No data avallable ‘
Decomposition Temperature |No data available pH 55165 |
Specific Gravity/Relative Density |=1.03 Water=1 Density 1.03 g/ml

Water Solubility Soluble Viscosity No data available

Volatility .

Vapor Pressure No data available |Vapor Density No data available '
Evaporation Rate No data available ' |
Flammabllity - _

Flash Point No data available [uEL No data available
LEL No data available Autolgnition No dala available @
Flammability (solid, gas) |None

Environmental

Octanol/Water Partition coefﬁcientfmo data available

Bioaccumulation Factor

!None

Preparation Date: 16/April/2015
Revision Date: 17/7une/2015
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Section 10: Stability and Reactivity

Reactivity

Chemical stability

e Hydrogen peroxide decomposes to release oxygen.

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

Possibility of hazardous reactions

Conditions to avoid

Incompatible materials

e Hazardous polymerization will not occur.
e EXcess heat,

o Hydrogen peroxide decomposes to release oxygen. Keep away from combustible and
flammable materials.

Hazardous decomposition products

o Hydrogen peroxide decomposes to release oxygen. Hazardous combustion products
may include a complex mixture of airborne solid and liquid particulates and gases
(acrid smoke and irritating fumes)

Section 11 - Texicological Inform:

Information on toxicological effects

GHS Properties

Classification

Acute toxicity

OSHA HCS 2012 + Acute Toxicity - Dermal - Classification criteria not met; Acute
Toxicity - Inhalation - Classification criteria not met; Acute Toxicity - Oral -
Classification criteria not met

Aspiration Hazard

OSHA HCS 2012 » Classification criteria not met

Carcinogenicity

OSHA HGS 2012 « Classification criteria not met

Germ Cell Mutagenicity

OSHA HGS 2012 « Classification criteria not met

Skin corrosion/lIrritation

OSHA HGS 2012 « Classiflcation criteria not met

Skin sensitization

OSHA HGS 2012 . Classification criteria not met

STOT-RE -

OSHA HGS 2012 « Classification criteria not met

STOT-SE

OSHA HGS 2012 « Classification criteria hot met

Toxicity for Reproduction

OSHA HGS 2012 « Classification criteria not met

Respiratory sensitization

OSHA HCS 2012 « Classification criteria not met

Serious eye damagellrritation

OSHA HGS 2012 .« Eve Irritation 2

Medical Conditions
Aggravated by Exposure

Potential Health Effects

Inhalation
Acute (Immediate)
Chronic (Delayed)

e None known.

e Classification criteria not met.
o No data available

Preparation Date: 16/April/2015
Revision Date: 17/Mune/2015

Format: GHS Language: English (US)
Pape 6 of9 WHMIS, OSHA HCS 2012
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Skin
Acute (Immediate) o Classification criteria not met.
Chronic (Delayed) o No data available
Eye
Acute (Immediate) » Causes serious eye irritation.
Chronic (Delayed) o No data available
Ingestion
Acute (Immediate) « May cause burns of the gastrointestinal tract if swallowed.
Chronic (Delayed) « No data available

Section 12 - Ecological Information

Toxicity
e No data available

Persistence and degradability
o No data available

Bioaccumulative potential
» No data available

Mobility in Soil
o« No data available

Other adverse effects

« According to test data on the components and the classification criteria for mixtures,
this product has no known adverse effects on aquatic organisms.

Section 13 - Disposal Considerations

Waste treatment methods

Product waste o 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 « 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 Infoffﬁatibn

UN UN proper shipping Transport hazard class Packing Environmental
number name (es) j group hazards
DOT Not regulated NDA NDA ‘ NDA NDA
TDG Not regulated NDA NDA NDA NDA
IMO/IMDG | Not regulated NDA NDA  NDA NDA
JATAICAO | Not reguilated NDA NDA - NDA NDA

Formal: GHS Languaye: English (US)
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PLEXGHL BREAKER XPA

Special precautions for user o No data available

Transport in bulk according e« No data available
to Annex Il of MARPOL 73/78
and the IBC Code
Other information
« Transportation status: The listed Transportation Classlfication does not address all
regulatory variations due to changes in package size, mode of shipment or other
regulatory descriptors.

Note: The above regulatory prescriptions are those valid on the date of the 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.

Section 15 - Regulatory Information

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

United States

~ Environment
U.S. - CERCLLA/SARA - Hazardous Substances and their Reportable Quantities )
» Hydrogen peroxide 7722-84-1 Not Listed

U.S. - CERCLA/SARA - Section 302 Extremely Hazardous Substances EPCRA RQs
. 1000 Ib EPCRA RQ
Hydrogen peroxide 7722-84-1 (concentration >52%)

U.S. - CERCLA/SARA - Section 302 Extremely Hazardous Substances TPQs
; 1000 Ib TPQ (concentration
Hydrogen peroxide 7722-84-1 52%)

U.S. - CERCLA/SARA - Section 313 - Emission Reporting
+ Hydrogen peroxide 7722-84-1 Not Listed

United States - California

~ Environment
U.S. - Galifornia - Proposition 65 - Carcinogens List
+ Hydrogen peroxide 7722-84-1 Not Listed

U.S. - California - Propasition 65 - Developmental Toxicity
+ Hydrogen peroxide 7722-84-1 Not Listed

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

- US TSCA Inventory.

Sectioh 16:- ther Informéfiﬁﬁh

Last Revision Date o 16/April/2015

Preparation Date o 16/Aprili2015

Disclaimer/Statement of « The information provided in this Safety Data Sheet is correct to the best of 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,

Format: GHS Language: Bnylish (US)

Preparation Date: 16/April/2015
WHMIS, OSHA HCS 2012

Revision Date:  17/Tune/2015 .
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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, 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 Conference of Governmental Industrial Hygiene NTP =National Toxicology Program

IARC = International Agency for Research on Cancer 0OSHA = Occupational Safety and Health Administration

MSHA = Mine Safety and Health Administration STEL =Short Term Exposure Limlits 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
Preparation Date: [6/April/2015 Format: GHS Lianguage: English (US)
Revision Dale; 17/lune/2015 WHMIS, OSHA HCS 2012
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- Revision Date 03/13/2015
[ SECTION 4 Jdentification of the substance/mixture and of the company/undertaling J

14 Product identifier
.~ Trade name ' Plexslick 857

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

Uses advised against
«  For Indusliial use only.

1.3 Details of the suppller of the safety data sheat-

QOH’IQE“!

Champlex, Solvay Group
506 CR 137

Snyder, TX 97549

Phone: (326) 573-7298

1.4 Emergency telephosne

FOR EMERGENGIES INVOLVING ASFILL. LEAK, FIRE, EXPOSURE OR ACCIDENT CONTACT: CHEMTREG 800-424-
9300 withini the Unitad States and Canada, or 703-527-3887 for international collect ealls.

[ SECTION 2: Hazards Identification _ ]

Although OSHA has ol adopted the envirenmental portion of the GHS regulations, ihis document may include information on
environmental effects. )

2.1 Classification of the subsfanca or mixture

HCS 2042 {29 CFR 1910.1200)
- Nat a hazardous product actording to Globally hamonized System (GHS)

2.2 Labsl elaments

HCS 2072 {29 CFR 1910.1200}

- Not a hazardous product accortlng o Globally harmonized Syslem {GHS)

2.3 Gther hazards which do not result In classification

Slightly Irritating 1 eyes. i
Aspiration of the swallowed or vomited product can cause severe pulmonary complications.
No specific risk when handied in aceordance with good oceupational hygiene and safety practice.
' Does NOT prasent any particular fire hazard. .
Hazardous reactions may oceur on contact with cerfain chemicals. (Refer to the list of incompatible materials saction 10:
"Stability-Reactivity"). '

LI S S |

[ SECTION 3: Composition/information on ingredients. , ]
31 Substance ‘

| PRCOBDOGEZG4

Version: 1.00 / US(Z8) .
www.solvay.com & EhemPIEK
SOLVAY GROUP
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- Not applicable, this praduct is a mixure.

3.2 Mixtura
) - Chemical nature Emulslon of petroleum distiilate and agueous solufian.
Hazardous lngrediants aﬁg [mpurlties
- Chernical Name Idanlrfg‘iigggumb & Concentration [%]
Disflilates (pefroleum), hydrofreated Iipht B4742-47-8 1%4-19

The specific chemical identlly and/or exact percentage (concentration) of composiilon has been withheld as a trade secrat,

[ SECTION 4: First ald measures

4,1 Description of first-aid measdres

General ddvies
< Show this material safety data sheet {o the doctor in attendance,
- First rasponder needs fo protect himself.- )
- Place affecled apparel in a sealed bag for subsequent decontarninaticn.

In case of inhalation

- Remove to fresh air.

- If breathing Is difficult, give oxygen.

- If breathing has stopped, apply arificial resplration.
~  Consuli a physiclan if necessary,

In case of skin contact

Wash off with soap and plenty of water.
Rermove contaminaled clothing and shoes.
Wash contaminated clothing bafore re-use.
Call a physlclan if iritation develops or persists.

[ I S

In cass of ave contact

- Ripse immediately with plenly of waler, alsa under the eyelids, for at least 15 minutes.
- Consult a physiclan if necessary.

In gcase of Ingestion

Da NOT Induce vomiting.

Da not give anything to drink.

Seek medical advice.

Do net leave the viclim unaltendad.

Vorniting may ceeur spontaneously

Risk of product entering the lungs on vomiting after ingestion.
. Lay victim on sids.

[ T A A A A |

4.2 Most imporfant syinptoms and effects, both acufe and delayed

Effecis
- No information available,

4.3 Indication of any Immadlate medicat attention and special traatment needed

PRCOSD06B264

Verslon : 1.00 / US (Z8) Chemplﬂx

www.solvay.com SOLVAY GROUP
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Notes fa physiclan

- All treaiments should be based on observed slgns and symploms of disfress in the patient. Consideration should be
glven to the possibility that overexposure to materlals ofher than this product may have ccourred.

| SECTION 5: Firefighting measures

Flagh point > 200 °F (> 93 °C)
closed cup

Flaﬁmablllty class: Will bum

Autoignition temperature no dala avaiiable
Flammability / Explosive limit no dala available

5.1 Extingulshing medla

Suitabls extinguishing media

-  Woaler mist ;

- Carbon dloxide (CO2)
-~ Foam

- Dry chemical

Unsultable sxtinguishing madia

« Do not use a solid water strezyn s it may =catter and spread fire,
5.2 Speclal hazards arising from the substance or mixture

Spegific hazards during fire fighting

= Underfire conditions:

- Willbum

- (following evaporalion of water)

- Harmiul or toxde vapors are released.

Hazardous combustion producis:

- Hazardous combustion products
-~ Carbon oxides :

-. Nitragen oxides (NOx)

- Sulfur oxldes

5.3 Advige for firefighlers
Special protective equipment for fire-fighters

- Parsonal protective equipment comprising: suitable proteclive gloves, safety goggles and protective glothing
- Firefighters should wear NIOSH/MSHA approved self-contained breathing apparatus and full protective cloihing‘.

Speclfie fire flghting methods

+ = Cool closed containers exposad to fire with waler spray.
- Collect contaminated fire extinguishing water separately. This must not ba discharged info drains.

PRCOS0068264
Version: 1.00 f US (Z8) Chemplex
www.solvay.eom SOLVAY GROUP
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| SECTION 6: Accldental ralense measuras

8.1 Personal pracautions, protectiva aquipment and emergency procedures

~  Avoid eontact with the skin and the eyes,

= Wear suitable prolective equipment.

«  For personal protection see saclion 8.

-~ Stop ths leak. Turn leaking confainers leak-slde up to prevent the ascape of liquld.

6,2 Environmenfal precautions

- Do not let producl enter dralns,

-~ Prevent product from entering sewage system.
- Spills may be reporiable to the Nalional Response Genter (800-424-8602) and to state and/or local agencies

6.3 Methods and materials for contalnment and cleaning up

Recovery
- Soak up with inert absorbent materal (a.g. sand, silica gel, asld binder, universal binder, sawdust),

- Sweep up and shovel into suitable contalners for disposal.
- Naver raturn splils in original containers for re-tise, '
Decontamination / cleaning

= Clean contaminated surface thoraughly.

- Wash off with plenly of water.

= Recover the cleaning waler for subsequent disposal. i
- Decontaminate tools, equipment and personal protective equipment in a segregated arsa.

Disposal
- Dispose of in sceordance with local regulations.

Additional advice

- Matetial can create slippery conditions,

6.4 Reference to othar sections
- np data avallable -

| SEGTION 7: Handling and storage

7.1 Precaudions far safe handling

-~ Avold inhalation, ingestion and contact with skin and ayes,
- Handle in accordance with good industilal hygiene and safety practics,

jene maasuras
Personal hygiene is an impottant work practice exposure control measure and the fallowing general measures should be

taken when worklng with or handling this materials;
1) Da not stors, use, andfor consume foods, baverages, tobacco products, or cosmetics in areas where this material is

stored.
- 2)Wash hands and face carefully before ealing, drinking, using tobacco, applying cosmetics, or using the toilet,

- 3)Wash exposed skin promplly fo remove aceidental splashes ar contact with material,

7.2 Gonditions for safe storage, including any incompatibifities

PRGOS0068264 -
Version: 1.80 / US (Z
Chemplex
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Teciinical measures/Storaga conditjons
- Take all necessary measures to avold accidental discharge of produsts Into dialns and waterways dus fo the
ruptura of conlainers or transfer systems.

- Keepinadry, cool and wetl-ventilated placa.
- Keep contalner tightly closed.
- Do not freeze.

- Keep away from open flames, hot strfaces and sources of ignitlon.
- Keep away from Incompallble materials {o be indicated by the manufacturer

7.3 Speciiic end use(s)
~  no dafg available

| SECTION 8: Exposure controlsipersonal protection

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

wilh selection, use and malntenance of worker protaction equipment is generally avaliable from equipment manufactursrs,
8.1 Contro] paramaters

Components with workplags occupational exposure limits

Ingredlents Valug typa | Value Basls
Distillates (petroleum), hydrotreated fight TWA 200 mig/m3 Amerlcan Conference of Governmental
: Industrial Hygienists

Danger of cutaneous absorption
Expressed as s lolal hydrocarbon vapor .

Distiu_ate's (pelroleum), hydrotreated light TWA 500 ppm (OccUpaﬁonal Safely and Heallh Adminislration

2,000 mgim3 | ~Tabla 2«1 Limils for Alr Gontaminants

The valus in maim3 Is appreximalte.

8.2 Exposwe controls
Confrol measures

. Engineering measures
- Efiactive exhaust veniilation system

Whera englneering confrols are indlcated by use conditions or a potential for excessive exposure exists, the
following fraditionat exposure control techniques may be used to sffectively minirize employee exposures ;

Individual protection maasurns

Respiratory protection
= Use arespirator with an approved filter if a risk agsessment indicates this is necessay.

When respirators are required, select NIOSH/MSHA approved equipment based on actual or potential airborne
concenlrations and in accordance with the appropriate regulatory standards and/or industrial recommendations.

Hand protfection -

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

cuts, abrasion, and the contacl time.
- Gloves musthe inspectad prlor to use,

PRCO90068264

Verslon : 1,00 / US (28)
- Chemplex

SOLVAY GROUP

www.solvay.com

5/13




SAFETY DATA SHEET
@h%ﬂ?gﬁé - :i{' 3 -“ SRR el
SOLVAY GROUP L A P |

Revision Date  03/13/2015

- Gloves should he discarded and replaced if there is any indication of degradation of chemical breakthrough.

Eye protection
«  Safely glasses with side-shields

- Eya and face protection requirements will vary dependant upon work environment conditions and material handiing
practices. Appropriate ANS| Z87 approved equipment should be selected for the parlicuiar use intended for this
material,

+  Eye contact should be preventad through the use of:

Skini and body protection
« Remove and wash contaminated clothing before re-use.
. Choose body protection according to the amount and cancentration of the dangerous substance at the work place.
- Protective suit :
- Bools

Hygiene measures : ‘
~  Persanal hygiens is an imporiant work practice exposura contral measure and the following general measures
should be feken when working with or handing this materials:
- 1) Do not store, use, and/or consume foods, beverages, tobacco products, or cosmetics in areas whers {his
material is stored.
- 2)Wash hands and faca careflully before ealing, drinking, using tobacoo, applying cosmelics, or using the tollet.
- 3)Wash exposed skin promplly to remove aceldental splashes or centact with materlal.

Protactive measuras
- Ensure that eyewash statlons and safety showers are close to the workstation logation.

- Tha prolective aquipment must be selected in accordance with current local standards and in cooperation with the
supplier of the protective equipment.

- Sslection of approprlate personal protective equipment should be based on an evaluation of the performance
characieristics of the protactive aquipment relative o the task(s} to be peiformed, condilians present, duration af
uge, and the potential hazards, andfor risks that may ocour during use.

| SECTION 9: Physical and chemical proparties

Physical 2nd Chemilcal properlies here reprasent typical properiies of this product. Contact the business area using the Product
information phone numbar in Section 1 for ils exact spacifications.

9.1 Infonmation on baslc physical and chemical propertiss

Appeargnce Physical state: liquid
) Color: white -
der olly
Qdor Threshold ' no data avallable
pH ’ not determined
Boiling poinfhoiling range, no deata available
Flash point > 200 °F (> 93 °C) closed cup
PRCO20068264 .
Varglon: 1.00 / US (Z8) ;
wiww.solvay.com . . Chem p!ex
’ ’ . SOLVAY GROUP
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Evaporation rafe (Eﬁgy_lace!ate =4}
Flammapility (golld, gas)
Flammahbility (lguids)

Flammability / Explosive [imif

Aut sralure

nition te

Vapor pressure
Vapor density
Density

Solubility
' Par.lition coefficlent: n-octanoliwater
Thermal decomposition

_Uisnositx

Explos]ve properties

Oxldizing properties

9.2 Other information
no data avaitab{e

Flammability class; Will burn
no data avallable

na data avallable

ﬁa data availabla

no data availabie

na data available

no data available

no data available

1.02 - 1.11 glem3 (25 °C)

no data avallable
no dala available
no dala available
no data avaifab'lﬁ
no dala available

no dala available

[ SECTION 10: Stability and reactivity

10.1 Raactivity
- o data available
10.2 Ghemical stability

- Stable under recommended storage conditions,

10.3 Possibilify of hazardous reactions
Polymerization

- Hazardous polymerization does not occur,

10.4 Conditions to avoid
- Heat, flames and sparks.

10.5 Incompatlble materials
- Blrong oxdizing agenls

10,8 Hazardous decomposition producfs

PRCOINNGAE2E4.
Verslon : 1.00 / US (Z8)

www,solvay.com
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- Op cambustion or an thermal desompasition (following the evaporation of waler) releases:
- . Carban oxides :

Nitrogen oxides (NOx)
- Sulfur oxides

11,1 Information on toxicofogleal efiects

Acute toxicity
Acute oral toxlelly no data available
Acute inhalation toxicity no data avallable
Acute dormal toxleity no data avaliahle
Acute toxicily {other rouites of no data avallable

administration)

Skin corrosionfirftation Not classified as iritating to skin
According to the data on the componenlts

Serjous eye damagefeve jrritatlo slight Ircitation
Raspiratory or skin sansitization Not classifled as sensitizing by skin contact
' _ Accarding to the data on the components

Mutagenicit

Genofoxicity In vitro no data available

Genofoxicityinvive . no data available

Garcinogenicity no data avallable

7 lhgredienlsr CAS-ND. Raling _ Basis_'—|
Distillates (pefroleum), hydretreated light 64742-47-8 Confirmed animal carclnogen with | ACGIH
unknown relevance ta humans

This product daes not confain any ingredient designated as probable or suspected human carcinogens by!
NTP
[ARC
GSHA

Toxicity for raproduction and development

Toxicity to reproduction [ fertillty no data avallable

PRCOO0068264
Varslon ; 1.00 / US (Z8)

www.solvay.com
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Devetopmental Toxicily/Terategenlcity no daia available

8TOT
STOT-single exposura no data avsllable
STOT-repeatad exposure no data available
Aspiration toxicily no data available
[SEGTION 12: Ecological Information ' |
12,1 Toxicity " no dala avallable

12.2 Porsistanue and degradabilily . —_—

Blodegradation

Blodegradabllity " The product iself has not been lesled.
12,3 Bipaccumulative potenfial no data avallable
12.4 Mokility in soll no data available

12.5 Results of PBT and vPyvB assessment  This mixture contains no subslance considerad to be persistent, bloaccumulating,

and loxic (PET). ‘
This mixiure contains no substance considered to be very persistent and very

bloacoumutating (VPVB).

12.6 Other adverse gffests no data available

Ecotexiclty assesemeant

Acute aquatie toxicity This produst has no known ecofoxicological eifects.
According to the data on the componentis

Chiranic adquatic toxicily This praduct has no known ecotoxicological effecls.
According ta the data on the compaonents

| SECTION 13: Disposal considerattons ' D ]

13.4Waste treatment methods
Product Disposal

. Chermical additlons, processing or otherwise altering this material may make the waste management Information
presented In this SDS incomplele, inaccurale or otherwise Inappropriate. Please be advised that state and local
requirernents for waste disposal may be more restrictive or otherwisa ditferent from fedaral laws and regufations. Consult
staie and local regulations regarding the proper disposal of this malerial.

FRcIoauuﬁgge;t T
Verslon & 1, Z8

& Chemplex
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Waste Code

- Environmental Protection Agency
- Hazardous Waste - NG

Advice on cleaning and dispogal of packaging

+  Completely empty the packaging prior lo dacontamination,
- Rinse with an appropriate solvent.

.  Dispose of in accordanca with local regulations.

Vieastre for waste avoidance or recovery

- Do not dispose of the product at a dump.

rSEcTION 14: Transpori information

DOT
net regulated

TDG
nol regulated

M
no data availabla

IMDG
not regulatad

JATA

not rogulated

Note: The above regulatory prescriplions are those valid an the date of publication of thls sheet, Given the possible evolution of
transporiation regulations for hezardous materials, it would he advisabla to check their validity with yeur sales offlce.

[ PRCO90069264

Version : 1.00 / US (Z8) Chempiﬂx
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[ SECTION 145: Regulatory information
15.1 Notification status .
Inventory Infarmation Statys

United Stales TSCA inventory

On TSCA Inventory

Ganatian Domesiic Substances List (DSL)

All cornponents of this product are on the
Canadian P3SL.

Australia Inventory of Chemical Subslances (AICS)

On tha inventary, or in compliance with the
Invantory

Japan, CSCL - Inventory of Exsling and New Chemical Substances

On the Inventory, or In compliance with fhe
inventory

Korea. Kovean Existing Ghemicals Inventory (KECI)

On the inventory, or in compliance with the
inveniory

Giina. Tnveniary of Exeting Chermical Substances n Ohina (IEGSG)

On the Inventory, of in compliance with the
inventory

15.2 Federal Regulations
US. EPA EPCRA SARA Title 1l

SARA HazaRrD DESIGNATION SECTIONS 311/312 (40 GFR 370)

Fire Hazard no
Reactivity Hazard no
Sudden Release of Pressure Hazard no
Acute Heallh Hazard no
Chronic Health Hazard na

Sochion 313 Toxie Ghemnicals (40 CFR 372.65)
This material does not contaln any chem
Minimis) reporting levels established by SARA THIe | il

Section 302 Emergency Planning

lcal cdmponents with known CAS numbers that exceed the threshold (Da

Seclion 313,

Extremely Hazardous Substance Threshald Planning Quantity (40 GEFR 355)

No chemicals in this material are subject to the reparting requirements of SARA Tille i, Seotlon 302.

Section 302 Emergency Planning Exfremely Hazardous Substance Reporiable Quantity {40 CFR 355}

Ingredients CAS-No. Reportable quantity
| Oxirane 75-21-0 101b
. [ Formaldghyde 50-00-0 100 b .
SocHon 304 Emergency Releasa Notification Reportable Quanfify (40 CFR 355) .
Ingredients CAS-No. Reporiable quantify
Oxirane 75-21-8 10 b
Formaldehyde 50-00-D 100 b -

PRCO90068264 2
Version : 1.00 [ US(Z8)

voww, solvay.com
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US. EPA CERCLA Hazardous Substances and Reportable Quantitias (40 CFR 302.4)

ihgredfenis CAS-No. Reportable quantity

Diethanolarnine 111-42-2 100 Ih

Oxirane 75-21-8 101b.

1,4-Dioxane 123-91-1 1001b

Formaldshyde 51-00-0 100 Ik

Mathanol 67-56-1 5000 Ib

Acetaldehyde 75-07-0 1000 Ib
16,2 State Regulations

US. California Safe Diinking Water & Toxle Enforcement Act (Proposition 85)

WARNING! This product contains a chemleal known In ihga Slale of California to cause cancer.

Ingredients CAS-No.
Diethanclaming 111-422
Oxlrane 75-21-B
Acelaldehyde 75-07-0
1,4-Dloxane 123-91-1
Formaldehyde 60-00-0
WARNING: This product contains a chemical knowr in the State of California to cause birth defects or uihef reproductiva harm.
Ingredienis CAS-No.
Methanol B87-56-1 -
Oxlrane 75-21-8

]

| SECTION 18: Other information

NFPA (Matlonal Fire Protection Association) - Classification

Heallh 0 minimal
Flarmmabitity 1 slight
Instabllity or Reactivity 0 minimal

HMIS (Hazardous Materials Identification System (Palnt & Coating)] - Classification

Health 0 minimal

Flammnability 1 slight

Reaclivily 0 minimal

PPE Determined by User; dependent on local condiilons

Eurther infermation
- Product classliled under the US GHS farmat,

Date Prepared: 03/13/2015

Key or jegend to abbreviatlons and acronyms used in the safety data sheet

- TWA 8-haur, time-weighted average
- ACGIH Amerlcan Conferenca of Governmental Industrial Hyglenists
- OSHA Occupational Safety and Heallh Adminisiration
- NTP Natienhal Toxicology Program
PRCOYONEEREA i

Version: 1,00 { US (Z8)
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Revision Date 03/13/2015
-~ ARG Inlernational Agency for Research on Gancer
- NIOSH National Institute for Cecupational Safety and Health

The information provided In this Safely Data Shest is correct o the best of our knowladge, informalion, and belief at the date of ils
pubiication. Such information Is only given as a guidance to help the user handle, Use, process, siore, transport, dispose, and release
the product in sallsfaclory safely conditions and is not o he considered as a warranty or qualify specification. It should be used in
canjunation with technical sheets but do nof replace them. Thus, the information only relates 1o the designated specific product and may
net be applicable if such product is used In combination with olther materials or In another manulacluring process, uless otherwise
specifically indlzated. It does not release the user from ensurlg he s in conformity with all regulations linked to ls activity,

PRCOO006B2G4
Verslon: 1.00 / US{Z8)
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Safety Data Sheet ' i‘%ﬁm B lex
SOLVAY GROUP
Section 1: Identification . Lo e TR T
Product identifier
Product Name « Claymax
Synonyms o Product number: 00601
Relevant identified uses of the substance or mixture and uses advised against
Recommended use » Potassium chlorlde 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.0O. Box 1071 Snyder, TX 79550
United States
www.chemplex.net
SDS@chemplex.net
Telephone (General} 4 326.573.7208
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
A 0OSHA HCS 2012 -» Classification criteria not met
" Label elements
OSHA HCS 2012 _
Hazard statements « No label element(s) required
Other hazards
OSHA HCS 2012 ' » This product is not considered hazardous under the U.S. OSHA 29 CFR 1910 1200
Hazard Cormmunication Standard,
Canada

According to WHMIS

Classification of the substance or mixture _
WHMIS « Classification criteria not met

Formal: GHS Language: English (US)

Preparalion Dale: 27/Movemberf2013
WHMIS, OSHA HCS 2012
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Revislon Dale! 18/Augusi/2014 Pags 1 0f0




Claymar |

O

ARt et WEe Sy am gt AR S e M i e LIS T I AL e e sty b e e eras mAtamdes e Tl ity it

Label elements

. WHMIS ) « 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 Fiis

Hzallfz * Epacin

Ses Section 12 for Ecolagical Information.

Section 3 - Composition/information on Ingredenits.

Subsiances
Mixtures
. P {.‘_- j"- .“...'._._t ‘ -‘ B S c&mﬁbs‘t]én . et _....._- . " .. B i.'v ‘.-_
, : Classifications According fo o

Chemical Name identifiers %a l.ilJ:.Srtr!ILCSH Regulation/Ditactive Comments

Ethanaminium, 2-hydroxy- CAS: G481 40% 1O | Ingestion/Oral-Rat LDS0 « | OSHA HCS 2012: Not Classified - NDA

NN N-lrimethyl-, chloride i 70% 3400 marky Criterla not met

- CAS:7732- | 16% TO | Ingestion/Oral-RatLD50 « | oo 1 o
Water 8.5 40% | 90 mikg OSHA HCS 20121 Not Hazardous NDA

« Material does not meet the criteria of a mixture.

See Seclion 11 for Toxicological Information.

Description of first aid measures

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

Skin o IF ON SKIN: Wash with plenty of soap and water. If skin irfitation accurs: Get medical
advice/attention. .

Eye o 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 - Toxicologlcal Informatlon.

Indication of any immediate medical attention and special treatment needed

Fraparalion Date: 27/Novemberf2(013 Formal: GHS Languags: English (US)
WHMIS, OSHAHCS 2012

Revlsion Dale: 18/Augustizoi4 Page 2ol 8
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o All treatmenta should be based on observed signe and symptoms of distress in the
patient, Consideration should be glven to the possibility that overexposure fo materials

other than this producl may have ocourred.

Notes te Physicien

T T———

Section 5: Fire-Fighting Measures

Extinguishing media
Suitable Extinguishing Medla , | ARGE FIRE: Water spray, fog of regular foam.
, SMALL FIRES: Dry chemical, CO2, water spray or regular foam.
Unsuitable Extinguishing e« 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 & Na data available.
Products
Advice for firefighters
» Structural firefighters' protective clothing will only provide limited protection.
Wear positive pressure self-contained breathing apparatus (SCBA).

Section 6 - Accidental Release Measures

Personal precautions, protective equipment and emergency procedures
Personal Precautions « Weal 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 perseonnel away. Stay upwind. Ventilate closed spaces
before entering. :

Environmental precautions
« Prevent entry info 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 ' Frevent enlry Info waterways, sewers, basements or confined areas,
SMALL SPILLS: Take up with sand or other non-combustible absorbent matertal and
placa 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 A
Handling” o Wear appropriate personal protective equipment. Avoid contact with skin and eyes.
i O NOT ingest. Wash thoreughly after handling. .

Conditions for safe storage, including any incompatibilities

» Keep away from heat, ignition sources and strong oxidizing agents. Store in a cool,
dry, well-ventilated place. Keep cantainer closed when not in uss. Avoid storing at
elevated temperatures and freezing temperatures. Optimal storage temperature; 41-81
F; Ground all equiprnent containing material.

Storage

Section 8 - Exposure Controls/Personal Pratection

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

Preparafion Date: 27/November/2013 . Formal: GHS Language: English (US)
WHMIS, OSHA HCS 2012

i . 18/ 01
Reviston Dale; 18/August/2014 Pagn 3 of 9
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Exposure controls

Engineering
Measuras/Controls

Personal Protective Equipment

Pictograms

Respiratory

EyelFace

Skin/Body
General Industrial Hygiene
Considerations :

Environmental Exposure
Gontrols

8

L

L3

A e LB L e e e T e——

rmaterial.

Facilities using or storing this material should be equipped with an eyewash and

safety shower in close proximily to areas of storage and use. Good general ventilation
should be used. Ventllation rates should be matched to conditions. If applicable, use
progess enclosures, local exhaust ventilation, or other engineering controls fo
maintain airborne levels below recommended exposure limits. If exposure limits have
not been established, maintain airbome levels to an acceptable tevel.

In case of insufficient ventilation, wear sultable respiratory equipment.
Wear protective eyewear (goggles, face shield, or safety dlasses).

Wear appropriale gloves.

Do not get In eyes or on skin or clothing. Handle in accordance with Efmd Industrial
hygisne and safety practice, Wash thoroughly with soap and water after handling and
hefore eating, drinking, or using tobacco.

No dafa available

Information on Physical and Chemical Properties

Material Description

Physleal Form Liguid Appearance/Description gggilzzﬁ ::jgillow figquic with
1 Golor ' Coloiless to pale yellow. Odor Slight fish odor.

Qdor Threshold Data |acking

General Properlies '

Bajling Point > 212 F(> 100 C) Melting Point Dala lacking

Dacomposition Temperature Data lacking pH Near neutral (1% solulion with

) waler)

Spacific Gravily/Relative Densfly |1.0866 Water=1 Water Solublity 100 %

Viscosity . Data lacking ‘ '

Volatility

Vapor Pressure Data Jacking ' Vapor Denslly Not Defiried

Evaporation Rale Data lacking ‘ .

Flammability :

Flash Point ;:&ﬂ;ﬂ‘;ﬁ?“sa ©) UEL Data lacking

LEL Data facking Autoignilion Data lacking

Flamrability (solid, gas) Dala lacking )

Environmantal .

Octanol/Water Partition coefficiant IDaia lacking . [ . . |

Preparalion Date: 27/November/2013
Revision Dale! 18/Augustizoid

Formal: GHS Language: English (113)
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Reactivity

Chemical stability
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« No dangerous reaction known under conditions of niormal use.

s Stable

Possibility of hazardous reactions

Conditions to avoid

Incompatible materials

« Hazardous polymerization will not oceur.

» No data available.

» No data available,

Hazardous decomposition products

o No data available.

Section 11 - Toxicplogical Information

Information on toxicological effects - :

Gomponents

Ethanaminlum, 2-hydroxy-NNN-
trimethyl-, chlaride {40% TO 70%)

67- Acute Toxiciy: Ingestion/Oral-Rat LD50 » 3400 mg/kg; Sense Organs and Special
48-1 Sensses:Eye:Chromodascyroffhea; BehavioralExcitement; Lungs, Thorax, or
Respiratfon:Resplratory depression

GHS Properties

Classification

Acute toxicity

OSHA HCS 2012 « Classlflcalion criterla not met

Aspiration Hazard

OSHA HCS 2012 « Classificafion criteria not met

carcinogeniéily

TosHA HeS 2012 « Classificalion criteria not met

Germ Gell Mutagenlcity

OSHA HCS 2012 « Classificalion orlteria not met

Skin correston/irritation

OSHA HCS 2012 « Classification criteria not met

Skin senslﬂzaﬂon

OSHA HCS 2012« Classification criteria not mel

STOT-RE

OSHA HCS 2012 « Classiflcalion criterla nof met

STOT-SE

OSHA HCS 2012 « Classification crileria not met

Toxicity for Reproduction

GS.HA HCS 2012+ Classificallon criteria nol met .

Respiratory senslilzation

OSHA HCS 2012 » Clagslfication criteria not met

Serlous eye damage/lrritation

OSHA HCS 2012 « Classification criteria not met

Route(s) of enfry/exposure
Potential Health Effects

Inhalation
Acute (Immediate)

Chronic (Delayed)
Skin '

Acute (Immeadiate)

Chronlc (Dalayed)

« Inhalation, Skin, Eye, Ingestion
o Under normal conditions of use, no health effects are expected.
o No data available.

« Under normal condltions of use, no health effects are expected,
o No data available,

Preparalion Date: 27/Novemberf2013
Revlsion Dale; 18/Augusti2014

Formal; GHS Language: English (US)
WHMIS, OSHA HCS 2012
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Eye ,
Acute (Immediate) « Under normal conditions of use, no health offects are expected.
Chronic (Delayed) o No data available.

Ingestion , ‘

Agsute (Immediate) » Under normal conditions of use, no health effects are expected.
Chronic (Delayed) « No data available.

Key ta abbreviations
LD = Letha] Dose

-

Section 12 - Ecological Information

Toxicity
» Matarial data lacking.

Persistence and degradability
« Material data lacking.

Bioaccumulative potential
» Matarial data lacking.
Mobility in Soil
' « Material data lacking.

Other adverse effects
o No studies have been found.

WrTET TR e

Soction 13 - Dispesal Considerations

‘Waste treatment methods '
Product waste « Dispose of contént and/or container in accdrdance with local, regional, national, and/or
! International regulations. -
Packaging waste « Dispose of content and/or container in accordance with local, regional, national, and/or
international regulations, '

Saction 4 - Transpor ifomation

UN "UN proper shipping | Transport hazard class |. Packing Environmental
number - name {es) group hazards
poT NDA Not regulated " NDA - -] oA NDA
DG NDA ~ Not regulated NDA NDA . NDA
IATA/ICAQ NDA " Net regulated NDA NDA NDA:

Special precautions for user s None known.

Transport in bulk according  « Not relevant,
to Annex Il of MARPQL 73/78
and the IBC Code

At A e

Preparation Dale: 27/Moveniber/2013 Fermatl: GHS Language: Engligh {US)
Revislon Date: 18/August{2014 Page 8 of9 WHMIS, OSHA HCS 2012
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Section 15 - Regulatory Information

Safety, health and environmental regulatlons!legxs[atlon specific for the substance or mixture
SARA Hazard Classifications , Nona

State Rlght To Know
Component CAS MA 0.J PA
Efhanaminlum, 2-
hydroxy-iN,N,N- 87-48-1 No Na No
trimethyl-, chlorlde _
| Water 7732-18-5 Ne No No
Inventory 7
Component CAS Canada DSL ' Canada NDSL TSCA :
Ethanaminium, 2- ’
hydroxy-N,N,N- 67-48-1 Yes No Yes
rimathyl-, chioride
Walar 7732418-5 Yes No Yes
Canada
~Labor -
Canada - WHMIS - Classifications of Substances
Unconirolled product
. . e according lo WHMIS
Ethanaminiun, 2-hydroxy-N,N,N-timathyl-, chlaride 67-48-+1 classification criteria (including
60%, 70%)
Uncontrolied product
- Water 7732-18-5 . according to WHMIS
classificalion ciiteria
Canada - WHMIS - Ingredient Disclosure List
+ Ethanaminium, 2-hydroxy-NN,N-irimathyl., shloride 67-48-1 Mot Listad
+ Water 7732-18-5 Not Llsted
i Environment -
Canada - CEPA - Priority Substances List
+ Ethapaminium, 2-hydroxy-N,M,N-trimethyl-, chicride 67-48-1 Mot Listed.
« Water 7732-18-5 Not Listed
United States
~Labor
.8, - O8HA - Process Safety Management ~ Highly Hazardous Chemlcals
« Bthanaminium, 2-hydroxy-N,N,N-tiimethyl-, chloride 67-48-1 Not Listed
« Water 7732-18-56 Not Listed
.S, « OSHA - Specifleally Regulated Chemicals
= Ethanaminium, 2-hydroxy-N,N,N-irimathyl-, chloride 67-48-1 Not Listed '
* Water 7732-18-5 ~Not Listed
Environment
U.8. » CAA (Glean Alr Act) - 1990 Hazardous An' Foliutanis
+ Ethanaminium, 2-hydroxy-N,N,N-triimethyl-, chlorde 67-48-1 Mot Listed

Preparalion Date: 27/November/2013

Revision Dale: 18/August/2014 Paga 7 of D
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« Water

« Water 7732-18-5 Not Listed

1.8, - CERCLAISARA ~ Hazardous Substances and their Reportabla Quantities

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

« Water : 7732-18-5 Not Listed

11,8, - CERCLA/SARA - Radionuclides and Their Reportable Quantities §

» Ethanaminlum, 2-hydroxy-N,N,N-timethyl-, chlorfde 67-48-1  Not Listed

» Water 7732-18-6 Not Listed

1.8, - CERCLAISARA - Secilon 302 Extremely Mazardous Substances EPGRA RQs

+ Elhanaminium, 2-hydroxy-N,N,N-tiimethyl-, chloride 67-48-1 Mot Lisled

s Waler 7732-18-B Mot Ligled

1.5, « CERCLA/SARA - Seciion 302 Extremely Hazardous Subslances TPGs

= Ethanaminium, 2—hydmxy NN N-tnmethyl- chloride 67-48-1 Not Listed

» Water 7732-18-8 Not Listed

U.8. - CERCLAISARA - Section 313 « Emission Reporting

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

« Water | 7732-18-5 Not Listed

U.5. - CERCLA/SARA - Section 313 - PBT Ghemnical Listing

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

* Water 7732-18-& Not Listed

United States -~ California }
—Environment : :

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

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

« Waler - ' 7732-18-5 Not Listed

11,8, - California ~ Proposition 65 - Davelcpmentai Toxiclty

« Ethanaminiura, 2-hydroxy-N.N,N-lrimethyl-, chloride 67-48-1 Not Listed

+ Watar 7732-18-6 Not Listed

U.S. - California - Proposition 65 - MaxImum Allowahie Dose Levals (MADL) '

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

« Waler 7732-18-5 Not Listed

U.8, - California - Proposition 65 « No Significant Risk Levels (NSRL)

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

« Water 7732~-18-5 Mot Listed

LS. - California - Proposition 65 » Reproductlve Taxicity - Female

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

« Water 7732-18-5 Not Liated

U.8. « California ~ Proposition 65 - Reproductive Toxicity - Male

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

United States ~ Pennsylvania

Preparation Dale: 27iNovember/2013
. #2014 :
Ravlslon Date: 18/Augus Page 8 of )

Fornal: GHS Language: English (US)

WHMIS, OSHA HCS 2012
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U.8. - Pennsylvania - RTK (Right to Know) - Environmental Hazard List
= Ethanaminium, 2-hydrexy-N,N,N-{rimethyl-, chleride . 67-48-1 Not Listed
+ Water 7732-18-5 Not Listed
“U.8, ~ Pennsylvania - RTK (Right to Know) - Special Hazardous Substancea
= Ethanaminjum, 2-hydroxy-N,N,N-lrimethyl-, chlorlde 67-48-1 Mot Listed
» Water ’ 7732-18-5 Not Listed
United States - Rhode Island
~Labor _ i e e
U.S. - Rhode Island - Hazardous Substance List »
+ Ethanaminluim, 2-hydroxy-N,N,N-trimethyl-, chloride 67-48-1 Mot Listed
* Water 7732-18-8 Not Listed

=

v vz et s 2 4 . v (G

Section 16 - Other Information

T Revision Summary T

Déte

MEDS No,

Changes

18/Augustizo14

Last Revision Date
Preparation Date
Disclaimer/Statement of

Liability

Koy to abhreviations

NDA = Nuo data avallable

@ Section 1 changed. Changes mclude Company Name Ghange.

« 18/August/2014
» 27INovember/2013

« 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
conisiderad as a warranty or quality specification. ]t should be used in conjunction with
technical sheets but do hot 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 materfals or in another manufacturing process, unless

otherwise specifically indicated, It does not release the use

cenformity with all regulations linked fo Its activity,

r from ensuring he is in

Prepazation Dale: 27/MWovember/2013
Revision Date; 18/Augusti2014

Pago 9 of §

Fonmal: GHS Language: English (US)
WHiMIS, OSHAHCS 2012
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Feriplax 66

Chemplex

Bafety Data Sheet
e e SOLVAY GROUP

Product identifier

Product Name o Ferriplex 66
Synonyms » Acefic Acld Solution
Product Code ' o 00307
Chemical Category . » Organie acids
Relevant identified uses of the substance or mixture and uses advised against
Recommended use « Petrochemical indusiry :
Details of the supplier of the safety data sheet
Manufacturer .« Chemplex| Solvay USA [nc. | Novecare Division
' 506 CR 137

P.O. Box 1071 Snyder, TX 78550
United States
www.chemplex.net
sDsS@chemplex.net

Telephone (General) » 325.673.7298

Emergency telephone number
Manufacturer _ s 800.424.9300 - CHEMTREC

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

Classification of the su bstahce or mixture

OSHA HGS 2012 o Skin Corresion 1A
Serious Eye Damage 1 . d

Label elements
OSHA HCS 2012 _
DANGER

Hazard statements « Causes severe skin burns and sye damage.
: Causes serious eye damage

Precautionary statements

Formaf: GHS Language: English (US)

Prepaation Dale; 03March/2015
WHMIS, OSHAHCS 2012

Revision Dale; 03 /Marchv2016 Page ot 0
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e

Prevention « Keep container tightly closed,
Keep only in original container.
YWash thomurf]my after handling. -
Wear protective glovesiprotective clothing/eye protectionfface protection.

In case of Inadequate ventilation wear tespiratory profection.

Rasponse « 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. :

g: INHALED: Remove victim to fresh air and keep at rest’in a position comfortable for
reathing.

I IN E‘?ES: Rinse cautiously wilh water for several minutes. Remaove cantact lehses,

ifpresent and easy o do. Gontinue rinsing.

Immediately call a POISON CENTER or doctor/physician.

Storage/Disposal « Wash thoroughly after handlingg,
Wear protective gloves/protective clothing/eye protection/face protection.
Store in a well-venfilaled place. Keep coal. '
Store locked up. ’ §oo
Dispose of content and/or container in accardance with local, regional, nafianal, and/or

Infernational regulations. :

Other hazards - .
OSHA HCS 2012 » Acefic acld concentrated at elevated femperature may be corrosive to metals and
’ evolve flammable hydrogen gas. Mists of weak acid solution In water may be imitating
fo the respiratary system.
‘Canada
According to: WHMIS

Classification of the substance or mixture

WHMIS e Corrosive - E
Other Toxle Effects - D2B

Label alements

WHMIS

« Corrosive - E
Other Toxic Effects - D2B

Other hazards
WHMIS « No other WHMIS hazards than those reported above.
Other information _
' « One should be specifically trained hefore communicating or using the following )
National Fire Pratection Assaciation (NFPA) and or Hazardous Malerials |dentification
System (HMIS) categories since the deflnition and scales applied do not match US
OSHA GHS and HAZCOM 2012 definitlons and rules.
" NFPA i
Prepayalion Dals: 03/March/2015 o . .Fnrmz:l: GHS Language; English (U‘-.S}

Revision Date! 03/Marchi201a WHMIS, OSHAHCS 2012

Page 2 of 10
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it

o+ Heallh Hazard: 3 - Warning: Corrosive or toxic. Avold skin contact or inhalation.

Flammabllity: 1 - Combustible if heated
Reactivity 0 - Stable: Not reactive under normal conditions

HMIS ¢ HMIS Health - 2: Moderate Hazard
HMIS Flammability - 1: Slight Hazard
HMIS Physlcal Hazard - 0 Minimal Hazard

Substances .
o Not applicable. This material is a mix{ure.
iixtures
The specific chemical idenfity andlorrexact percentage {concenfrafion) of composifion has beenrwithheld_as atrade secret.
Ghomical Name {ideniifisrs ' _ % Hazardous
Acetic acid CAS:p4-10-7 40% TO 50% _ Yes
Gilie acld CAS:T7-92-9 . ' 2% TO30% - " Yes

« This product is considered hazardous according to the OSHA Hazard Communication
Standard 29 CER 1910,1200. Under Canadian regulations (Workplace Hazardous
M%terlalg Information System (WHMIS) - Hazardous Products Act (HPA), this material
is hazardous, ‘

Description of first aid measures

Inhalation o Get medical altention immediately If Symptoms oceur, IF INHALED: Remove. victim to
fresh air and keep at rest in a position comfortahle for breathing. :

Skin - « Gel medical aitention immediately if symptoms occur. Rinse skin immediately with
plenty of water for 15-20 minutes. Take off contaminated clothing and wash before
reuse. o

Eyve : « 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 wom.

« Vomiting may occur spontaneously. To prevent aspiration of swallowed Froduct, lay
vielim on side. Do NOT induce vemiting, Get medical attention immediately. Give

nothing 1o drink.

Most important syinptoms and effects, both acute and delayed
: » Pain, iritation, redness or blistering of skin. May cause severgimitation and eye

Ingestion

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

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

Preparaiion Dale: 03/Marchi2015 : Format: GHS Language; Snglish {US}
Revision Date: §3Marchi2016 Pago 86140 . WHMIS, OSHA HCS 2012
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Extinguishing media
Suitable Extinguishing Media « LARGE FIRES: Dry chemical, CO2, alcohol-resistant foam or water spray.
SMALL FIRES: Dry chemical, GO2, water spray or alcohaol-resistant foam.

- H‘nsdtilitable Exfinguishing o DO NOT use high volume water jet,
edia '

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

Hazards When heated to decemposition It emits acrid smake and Irritating jumes.
Hazardous Combustion « Carbon monoxide (CO), and Carbon dioxide (CO2)
Products Hazardeus combustion products may include a coraplex mixiure of airbome solid and

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

Advice for firefighters
o Firefighters should wear NIOSHIMSHA approved self-contained breathing apparatus
and full protective clothing. :
Standard pracedures for chemical fires.
- Collect contaminated fire extinguishing materlals separately. This must be not be
: discharged info drains. _ '
Fire residues and contaminated fire exiinguishing water must be disposed of in
~ agcordance with lecal regulations. . ‘
Cool closed contalners exposed to fire with water spray.
Refer io Section 8 - Exposure Controls/Personal Protection.

vt mne pi P S 1

Seetion 6.~ Accidental Releas

Personal precautiohs, protective equipment and emergency procedures

Personal Precautions » Contact may cause bums ta skin and eyes. Wear suitable protective clothing.
Ventilate the area. Refer to Sectlon 8 - Exposure Confrols/Personal Protection.
Emergency Procadures » Keep unauthorized personnel away. Avoid all contact, Strict hygiene. Ventilate closed

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

Enviranmental precautions _ _

« Spills may be reportable to the National Response Center (800-424-8802) and to state
and or luocal agencies. Da nof flush to sewer or allow to enter waterways. Take all
necessary measures to avoid accldental discharge of products Into drains and
waterways due to the rupture of containers or fransfer systems.

Methods and material for contalnment and cleaning up

Containment/iClean-up « Dike to collect largs liquid spills.
Measures Contain and recover liguld when possible.
Neutralize the residue with dilute solution of sodium carbonate.
. Absorb or cover with dry earth, sand or ather 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. ;

Refererice to other sections
: « Refer to Section 8 - Exposure Confrals/Persenal Protection,

R i s
.

Precautlons for safe handling
Handling e 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)

Freparation Dete: 83/Match/2015 Ecrmal: GHS Languags: Fnglish (US)
WHMIS, O§HA HCS 2012

i . 2016
Revision Dale; 03/March/20 . Page 40 10
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' Conditions for safe storage, including any incompatibilities

Storage + Store locked up, Keep only in the original container/package in a cool well-ventilated
place. Store away frorm alkali{pases)and oxidizing agents. Avoid excessiva heat.

Incompatible Materials or o Reactive with strong bases and oxidizing agents. May be corrosive to metals.
[gnition Sources

Control parameters .
Exposure Limits/Guidelines  » Use only with adequate ventilation, Avoid all contact, Strict hyglene.

T T L Exppsure Limits/Gilldelines " T
_ ____|Result] - ACGIH NIOSH 7 OSHA
i’éﬁ‘}gﬁ,‘;‘d Twhs [1oppmTA 10 ppm TWA; 25 maim3 TWA 10 ppm TWA; 26 rg/n3 TWA
Exposure controls , :
. Engneating » Good general ventllation should be used, Ventilation rates should be matched 1o
Migasures/Controls conditions. If applicable, use process enclosures, local exhaust ventllation, or other

engineering controls 1o maintain airborne levels below recommended exposure limits.
If exposure limits have not heen established, maintain alrborne levels to an accepiable

level.
Personal Protective Equipment ‘ : :
Respiratory o When respirators are required, use NIOSH/MSHA approved equipment based on
: - aclual or potential airborne concentrations and in accordance with the appropriate
regulatary standards and/or industrial recommendations. ‘
EyelFace » Wear lightly fitiing safety goggles to protect from serious eye damage.
Skin/Body ' « Wear profeciive gloves/protective clothingfeye protection/face protection. _
Goneral Industrial Hyglene  » Avold all contact, Striet hygiene, Handle in accardance with good industrial hiyglene
Cansiderations and safety practice. Avoid contact with skin, eyes or clathing, Wash theroughly with

soap and water afler handling and before eating, drinking, or using tobacco. Keep
away from food, drink and anlmal feeding atuffs. '

Environmental Exposura « Controls should be engineered to prevent release to the environment, including
Controls - procedures to prevent spills, atmospheric release and release to waterways.
Additlonal Protection « The protective equipment must be selected in accardance with local standards and in

Nieasures cooperation with the supplier of the protective equipment. Selection of the appropriate
persenal protective equipment should be based upan 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
aceur during use. Emergency equipment should be immediately accessible, with
nstructions for use. Faciities using or storing this material should be equipped with
an eyewash and safely shower In close proximity to areas.of storage and use.

(I P TIWR]

Information on Physical and Chemical Properties

Material Descripflon ‘ B j o - -
Phyelcal Fanm Liquid color _ Clear Colorless .

Oxdor {Pungent, Vinegar-fike. Odor Threshold _ gﬁ;gg&d

[Goneral Properties - ‘ o o

Bolling Point |None | Melting Point _ {Nane

Formtal GHS Language: Engllsh {US)

Proparalion Date: 03/Mariv2018
WiHMIS, OSHA HCS 2012
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Deconpesiion Temparaias s lnet © p2ted
Spnafic Graviy/Retafus Densky §=1.18 @ 25 G D) Vighect [hamaiy 9.67 Melyst
l \ater Salchility —— ' Wisoosity Iﬂmﬁe
[Volafility - L _ T
Vapy Pressue Rosee Wapns Densily 145 Ag=1
Evapuration Rale Mo stala avaiahle
Flammability o )
‘ > 200 T 53,5395 4}
Flach Paint osed cp UEL fdone
L L8R C{EEEL T
LEL Mosee Autcignition oo aei
Flammabfily {solid, 0as) Moje
{Environmental s s g & . A .
{[Ortanotvater Partition cosfiitient | None | Binacournulation Factar [tione -

Reactivity ~

Chemical stability

Section 10: Stabllity and Reastivity

e Strong Bases, Strong oxldizing agents, Strong reduicing agents.

« This material Is considered stable urider normal ambient and anticipated storage and
handling conditions of temperafure and pressure. '

Possibility of hazardous reactions -

Conditi’ons to avoid

hS

« Hazardous polymerization will not occur. ~

a Excess heal.

Incompatible materials

« Sirang alkalines and oxldizing materials. Acelic acid concentrated at glavated
temperatura may be corrosive fo metals and evolve flammable hydrogen gas.

Hazardous decomposition producis

« Carbon monoxlde (CO), and Carbon dioxide (CO2) Hazardous combustion products
may include a complex mixture of alrbomie solid and liguld particulates and gases
{acrid smoke and irritating fumes)

4 s —

Saction 11 -Toxicologieal Infommation -+~ i oot

information on toxicqlogical effects

GHS Propertles Classification
OSHA HCS 2012 . Acule Toxicity - Dermal - Classification crilerfa not met; Acute
Acufe toxjcity Toxicity - Inhalation - Classiflcation criterfa nat mat; Acute Toxlcity - Oral -

Classification critertta not met

Aspiration Hazard

OSHA HCS 2012 Classiflcation criteria not met

Carcinogenicity

OSHA HGS 2042 » Classification criterla not met

Germ Cell Mutagenicily

OSHA HCS 2012 » Glassificalion criterla not met

Preparation Date: 03Mach/2015
Revislon Date: 03fviarchi2015

Formal: GHS Languege: English (US)

Page of 10 WHMIS, QSHA HCS 2012
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5kin corrosiondltrifation QEHA HES 2012« S%in Conesion 14

Skin sensitization . OSHA HOS 2012 ~ Classificaron evisia ol e
STOT-RE h ©SHA HES 2012 » Classifinalion aifteda yid mel
STOT.SE _ ' DSHA HES 2612 » Classication ciee nolme

OSHA HDB 2012 Clasyicalion cileda nolmat
O8HA HCS 2612 » Classificalion oiilesia nof mi
OB1L HCS 7312 « Seripus By Demage 1

Toxlcity for Raproduction
Resplratory sengitization

Serlous eye damageflriitation
Medical Conditlons : < None known.
Aggravated by Exposure
Potential Health Effecis
Inhalation

Acute (Immediate)

Clagsificatlon criteria not met, Mists of weal acld solution in waler may be irritating to
the respiratory system.

Chronic (Delayed) « No data available

Skin ' '
Ac;_ute (Immediate) = Causes severe skin burns and eye damage.
Chronic (Delayed) e No data available

Eye ‘
Acute {Immediate) « Causes serlous eye damage.

~ Chronic (Delayed) « No data available

Ingestion '
Acute Immediate) » May cause burns of the gastrointestinal tract if swallowed.
Chronic (Delayed) » No data avallable

N —n

Toxiclty -

« No data available
Persistence and degradability .

» No data available

Bioaccumulative potential
= No data available

Mobhility in Soil ‘
» Mo data available

Other adverse effects _
« According fo test data on the components and the classification criteria for mixtures,
this product has no known adverse effects on aguatic organisms.

Satction:d3 - Dispos

Waste treatment methods »
Product waste o Dispose of content and/or contalner in accordance with local, regional, national, andfor
international regulations, Please be advised that state and local requirements for

' Preparallon Date; 03IMarch/2015 . Formal: GHS Language: English (US)
Revision Daia: 03Marchiz015 . Paga 70510 WHMIS, OSHA HCS 2012
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waste disposal may be more restrictive or otherwise different from federal laws and
- ragulations. :
Packaging wasfe o Dispose of content and/or contalner In accordance with local, regional, national, and/for
international regulations. Empty remaining contents. Dispose of as unused product.
Do not re-use emply containers, Empty containers pose a fire risk, evaporate the
residue under a fume hood, Rinse with an appropriate solvent.

UN UN proper shipping Transport hazard class Packing Environmental
~§ numpber fiame (es) aroip hazards
R B B e i ,_._.._....,;3.._..,_-._-,.,,_5._._-____...__“El......_-.j..._ A
o j e e ek s SR e e
ifﬁ‘?ﬁﬁﬁaf urm%%mmﬁéﬁmm_sfq i e h_u___ "ﬁ_ﬁ:‘; S
[iavancan] unpren | ACEWIC AGID SOLUTION 8 ' .u MDA

Speclal precautions for user o No data available

Transport In bulk according « No data avallable

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, Il

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 fpac:kage, which triggers
the RQ requirements under 49 CFR for each ingredient is as fallows:

Reportable quantities: RQ subslance: Aceflc acid RQ [imit for substance: 5,000 [bs.

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, Il

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

IMOIIMBG » Dangerous Good Description: UN 2790 ACETIC ACID SOLUTION, 8, Il

IATAIICAO ., Dangerous Good Deserlption; UN 2790 ACETIC ACID SOLUTION, 8, I

Note: The above regulatory prescriptions are those valid en the dafe of the publicalion of this sheet. Given tha possible evolution of
transportation regulations for Hazardous materials, it would he advisable fo check their valldily with your sales vffice.

Ly

gv L e

Safety, health and environmental regulationsi/legistation specific for the substance or mixture
SARA Hazard Classificatlons « Acute

Unlted States

Environment
U.8. - CERCLA/SARA - Hazardous Subsfances and their Reportabls Quantities

Preparation Dale: 03/March/2016 .
3 D 2
Revislon Dale: 03/March/2015 » Pago 8 of 10
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= 1] o BF
~ Avefic sl AT %&D U ¥imaal RO Ea_'t-fﬂ fq Einal
il zeid 77928 $int Listed
15, - CERCLABARA - Seelinn 352 Butvemaly Hazardous Subsiances EPCRA AQS
= Aosfic acd ' ' 84187 Pdod LhsTent
= GHAG a6l - 77629 Dol Listed
1.8, - CERCLAISARA - Bastion 302 Exlremely Hazardous Substances TPOS
= Avelic acid : 64-18-7 Mot Lsied
= Citfin acid TP-EE-0 piot Listed
U.S, - CERCLAISARA - Sesbion 593 - Embssion Reporiing
= Acefic aeid 82107 Nofiisted !
- Citric acit FEG20 oj Lister :
United States - California
“Environment e e S
U.S. - Califomla-~ Propesltion 85 - Casclnagens List
.+ Acefic acid B64-19-7 Not Listed .
=« Cilie acid 77-972-9 Mot Listed
U.S, - Galifornia - Propostiion 65 - Developmenial Toxisity
« Acetit acid B4-10-7 Nof Listed
+ Gifric acid 77-92.9 Mol Listed
R T T T S N T v
Section 16 - OthorInformation™" . ™ .

Last Revision Date
Preparation Date
Dther Information

Disclaimer/Statement of
Liability

Koy {o abhreviations

o 03/March/2015
o 03/Marchi2015
» All components of this product are listed on the following:

US TSCA Inveniory
Canada Domestic Substance List (DB0)

Australia Inventory of Chemical Substances (MGS)

China [Aventory of Existing chemical SUPSTances in GANa (ECSC)

Japan Tnventory of Exisiing and New Chermicals (ENCS)

Korea Exisling Chemical nventory (KECI

« The information provided In his 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 {o help the user handle, use, process, store, fransport,
dispose, and release the product in satisfactory safefy condifions and s not to be
considered as a warranty or quailty specification. It should be used in conjunction with
technical sheets but does not replace them. Thus, the Information only relates fo the
designated specliic product and may not be applicable if such product is used in
combination with other materials or in another manufacturing process, unless
otherwise specHically Indlcated, It does not release the user from ensuring he s In
conformity with all regulations linked to its acllvity. :

Preparalion Date: 03/Marchv2015
Reavinlon Date! 0AfMarchi2015 .

Fommat: GHS Langeade: English (US)
Paga 9010 WHMIS, OSHAHCS 2012
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ACGIH= American Conference of Governmental Industrial Hyglene NTP =Nafienal Toxicology Pragram

IARG = International Agency for Researsh on Cancer O8HA = Q¢cupatlanal Safety and Health Administratior

MSHA = Mine Safety and Health Administration STEL =Short Term Exposure Limifs are based on 15-minute expasures
NIOSH = National Instiiute of Oscupational Safety and Heaith TWA = Time-Welghted Averages are hased on 8hiday, 40h/week exposures

Praparation Date: 03/March/2015

Formal: GHS Language: Engllsh (US)
Reviston Dale: 03/Mach/2015
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Woolsey Operating Company, LLC — Woodrow #1H-410-308-193 — Site Safety & Health Plan

Attachment B
Heat and Cold Stress Guidelines

Attachment B Heat Stress Guidelines

1.1 Introdriction

A majority of project activities are performed in outdoor locations and, as such, employees occasionally perform
these activities in temperature extremes. In light of this, it’s important that all employees understand the signs and
symptoms of potential injuries associated with working in temperature extremes.

1.2 Heat Stress

Heat stress occurs when the body’s physiological processes fail to maintain a normal body temperature because of
excessive heat. The body reacts to heat'stress in a number of different ways. The reactions range firom mild, such as
fatigue, irritability, anxiety, and decreased concentration, to severe, such as death. Heat related disorders are
generally classified into four basic categories: heat rash, heat cramps, heat exhaustion, and heat stroke. Symptoms
and freatment are described below: '

Heat Rash

= Description: Heat rash is caused by continuous exposure to heat and humid air and is generally aggravated
by coarse clothing. This condition decreases the ability to tolerate heat. Heat rash is the mildest of heat
related disorders.

= Symptoms: Mild red rash which is generally more prominenf in areas of the body in contact with PPE.

= Treatment: Decrease the amount of tinie in PPE and use powder to help absorb moisture.

Heat Cramps

Page | 33



Woolsey Operating Company, LLC — Woodrow #1H-410-308-193 — Site Safety & Health Plan

Description: Heat cramps are caused by perspiration that is not off-set with adequate fluid intake. This
condition is the first sign of a situation that can lead to heat stroke.

Symptoms: Acute, painful spasms occurring in the voluntary muscles (e.g., abdomen and extremities).

Treatment: Remove victim to a cool area and loosen clothing. Have victim drink 1 to 2 cups of water
immediately and every 20 minutes thereafter until the symptoms subside. Total water consumption should
be 1-2 gallons per day. Consult with a physician.

Heat Exhaustion

Description: Heat exhaustion is a state of very definite weakness or exhaustion caused by the loss of fluids
from the body. This condition is more severe than heat cramps.

Symptoms: Pale, clammy, moist skin with profuse perspiration and extreme weakness. Body tempel ature is
generally normal and the pulse is weak and rapid. Breathing is shallow. The victim may show signs of
dizziness and may vomit.

Treatment: Remove the victim to a cool, air conditioned atmosphere. Loosen clothing and require that the
victim lay in a flat position with the feet slightly elevated. Have the victim drink 1 to 2 cups of water or
other rehydrating fluid(s) (e.g., Gatorade) by taking frequent, small 31ps if not nauseated. Rehydrating fluids
should be diluted in half before administering to workers experiencing heat exhaustion. Seek medical
attention, particularly in severe situations.

Heat Stroke

Description: Heat stroke is an acute and dangerous situation. The victim’s temperature control system shuts
down completely, resulting in a rise in body core temperature to levels that can cause brain damage and can
be fatal if not treated promptly and effectively.

Symptoms: Red, hot, dry skin, with no perspiring. Rapid 1esp11at10n high pulse rate, and extremely high
body temperature are other symptoms.

Treatment: Cool the victim quickly. If the body temperature is not brought down fast, permanent brain
damage or death can result. The victim should be soaked in cool water. Get medical attention as soon as
possible.

1.2.1 Preventive Measures

There are a number of steps that can be taken to minimize and/or eliminate the potential for heat stress disorders
when working in hot atmospheres. Some of these are as follows:

Acclimate employees to working conditions by slowly increasing workloads over extended periods of time.
Do not begin site work activities with the most demanding physical expenditures.

‘Where possﬂ:ale conduct strenuous activities durmg cooler portions of the day, such as early morning or
early evening.

Provide and encourage all employees to drink lots of tempered water during the course of the work shift and
discourage the use of alcohol during nonworking hours. It’s essential that fluids lost due to perspiration get
replenished.

During hot periods, use administrative controls to limit exposure.

Provide cooling devises when appropriate. Mobile showers and/or hose down facilities, powered air
purifying respirators, and ice vests have all proven effective in reducing heat stress potential.

1.2.2 Heat Stress Monitoring

For strenuous HVHHF activities that are part of on-going site work activities in hot weather, the following
procedures are used to monitor the body’s physiological response to heat. These procedures are implemented when
employees are required to wear impervious clothing in atmospheres exceeding 70 degrees Fahrenheit (°F).

Monitor Heart Rate: Heart rate should be measured by the radial pulse for 30 seconds as early as possible in
the resting period. The measurement at the beginning of the rest period should not exceed 110 beats/minute.
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If the heart rate is in excess, the next work period should be shortened by 33 percent, with the length of the
rest period remaining the same. If the heart rate is still in excess at the beginning of the next rest period, the
following work cycle should be shortened by 33 percent. This procedure continues until the rate is
maintained below 110 beats/minute.

» Monitor Body Temperature: Body temperature is measured with an ear probe temperature sensor with a
disposable probe cover as early as possible in the resting period. Temperatures should not exceed 99.60F. If
it does, the next work period should be shortened by 33 percent. If the oral temperature at the end of the next
work period still exceeds 99.60F, the following work cycle is shortened by another 33 percent. This
procedure continues until the body temperature is maintained below 99.60F.

The Wet-Bulb Globe Temperature (WBGT) Index is a method of monitoring environmental factors that most nearly
correlate to an individual’s physiological response to heat. This method uses a black globe thermometer, a natural
wet-bulb thermometer, and a dry-bulb thermometer. From measurements with these instruments, the WBGT can be
calculated. The WBGT is then compared with worl load categories with the result being the establishment of
recommended work - rest regimens. Examples of permissible heat exposure TLV are described in the following
table.

Examples of Permissible Heat Exposure TLV
(Values are given in °C and (°F) WBGT)

Work Load
~ [Work - Rest Regimen Light . _.__._..._ |[Mederate . _. _ [Heavy
Continuous Work 30.0 (86) 26.7 (80) 25.0 (77)
75% worl - 25% rest, each hour  [30.6 (87) 28.0 (82) 25.9 (78)
50% work -50% rest, each hour 31.4 (89) 29.4 (85) 27.9 (82)
25% work -75% rest, each hour 32.2 (90) 31.1(88) 30.0 (86)

Notes: As workload increases, the heat stress impact on a worker is exacerbated. For workers performing a
moderate level of work, the permissible heat exposure TLV should be reduced by approximately 25 percent.

1.3 Cold Sitress

Persons working outdoors in low temperatures, especially below freezing, or in wet or snowy weather are potentially
subject to cold stress disorders. Factors that contribute to cold stress exposure include temperatire, humidity, wind,
sunlight, rain, snow, fog, exposure duration, clothing, and worl activity. Individual susceptibility to cold stress
disorders can vary widely. Individual physical factors that can affect a person’s response to cold work environments
include a person’s general fitness and age. The following guidelines should be considered when working in ambient
air temperatures below 40°F, especially when other contributing weather conditions such as snow, rain, or wind are
present. The descriptions, symptoms, and treatment for cold related disorders are described as follows.

Hypothermia

Hypothermia results firom a cooling of the body’s core temperature and if left unattended can become a serious
condition. Hypothermia can result in the loss of physical skills and -impair judgment thereby contributing to the
potential for other accidents. Severe hypothermia can result in death. Hypothermia can occur at temperatures above
freezing as well as below.

" Symptoms include shivering, teeth chattering, fumbling hands, shurred speech, and loss of coordination.
Eventually, the pulse and respiratory rate may slow. The victim may appear blue or lose color in the face.

= Treatment for hypothermia is to catch symptoms early and move the individual to a warm environment
indoors or in a vehicle. If a warm location is not immediately available, the victim should be sheltered from
the wind and provided extra clothing such as coats or blankets and observed to determine if their condition
is improving. If the victim continues to deteriorate and becomes colder, they should be transported to a
medical facility for assistance.

Frostbite
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Frostbite is a condition in which the fluids around cells of body tissue freeze. The condition can lead fo 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, extreine wind chill (e.g., less than 0°F),
torrential cold rains, or wind is expected.

= For long-term projects in cold en\;h'onments, consider sefting temporary structures with portable heaters.
= Take warming breaks as needed.

* Avoid beverages with caffeine, alcohol, or medications that restrict blood flofv.

* Drink warm non-caffeine beverages such as hot chocolate or soups on breaks.

i
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Attachment C
Field Health and Safety Meeting Record
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Field Safety and Health Meeting Record

Trainer: Date: Time:

Site:

Review:

Health & Safety Plan -  Buddy Teams - Hospital Route/Nearest Phone Location
Weather Conecerns - Potential Problems -  Problems Previously Occurred

Protective Clothing/Equipment:

Special Equipment:

Chemical Hazards:

Physical Hazards:

Emergency Actions:

Other Issues:

Check:

Hé&S Monitoring Equipment/Calibration - Fire Extinguisher/Communications
Tirst Aid Kit/Eye Wash Station - H&S Plan

Name (Print): Signature:
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- Attachment D
Signature Form
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Attachment E
Fugitive Dust Control Plan
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COMPANMIES

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 impaéts 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 acfivities 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 ié 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 solrce, but is emitted from several sources and
escapes beyond the property bounda'ry, right-of—wéy, 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 fo help prevent, reduce, confrol, 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 conditiors are
impor‘[aht to the success of implementing this plan and remaining in compliance with the Hydraulic
Fracturing Regulatory Act (225 ILCS 732/ 1-75). ltis recognized that fugitive dust can be a nuisance that
interferes with the enjoyment of life and property, and can be a safely ‘hazard and harmful to human

health or the environment. Procedures to address these issues are provided below.
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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 withessed
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 fraining 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
_réébond as appropriate based on their training. They will implement a defensive strategy by ceasing the
activities generating the fugitive dust and imm ediate}y notify their supervisor who will respond based on
his or her capabilities and who will nofify 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. Dustissues located outside of the project limits butidentified 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 conftrol is required any time dustis
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 mqbiiizatioh, 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..? 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 Whéel 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 fo prevent and minimize the transport of soils or dirt off-site.

» Spills oftransported 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 suppreés dust by applyin.g 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 fo 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’l during transit. If materials are at any time stockpiled, they may be dampened by water sprays

as needed or covered by secured tarpaulins fo 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 distufbed 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 starfing 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, uliraviolet 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.A

WOC Environmental Compliance Team Duties and Responsibilities

Team Member

Environmental Compliance Team Duties and Responsibilities

WOC Environmental
Manager/ IL District
Landman

Ryan Kelley
Phone: (618) 751-9206

Coordinates with WECI, Project Director, and Construction/Demolition
Manager

s Has stop-worlc authority

e Oversees job-specific environmental compliance program

« Provides environmental compliance training and work plan reviews
« Develops permit matrix with WECI

« Ensures permit compliance and fulfillment of project environmental
commitments.

e Specialized Training:

WOC Environmental
Manager/ Production
Forman lllinois Basin

Mike Lyke
Phone: (618) 554-7221

Coordinates with WECI, Project Director, and Construction/Demolition
Manager '

e Has stop-worlk authority

e Oversees job-specific environmental compliance program

« Provides environmental compliance training and work plan reviews
« Develops permit matrix with WECI

e Ensures permit compliance and fulfillment of project environmental
commitments.

e Specialized Training:

ATTACHMENT E.1
FUGITVE DUST CONTROL PLAN MATRIX

Potential Source Applicable Dust Sche_du!c.aiRat.e of Bk Plin
Control Methods Application .
Temporary construction Haul . Water haul roads . As needed ) . Chemical dust
Road (work site only) «  Control haul routes o Follow the Work suppressants or
. Control haul road Plan surfacing haul
speeds roads
® Schedule
construction trucks
Tracking “e«  Tire wash (drive- ¢«  Wash prior to «  Wash road with
through, if needed) leaving site water in
compliance with
TESCP (i.e. only
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Stabilized Place per plan and after sediment if
construction adjust and maintain removed)
entrances as necessary
Sweep roads Sweep daily or as
needed -
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-welting

before excavating
Avoid activity
during high winds
Minimize time
frames between
operations
Minimize areas of
clearing and
grubbing to
manageable sizes

As weather dictates

Rain/Wind

Keep cleared areas
covered for major
rain/wind events

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 o be paved

that contain
erodible soils

During dry weather,
spray exposed soil
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

Date/Time Location Source

Control Method i Comments
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*May be copied as needed
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Woolsey Operating Company Respiratory Protection Program
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1. General

It is necessary to protect employees who may be exposed to harmful mists, smoke,
vapors, etc. or to an oxygen enriched or deficient atmosphere. Whenever possible, '
engineering controls should be utilized to provide this protection. When engineering
controls are not possible, respiratory protection must be provided and used.

2. Purpose

Any person required to wear a respirator on the job needs instruction and training
prior to using the equipment. In part, the training should include the nature, extent,
and effects of the respiratory hazards to which a person may be exposed as well as
signs and symptoms of exposure. Before a person is required to wear a respirator on
the job, a determination should be made that he/she is physically fit and able to wear
a respirator. The respiratory protective program should be evaluated annually to
determine its effectiveness.

3. Definitions

Air Purifying Respirator — means a respirator with an air-purifying filter, cartridge, or
canister that removes specific air contaminates by passing ambient air through the
air-purifying element.

Assigned Protection Factor — means the workplace level of respiratory protection
that a respirator or class of respirators is expected to provide to employees when the
employer implements a continuing, effective respiratory protection program as
specified by OSHA 29 CFR 1910.134

Atmosphere Supplying Respirator — means a respirator that supplies the respirator
user with breathing air from a source independent of the ambient atmosphere, and
includes supplied-air respirators (SARs) and self-contained breathing apparatus
(SCBA) units.

Canister or Cartridge — means a container with a filter, sorbent, or catalyst, or
combination of these items, which removes specific contaminates from the air passed
through the container.

Demand Respirator — means an atmosphere-supplying respirator that admits
breathing air to the facepiece only when a negative pressure is created inside the
facepiece by inhalation.

Emergency Situation — means any occurrence such as, but not limited to,
equipment failure, rupture of containers, or failure of control equipment that may or
does result in an uncontrolled significant release of an airborne contaminant.

Employee Exposure — means exposure to a concentration of an airborne
contaminant that would occur if the employee were not using respiratory protection.

End-of-service-life indicator (ESLI) — means a system that warns the respirator
user of the approach of the end of adequate respiratory protection, for example, that
the sorbent is approaching saturation or is no longer effective.

Escape-only Respirator — means a respirator intended to be used only for
emergency exit. ' '
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Filter or Air Purifying Element — means a component Used in respirators to remove
solid or liquid aerosols from the inspired air.

Filfering Facepiece (Dust Mask) — means a negative pressure particulate respirator
with a filter as an integral part of the facepiece or with the entire facepiece composed
of the filtering medium.

Fit Factor — means a quantitative estimate of the fit of a particular respirator to a
specific individual, and typically estimates the ratio of the concentration of a
substance in ambient air o its concentration inside the respirator when worn.

Fit Test— means the use of protocol to qualitatively or quantitatively evaluate the fit
of a respirator on an individual

Helmet— means a rigid respiratory inlet covering that also provides head protection
against impact and penetration.

High Efficiency Particulate Air (HEPA) Filter — means a filter that is at least 99.97%
efficient in removing monodisperse particles of 0.3 micrometers in diameter.

Hood — means a respiratory inlet covering that completely covers the head and neck
and may also cover portions of the shoulder and torso.

Immediately Dangerous to Life and Health (IDLH) -~ means an atmosphere that
poses an immediate threat to life, would cause irreversible adverse health effects, or
would impair an individual’s ability to escape from a dangerous atmosphere.

Loose-fitting facepiece — means a respiratory inlet covering that is designed to form
a partial seal with the face.

Negative Pressure Respirator — means a respirator in which the pressure inside the
facepiece is negative during inhalation with respect to the ambient air pressure
outside the respirator.

Oxygen Deficient Atmosphere — means an atmosphere with an oxygen content
below 19.5% by volume.

Oxygen Enriched Atmosphere — means an atmosphere with an oxygen content
above 23.5% by volume.

Positive Pressure Respirator — means a respirator in which the pressure inside the
respiratory inlet covering exceeds the ambient air pressure outside the respirator.

Qualitative Fit Test—means a pass/fail fit test to assess the adequacy of respirator
fit that relies on the individual’s response to the test agent.

Quantitative Fit Test — means an assessment of the adequacy of respirator fit by
numerically measuring the amount of leakage into the respirator

Self-Confained Breathing Apparatus (SCBA) — means an atmosphere-supplying
respirator for which the breathing air source is designed to be carried by the user.

Supplied Air Respirator — means an atmosphere-supplying respirator for which the
source of breathing air is not designed to be carried by the user.

User Seal Check — means an action conducted by the respirator user to determine if
the respirator is properly seated to the face.

4. Responsibilities
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Management will:

a. Assist in determining if respiratory protection is needed

b. Assist in the selection of appropriate respiratory protection
c. Provide fit testing and respirator training

d. Monitor program compliance

The department supervisors will:

a. Determine if respiratory protection is needed

b. Identify employees requiring respiratory protectibn

c. Provide proper respirators

d. Maintain fit test and training records
The employee will:

a. Use the respirator in accordance with guidelines described in this policy
b. Inform his/her supervisor if a respirator is lost or damaged

c. Report to his/her supervisor any illness or change in physical condition that may
interfere with the safe use of a respirator

. Respirator Selection

Respiratory protection is only as good as the respirator in use. Therefore, it is very
important o select the right respirator for the right job. The selection of a respirator
will be made in accordance with the most current ANS| Z88.2 standard. Only
respirators which are approved by NIOSH/MSHA or the U.S. Department of Interior,
Bureau of Mines should be used.

a. Selection Considerations

The selection of a respirator is dependent on many factors.
i. The characteristics of the hazardous operation:
1. Work area characteristics
2. Materials used
3. Worker activities
ii. The nature of the respiratory hazard:
1. Type of hazard: a contaminant or an oxygen deficient atmosphere
2. Physical and chemical properties of the contaminant
3. Physiological effects on the body |

4. Actual concentration of the contaminant (as determined by sampling or actual
knowledge of the concentration) established Permissible Exposure Limits (PELS) or
Threshold Limit Values (TLVs)

5. Immediately Dangerous fo Life and Health (IDLH) concentration

6. Warning properties of the contaminant
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iii. The location of the hazardous area in relation to the nearest area having respirable
air; this needs to be considered when planning for:

1. Emergency escape
2. Entry of workers
3. Rescue operations
iv. The period of time for which respiratory protection must be provided:
1. Routine use
2. Emergency use
v. The activities of workers in the hazardous area:
1. Light, medium, or heavy work rate
2. Intermittent or continuous work

vi. The physical character'istics, functional capabilities, and limitations of the various
respirators: (certain conditions require a specific respirator)

1. An oxygen deficient atmosphere requires use of a respirator which provides an
independent, respirable atmosphere, a Self-Contained Breathing Apparatus (SCBA)
or airline; for breathing purposes, air must contain at least 19.5% oxygen; less than
19.5% oxygen is considered to be oxygen deficient.

2. An IDLH atmosphere requires use of a SCBA or an airline respirator with
continuous flow and escape provisions.

vii. Respirator protection factor
1. A measure of the degree of protection which is provided by a respirator

2. Based on the concentration of the contaminant outside the mask divided by the
concentration found inside the mask '

3. Helps determinémaximum concentration of the contaminant in which a particular
respirator can be used ’

4. Takes into account the capabilities and limitations of the type of respirator

For example: the protection factor for a half-face piece air purifying respirator is 50; with
* proper cartridges, etc., this type of respirator is suitable in an atmosphere that contains a
contaminant at a concentration that is 50 times higher than the TLV or PEL '

b. Respirator Descriptions

There are many types of respirators. Respirators can be classified according to whether
- they use an air source or the ambient air; whether they operate under a negative or
positive pressure; and the configuration of the mask. See Figure 1 for respirator
illustrations. '

i. Supply Air Respirators:

Self-contained breathing apparatus (SCBA)
1. Use supply air from a cylinder carried by the user airline

2. Use supply air from a source which is located away from the user
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3. Require a compressor or'cyiinder(s) and an airline hose and must be used in an
oxygen deficient atmosphere, ~

ii. Air Purifying Respirators:

1. Use ambient air; cannot be used in an oxygen deficient atmosphere.

2. Purify the ambient air by use of a chemical cartridge or canister, or g particulate
filter. .

3. Powered air-purifying respirators (PAPRs) operate in a positive-pressure
continuous-flow mode utilizing filtered ambient air

iii. Disposable or single use respirators:

1. Cloth or paper construction

2. Primarily used as a particulate filter for nuisance dusts
Iv. Air Flow:

Positive pressure respirators maintain positive pressure in the face piece during both
inhalation and exhalation. Negative pressure respirators draw air into the face piece by
the negative pressure created by inhalation (these are demand type respirators)

1. Pressure-demand respirators maintain the mask’s positive pressure except during
high breathing rates.

2. Continuous-flow respirators send a continuous flow of air into the mask at all times.
MASKS

Full facepiece mask covers the face from the hairline to below the chin; this type of mask
does provide eye protection

Half mask covers the face from above the nose to below the chin; this type of mask does
not provide eye protection.

Quarter mask covers the face from above the nose to above the chin; this type of mask
does not provide eye protection
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Half Mask, Half Mask,

: Dual Cartridge  Half Mask
Particulat ?

artioulate Disposable Dual Cartridge
Reusable

Full-Face |
Dual Cartridge
Reusable

4 N
@
Canister Type Powered air Purifying -
Gas Mask Respirator (PAPR)

Continuous Flow Supplied Air Respirator

Figure 1: Types of Respiratory Protection

c. Different Protection for Different Hazards

i. Filter respirators

1. Provide pfotection against particulate matter such as dust, fumes, mists, smoke',
microorganisms, and asbestos.

2. Do not provide protection against chemical vapors or gases, or oxygen deficiency.
ii. Chemical cartridge/canister respirators

1. Provide protection against certain gases and vapors.up to a particular
concentration.

2. Do not provide protection against oxygen deficiency or particular matter.
iii. Air supply respirators

1. Dependent on the type, can provide protection against particulates, chemical
vapors and gases, as well as oxygen deficiency.

d. Selection Guidelines

To aid in the selection of an appropriate respirator consider the following:
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iv. If the contaminant is of a biological nature, e.g., a spill of viable bacteria, a High
Efficiency Particulate Air (HEPA) filter respirator must be used.

v. ldentity and concentration of the contaminant should be known in order to select a
respirator.

vi. If the identity and concentration of the contaminant is not known, then an air supply
respirator must be used.

vii. When the identity and concentration is known, a respirator must be selected with a
protection factor that is high enough to ensure that the user will not be exposed to a
chemical level in excess of the PEL or TLV.

viii. If an oxygen deficient atmosphere is known or suspected to be present, an air supply
respirator must be used.

ix. If an IDLH condition exists, an air supply respirator must be used.

Respirators are available in different sizes; the correct size for the wearer will be determined
by a fit test (See Fit Testing Section).

If it is possible that an airline could be damaged or degraded by chemicals, then an SCBA
should be used instead of an airline respirator.

. Inspection

Prior to and after each use, the respirator should be inspected to ensure that it is in good
operating condition. Inspect a respirator that is stored for emergency or rescue use at least
monthly. A respirator inspection should be tailored to the type of respirator, as follows:

a. Disposable Respirators

1. Integrity of the filter - check for holes or tears
2. Elastic strips - check for loss of elasticity, tears, etc.
3. Metal nose clip - check for breakage

b. Air Purifying Respirators

I. Rubber face piece, check for:

1. Excessive dirt

2. Cracks, tears, or holes

3. Distortion from improper storage

4. Cracked, scratched or loose fitting lens
5. Broken or missing mounting clips

6. Worn threads in filter holder

7. Missing or worn gaskets in filter holder

ii. Head straps, check for:

1. Breaks
2. Loss of elasticity
3. Broken or malfunctioning buckles or attachments

jii. Inhalation anq’ Exhalation Valve, check for:
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1. Detergent residue, dust particles, dirt
2. Cracks, tears, or distortion
3. Missing or defective valve cover
iv. Chemical canisters and/or particulate filters, check for:

1. Proper filter or canister for the hazard

2. Approval designation

3. Worn threads on filter housing

4. Cracks or dents in the filter housing

5. Deterioration of harness (gas mask canister)

6. Service life indicator, expiration date (if applicable)
v. Corrugated breathing tube (gas masks), check for:

1. Cracks

2. Missing or loose hose clamps

3. Broken or missing connectors

¢. Atmosphere Supplying Respirators

i. Check facepiece, head straps, valves, and breathmg tube as described for air purifying
respirators

ii. Hood, helmet, blouse, or full suit (if applicable), check for:
1. Rips and torn seams
2. Headgear suspension
3. Cracks or breaks in face shield
iii. Air supply system, check for:
1. Low volume of air cylinders
2. Incorrect gas in cylinders
3. Breaks or kinks in air supply hoses and end fitting attachments
4. Loose connections |
5. Improper setting of regulators and valves (consult manufacturer recommendations)
6. Incorrect operation of air purifying elements and carbon monoxide
7. High temperature alarms (for air compressors)
iv. Self-contained breathing apparatus (8CBA), check for:

1. Air or oxygen cylinders that may not be fully charged according to manufac:turel S
instructions
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7. Cleaning and Disinfecting

Proper maintenance of respirator equipment is essential to ensure its effectiveness.
Whenever possible, each individual should be assigned a respirator for his/her exclusive
use. Proper cleaning of a respirator reduces the potential for contamination and dermatitis.

Proper cleaning guidelines include:

a. Frequently clean and disinféct personal respirators
b. Thoroughly clean and disinfect shared respirators between users
c. Clean and disinfect emergency use respirators after each use

d. Ensure that the respirator is properly cleaned and disinfected in a manner that
prevents damage to the respirator and does not cause harm to the user.

Procedure for Cleaning Respirator:

i. Remove filters, cartridges, or canisters. Disassemble faceplece by removing speaking
dlaphragms demand and pressure-demand valve assemblies, hoses, or any
components recommended by the manufacturer. Discard or repair any defective parts.

ii. Wash components in warm water with a mild detergent or with a cleaner
recommended by the manufacturer. A stiff bristle (not wire) brush may be used to
facilitate the removal of dirt.

iii. Rinse components thoroughly in clean, warm, preferably running water. Drain.

iv. When the cleaner used does not contain a disinfecting agent, respirator components
should be immersed for two minutes in one of the following:

1. Hypochlorite solution (chlorine) made by adding approxnmately one milliliter of
laundry bleach to one liter of warm water; or, :

2. Aqueous solution of iodine made by adding approximately 0.8 milliliters of tincture
of iodine (6-8 grams ammonium and/or potassium iodide/100 cc of 45% alcohol) to
one liter of warm water; or, ;

3. Other commercially available cleansers of equivalent disinfectant quality when
used as directed, if their use is recommended or approved by the respirator
manufacturer.

v. Rinse components thoroughly in clean, warm preferably running water. Drain. The
importance of thorough rinsing cannot be overemphasized. Detergents or disinfectants
that dry on facepiece may result in dermatitis. In addition, some disinfectants may cause
premature deterioration of rubber or corrosion of metal parts if not completely removed.

vi. Components should be hand-dried with a clean lint-free cloth or air-dried.
vii. Reassemble facepiece, replacing filters, cartridges, and canisters where necessary. _

viii. Test the respirator to ensure that all components work properly.

3. Storage

Respirators need to be stored properly to prolong their life and to maintain their
effectiveness.

a. Do not store around dust, sunlight, heat, extreme cold, excessive moisture, and
chemicals. -
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b. Do not store respirators unprotected in lockers or tool boxes.

c. Store respirators-with the facepiece and exhalation valve resting in a normal position.
d. Routinely used respirators may be placed in plastic bags.

e. Store emergency use respirators in an accessible, clearly marked compartment.

9. Proper Use of Equipment

It is essential that a person who is required to wear a respirator be informed and made
aware of conditions and factors which might interfere with a respirator’'s performance. Listed
below are some Do’s and Don’ts regarding respirator use:

a. DO
I. Make sure you have the correct respirator for the job.
ii. Have an additional person present in dangerous atmospheres.

fii. Determine a means of communication between respirator wearers prior to using the
respirators in the field (hand signals are acceptable).

iv. Use a respirator which has been approved by NIOSH/MSHA or U.S. Department of
Interior, Bureau of Mines. '

v. Check a respirator each time before use.
vi. Shave (if applicable) before wearing a respirator.

vii. Be aware that some contaminants may enter or damage the body by means other
than the respiratory tract (protective clothing may be required).

viii. Return to fresh air if: the canisters or cartridges need replacing; you feel nauseous,
dizzy, or ill; or if you experience difficulty breathing.

ix. Wear eye protection if the contaminant concentration causes eye irritation (a full
facepiece respirator may be used).

X. Be aware that some environmental conditions can compromise a respirator’s
performance, i.e. high temperatures can cause a person to sweat, breaking the face to
facepiece seal; freezing temperatures can ice clog an exhalation valve and regulator; at
high breathing rates, positive pressure may not be maintained in positive pressure
SCBAs. :

xi. Be alert to signs and symptoms of heat stress.
b. DON'T
i. Remove a respirator in a contaminated atmosphere.
ii. Use a respirator without the proper training.
iii, Talk unnecessarily or chew gum while wearing a respirator.
iv. Overexert yourself.
v. Wear contact lenses while using a respirator.,
Vi. Miétakenly use a filter respirator for protection against gases or vapors.

vii. Allow hair or temple bars from glasses to pass between the face and facepiece of the
respirator.
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10. Air Purifying Respirators

Air purifying respirators remove specific contaminants from the air by passing the air through
a filter, cartridge, or canister. Air purifying respirators are limited in the protection they
provide, so it is necessary to understand their limitations, how to select the correct type, and
how to use them.

a. Limitations of Air Purifying Respirators

The following limitations must be considered when using an air purifying respirator:
i. Cannot be used in atmospheres containing less than 19.5% oxygen.

" ii. Cannot be used in IDLH atmospheres (except escape gas masks).
iii. Cannot be used when the identity of the contaminant is not known. '

iv. Cannot be used when contaminant concentrations are unknown or when established
maximum levels have been exceeded.

v. Proper cartridge must be selected for the contaminant.
vi. Relative humidity might reduce the effectiveness of the sorbent.

vii. Cartridges/canisters should only be used for chemicals having adequate warning
properties (odor, taste, or irritant effects are detectable below the TLV or PEL) or the .
cartridge/canister has an approved end-of-service-life indicator.

viii. Cartridges/canisters are specific to the brand of respirator (e.g. 3M cartr[dges must be
used with a 3M mask).

b. Classes of Air Purifying Respirators

i. Disposable dust'respirators
1. Made of cloth or paper

2. NIOSH/MSHA approved dust respirators provide protection against nuisance dusts
(i.e. a TLV of 10 mg/cubic meter or greater)

3. difficult to fit test and to obtain a good facepiece-to-face seal
ii. Mouthpiece respirators

1. Approved for escape only

2. Mouthpiece held by teeth; clamp used to close nos:trils

3. Only used when hazard is identified and respirator is approved for that hazard
iii. Quarter mask respirator

1. Used with cartridges or particulate filters

2. Not suitable for protection against dusts with TLVs less than 0.05 mg/cubic meter
iv. Half mask respirator

1. Uses one or two cartridges

2. Approved for vapors, dusts, fumes, mists, gases, and combinations thereof

V. Full-face mask respirator
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vi.

1. Provides more protection than half mask respirators (e.g. eye protection and a
higher protection factor)

2. Approved for same contaminants as half mask resplratots but at higher
concentrations

Powered respirators

- 1. Have no breathing resistance

2. Can be used with half masks, full-face masks, and helmets

c. Air Purifying Element Considerations

Air purifying elements must be properly selected, stored, maintained, and replaced in order
to provide adequate protection to the user.

i. Canisters

1. Remove vapors and gases from the air

2. Have a large sorbent volume and provide protection against higher concentrations
of vapors and gases

3. A component of gas masks

ii.

Cartridges
1. Contain less sorbent than a canister

- 2. Lifetime is short

iii.

Cartridge selection
1. Cartridges are color-coded to indicate the contaminants which they protect against

2. The cartridge selected must be made by the same manufacturer and be
compatible with the respirator in use.

3. Chemical and HEPA filter cartridges can be combined to provide protection against
particulates and gases and vapors.

4. Some cartridges can be combined to provide protection against more than one
chemical.

5. If a worker is exposed to two or more chemicals and a combination cartridge is not
available, then a supply air respirator should be used.

d. Carfridge/Canister must be replaced if any of the following conditions occur:

i. Cartridge/canister develops an uncomfortably high temperature (due to chemical
absorption reaction)

ii. Wearer detects an odor or taste, or feels eye or throat irritation

iii. Shelf-life date is expired
iv. The end-of-service-life indicator changes color (if applicable)

v. Cartridge/canister becomes wet or is grossly contaminated

vi. Physical damage is noticed
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vii. In addition, it is recommended to replace the cartridge/canister at the end of each day,
especially if the respirator is not stored properly (clean and bagged to prevent exposure to
humidity and chemical vapors).

e. Filters (HEPA Cariridges, Dust Pads, or Disposable Dust Respirators) must be replaced if
any of the following conditions occur;

i. Breathing becomes difficult

ii. Filter or dust respirator becomes physically damaged (tears, holes, etc.)
iii. Filter or dust respirator is visibly dirty

iv. Filter or dust respirator becomes wet

v. The inside of the dust respirator becomes contaminated

vi. In addition, disposable dust res_pirators should be disposed of after use
11.AIR SUPPLY RESPIRATORS

Air supply respirators require a separate source for breathing air, this source could be a
cylinder which is carried by the user (self-contained breathing apparatus), a compressor or
cylinders which provide air to the user from a distant location via an airline (airline device), or
breathing air from a distant location which is directed to the user via a hose (hose mask).

" a. Self-Contained Breathing Apparatus (SCBA)
There are two basic designs of self-contained breathing apparatus (SCBA):

i. Closed circuit
1. a.k.a. “re-breather”

2. Mixes oxygen with exhaled breath which has had the carbon dioxide removed by a
scrubber :

3. Have a longer service time than open circuit SCBA (1-4 hr use)
4. During inhalation, a negative pressure is present in the facepiece

5. Generally not acceptable for use in atmospheres immediately dangerous to life and
health

6. Not commonly used.
ii. Open circuit
1. Most common type used

2. Requires a supply of compressed breathing gas (almost always air, but can be
oxygen) which is in a cylinder carried on the user's back

3. If using compressed oxygen, it CANNOT be used in a device designed for
compressed air

4. Air is exhaled, not recycled

5. Amount of air is limited: generally allows for 30 or 60 minutes of air; 5 minute units
are available for escape purposes

6. Air must meet at least Grade D specifications
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7. Consists of: cylinder, high-pressure hose, alarm, regulator, breathing hose,
facepiece, backpack and harness

8. Principle of operation: air from a cylinder passes through a regulator where pressure
is reduced, then through the breathing tube and into the facepiece where it is inhaled
by the user '

9. Function in one of two modes of operation: demand and pressure demand

10. Demand: air flows into facepiece only when user inhales; during inhalation there is
a negative pressure inside the facepiece which could allow contaminants inside ifa
leak would develop; should not be used in atmospheres immediately dangerous to life
and health

11. Pressure demand: maintains a positive pressure in the facepiece at all times; if a
leak would develop in the facepiece, contaminants would not enter and harm the user;
should be used in atmospheres immediately dangerous to life and health.

b. Airline Device

Airline devices deliver air to the wearer via a high pressure airline hose up to 300 feet in
length. The air source can be a compressor or compressed air cylinders, thereby allowing
longer use time than SCBAs. These devices can be equipped with a half or full-face mask,
helmet, hood, or a complete suit. Airline devices cannot be used in atmospheres immediately
dangerous to life and health because of the dependence on the air source and airline, which
may become impaired. There are three types of airline devices:

i. Demand
1. Air only enters the facepiece when wearer inhales
2. A negative pressure is present in the facepiece during inhalation
ii. Pressure demand |
1. Air flows continuously into facepiece
2. A positive pressure is maintained in the facepiece
3. Provides more protection than the demand type device
iii. Continuous flow
1. Uses an airflow control valve or orifice instead of a regulator
2. Air flows continuously into facepiece
3. A positive pressuré is maintained in the facepiece
c. Hose Mask

i. Hose masks allow air to the wearer via a large diameter hose, but do not use compressed
air.

ii. Hose masks are not widely used.
iii. The hose extends to a non-contaminated air space.

Iv. The user either breathes with the aid of a blower or breathes against the resistance to
airflow in the hose. ' ‘

v. Depending on the manufacturer, a hose mask with a blower may have a hose length up
to 300 feet and may have a facepiece, helmet, or hood.
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vi. Depending on the manufacturer, a hose mask without a blower may have a hose length
up to 75 feet and must have a tight fitting facepiece.

vii. With or without a blower, hose masks cannot be used in atmospheres immediately
dangerous to life and health.

d. Limits of Air Supplying Respirators

The following limitations must be considered when using an air supply respirator:
i. SCBA

1. These respirators are bulky and heavy and may hot be suitable for strenuous work
or for working in constricted spaces

2. The use time is limited by the amount of air contained in the cylinder (normally 30 or
60 minutes)

3. The air in the cylinder must be at least Grade D as determined by the compressed
Gas Association Commodity Specification for Air, G-7.1

4. Heat stress and worker fatigue need to be considered
ii. Airline device
1. The air supply line restricts the wearer’s mobility

2. Protection may be lost due to: cutting, kinking, or crushing of the air supply line; air
compressor failure; the depletion of the air in the cylinder(s)

3. Only an airline device with an additional self-contained air supply (which can be
used for escape) is allowed for atmospheres that are immediately dangerous to life and
health

4. If using a compressor: it must be located in a safe, non-contaminated environment:; it
must be equipped with in-line air purifying sorbent beds and filters; it must have alarms
to indicate compressor failure and overheating; it must have an alarm that indicates the
presence of carbon monoxide or the air must be tested for carbon monoxide

5. If using a cylinder(s): it must be tested and maintained as prescribed by the
Department of Transportation (49 CFR 178); it must be marked in. accordance with
ANSI Z48.1-1954 or other applicable standard

6. Airline couplings must be incompatible with outlets for other gas systems
iii. Hose mask ‘

1. Cannot be used in atmospheres immediately dangerous to life and health

2. The air supply hose limits mobility .

3. The hose mask without a blower is limited to a 75 foot hose and the wearer must
inhale against resistance to airflow which can cause worker fatigue

4. Source of contaminant free breathing air must be nearby
e. Donning a SCBA

There are different methods to don an SCBA. The wearer needs to find a method that feals .
comfortable. The following describes one method (from the Fire Protection Training Division
Texas Engineering Extension Service) which can be used to don a SCBA:;
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I. Remove SCBA from the case, open cylinder valve and check the air pressure.

ii. Position the SCBA with the cylinder down, arms toward the wearer, and cylinder control
valve pointing toward the body (the SCBA can be placed on the ground or preferably on a
table). ,

iii. Grasp shoulder strap on which the regulator is mounted with the right hand.

iv. Pick up SCBA, place left arm through the strap supported by the right hand, placing
strap on left shoulder.

v. Remove right hand from the left shoulder strap, place right arm into the remaining strap.

vi. Grasp both shoulder straps near the shoulders and complete positioning of the SCBA,
lock snaps, and adjust the straps.

f. The following method can be used to don the face mask:
i. Position the adjustable straps (fully extended) fo the outside of the mask

ii. Place hands between the straps andthe mask, with the straps laying on the back of the
hands

iii. Place mask on the face, inserting chin first, working the mask up on the face

iv. Raise hands away from the mask, continue movement around the sides of the face until
the straps are in place

v. Adjust straps until the mask fits tightly on the face (this is done by pulling the straps
straight back toward the ears), the bottom straps should be adjusted first

vi. Test the mask by holding the end of the air tube against the palm of the hand, inhale, if a
leak is noted, readjust the straps
g. Care and Use of an SCBA

In addition to the general requirements found in the Proper Use of Respirator Equipment
and Proper Care of Respirator Equipment sections, there are specific requirements and
considerations which must be followed by all SCBA wearers.

i. OSHA requires that SCBA used for emergency use be inspected once a month and
records must be maintained of the inspection.

ii. NIOSH recommends all stored SCBA’s be inspected weekly.

lii. After each use, air or oxygen cylinders should be fully charged according to the
manufacturer’s instructions.

iv. Determine at least monthly that the regulator and warning devices on the SCBA function
properly.

v. Follow the “Use and Care” instructions for the SCBA which are usually mounted inside
the carrying case lid. '

vi. Frequently monitor the pressure gauge on the SCBA which indicates the volume of air
remaining in the cylinder.

vii. Warning devices will signal an alarm when 20-25% of service time remains.
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12.Respirator Use in Dangerous Atmospheres

Only full-face pressure demand respirators are acceptable for use when toxic or oxygen
deficient atmospheres may be present or if the identity of the contaminant is unknown.
Personnel who may encounter dangerous atmospheres in normal operations or
emergencies must be familiar with the following procedures:

a. One additional person must be present in areas where, if a respirator fails, the respirator
wearer could be overcome by a toxic or oxygen. deficient atmosphere.

b. Communications must be maintained between the mdlwduals present; the
communications can include visual, voice, or signal line.

c. An additional person equipped with rescue equipment including a SCBA must be in a
nearby safe area where he can assist the others in case of an emergency.

d. When a SCBA is used in an atmosphere immediately dangerous to life and health,
standby personnel must be present with rescue equipment.

e. Any respirator wearers in an atmosphere immediately dangerous to life and health must
be equipped with safety harnesses and safety lines so they can be removed if they are
overcome.

13. Fit Testing ‘

There is not one style or size of respirator available which will properly fit every person who
needs to wear one. This is why it is so important that every respirator be fit tested before it
is used. The OSHA Standard, 29 CFR 1910.134 states that respirators shall be fitted
properly and shall be tested for their facepiece-to-face-seal. Fit testing can be
accomplished by one of two methods: quantitative or qualitative. Both methods are
described below.

a. Quantitative Fit Test

This method of fit testing is very accurate, but costly. This method exposes the respirator
wearer to a test atmosphere, e.g. an aerosol, vapor, or gas. An instrument is usedto
measure the test atmosphere as well as the air inside the respirator. A quantitative fit factor
is calculated which indicates how well the respirator fits the wearer. This test is expensive
and requires highly trained personnel to administer.

b. Qualitative Fit Test

This method of fit testing is inexpensive, fast, and easily performed. It is the most commonly
used method. The test atmosphere is an easily detected substance such as isoamyl
acetate (banana oil) and/or an irritant smoke. The respirator used for the test must provide
protection against the test substance (e.g. an organic vapor chemical cartridge must be
used for the isoamyl acetate and a HEPA cartridge must be used for the irrltant simoke
test). Please note:

I. Disposable dust masks cannot be fit tested.

ii. Refer to the Respirator Training and Fit Test Form (Figure 3).

iii. Test will be performed annually or when a different respirator is used.
iv. Records must be kept for every fit test performed.

The qualitative fit test involves having the test subject don a 'respirator, exposing the
employee to the test substance, requiring him to perform some task (such as reciting the
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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 testis
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

f. Directions for maintena_nce 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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RESPIRATOR TRAINING COMPLETION FORM

Company:
Location: .
Fit Test Conducted By:
- (Print) - (Signature)
Name:
Signature:
SCBA Cartridge Full-face Cartridge Half-face
Size:S M L Size:S M L Size: S M L
Brand: Brand: ‘ Brand:
Model: Model: Model:

| understand why the respirator is
necessary and how improper fit,
usage, or maintenance can
compromise the protective effect of
the respirator.

| understand what the limitations
and capabilities of the respirator are.

I understand how to use the
respirator effectively in emergency
situations, including situations in
which the respirator malfunctions.

I understand how to inspect, put on
and remove, use, and check the
seals of the respirator.

I understand what the procedures
are for maintenance and storage of
the respirator.

| wore this respirator equipment in a
test atmosphere generated by
smoke or other means.

| know how to recognize medical
signs and symptoms that may limit
or prevent the effective use of
respirators.
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15. Medical Evaluations

Woolsey will provide a medical evaluation to determine the employee’s ability to use a
respirator, before the employee is fit tested or required to use the respirator in the workplace.
Administration of the medical questionnaire and examination shall be provided confidentially
during the employee’s normal working hours or at a time and place convenient to the
employee.

a. Initial medical examination procedures ‘
i. Woolsey has designated TBD as the PLHCP.

ii. TBD will use the OSHA Respirator Medical Evaluation
Questionnaire and Physician Approval Form (refer to Appendix A).

b. Follow-up medical examinations

i. The employer shall ensure that a follow-up medical examination is provided for an
employee who gives a positive response to any question among questions 1 through 8
in Section 2, Part A of the OSHA Respirator Medical Evaluation Questionnaire or whose
initial medical examination demonstrates the need for a follow-up medical examination.

ii. The follow-up medical examination shall include any medical tests, consultations, or
diagnostic procedures that the PLHCP deems necessary to make a final determination.

- ¢. Additional medical examinations

At a minimum, the employer shall provide additional medical evaluations if:

i. employee reports medical signs or symptoms that are related to ability to use a
respirator;

ii. A PLHCP, supervisor, or the'respirator program administrator informs the employer
that an employee needs to be reevaluated: ‘

iii. Information from the respiratory protection program, including observations made
during fit testing and program evaluation, indicates a need for employee reevaluation; or

iv. A change occurs in workplace conditions that may result in a substantial increase in
the physiological burden placed on an employee.

Woolsey will discontinue the employee's medical evaluations when the employee is no
longer required to use a respirator.
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APPENDIX A
'OSHA Respirator Medical Evaluation

Questionnaire
And
Physician Approval Form
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OSHA Respirator Medical Evaluation Questionnaire (Appendix C to 29 CFR 1910.134)
Your employer must allow you to answer this questionnaire during normal working hours, or at a time and
place that is convenient to you. To maintain your confidentiality, your employer or supervisor must not look
at or review your answers, and your employer must tell you how to deliver or send this questionnaire to the
health care professional who will review it.

Part A. Section 1 (Mandatory): The following information must be provided by every employee who has
been selected to use any type of respirator (please print).

Can youread? ... e e e YeS D No D
Date: -

Name:

Age: Height: Weight: Sex: Male D Female D

Job title:

A phone number where you can be reached by the licensed health care professional (LHCP) who is
reviewing this questionnaire (include area code):

What is the best time to reach you at this number: a.m. p.m.

Has your employer told you how to contact the LHCP reviewing this questionnaire: cvreiss L BB ]:I No D
What type of respirator will you use? (select all that apply):

a. D N, R or P-disposable respirator (filter-mask, non-cartridge type only)
b. D Half or full-face type, powered air-purifying, self-contained breathing apparatus or supplied air

Have you ever worn a respirator? ............ccocoviiviueounnne . T — Yes D No D
If “yes”, what type(s)?

Part A. Section 2 (Mandatory): Every employee selected to use any type of respirator must answer
questions 1 through 9 below (please select yes or no).

1. Do you currently smoke tobacco, or have you smoked tobacco in the last month? .......Yes D No l:l
2. Have you ever had any of the following conditions?
EL. IOBIEUIRGE ([IUR). conain;ohomosnnms 5 555755 50 e s sy 308 R 3 A P S B Yes |:| No L]
b. Diabetes (sugar diSEase)..........c.ooiui it e Yes I:_l No D
c. Allergic reactions that interfere with your breathing ..............cccoovvvie oo, Yes D No I:l
d. Claustrophobia (fear of closed in places).............cocccvieeeeeees i Yes l:l No [:I
e. Trouble smelling odors .............cooevioviiiiiiiiieaee e, e .Yes ] No []
. 3. Have you ever had any of the following pulmonary or lung problems?
a. Asbestosis .......coooo i § S R 0 T S s S e SRR RS Yes|_:] No[]
B Silieosls ..omsemss ...................... S ———— Yes D No D
c.Asthma ................... S O SRR SR SR i e eme et ............................ Yes D "No D
d. Pneumothorax (collapsed [UNng) ..........oouurimiiee e e Yes I__,,] No Q



e. Chronic bronchitis

f. Lung cancer

g. Emphysema

h. Broken ribs

i. Pneumonia

4. Do you currently have any of the following symptoms of pulmonary or lung illness?

a. Shortness

d. Have to stop for breath when walking at your own pace on level ground

of breath

e. Shortness of breath that interfered with yourjob ............cooveioii

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

l. Wheezing that interferes with your job

m. Chest pain

n. Any other symptoms that you think may be related to lung problems

when you breathe deeply

. Have you ever had any of the following cardiovascular or heart problems?

a. Heart attack

No L]
NOD
Nol:l
No|:|
NOD
NOD
No [
Nol:l

No[l

D NOD

NOD
NOD
NOD
NOD
NOD
NOD
NOl:l
No []
No L]
Nol:l
No[:_l

NOD

‘NOD

NOEI‘
Nol:l
NOI:I



e. Swelling in your legs or feet (not caused by walking)

........................................... Yes | Nol]

f. Heart arrhythmia (irregular heart beat) ............oooii e Yes |___| No D

9. High Blood PreSSUIe .....o.ovviiiee i oo yes] nol ]

h. Any other heart problems that you have been told about ........ e Yes |:| No D
6. Have you everhad any of the following cardiovascular or heart symptoms? ,

a. Frequent pain or tightness inthe chest ... ..o Yes D No D

b. Pain ortightness in the chest during physical activities ............cc.oo oo Yesl—_—l No |:|

c. Pa_in or tightness in the chest which interfered with your job ..... . T ..Yes I:l No D

d. Have you noticed you heart skipping or missing a beat in the last 2 years

................ Yes |:| NOD

e. Heartburn or indigestion that is not related to eating Yes[j NOI:I

f. Any other symptoms that you think my be related to heart or circulation problems ......Yes ]:I No D
7 Do you currently take medication for any of the following problems?

e _ YesL—_| NOI___I'

a. Breathing or lung problems

b. Heart trouble ...............cooiie i TSRS I, Yes L] No ]
C. Blood Pressure ......ooeeeii i e e, e T g ST S T R A Yes D No D
A S@IZUFES (fItS) ... .. oo ves 1 Nol]

8. If you have used a respirator, have you ever had any of the following problems? (If you have never used a
respirator continue to question 9)

A Eye irmitation ... e Yes El No D
b. SKin allergies or rashes .............oo.oeiit oo Yes [:l NOI:I
W —————————————— . S Yes[’ Nol___l

........................................................................... YesD Nol:l
S O P e Yes 1" Nol|

e e — Ye_sD NOD

Questions 10 — 15 must be answered if you will use either a self-contained breathing apparétus (SCBA)
or full-face respirator.

10. Have you ever lost vision in either eye temporarily or permanently ..................c..cocenn......Yes D No D

11. Do you currently have any of the following vision problems?

a. Wear contact lenses ........... e [T Yes[_| Nol]
b. Wear glasses




C. COIOT BING ..o Yes| nNol]
d. Any other eye or vision problem . o - - D NOD

12. Have you ever had an injury-to your ears, including a broken 5 T a R Yes I:l No D
13. Do you currently have any of the following hearing problems?
a. Difficulty hearing ............................ e e Yes[ ] Nol]
b. Wear ahearing aid .........ccooooiiiiii e e Yes L__I No D
. Any other hearing or ear problIEMS ............oovieeeeeee o Yes El No ]:I
14. Have you ever had a back iNJUry? .......coooveeeeee e e Yes D No D
15. Do you currently ha\-/e any of the following musculoskeletal problems?
a. Weakness in any of your arms, hands, legs, orfest ... Yes D No D
B, BAGK PRI oonmm550505100 e mpansnns conmamms s smame s s samensns 66 s st os sann fut s e Yes D No D
c. Difficulty fully moving your arms or legs ........c.ooveeeee oo Yes [I No [’

........................... ves L1 Nol_]

e. Difficulty fully moving your head up and down YesD NoD

d. Pain or stiffness when you lean forward or backward at the waist

f. Difficulty fully moving your head side to side ................... e, Yes D - No D
g. Difficulty bending at your KNees .............cooeiiieieoe e Yes D No |:|
h. Difficulty squatting to the ground ........................ T P — Yes D No D
i. Climbing a flight of stairs or ladder with 25 pounds.........oooooooo Yes| Nol_l

J- Any other muscle or skeletal problem that interfered with using.a respirator ...............Yes D No D

Part B. Section 1. The health care professional who will review this questionnaire may add these questions
and any other questions not listed at their discretion.

1. In your job are you working at high altitudes (5,000 ft.) orin a place that has lower than normal amounts of

OXY GBI e et e e e e e Yes I:I No I:l
If “yes”, do you have feelings of dizziness, shortness of breath, pounding in your chest, or other symptoms
when you are working under these conditions ....................coovviiei . e Yes D No I:]

2. At work or at home, have you ever been exposed to hazardous solvents, hazardous airborne chemicals (e.g.
gases, fumes, or dust), or have you come into contact with hazardous chemicals .................. Yes D No lf'

It “yes”, name the chemicals if you know them:

3. Have you ever worked with any of the materials, or under any of the conditions listed below?

B ASDESTIOS L. e YBSD NOD
b. Coal (for example, MINING) ...........oo e YesD No D



e. Tungsten/cobalt (grinding or welding this material) ..o Yes D No D
LA L e Yes D No D
g. Dusty environments ...........occoociiiiiiiii e Yes l:l No D
B BEIVIIUM ..o e Yes[ 1 Nol]

. Any other hazardous expoSUres .............c.ccccceeeiiniiiieiieeeceeeee e Yes L No L
JoPALIPTIIUITY <55 540552 658 555 nmns mmmmm men s st e s e e e e s $ SRR ez semammermisns Yes D No D

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? ............ e e e e e e e SR Yes D No D
If “yes”, were you exposed to biological or chemical agents (training or 11| > - Yes D No D
8. Have you ever worked on a HAZMAT team? ..........ccooememmo o Yes D No B

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 medications) ..................oooooiii i 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?
B IR IEBE . cvsccscoy i i85 655 mm amomm e sspsmssessti o 58 5 A 8 £ St S e Yes D No D
b. Canisters (i.e. gas MasKS) .........oco.ooiiiii oo Yes D No I:'



c. Cartridges

- 11. How often will the employee use the respirator(s)? Mark all that apply

a. Escape only (N0 reSCUG) ......oooivviiiiiiiiiiee e oo Yes D No |:|
b. Less than 2 hrs. per day ..........oooooioiiiiiiiice e Yes I:I No D
C. EMErgency réSCUS ONIY .......couviuiiiiiiie i oo Yes D No'D
A 210 4 ArS. PO day .......oveeeiiii e Yes D No I:]
e. Less than 5 hrs. per week ...... O P ...Yes L] No D

........................................................................................ Yes L__I No l:l
12. When the employee uses the respirator(s), is their work effort:
a. Light (less than 200 kcal per hour) ............... e L L D R, Yes D No E[
Il' n

f"yes”, how long does this period last per shift hrs. min.

f. Over 4 hrs. per day

Examples-of light work are sitting while writing, lyping, drafting, performing light assembly work, or
standing while controlling machines

b. Moderate (200 to 350 kcal per hour)
It “yes” how long does this period last per shift hrs. min.

Examples of moderate work are sitting while nailing or filing, driving a truck, drilling, néiling, performing
assembly work, transferring a moderate load (about 35 Ibs. ) at trunk level, or pushing a wheelbarrow
with a heavy load (about 100 Ibs.) on a level surface.

C. Heavy (above 350 kcal Per NOUr) ............ccuee e e Yes D No ]:l
If “yes”, how long does this period last per shift hrs. min.

Examples of heavy work are lifting a heavy load (about 50 Ibs.) from the floor to your waist or shoulder,
working on a loading dock, shoveling, standing while bricklaying or chipping casting, or climbing stairs
with a heavy load (about 50 Ibs.).

13. Will the employee wear protective clbthing and /or equipment (other than the respirator) while using the

PESPIAROT ... oo o sumoss srmass 55558550 e mne smr men wos wes waswmsssinss s e 58 e o S S ke e s e e Yes No D
14. Will they be working in hot conditions (above 77 degrees F) .......cooovueeeeiii e Yes D No D
15. Will they be working in humid conditions ...............c.ococoo Yes D No ‘:l

16. Describe the work they will be doing while using the respirator:

17. Describe any special or hazardous conditions they may encounter when using a respirator:

18. Provide the following information, if you know it, for each toxic substance that they will be exposed to when
using their respirators:

Name of the first toxic substance:
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Estimated maximum exposure level per shift:

Duration of exposure per shiit:

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, sécurity):
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Physician Approval Form

Date:

To whom it may concern:

I have performed a standard medical evaluation for

that this individual shall be able to wear a respirator:

Without any limitations:

. It is my medical opinion

With limited restrictions (Note Below):

Not authorized for use:

73

(Prinf)

(Signature)



ILLINOIS DEPARTMENT OF NATURAL RESOURCES | g

Office of Oil and Gas Resource Management
One Natural Resources Way Springfield, lllinois 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: 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 sygms 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) 2674383

\ !’ 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 (see Chemical Disclosure
Report for full description) in the makeup of the “fracturing fluid” will be stored in
manufacturer provided tanks which meet the requirements set out in 245.825
and Section 1-75(c)(4) of the Act. Tanks containing these chemicals will be stored
within a diked containment area 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. At the conclusion of HVHHF operations any
remaining unused chemicals will be returned to the manufacturer in the same
container. As the chemicals are mixed “on-the-fly” only fresh water will be left in
the makeup tanks save for one lined acid tank. Residual acid will be removed and
hauled to an approved facility. All such Hydraulic Fracturing Chemicals will be
removed from the well site within 60 days of the completion of HYHHF
operations.

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
fracturing treatment fluids will be flowed into a purpose built lined and closed
flow back tank having a capacity of approximately 500 barrels (see attached
manufacturer’s product description). 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. The flow back will be
monitored by Company personal on a 24 hour basis. Should there be any reason
that the flow back cannot be safely accommodated the well will be shut in. It
should be noted that “flow back” fluid is primarily make up fresh water with only
minor amounts of Potassium Chloride (salt) and a very small percentage of
chemical additives.



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.

Refer to Well Site Setback Plan, the Well Pad Detail exhibit, exhibit G-1 and exhibit
G-2 for the areas of the well site where containment systems will be employed.



IBC Handling Guide -

SCHUTZ ECOBULK MX 1000 UN —
For Use with Hazardous Filling Goods



ECOBULK MX-E

tanl

Safe in ex-zones.
The antistatic
ECOBULK MX-EX.

il Suitable for utilisation on explosive endangered
operation premises classified as zone 1 and zone 2

{(while complying with statutory and company-

specific safety precautions and regulations)

i The antistatic outer layer protects the container

from hazardous electrostatic charge

i The earthed outlet valve discharges the
electrostatic charge of the filling product

1 Electrostatically safe within the context of the
Cenelec Report CENELEC TR50404 (2003) and
TRBS 2153

SCHUTZ

INDUSTRIAL PACKAGING

|

MATERIAL PALLETS (4-way entry)

Inner bottle

B Inner and Intermediate layer:

high-molecular,
high-density =] =

polyethelene (HDPE)
1l Antistatic outer layer

1 Additional UV and light
protection of the filling
product (optional)

o4
steel frama

g }o‘

#

i :'l/

steel skid 7

Outer container

1 Welded tubular steel grid,
galvanized

Bottom plate

B Made of steel plate to provide
stability and to facilitate mi-
nimum residual contents from

the inner container
CERTIFICATIONS CAPACITY

UN 31 HA1/Y (optional)
8§ Maximum density 1.6

MX-EX antistatic 1000
1 1,000 litres (275 gal)

1l Tested for electrostatic safety

1l Suitable for use in
ex-zones 1 & 2

1 Earthed screwable butterfly
valve DN 50
nA

1]
(optional) |

FDA (optional)
1l Safe for food products

FILLING OPENING DYNAMIC LOAD

0l DN 150 with screw cap Filled ECOBULK according to
the specific weight of the filling

il DN 225 with screw cap goods

upto1.5 | more than 1.5

11,200 % 1,000 % 1,160 (L x W x H)

MX-EX 1000
0 57 kg with steel pallet




Performance Tests @ oo

Design type test descriptions

Bottom Lift Test Stacking Test

The filled IBC with a load that is 1.25 The IBC is filled with the maximum
times the maximum permissible gross || permissible gross mass and is placed

mass is raised and lowered by a on level hard ground. Then a load is
forklift truck with the forks centrally placed on top of the IBC for a period
positioned and penetrate to three of 24 hours.

quarters of direction of entry:

Criteria for passing the test Criteria for passing the test

No deformation which renders the No permanent deformation which

IBC including base pallet unsafe for renders the IBC including base pallet

transport and no loss of content. unsafe for transport and no loss of
content.

|
1

v




Performance Tests

Design type test descriptions

Leakproof Test

The IBC is tested for a period of at
least 10 minutes using air under a
gauge pressure of min. 20kPa. The
air tightness of the IBC shall be
determined by a suitable method
(e.g. immersing the IBC In water).

Criteria for passing the test
No leakage of air.

Hydraulic Pressure Test

The IBC is tested for a period of at
least 10 minutes applying a hydraulic
pressure of min. 100kPa. The IBC
shall not be mechanically restrained
during the test.

Criteria for passing the test

No leakage and no deformation
which would render the IBC unsafe
for transport.

® 00



Performance Tests

Design type test descriptions

Cold Drop Test

The IBC is filled to not less than 98%
of its maximum capacity for liquids.
The testing is carried out when the
temperature of the IBC and its
contents has been reduced to minus
18°C or lower. The IBC is then
dropped from a height of maximum
1,9 m to its weakest structural point.

Vibration Test

This test applies to design types for IBCs manufactured as
from 1 January 2011.

The 1BC is filled to not less than 98% of its maximum capacity
for liquids and then placed in the centre of the test machine
platform with a vertical sinusoidal, double amplitude of 25mm
+/- 5%. The test is carried out over a period of one hour.

Criteria for passing the test

No leakage or rupture shall be observed. In addition, no
breakage or failure of structural components, such as broken
welds or field fasténings, shall be observed.

®




Labels | O ©

Basic information on the label plate

Standard label UN - marking example
NJlALY/02 080 qﬁ"',
408872037 10601/80ke
0208 / 0208 First visual check and 31HA1 Coding system for the identification
first leakproof test of the IBC
4006230 Article number Y Packaging group -
MX1000 IBC type : MMYY Production date (month and year)
17.02.08 Production date D State authorizing the allocation
351 Production location BAMO380 UN approval number
B Shift number . SCHUTZ1 Production location
58 Number of IBC per order 4056 ~ Max. Stacking weight in kg
1011178787 intern production-/ order number 2037 Max. Gross weight in kg
1060l Max. Overflow volume in litre
60kg ' Approved weight in kg
(valid for all types of the approval)
100kPa Test pressure in kPa

ol oo A s S | ¢




Steel Tank

Qverview:

Bi-Level Coated

21,000 gallon bi-level tanks from Rain for Rent have a
standard “V” shaped floor for ease of draining all stored

liquids completely through a 4" butterfiy valve with Buna seals
standard. This tank also has a standard vacuum pressure relief

valve.

Features:

Store liguids with confidence with Rain for Rent's 21,000

gallon bi-level tank. Permanently attached axels for maximum
maneuverahility allow this 21,000 gallon tank to be moved

with ease on the jobsite and a safety staircase ensures proper
protection for workers on site. Epoxy coating aoffers chemical
resistance and additional cleanliness for sensitive environmental

appiications.

Specs:
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IGH 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 lIl. 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?

[v/]ves[ [no




“’ Well ID: Woodrow #1H-310408-193
Title: Traffic Management Plan (TMP) Woolsey Operating Company
Issue Date: Page Number: 1 of 7

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: 08-23-2017
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, construction, high volume
horizontal hydraulic fracking, production and continued operations (“Operations”) 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 Operation Area Signs

Informing the road users is one way to help reduce the impacts from Operations. Drivers would be informed about
the Operations 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 Operations to the
north and south of County Road 1675N along U.S. Route 45.

Operation Staging

To mitigate any traffic impacts attributable to the Operation workforce during the project, Operation 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 Operation 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 Operations 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 Operation. 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.
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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 Operations 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 I-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 Operation 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 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.
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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

3|Page



undertaken in a manner that is not excessively harmful fo local and state roadways:
= County Road 1725 N (Woodrow #1H-310408-193 to County Road 125 E)
- Gravel road, local/agriculture 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, local/agriculture 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 Ibs; Tandem
Axle: 34,000 Ibs.
= |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 (s.g. vehicles, trucks, etc):

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 |l 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 lbs; 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 Ibs
=  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
Ibs
= 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 Ibs '
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Special Events Along the Haul Routes (e.g. Fairs, Church Gatherings, Sporting Events etc)

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 signage.

= 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. (618) 847-7343 Dennis Seidel
Fairfield, IL 62837

Barnhill Township 618-842-3123 Ray Smuthers

Big Mound Township 618-847-5404 John Jones
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Route Map [insert site map below]
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125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAX (316) 267-4383

\ 1! WOOLSEY OPERATING COMPANY, LLC

Woolsey Operating Company, LLC

Woodrow #1H-310408-193

White County, Illinois

High Volume Horizontal Hydraulic Fracturing Permit Application
HVHHF-10: Traffic Management Plan (c)

The following is anticipated start and end dates. Due to the unknowns of
weather, surface conditions, farming operations, etc. dates ranges shown may
overlap.

ACTIVITY START DATES : END DATES

Well Site Sep 1,2017 toJan. 15, 2018 | Sep. 1, 2017 to Jan. 15, 2018

Construction

Drilling Operations Sep. 1, 2017 toJdan. 15, Sep. 1,2017 to Jan. 15, 2018
2018

HVHHF Operations November 1, 2017 May 31, 2018




125 NORTH MARKET, SUITE 1000, WICHITA, KANSAS 67202-1775
(316)-267-4379 FAx (316) 2674383

| \([ * 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

Copies of the traffic management plan have been submitted to the impacted
highway and road authorities as required under 245.210(a)(15).
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Office of Oil and Gas Resource Management

One Natural Resources Way Springfield, [llincis 62702-1271 RATUE AT

N HIGH YOLUME HORIZONTAL HYDRAULIC FRACTURING
PERMIT APPLICATION HVHHF-10

Referrences 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 |ll. 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(h)(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 of the well pad and well site, 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 portion of the site
used for drilling and completion will be disturbed from between 6 months and one year and
topsoil will be reclaimed on that portion upon remediation. The portion of the site that will be
used for operations and production will be disturbed during the production phase of the well.
Upon plugging and abandoning the well all topsoil will be reclaimed with either the topsoil
removed or with topsoil of similar characteristics.

Access roads to the well site will not include the removal of topsoil or subsoil. A layer of rock will
be added on the topsoil. The access road will remain in place through the production phase of
the well. To restore the access road the rock added will be removed from the road and any
topsoil removed during that process will be reclaimed with topsoil of similar characteristics of
the topsoil removed. '

On April 22, 2016, 62 1ll. Adm. Code 240.1181 was repealed and the requirements found in that
Section were incorporated into 62 Ill. Adm. Code 240.1180. As it is now impossible to comply



with 62 Ill. Adm. Code 240.1181, the well site will be restored with the restoration requirements
found in 62 Ill. Adm. Code 240.1180 and Section 1-95 of the Hydraulic Fracturing Regulatory
Act, 225 ILCS 732/1-95. .
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