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Post Job Report
Hydraulic Fracture Stimulation

Job Description: Fracture Stimulation (Treated water)
Prepared By: Robin Kim

Client: Arrow Energy

Location: Moranbah, QLD

Tenure: PL191

Well No.: M219FR Zone 2

Geological Seam: PL1&2 + GR

Geological Interval: MCM — Moranbah Coal Measures
Treatment Started Date: 7" June 2011

Treatment Finished Date: 7" June 2011

Initial Date on-site for this well: 6™ June 2011
Final Date on-site for this well: 8" June 2011

Performed by: Baker Hughes — Well Services (Australia) Pty Ltd.
108 Poole Street, Welshpool
Western Australia 6106

BJ Services personnel will use good faith at all times in interpreting information, making recommendations, (either written, or oral) as to the type or amount of products, equipment or services to be
furnished, the manner of performance, or in predicting results to be obtained. The recommendation and projections given are estimates based on calculations produced by a computer model including
various assumptions regarding the well, reservoir and treatment. Due to the uncertainty of variable well conditions and the necessity of relying on facts and supporting services provided by the Customer
and its other contractors, BJ Services hereby disclaims the accuracy of any chart interpretation, research, analysis, job recommendation or other data furnished by BJ Services. Such data shall include the
attached report, any similar information provided electronically and any data generated through real-time monitoring.

NO WARRANTY IS GIVEN CONCERNING THE EFFECTIVENESS OF THE PRODUCTS OR EQUIPMENT USED, RECOMMENDATIONS GIVEN OR SERVICES RENDERED. NO WARRANTIES,

EXPRESS OR IMPLIED ARE MADE AND ALL SUCH WARRANTIES, INCLUDING ANY WARRANTY OF MERCHANTABLITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY
EXCLUDED AND DISCLAIMED BY BJ SERVICES.
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1. SUMMARY

On the 7" June 2011, Moranbah Gas Project well M219FR Zone 2 (PL1&2 + GR) was fracture
stimulated. The first pumping treatment was a Step down test to determine near wellbore friction.

The main treatment was pumped with small step down test followed straight with a pad.

During the pad stage the pressure declined by around 425 psi with few pressure spikes during the
prop stages. After three separate prop step stages during the sweep total of 10 perf balls were
dropped.

First set of 5 perf balls were dropped |n 10 secs interval after around 61 bbls being pumped. No
pressure increase was observed until 3 ball hit the formation resulted in around 40 psi increase with
no further increase in pressure.

Second set of 5 perf balls were dropped in 10 secs interval after further 80 bbls were pumped. Again
no pressure increase was observed until the 3" ball hit the formation resulting in around 23 psi
increase with no further increase in pressure.

Total of 219 bbls were pumped during the perf ball stage before prop stage was resumed. The prop
step stages were pumped with sweeps in between achieving max conc of 1.5 ppg.

The sand count on Data Acquisition system was off by 5.1% (reading more) compared to physical
volume loaded for the job. All proppant loaded was pumped with flush to perf.

The treatment fluid was treated CSG water (as per Table 1) and proppant used was 20/40 sand.

As required by the Arrow PEN100015907. Hydraulic Fracturing Chemical Risk Assessment water
monitoring is required throughout the course of the work.
Samples of the injection water and return water were collected and analyzed for pH, TDS, major
cations and anions, metals, THMs, BTEX compounds, naphthalene, phenanthrene and TPH fractions
at the following frequencies:

e 20% and 80% of the Injected water volume recovery.

e 20%, 80% and 150% of the Returned water volume recovery.

No treatment sample was taken during this job. During the Zone 1 (GM) Treatment a 20% injection
volume sample (based on design) was taken at 1,485 bbls and based on the total well injection
volume (based on actual) this was equivalent to 16.23 %.

Zone 1 Injection Volume = 4,466.3 bbls
Zone 2 Injection Volume = 1,814.9 bbls
Zone 3 Injection Volume = 1,117.9 bbls
Zone 4 Injection Volume = 1,752.1 bbls
Total Injection Volume = 9,151.2 bbls

Table 1. Fluid Composition/Usage

Additives Designed Actual Pumped Total Used
Acetic Acid 105.31 140.06 151.42 L
Sodium Hypochlorite 105.31 109.78 117.35 L

Note: Actual usage is the physical volume pumped down into a well. Total used include volume for
priming chemical pumps and flushing the lines. Post fracture product composition uses Actual.
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2. WELL DETAILS
Table 2. Reservoir Details

Parameter Value Unit Source
Formation Name PL1&2 + GR Provided
Reservoir Fluid Water Provided
Reservoir Temperature ~55.5 °C Estimated (@ 703 m)
Reservoir Viscosity (water) ~ 0.503 cp Estimated
Reservoir Pressure ~ 822 psi Estimated
In-situ Permeability - md Estimated
Surface Static Pressure (Pre-frac) 833 psi Observed
Net Pay 3.2 m Provided

Table 3. Perforation Intervals Planned

M219FR
PERFORATION INTERVALS
Diaft Dats: 261110
MNote: Depths are in metes GL.
Rig = QO Rig 10
GL=30872m
TD = &98 miL
Frac Interval (mGL) Gun {m) Gun (ft) Charges (3 spf)
Nao. Seam [ Top | Bottom | Lengith [ Size | Type | Length | Shots | Type [ Phasing | Grams
PL1&2 519.80 [ 521.20 Charges (6 spf]
2 PL1&2 Peds | 520.11 520.92 0.81 2% HSC 2,87 16 SDP-Z750-311MT: 120 15
GR Perfs 502.11 503.33 1.22 2y HSC 4.00 24 SDP-2750-311MT: 120 15
Select Fire 1.0
Proposed Bafie 2 476,00 478.00 F.250in M P of Perforations 512 |mGL
Actual Baffle 2 476,00 478.00 Top-Ca Pressure at MPP 727 |o=mi

Table 4. Perforation Intervals Actual

PL1&2 + GR 7/06/2011 520.11 - 520.92 23/4 | HSC | 6.000 | SDP-2750-311NT4| 15.0 42
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Table 5. Completion Details Planned

INDICATED STRING WEIGHT:
CALCLILATED STRING WEIGHT:

Well: M219FR DATE: 26112010
e bl gt {Frac Well - MCM Targets)
AMG Coordinases - East: giiex Diaturm: GL{m ASL) 3000 m
AMG Coordinates - North: 75792 AGD 84 X000 KB alev erion: 365 m
-0.415
1 E-1Z x_15.5ppl Koo Casing (10 4 2507, Burst Pressure 4810psi) 128 Joinis) = 421.07m 4311 430,54
T E T o —Codm k] FREEN]
3 102" x 18 5pd KES Marker Joint = 253m 28 436,53
4 Fraz Collar (Tppe 248 LTC) - G835 Geat & 3075 Ball (Topio) = Zm e 436,54
=T 15%5 ngEn:ung h 11} :.ﬁgﬁ', Hurst Pressure 487 0pa) I Jambs) = 25 320m k1] 472 04|
[ E-1Z x_15.5pp Kab Marker Joinl = 232m EE 475,48
7 Fraz Collr (S2nzs 380 LTC) - 3.250" Saal & 3.500° Ball (CTE - Aed) =.ZZm (] 47 6.0
] TNZ % 15 opm Fab asing (10 4 250, Burst Freasre $810p21) T Joria) = 22 4am ] ERERE]
E EAT w15 5ppl KES Marker Joint - 254m 23] HEES
10 5-1/2"x 15 .5ppl K55 Casing (10 4:350", Burst Pressure 4810psi) (2 Joints] = 25.84m 53| 53871
11 Frac Collar (Type 248 LTC) - 2575 Geat & 3.250° Ball (Topto) - Zm E 538,03
iH E1/Z « 15 5ppl KES Gasing (1D 4 3507, Burst Pressurs 4810psi) (5 Joints) = 52 85m X HEED
13 E-1Z x_15.5pp Kab Marker Joinl = 234m EE EIRGE|
14 -1/ x 15 5ppl KES Casing {ID 4.250", Burst Pressure 401 0p=i) [ doints] = 83.10m 861 8u7.72
15 =1/2° LTC Float Shee (Type 228 ciw Recsiver plate} = 45m 0.5]
16 BT (Type 211-2) Tnl Stags Flexhbls Cemen Plug ohw Type 217 Mas: 00
— [ 7 7
a [Ts]
[i] (57 Jeintz) 00
MNob2s: Detail net shown includes 24 x & V2" Casing centralzams TOTAL
IDrIIIIng
Cremrall drilkng time was 12375 hr's
CiAd Start date 1808V10
Firish dab= 2409010
|Cementing
Plug bumped a1 1000psi, hald 1600pesi for & min, 15bbls cament rebumed o surlacs and 0 28kbkls Bleed back onos pressurs rsleassd.
——
—
Fil —
— ]
Az
Displacement Wl (E6l) Bump Plag (M) Bump Press (psil | Press Held | Float Held
Fluid {min} [hile]
gt E47 1000 5
[CEL Parforating
QA2 fauzs peiformed the CBLon the 2212010 using the crane truck. Based cnthe CEL resulis & was decided to perforale the lwer zone, Used twe landem 3m
.
— [a]
il —=
- CASIMG DETAILS
— Szec|ESE
GA & GR1 Gras=JARELE
ity Ihded Wann Thrd
— [a]
CASING DETAILS Cament Denshy Yield WatarBag  Total Fulcol Excass
— 0] 7T [N e ] T - T
PLi& PL2 Waighe: |15 581t Laad TRaps
3 7]
Depth St |E28.1Tm Tad Czmert I 145 ppg [ 1394 cuivis] 801 palime] 8.2 malfs] EZSEH] 7o)
TrFi dameier 4350 Tai Czment 10051 gps CO-LE, 0.03gps FP-5LS, 0.083gps A-3L
- H — [O1] ot Flanre=d TOL was 1o surlace and TOT was 1o 250mGL (Digplaced with KT water
cu o [ e
+— =]
- e FERTER] oMz cedEr | I1E [ES T |Ficsmemed| 84 | 5
PRESEURE
TEMPERATLIRE
— REMARKE:
JARHULLS FLUID:

5] [CAHDECWEGAT
TEREIOHN:
WOT TO SCALE [WELLSITE 2JPERVISOR:]
FROPOSED: YES TBING MSTALLATION ! LAST WORKOWER _DATE: H
CAILLING: YES D RAFTEL EY: i Eubt=nk OATE: H O 082010
COMPLETICN:  MA Z ; ] DATE:
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3. DIAGNOSTIC TECHNIQUES

Analysis of fracture treatment pressure data can provide insight into hydraulic fracture dimensions and
can quantify proppant placement problems. The most common diagnostic technique used during
hydraulic fracturing activities is Fracture Pressure Analysis.

Real-time Fracture Pressure Analysis allows stimulation practices to be optimized and measures
taken in real-time to minimize potential proppant placement problems.

The most popular Fracture Pressure Analysis technique was presented by Nolte and Smith. It
involves plotting the log of net treating pressure vs. log of pumping time. Net pressure is the
difference between bottom-hole fluid pressure in the fracture and total fracture closure stress.

Several regimes of fracture growth can be determined using the Net Pressure Plot (see Figure 1).

1000
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Stable height
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Near well
restriction

m=1/8 to 1/4:
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m<0:
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Net Pressure, psi

10

1 10 100

Pumping Time, min

Figure 1 - Net Pressure Plot

The optimum treating pressure response is indicated by a positive slope of 1/2 to 1/4 indicating lateral
fracture growth with restricted height.

A zero slope indicates stable height growth with continued propagation of length.

Negative slopes indicate unstable height growth while steep positive slopes indicate tip screen-outs or
restricted extension.

Generally, a higher slope indicates a restriction nearer the wellbore.

The interpretation of the fracture pressure response shown by the plot is dependent on the
assumptions of the particular model from which it was derived. It also requires knowledge of variations
in bottom-hole fracture pressure during the job. This technique is used by many service companies to
interpret fracture behavior during pumping.

It should be noted that the curves are non-unique and can be affected by other factors such as:-
e Perforation and near well bore erosion;
e Perforation and near wellbore bridging/packing;
e Changes in leak off due to fissures; and
e Perm changes, etc and due to changes in the fluids (primarily friction with water Fracs, but it
can be density or viscosity changes).

Prior to the Main Fracturing treatment a step down test is performed and analyzed to calculate
perforation (Pperf) and near wellbore Pressure (friction) losses (NWBPL). Since the step down
analysis is performed using surface treating pressure, the pipe friction needs to be entered for
analysis credibility. This analysis is used to determine near wellbore pressure loss effects (i.e.,
problems with anomaly high pressures which may cause a near wellbore screen-out) and if there are
potential issues with the entry of sand through the perforations.

Baker Hughes — Well Services (Australia) Pty Ltd. Page 6 of 39
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This analysis is performed after fracture propagation has been established. Then during the step
down the rate is decreased in a stair-step fashion for a short period of time while the pressure
stabilizes. As the injection rate decreases, the pressure will also decrease as a result of perforation
and near wellbore pressure losses. The relationship between the decreasing rate and pressure results
in a determination of near wellbore pressure losses.

Pressure ==

Perforation Friction

Rate —=———m=—

Baker Hughes — Well Services (Australia) Pty Ltd. Page 7 of 39
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4. GEOLOGICAL OVERVIEW

Hydraulic Fracturing was carried out on 5 intervals in this well, whose details and depth are
highlighted in yellow below.

This report only covers the Fracture Stimulation treatment of Zone 2 — PL1&2 + GR seam

|SUBMARY OF STRATIGRAPHY
Sieam ! Formation WD Fram (i MO Ta fm) TVD. From {mj TVD Ta{m) Thikcknass (i Commmes
Alluvium 1 14 14
BOW &4 ] o
FCCOM 4b 120,10 130,00 08
FCCOM 4a 145.40 154.60 B2
FCOM 3 183.80 192.00 B2
FCOM 2 215.70 22370 E
co 2E88.00 268.40 04
FCOMA 271.20 285.30 144
FHF 331.30 355,60 3
FHF 3E5.00 383.00 12
QA1 20421 423060 42470 4.4
QA22-Bsam 446.20 4800 18 a2 row zpit fram 1he "04°
CB-Seam 45280 464,80 H
o5 480.00 48170 17 "7" split from GR to GB
GR 501.80 S03.60 18
PLi1&a2 519.80 S521.20 14
Co 524.00 524710 07 probably a GPO equivalent
GM S7T8.50 S585.20 (i
co 601.30 E01.70 04
GML B21.40 24,20 28
Co G210 2670 [
Co BA2.50 3280 03
GO 545.50 47,10 13
Co B58.20 59,50 13
Co GT0.70 &71.90 12
Gl 594,40 87,90 a5
TEMP SANG METERS RES(84N) COMP
0 DEGC 60p DEG 10 0.1 OHM-M 1000‘-0.2 G/ICC O.B:
CALIPERL RES(16N) DEN(SS)
0 MM 300 0.1 OHM-M 10001 G/cC 3
RES(SG) DEN(LS)
0 200n 0.1 OHM-M 100q1 G/ICC 3
il |
| |
| |
|
00 i T
|
i
| S I\
10 yil.
; !
i1 [
| |
20 _ P
.k._ |
|
|
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5. STEP DOWN TEST
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The Step Down test is a diagnostic analysis to determine if the downhole losses correspond to
perforation or formation restriction. An alpha coefficient for the graph near 0.5 indicates tortuosity and
+/- 2 indicates perforation problems. In this case the coefficient found of 0.773279 indicates that there
are signs of near wellbore tortuosity but total difference in pressure were 862 psi which indicates
possible both tortuosity and perf restriction.

Step Down Diagnostic - Surface

800
I
¥ DP NW Data Points Number of perfs = 42
700| L — DP NW Alpha=0.773279| |Discharge Coeff. = 0.6 K
—~ <> DP Total NW Data Points rerf dameter = 939 (. )‘/
‘7 600—DP Total NW
&
500
7}
3 400 /
— *
= 300
70}
wn
L 200
am
100
0
0 3 6 9 12 15 18 21
Rate (bpm)
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6. MAIN TREATMENT

Table 6. Main Treatment Summary

Parameter Value Units

Ave Rate 20.5 bpm

Ave STP 2,130.6 psi

Breakdown Pressure (Surface) 2,534 Psi

Max Surf Treating Pressure reached 2,534 psi

ISIP (end of Step Down Test) 1,485 psi

ISIP (end of main treatment) 1,523 psi

Fracturing Gradient (end of SDT) 1.33 psi/ft

Fracturing Gradient (end of main) 1.36 psi/ft

Friction Pressure (AP, end of SDT) 862 psi

Friction Pressure (AP, end of main) 165 psi

Treatment Fluid Type Treated water

Treatment Pad Volume 253.5 bbls

Treatment Total Volume (Clean) 1,814.9 bbls

Treatment Flush Volume 41.7 bbls

Scheduled Proppant 25,500 0 0 lbm

Proppant Placed 26,450 0 0 lbm

Proppant Type 20/40 16/30 100 Mesh

Figure 1. Treatment Plot — Main Frac

Figure 2.

Arrow Energy- M219FR Zone-2 Main

——Real-Tune WI Pressure (ps1)
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7. HISTORY MATCH

6.1 Calculated Values at End of Treatment
This is a Non-unique solution and the output numbers should be used with caution

GR PL1&2

Slurry Volume Injected 823.33 1021.6 (bbl)
Liquid Volume Injected 810.02 1004.9 (bbl)
Fluid Loss Volume 731.49 795.89 (bbl)
Frac Fluid Efficiency 0.11154 0.22093

Net Frac Pressure 50.585 36.24 (psi)
Length (one wing) 96.498 101.9 (m)
Upper Frac Height 24.125 25.476 (m)
Lower Frac Height 24.125 25.476 (m)
Upper Frac Height (TVD) 478.6 495.04 (m)
Lower Frac Height (TVD) 526.84 545.99 (m)
Total Frac Height 48.249 50.952 (m)
Max. Frac Width at Perfs 0.0098247 0.021652 (ft)
Avg. Hydraulic Frac Width 0.0065498 0.014435 (ft)

6.2 History Match

This is a Non-unique solution and the output numbers should be used with caution
Surface & Net Pressures History match

— Surface Pressure (psi) — Mleasured Swrface Rate by
— Ileasured Surface Pres. (psi) — Measared Surface Cone. (Trafzal)
— #3 Met Pressure (psi)

— #9 Ileasured Met Pressure (pai)

— #4 Measured Net Pressure (psi)
a0 N

— ] |8

A 1

|

Surface & Net Pressures (psi)
E t
Q
Rate & Concentration

\
| AT - Il [ os
r i J
oll | 1] | .
an o W & a0 10 120 (LLgT]
Time (tritr)
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6.3 Fracture Profile

This is a Non-unique solution and the output numbers should be used with caution
o Stress Width Profiles Concentration/Area (Closure)

*

+ Lengfly
[ I
40 | | 0

izx]

TN
a
b
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8. APPENDIX 1 — DAILY REPORT

Viaw
B NUGHES

FRACTWRING OPERATIONS - DAILY REPORT

[ Base/Locafion: Roma | Date:7/6/11

| Page 1 of 1

Job Type: Frac

Supervisor: Clayton James

Personnel: Clayton James, Joe Hopkins, Anthony TeWano, Mark Reddy, Craig Missner,
Justin Steele, John Trelor, Robin Kim, Lus Keohler, Michasl Reimen

Lease: M219FR

DETAILS
Safety lssues/Topics Lifting, Pinch points, Swing paths, 3 Party Operations, Tag Lines, Slips Trips and Falls, High
Pressure Lines, Local Wildlife, Working at Heights, Vehicle Movement, Fork Lift Movemsa nt, Chamicals
Equipment Mobilized NA
Shift Meeting Held DE00
PROJECTS and EQUIPMENT USED
Clean Area Yas Qils Checked Yes
Parts Used MNane Units Fuelled Up Yes
CONSUMABLES and INVENTORY
I I I I
TIME BREAKDOWN
Time DESCRIPTION
0600 Got to location
0745 Vause tied on well head andwe greased drive lines and worked on chem pumps and loaded 10 bags of 20v40
0gan Fired guns
0845 Eleading off surface Vause comes off
oson Vause is going krack down
0935 Vause shut in well head
0345 SJef dropped ball
1000 Working on chem. Pump and tesi rates
1035 Safety mesting
1045 Psi test 5005 prv 4359
1230 Shut down dropped 10 balls during job at 785 barrels
1245 Shut in
1260 Vause safety meeting and start lnading & bags of 20040
1340 Vause is unhooking off well
1345 Safety meeting
1400 Finished leading chem and noticed leak on suction manifold will be running with ong pump
1427 Sel psi test to 5000 and piv to 4319
1430 Started job opening psi is 936
1827 We shut down pumped 16768lbs of sand
1537 Maonitor well
1540 Started to load sand and we made the callto run with ene pump and Jefi okayed it
1545 Vause safety meeting and then boys started to rip suction manifold off 33 and check valves out of 34
1645 Got suction manifold off and valves checked and sand loaded
1700 Grease high pressure iren valves
1730 Head back to camp
STATUS AT COMPLETION OF PROJECT

MNa of BES raports:0 Araa Laft Tidy:: Yes :
HAZ/ Near miss reports:0 Conwvoy Procedures: Yes

COMMENTS /OBSERVED FAULTS/SAFETY

I

Supervisor: Clayton James Date: June 7/2011

Company Rep: Jeff Dzeryk Date: June 7/2011

Baker Hughes — Well Services (Australia) Pty Ltd.
108 Poole Street, Welshpool, Western Australia 6106
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9. APPENDIX 2 — EQUIPMENT LIST

Fracturing Equipment: 2 x
1 x
1x
1x

1X
2 X
1x
1x
1x
1x
2 X
2 X

Wire Line Equipment: 1 x

2000 HHP Rhino Quintaplex 6.5” Fluid End Frac Pump

Mobile Frac Blender (MFB) 125E TM Blender

Mobile Sand Storage Trailer Mounted (220,000 Ib)

Computerised Stimulation Treatment Van/Container (STV/STC 1400)
c/w BJ Services Job Master™ and Isoplex™ Data Acquisition

System and BJ Fracman™ (single panel for multiple pump control
system)

Iron Truck (Full 1502 3” Iron package)

lot 4 inch Suction and Discharge Hoses

3” HP Nitrogen Charged Back Pressure, In Line Over Pressure Relief
Valve

set of Pressure Transducers and Cables

Chemical Transfer Pump c¢/w Hoses

Personnel Communications System

Crew Container (Canteen) with Field Lab

Forklift — 4.5 MT Manitou

10 inch suction hose with snorkel package (not used on this well)

500 bbls capacity Mobile Frac tanks

5” Wellhead, Frac head and flow-back iron (only 1 set used on this
well)

Crew Vehicle

Wireline Unit (WU#14) with Lubricator, BOP’s and data acquisition

(Vause Wireline) 1 x  Crew Vehicle

Crane Equipment: 1x 50T Slew Crane and lifting gear

(LCR) 1x  Crew Vehicle

Transfer Pumps: 2x  Sykes CP200, 200 mm (8”) Centrifugal Pumps

(Coates Hire) 1 x  Sufficient length of 8” lay-flat hose

Baker Hughes — Well Services (Australia) Pty Ltd. Page 14 of 39

108 Poole Street, Welshpool, Western Australia 6106



Baker Hughes Incorporated
Pressure Pumping

Arrow_M219FR_Zone-2

A
BAKER
HUGHES

10. APPENDIX 3 — MAIN TREATMENT SCHEDULE (DESIGNED)

PROPPANT SCHEDULE Client Arrow
(m) (m) (in) (in) (bbls/m) (bbls) (gals) Well No M219FR
Completion Component Top Bottom oD 1D Cap. Volume Volume Zone No 2
Casing 0.00 698.17 5.500 4.950 0.0780935 54.52 2289.95 Location QLD
Tubing 0.00 0 0.00 0.00 Date 7-Jun-11
(m) Treatment Type Fracture Stimulation
Perf No. Seam Top Bottom SPF No. Dia. Displace Zone Gap Fluid Type Treated Water
1 QA1 & QA21 420.91 424.47 3 35 0.38 32.87 4 22.04 Sand Type 20/40
2 QA22 446.51 447.73 6 24 0.38 34.87 3 54.38 Supervisor Clayton James
3 GR 502.11 503.33 6 24 0.38 39.21 2 16.78 Engineer Robin Kim
4 PL1 &2 520.11 520.92 6 16 0.38 40.62 2 57.9 Client Rep Jeff Dzeryk
5 GM 578.82 584.87 3 60 0.38 45.20 1
6
Clean Fluid Volume Proppant Slurry Volume Injection Time
Stage Fluid Stage Stage Cum Conc. Size Stage Cum Stage Cum Rate Stage Cum Remarks
(gals.) (bbls) (bbls) (Ibm/gal) (lom) (lom) (bbls) (bbls) (bbls/min) (min) (min)

1 Treated Water 13,000 309.5 309.5 0.00 0 0 309.5 309.5 15 20.6 20.6 Pad

2 Treated Water 3,000 71.4 381.0 0.25 20/40 Sand 750 750 722 381.8 15 4.8 255 Prop

3 Treated Water 3,000 71.4 452.4 0.50 20/40 Sand 1500 2250 73.0 454.8 15 4.9 30.3 Prop

4 Treated Water 3,000 71.4 523.8 0.75 20/40 Sand] 2250 4500 73.9 528.7 15 4.9 35.2 Prop

5 Treated Water 4,000 95.2 619.0 0.00 0 4500 95.2 623.9 15 6.3 41.6 Sweep

6 Treated Water 3,000 71.4 690.5 0.50 20/40 Sand 1500 6000 73.0 696.9 15 4.9 46.5 Prop

7 Treated Water 3,000 71.4 761.9 0.75 20/40 Sand] 2250 8250 73.9 770.8 15 4.9 51.4 Prop

8 Treated Water 3,000 71.4 833.3 1.00 20/40 Sand| 3000 11250 74.7 845.5 15 5.0 56.4 Prop

9 Treated Water 3,000 71.4 904.8 1.25 20/40 Sand] 3750 15000 75.5 920.9 15 5.0 61.4 Prop

10 Treated Water 4,000 95.2 1000.0 0.00 0 15000 95.2 1016.2 15 6.3 67.7 Sweep

11 Treated Water 3,000 71.4 1071.4 0.50 20/40 Sand 1500 16500 73.0 1089.2 15 4.9 72.6 Prop

12 Treated Water 3,000 71.4 1142.9 0.75 20/40 Sand] 2250 18750 73.9 1163.1 15 4.9 775 Prop

13 Treated Water 3,000 71.4 1214.3 1.00 20/40 Sand] 3000 21750 74.7 1237.7 15 5.0 82.5 Prop

14 Treated Water 3,000 71.4 1285.7 1.25 20/40 Sand] 3750 25500 75.5 1313.2 15 5.0 87.5 Prop

15 Treated Water 1,640 39.0 1324.8 0.00 0 25500 39.0 1352.2 15 2.6 90.1 Flush

(bbls) (gals) (SG) No. Bags (lbm)

Fluid 1 Treated Water 1,324.8| 55,640 Sand 1 20/40 Sand 2.65 9.6 25,500
Fluid 2 0.0 0 Sand 2 2.65 0
Fluid 3 0.0 0 Sand 3 0
Total Fluid Volume 1,324.8] 55,640 Total Sand 25,500

Baker Hughes — Well Services (Australia) Pty Ltd.

108 Poole Street, Welshpool Western Australia 6106

Page 15 of 39



Baker Hughes Incorporated
Pressure Pumping

Arrow_M219FR_Zone-2

A

BAKER

10. APPENDIX 4 — MAIN TREATMENT ADDITIVES SCHEDULE (DESIGNED)

ADDITIVES SCHEDULE

Client Arrow

Additives Conc UoM Total UoM Well No M219FR
Fluid 1: Treated Water Sodium Hypochlorite 12.5% 0.50 gpt 27.82 |gal Zone No 2
Acetic Acid 0.50 gpt 27.82 |gal Locaiton QLD
Date 07-Jun-11
Fluid 2: Treatment Type Fracture Stimulation
Fluid Type Treated Water
Sand Type 20/40
Supervisor Clayton James
Engineer Robin Kim
Client Rep Jeff Dzeryk
Blender Unit (Liquid Chemicals) Blender Unit (Dry Chemicals)
Acetic Acid >98% Sodium Hypochlorite 12.5%
Conc. Rate Total Conc. Rate Total Conc. Rate Total Conc. Rate Total Conc. Rate Total
Stage Fluid Prop. Conc. gpt gpm gal gpt gpm gal gpt gpm gal gpt gpm gal ppt ppm Ibs
1 Treated Water 0.00 0.50 0.32 6.50 0.50 0.32 6.50
2 Treated Water 0.25 0.50 0.32 1.50 0.50 0.32 1.50
3 Treated Water 0.50 0.50 0.32 1.50 0.50 0.32 1.50
4 Treated Water 0.75 0.50 0.32 1.50 0.50 0.32 1.50
) Treated Water 0.00 0.50 0.32 2.00 0.50 0.32 2.00
6 Treated Water 0.50 0.50 0.32 1.50 0.50 0.32 1.50
7 Treated Water 0.75 0.50 0.32 1.50 0.50 0.32 1.50
8 Treated Water 1.00 0.50 0.32 1.50 0.50 0.32 1.50
9 Treated Water 1.25 0.50 0.32 1.50 0.50 0.32 1.50
10 Treated Water 0.00 0.50 0.32 2.00 0.50 0.32 2.00
11 Treated Water 0.50 0.50 0.32 1.50 0.50 0.32 1.50
12 Treated Water 0.75 0.50 0.32 1.50 0.50 0.32 1.50
13 Treated Water 1.00 0.50 0.32 1.50 0.50 0.32 1.50
14 Treated Water 1.25 0.50 0.32 1.50 0.50 0.32 1.50
15 Treated Water 0.00 0.50 0.32 0.82 0.50 0.32 0.82
27.82 27.82 0.00 0.00 0.00

Baker Hughes — Well Services (Australia) Pty Ltd.

108 Poole Street, Welshpool Western Australia 6106
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11.APPENDIX 5 — PRE FRACTURE PRODUCT COMPOSITION

Pre Fracture Product Composition Report Well No: M219FR Zone: 2 DESIGN
Product to Wt. Fraction  Product Conc. Proportion of
Total of Productto In Total Product to
Injected Total Injected Injected Total Injected
Density Density Volume Mass Mass Volume Mass Water Mass
Additive Name (SG) (ppg) BJ Component Use Totals UoM (L) (Ibs) (kgs) (% vl) (% wt) (mg/1) (ppm)
Acetic Acid >98% 1.07 8.924 pH Buffer 27.82 gal 105.31 248.26 112.61 0.05% 0.05% 534.65 506.82
Sodium Hypochlorite 12.5% 1.22 10.175 Bacteriacide 27.82 gal 105.31 283.06 128.40 0.05% 0.0577% 609.61 577.87
0.00
0.00
0.00
0.00
20/40 Sand 2.65 22.115 Proppant 25,500.00 Ib 4,367.89 25,500.00 11,566.62 2.03% 5.20% 54,917 52,058
Water 1.00 8.345 Water 55,640.00 gal 210,620.32 |464,339.73 |210,621.25 |97.87% 94.69% 1,000,005 947,942
100.00% |100.00%
Total Combined Mass of Water and Sand Injected 489,840 222,188
Total Combined Mass of Product 531 241
Total Mass of Water, Sand, and Products 490,371 222,429

AdditiveName
Sodium Hypochlorite 12.5%

Acetic Acid >98%

CAS of

Hazardous Compnents
7681-52-9

1310-73-2

64-19-7

Hazardous Component Chemical Name

Sodium hypochlorite
Sodium hydroxide
Glacial acetic acid

Baker Hughes — Well Services (Australia) Pty Ltd.
108 Poole Street, Welshpool Western Australia 6106
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12. APPENDIX 6 — POST FRACTURE PRODUCT COMPOSITION

Post Fracture Product Composition Report Well No: M219FR Zone: 2 ACTUAL
Product to Wt. Fraction  Product Conc. Proportion of
Total of Productto In Total Product to
Injected Total Injected Injected Total Injected

Density Density Volume Mass Mass Volume Mass Water Mass

Additive Name (SG) (ppg) BJ Component Use Totals UoM (L) (Ibs) (kgs) (% vl) (% wt) (mg/1) (ppm)

Acetic Acid >98% 1.07 8.924 pH Buffer 37.00 gal 140.06 330 150 0.05% 0.05% 519 498

Sodium Hypochlorite 12.5% 1.22 10.175 Bacteriacide 29.00 gal 109.78 295 134 0.04% 0.04% 464 445

20/40 Sand 2.65 22.115 Proppant 26,450.00 Ib 4,530.62 26,450.00 11,997.53 1.54% 3.99% 41,579 39,919

Water 1.00 8.345 Water 76,225.80 gal 288,546.06 [636,137.08 288,547.33 98.37% 95.92% 1,000,005 960,081
100.00% |100.00%

Total Combined Mass of Water and Sand Injected 662,587 300,545

Total Combined Mass of Product 625 284

Total Mass of Water, Sand, and Products 663,212 300,828

AdditiveName
Sodium Hypochlorite 12.5%

Acetic Acid >98%

CAS of

Hazardous Compnents
7681-52-9

1310-73-2

64-19-7

Hazardous Component Chemical Name
Sodium hypochlorite

Sodium hydroxide

Glacial acetic acid

Baker Hughes — Well Services (Australia) Pty Ltd.
108 Poole Street, Welshpool Western Australia 6106

Page 18 of 39




Baker Hughes Incorporated

Pressure Pumping

Arrow_M219FR_Zone-2

A
BAKER
HUGHES

13. APPENDIX 7 — MAIN TREATMENT PUMP SCHEDULE (ACTUAL)

SURFACE TREATMENT SCHEDULE PUMPED

Stage No. Avg Slurry Liquid Slurry Total Slurry Total Time Fluid Type Prop Type Conc. From Conc. ToProp. Stage
Rate Volume Volume Volume (Ilom/gal) (Ibm/gal) Mass
(bpm) (bbl) (bbl) (bbl) (min) (Iom)

1 12.597 37.005 37.005 37.005 3.725 Treated Water 0 0 0

2 0.0014403 0.00010464 0.00010464 37.005 3.7976 0 0 0

3 18.598 216.04 216.04 253.05 15.414 Treated Water 6.1442e-06 6.1442e-06 0.055751

4 20.472 119.47 120.8 373.85 21.315 Treated Water 20/40 0.24673 0.24673 1238

5 20.41 10.552 10.763 384.61 21.842 Treated Water 20/40 0.44195 0.44195 195.86

6 20.422 28.629 28.629 413.24 23.244 Treated Water 7.9963e-05 7.9963e-05 0.096149

7 20.421 98.609 100.82 514.06 28.181 Treated Water 20/40 0.49502 0.49502 2050.2

8 20.427 14.865 15.357 529.41 28.933 Treated Water 20/40 0.73221 0.73221 457.13

9 20.487 40.879 40.891 570.31 30.929 Treated Water 0.0062236 0.0062236 10.686

10 20.458 77.443 80.058 650.36 34.842 Treated Water 20/40 0.74626 0.74626 2427.3

11 20.457 10.748 11.185 661.55 35.389 Treated Water 20/40 0.89847 0.89847 405.59

12 20.566 219.24 219.24 880.79 46.049 Treated Water 5.7775e-05 5.7775e-05 0.53199

13 20.45 78.599 80.352 961.14 49.979 Treated Water 20/40 0.49296 0.49296 1627.3

14 20.47 117.05 121.02 1082.2 55.891 Treated Water 20/40 0.74923 0.74923 3683.4

15 20.482 67.022 70.011 1152.2 59.309 Treated Water 20/40 0.98527 0.98527 2773.5

16 20.591 169.52 169.52 1321.7 67.542 Treated Water 1.201e-05 1.201e-05 0.085511

17 20.522 30.773 31.796 1353.5 69.091 Treated Water 20/40 0.73411 0.73411 948.82

18 20.474 137.84 144.02 1497.5 76.126 Treated Water 20/40 0.99045 0.99045 5734.1

19 20.509 80.482 80.484 1578 80.05 Treated Water 0.0003852 0.0003852 1.3021

20 20.488 21.535 21.978 1600 81.123 Treated Water 20/40 0.45425 0.45425 410.87

21 20.482 59.482 59.482 1659.5 84.027 Treated Water 4.3185e-05 4.3185e-05 0.10789

22 20.444 54.552 56.368 1715.8 86.784 Treated Water 20/40 0.73569 0.73569 1685.6

23 20.457 34.268 35.817 1751.6 88.535 Treated Water 20/40 0.99859 0.99859 1437.2

24 20.512 21.124 22.32 1774 89.623 Treated Water 20/40 1.2507 1.2507 1109.6

25 20.61 27.491 29.285 1803.2 91.044 Treated Water 20/40 1.4422 1.4422 1665.2

26 2.3198 41.676 41.676 1844.9 109.01 Treated Water 8.6452e-08 8.6452e-08 0.00015132

Total Slurry Volume 1844.9 (bbl)

Total Liquid Volume 1814.9 (bbl)

Total Proppant Mass 27863 (Ibm)

Baker Hughes — Well Services (Australia) Pty Ltd.

108 Poole Street, Welshpool Western Australia 6106
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BOTTOMHOLE TREATMENT SCHEDULE PUMPED

Stage No. Avg Slurry Liquid Slurry Total Slurry Total Time Fluid Type Prop Type Conc. From Conc. ToProp. Stage
Rate Volume Volume Volume (Ilom/gal) (Ilom/gal) Mass
(bpm) (bbl) (bbl) (bbl) (min) (Ibm)

Well 9.9288 42.68 42.68 42.68 5.0861 Treated Water 0 0 0
19.151 37.005 37.005 79.684 7.0184 Treated Water 0 0 0

2 20.618 0.00010464 0.00010464 79.684 7.0184 0 0 0

3 20.628 216.04 216.04 295.73 17.492 Treated Water 6.1442e-06 6.1442e-06 0.055751

4 20.431 119.47 120.8 416.53 23.404 Treated Water 20/40 0.24673 0.24673 1238

5 20.489 10.552 10.763 427.29 23.929 Treated Water 20/40 0.44195 0.44195 195.86

6 20.403 28.629 28.629 455.92 25.333 Treated Water 7.9963e-05 7.9963e-05 0.096149

7 20.426 98.609 100.82 556.74 30.268 Treated Water 20/40 0.49502 0.49502 2050.2

8 20.528 14.865 15.357 572.09 31.017 Treated Water 20/40 0.73221 0.73221 457.13

9 20.476 40.879 40.891 612.99 33.014 Treated Water 0.0062236 0.0062236 10.686

10 20.455 77.443 80.058 693.04 36.928 Treated Water 20/40 0.74626 0.74626 2427.3

11 20.556 10.748 11.185 704.23 37.472 Treated Water 20/40 0.89847 0.89847 405.59

12 20.561 219.24 219.24 923.47 48.135 Treated Water 5.7775e-05 5.7775e-05 0.53199

13 20.44 78.599 80.352 1003.8 52.066 Treated Water 20/40 0.49296 0.49296 1627.3

14 20.479 117.05 121.02 1124.8 57.975 Treated Water 20/40 0.74923 0.74923 3683.4

15 20.499 67.022 70.011 1194.9 61.391 Treated Water 20/40 0.98527 0.98527 2773.5

16 20.593 169.52 169.52 1364.4 69.623 Treated Water 1.201e-05 1.201e-05 0.085511

17 20.476 30.773 31.796 1396.2 71.175 Treated Water 20/40 0.73411 0.73411 948.82

18 20.47 137.84 144.02 1540.2 78.211 Treated Water 20/40 0.99045 0.99045 5734.1

19 20.501 80.482 80.484 1620.7 82.137 Treated Water 0.0003852 0.0003852 1.3021

20 20.494 21.535 21.978 1642.7 83.209 Treated Water 20/40 0.45425 0.45425 410.87

21 20.485 59.482 59.482 1702.1 86.113 Treated Water 4.3185e-05 4.3185e-05 0.10789

22 20.443 54.552 56.368 1758.5 88.87 Treated Water 20/40 0.73569 0.73569 1685.6

23 20.576 34.268 35.817 1794.3 90.611 Treated Water 20/40 0.99859 0.99859 1437.2

24 20.497 21.124 22.32 1816.6 91.7 Treated Water 20/40 1.2507 1.2507 1109.6

25 1.6339 26.489 28.281 1844.9 109.01 Treated Water 20/40 1.4957 1.4957 1664

Total Slurry Volume 1844.9 (bbl)

Total Liquid Volume 1814.9 (bbl)

Total Proppant Mass 27861 (Ibm)
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14. APPENDIX 8 — MSDS

CONSOLIDATED CHEMICAL CO.

ABN 34 527 060 773 ACN 005 D56 502

52-62 Waterview Close, DANDENONG SOQUTH, 3175
P.0O. BOX 4415, DANDENONG SCQUTH, 3164, VIC, AUSTRALIA.
PHONE (03) 9798 7555 FAX (03) 9799 7666
E-mail: sales@conchem.com.au
Website: www.conchem.com.au

ACETIC ACID GLACIAL HTRENE

Chemwatch Material Safety Data Sheet Revision No: 7 Chemwatch 2789-3

Issue Date: 17-Mar-2009 CD 2009/1

Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME
ACETIC ACID GLACIAL

SYNONYMS

C2-H4-02, CH3COOH, ROA30, "glacial acetic acid”, "acetic acid > 80%", "acetic acid vapour”, "methane carboxylic acid”, "vinegar acid”, "ethanoic acid”,
“ethylic acid", "anhydrous acetic acid”, "pyroligneous acid", Ashland, J.T.Baker, Chem-Supply, "Fisher Scientific”

PROPER SHIPPING NAME

ACETIC ACID, GLACIAL or ACETIC ACID SOLUTION

PRODUCT NUMBERS
10,11521,10304,10582,2871

PRODUCT USE

Manufacturer of various acetates, acetyl compounds, acetate rayen, plastics and rubber; in tanning, printing calico and dyeing silk. As an acidulant and
presr?watrv'e in foods. Sclvent for many organic substances; also dissolves phespherus, sulphur and halogen acids. Widely used in commercial organic
syntheses.

SUPPLIER

Company: CONSOLIDATED CHEMICAL CO

Address:

52-62 Waterview Close

DANDENONG SOUTH

3175

Telephone: 03/9799 7555

Fax: 03/9799 7656

HAZARD RATINGS

Min Max
Flammability: 3 _
Toxicity: 2
Body Contact: 4 _ - Min/Nii=0
Reactivity: 1 Voderate=2
Chronic: : I ;xg;jw

Section 2 - HAZARDS IDENTIFICATION
STATEMENT OF HAZARDOUS NATURE

IHAZARDGUS SUBSTANCE. DANGEROUS GOODS. According to the Criteria of NOHSC, and the ADG Code. I
POISONS SCHEDULE

56

RISK SAFETY

» Flammable. » Keep locked up.

» Harmful in contact with skin. » Do not breathe gas/ fumes! vapour/ spray.

» Causes severe bums » Avoid contact with eyes.

» Risk of serious damage to eyes. » Wear suitable protective clothing.

» Ingestion may produce health damage” » To clean the floor and all objects contaminated by this material use water.
» Cumulative effects may result following

exposura* » Take off immediately all contaminated clothing

» In case of accident or if you feel unwell IMMEDIATELY contact Doctor or Poisens Information Centre

“limdted evidence). (show label if possible).

» This material and its centainer must be disposed of as hazardous waste.

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN %

Baker Hughes — Well Services (Australia) Pty Ltd. Page 21 of 39
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ACETIC ACID GLACIAL e

Chermaatch Material Safety Data Sheet Revizion Mo: 7 Chermwatch 2788-3
Issue Date: 17-Mar-2002 D 200av1
acetic acid glacial G4-18-7 =08

Section 4 - FIRST AID MEASURES
SWALLOWED

»
#® Foradvice, contact a Poizons Iffermation Centre or a deoctor at once.
®  Urgent hospital freatment is likely to be needed.
®  |f swallowsd do MOT induce vomiting.
* [If vermiting occurs, l=an patient forward or place on left side head-down position, if possizle) to maintain open ainvay and prevent aspiration.
# Observe the patient carsfully.
# Mever give licuid to a person showing signs of being sleepy or with reduced awsreness; Le. becoming unconscious.
#* Give water torninse ocut mouth. then provide liquid slowly and as much as casualty can comfortably drink.
®  Transport to hospital or doctor without delay.
E

w» If this product comes in contact wih the eyes:

Immediately hold eyelds apart end flush fhe eye continUousy wWith runming water.

Ensure complete imigabion of the ey by keeping eyelids apart and away from eye and moving the eyelids by cccasicnally Mting the upper and lower lids.
Cortinue flushing until advised ta stop by the Poiscns Information Centre or a coctor, or for at least 15 minutes.

Transpor: to hospital or doctor without dalay.

Removal of contact lerses afteran eye injury shoud only be undertaken by skiled personnel.

SKIN

w If skin or hair contact ocours:

#  Immediately lush body and clothes with large amounts of water, using safety shower if available.

®  Quickly remove all contaminated clothing including footwear.

# Wash skin ard hair with running water. Continue flushing wit water until advised to stop by the Poisons Infarmation Centre.
*  Tranzpal b uspilal, o doclo.

INHALED

Y

If funaes or combustion preducis are inhalkd remove from contaminated aroa.

Lay patient dewn, Keex warm and rested

Prostheses such as false testh, which may block arway, should be removed, where possible, prior to initiating first aid procedures.

Apply artificial respiraton if not breathing, preferably with a cemand valve resuscitator, bag-valve mask device, or pocket mask as trained. Perform CPR if
MECEssary.

# Transport to hospital, er doctor, aithout delay.

NOTES TO PHYSICIAN

» For acute or short term iepeated exposures to strong acids:

®  Ainaay problems may arise from laryngeal edema and inhalation exposure. Treat with 100% oxygen initially.

® Respiratory dsiress may require cricothyoidetomy if endotracheal intibation is contraindicated by excessihe swelling

* Intravenous lines shoud ke astablished immediately in all cases whemn there is avidencs of circulatory comsromises.

® Strong acids produce 3 coagulation necrosis characterised by formation of a coagulum (eschar) as & result of te dessicating acton of the acid on
protsins in specific tissues.

IMGESTION:

®  Immedizte dibtion (mik or water) within 20 minutes post ingsstion is recommended.

® DO NOT attempt to neutralise the acid since exothermic reaction may extend the corrosive injury.

®  Be gareful to aveid furher vomit since re-2xposurs of the mucesa o the acid is harmful. Zimit fluids to one or two glasses in an adult.

-

-

Charcoal hasno place in acid managesment.
Some authors suggest the use of [avage within 1 hour of ingzstion.

SHIN:

#® Ckir lesions require copious saline irrigation. Treatchemical burns as thermal burns with non-adhzrent gauze and wiaoping.

# Desp seconddegree bums may benefit fiom topical silver sulfadiazine.

EYE:

# Eyeinjuries reguire retaction of the eyelds to ensure thorough irigstion of the conjuctival cul-de-sacs. Imgation should last at least 20-30 minutes. DO
WO use newralising agents or any other additives. Several lires of saline are equired.

® Cycoplegic crops. (1% cyclopentolate for short-term use or 5% homatropine for longer term use) anfibistic drops, vasoconstrictive agents o artificial
tears may be indicated dependent on the seventy of the injury.

#* Stemid eye dops should only be adminisiered with the aporoval of a consulting cohthalmologist).

[Ellenharn and Barcelows: Medical Toxicalogy].

Section 5 - FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA

Water spray or fog.

Foam.

Dy chemical powdar.

BCF (where regulations permit).
Carbon dioxide.

FIRE FIGHTING

& &8 8=

Alet Fire Brigade and tell them location and nature of hazard.

May be violenily or explosively rzactive.

Wear full body protective clothing with breathing apparatus.

Prevent, by any means available, spillage from entering drains or water courses.
Consider evacuation (or protectin place).

Use water deliverad as a fine spray to control hire and cool ajjacent area.
Avod spraying water cnto liquid pools.

DO MNOT approach containers suspected to be hot.

Cod fire sxpessd contziners with water saray from a protected location.
If safe to do o, remave containers from path of firs.

Equipment should be thoroughly decontaminated ater use.

LI B BN BN BN BN BN BN BN BN B
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FIREEEXPLOSION HAZARD

Flammable.

Mcderate fire and explosion hazard when exposed to heat or flame.

Acds may reactwith metals to produce hydogen, a highly flammable and explosive gas.
Heating may cause expansion or decomposition l2ading to violent rupture of containers.
#® M=y emit cormosus fumes

L N B B

Hazard Alert Code:
EXTREME

Cherwatch 2788-3

D 20006

Combustion producis include: cafon monoxide (S0, carbon dioxide (C02), other pyrolysis products typical of buming organic material.

May emnit corrosive umes.

FIRE INCOMPATIBILITY

»
®  Avoid contamingtion with oxidsing agents Lz, nitrates, ceddising acids, chlorine bleadhes, pool chiorine etc. as ignition may result

HAZCHEM
2P

Section € - ACCIDENTAL RELEASE MEASURES

EMERGENCY FROCEDURES
MINCR SPILLS

Remowe all igniton sources.

Clean up all spillk immediateh,.

Avoid breathing vapours and contact with skin and eyes.

Control personal contact by using protective equipment

Sunilain arnd abso b smnall guanlibies wilh ve riculile v ol absoeben| malerial.
Wine up.

Caollect residues in a flammable waste coniziner.

MAJCR SPILLS

» Chemical Class:azdic compounds, organic

For reicase onte lard: recommended sorbents isted in order of priority.

L BB BN BN BN )

SOREENT TYPE RA&NE APPLICATON COLLECTION
LAND SPILL - SMALL

wood fiber - pillow 1 throw pitchfork
Erzurfiifl:::d polymer - 1 shovel shovel
crossdinked polymer - pillow 1 throw pitchfork
sorbent clay - particulate 2 shovel showel
foamed glass - pillow 2 throw pitchfork
wood fiber - particulate 3 shovel showel
LAMLD SHILL - MELIUR

:Lu:iiﬂ:::d polymer - 1 blower skiploader
polypropylene - pariculate 2 blowsr skiploader
sarbent clay - particulate 2 blower skiploader
crossdinked polymer - pillow 2 throw skiploader
polypropylens - mat 3 throw skiploader
expanded mineral -particulate 2 blowsr skiploader
Legend

DEC: Mot effective whers ground cover is denss

R; Mot reusable

I: Mot incinerable

P: Effectivensss recucad when rainy

RT:Mct effective where terrain is wgged

55 Mot for use within envirenmentally sensitive sites

W Cfzcliveness reduced when windy

Reference: Sorbents for Liguid Hazardous Substance Cleanup and Contral;
R.W Melvold =t al: Pollution Techiology Review Mo, 150: Moyes Data Corporation 1258
& D0 NOT touch te spill material

Clear area of personnel and move upwind.

Alert Fire Brigade and tell ther looation and nature of hazard.

Mzy be viclently or explosively reactive.

Wear breathing apparatus plus protective glves.

Prevent, by any means available, spillage from entering drains or water course.
Mo smaoking, naked lights or ignition sources.

Increase ventilafon.

Stop leak if safeto do so.

‘Water spray or fog may be used to disperse | absorb vapour.

Contain spill with sand, earth or vermiculite.

sz only spark-free shovels and explosion proof equipment.

Collest recovarssle product inio |sbsllad contsiners for recyeling.

Absork remaining product with sand, earth or vermiculita.

Caollect solid residues and sea in labelled dums for disposal.

Wash area and prevent runoffinto drains.

If contamination of drains or watenaays coours, advise emergency serdces.

PROIECTIVE ACTTUNS FUK SPILL

LIMITATIONS

R, P, DGC, RT

RW.55

R, DGC. RT
RILP

R, P, DGC, RT
R.W, P, DGC

R.W, 55

W, 55, DGC
RIP
R.DGC.RT

W, 85, DGC
R.LW, P DGC

Fom |IERG (CanadafAustralia)

Baker Hughes — Well Services (Australia) Pty Ltd.
108 Poole Street, Welshpool Western Australia 6106
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Chermwatch Material Safety Data Sheet Rewvizion Mo: 7 Chemwatch 2788-3
Issue Date: 17-Mar-2008 CD 200801
PROTECTIVE ACTION ZONE Isalation Distancs 25 matres
Diowrnwind Protection Distance 250 metres
. IERG Mumnber 12
evacuation hait
direction downwind
distance
wind Isolation  down| wind distance
direction \Distance
A half
evacuation downwind
IHITIAL / direction distance
150LATION
ZONHE
FOOTNOTES

1 PROTECTIVE ACTION ZONE |5 defined as Ihe anea In which people are at risk of namiul exposure. This zone assumes 11at random ehanges in wind direction confines the vapour pume to an
ar=a wknin 30 degrees on emer slde of the predominant wind direcion, resuing In a crosswing profectve actlen distance egual to the downwind profective action dstance

2 PROTECTIVE ACTIONS should be Iniflated to the extent possible. beginning wiih those closast o the splll and warklng awsy fram the sk2 In the dowmaind direclion. Wini the proteciive acton
Zone 3 lgvel of vapour concentration may exst resuting In nearty &l unprobecEd persons Decoming Incapactated and urable (0 tERe protcilve 070N anclor INCUMng BENOLE or ITeversie heallh
efects

3 IMITIAL ISCLATION ZONE s detamingd 35 an anea, Incduding upwing of the Incisent, within which 3 nigh probabiity of locallssd wind rsversal may expose nearty all pErsons winous sppropriate

pratection to Ife-threatening concentasans of the materal

4 SMALL SPILLS Involve @ leaking package of 200 llirss (55 LIS galons) or less, such as a drum (Jemican or box with Inner condalners). Larger packages leaking less Man 200 liires and
compressed gas leating from a small cylinder are also corsidered “small spills™. LARGE SPILLS Invalve many small leating packages or a leaking package of greater tan 203 Mires, such 35 a

carga tank, paratie 130 or 3 "ons-1nnE" COMPrassen gas cylinder

£ Guide 132 I5 [3Ren from the LIS DOT Smengency rSspanse quide Dook.

& IERG Information |5 derived from CANUTEL - Transport Canaga.

EMERGENCY RESPONSE PLANNING GUIDELINES (ERPG)

The maximum airborne concentration below which it is belisved that neary all individuals could be exposed for up to one hour WITHOUT experiencing or
developing

life-threatening health effects is:
acefic acid glacial 250ppmi

irreversible or other serious effects or symploms which could impair an indridual's abiity to take protective action is:
acefic acid glacial 35ppm

other than mild, fransient adverse efects without perceiving a cleary defined odour is:
acefic acid glacial Spom

Amercan Industrial Hygiene Association (A1HA)

Ingredients considered according excesd the following cutoffs

Very Towc (T+) »=0.1% Touic (T} ==2.0%
RS0 »=0.25% Carrosive (C) ==5.0%
R51 »=1 5%
else »=10%

where percentage is percentage of ingradient found in the mixturs

SAFE STORAGE WITH OTHER CLASSIFIED CHEMICALS

+ + + + X +

X Must not be stored together
Q- May be stored together with specific prevenfions
+: May be stored together

Personal Protective Equipment advice is contained in Section 8 of the MSDS.

Section 7 - HANDLING AND STORAGE

PROCEDURE FOR HANDLING

& 0 NOT allow clothing wet with material to stay in contact with skin

WARNING: Contact with water generates heat.

® Avoid all personal contact, including inhalation.

Wear protective clothing when risk of exposure ocours.

Use in a well-ventilated area.

WARNING: To avoid viclent reaction, ALWAYS add material to water and NEVER water to material.
Avoid smoking, naked lights or ignition sources.

Awvoid contact with incompatible materials.

When handling, DO NOT eat, drink or smoke.

Feep containers secursly sealsd when not in use.

Awvoid physical damage fo containers.

Always wash hands with soap and water after handling.

Work clothes should be laundered separately. Launder contaminated clothing before re-use.
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®  Use good cccupational work practice.

® Ohserve manufaciurer's storing and handling recommeandations.

®  Atmosphers should be regularly checked against established exposure standards to ensure safe working corditions are maintained.
® Containers, even those that have been emplied. may contain 2xplosive vapours,

® Do NOT cut. drill. grind. weld or perfom similar cperations on or near cortainers.

SUITABLE CONTAINER

#® Lined metal can. Lined metal drum. Lined metal safety cans.

® Parking as supplied andiar resammendad by mianfachirar

#® Plastic lining or containers may only be used if approved for flammable licuid

{non-aolar typea).

® Check that containers are clearly labeled and fres from leaks.

® D0 NOT use aluminium or gahvanisec containers

Far low viscosity naterials

® Jrums and jericans mustbe of the non-removable head typs

#® ‘Whers a can is to be usecd as an inner package, the can must have a screwed enclosure.
For rraterials with a viscosity of at least 2880 c5t. (23 deg. C) and solids {between 15 C deg. and 40deg C.):
®  Femovadle nead packaging:

®  Cans with frichon closures and

®  |ow pressure ubes and carridges

may be ussd.

Wherz combination packages are used, and the inner packages are of glass, porcelain or stoneware, there must be suffizient inert cushioning material in

contast with inne- and outer packages unless the outer packagng is a close fitting moulded plastiz box and the substances are not ncompatible with the

plastic.

& Check regulady for spills and |zaks

= Glass container Is sultable for laboratory quantiles

® D0 NOT use mild steel or galvanised containers

In accordance with ADG Codz 5.9.8. Bulk transport by Road Tarkers complying with corstruction standards RT1 or RT7

STORAGE INCOMPATIBILITY

w

® Reacts with mild steel, gavanised stes! [ zine producing hydrogen gas which may form an explosive mixture with air.

Acetic acid:

® vapours forms explosive mixtures with air (above 38 C)

#® reacts violently with bases such as carbonates and hydroeddes (giving off large quantities of heat), oxidisers, organic smines, acslaldehyde, potassium
tet-butoxide

#® reacts (someimes viclently), with strong acids, aliphatic amines, alkarclamines, dkylens ocades, epichlorchydring, acetic anhydrde, 2-amincethanal,
ammenia, ammonium nitrate, bromire pentafluonide. chiorosulfonic acid, chromic acid, chromum triceide, ethylenediamine, sthylensimine, wydrogen
peroade, isocyanates, oleum, perchloric acid, pemanganates, phosphorus iscoyanate, phosphons ichlonde, sodium peroxide, xylens

® atacks cast iron, stainless ste=l and cther metalz forming flammakles hydrogen gas

#® stacks many forms of rubber, plastics and coatings

® Avoid strong bases.

® Segregate from alkalies, cxidising agents and chemicals readly decompesed by acids, 1.2, oyanides, suffides carbonatas.

STORAGE REQUIREMENTS

»

#® Siore in approved flammable lguid storage area.

# Mo smoking, naked lightsignition sources.

#® [Heep containers securely sealed.

® Store away from incompaible materizls ina cool, dry, well-ventilated area.

® Protect containers against physical demage and check regularly for leaks.

#® Storage areas should be cleary identified, well illuminated, clear of obstruction and accessible only to treined and authorsed personnel - adequate
security must be provided so that unasthonsed personnel do 1ot have aceess.

® Tiore in grounded, propery designed and approved vesszls and away from incompatble materiss

#® Siore according to applicable regulatons for flammable matzrals for storage tanks, containers, piping, buidings, rooms, cabinets. allowable quantities
ard minimurm storage distances.

#® se non-sparking ventilation systems approved explosion proof equipment and intrinsically safe electrical systems.

#® Hawe approprate exdinguishing capasifity in storasge area {eq. portable fire extinguishers - dry chemical, foam or caraon dioxide| and flammable gas
detectors.

#® [Heep adsorbents for leaks and spills eadily available

#® [For bulk storsges, consider use of floating roof or nitrogen Banketed vessels; wheme venting to atmosphese is possible, equip storage tank wents with
flame arrestors; inspect fank vents curing winter conditions for vapour! ice build-up; storage fanks should be above ground and diked to held entire
cantents

® Ohbserve manufacturar's storing and handling recommendations.

Section & - EXFOSURE CONTROLS / FERSONAL PROTECTION

EXPOSURE CONTROLS

Source Material TWA porm TWA mg/m® STEL ppm STEL mo/m®  Peak ppm Peak ma/m® TWA FICC
Austalia Exposure Sfandards  acetic asid glacial (Acsfic acid) 10 25 15 ar

EMERGENCY EXPOSURE LIMITS

Material Revized IDLH Value (mgin3) Revised 12LH Yalue (ppm)

acetiz acid glacial 50

MATERIAL DATA

» for acetic acid:

ML EiUetector bes Tor aceic Acid, MEASUNNG IN £XCE55 of 1 ppm., ars corrmercally avalable,

Exposure at or below the TLY-TWA and TLV-STEL is thought to orotect the worker against conjunctival, nose ard respiratory tract imitaton.
Odour Safety Factor{Q5F)

OEF=21 ("ACETIC ACID, GLACIAL").

PERSONAL PROTECTION
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Xt

»

® Safety glasses with unperforated side shields may be used where continuous eye protecion is desirable as in laboratories; specacles are not sufficient
whers completz eys profection is needed such as when handling bulk-gquantties, where there i= 3 danger of splashing. or if the materdal may be under
pressure

Chemizal goggles. whenever there is a danger of the maberial coming in contact with the eyes; goggles must be properly fited

Full face shisld (20 ¢m, 8 in mirimum) may b= required for supplementany but never for pimary potectior of eyes: these afford face protection.
Altermaztively & gas mask may replacs splash goggles ard face shislds.

Contact lensas may pose a special hazard; softcontact lenses may absorb and concentrate irritants. A wiitten poloy document, describing the wearing of
lens ar restrictions on use, should be created for 2ach workplace or task. This should include a review o lens absorption and adsorpfion for the dass of
chemicals in use and an account of injury experience. Wedical and first-aid personnel| should be frained in their emoval and suiable equipment should
e readily availalde. o e evenl of clmmival espusuie, beyin eye inigakon mmnediasbely and rermwve sunbecl b=ns as suon e padicable, Lens should be
removed at the first signs of eye redness or irritation - lens shoud be removed in a clean environment on'y after workers have washed hands thoroughly.
[CDC NIQSH Current Intelligencs Bullein 58]

HANDS/FEET

»

® Elbow length PYC gloves

Wi handliog corrusive liguids, wean Loussrs o overdls oulsive of Bucls, Lo avsid spills enleing bools,
Suitabilty and durability of glove tyse is dependent on usage. Factos such as:

#® frequency and duration of contact,
® chemical resistance of glove mat=rial,

® glove tickness and

® dexterity,

arz innpw Lol in the sedeclion ol gheves.

® Meoprens rubbsr gloves

Dz not use polysthylene gloves.
TIICR

Cweerals.

FWVS Apnun.

FWC protective suit may be reguired if exposure severe.

Eyewash unit.

Enmune Hiere iz realy auuess o o salely showe,

Some plastic personal protective equipment (PFE) (e.g. gloves, aprons, overshoes) are not recommended as they may produce stafic electricity.

L]
GLOVE SELECTION INDEX

» Glove selectionis basad on a modified presentaion of the:

L N NN RN

"Forsberg Clothing Performance Index".

Ine effecis) of the following substance(s) are taken into account in the compuler-generated selection: acetic acid glacial
» Protective Matenal CPI 5.

CUTYL

NECPREMNE

MITRILEPVC

FE

CARAMNEX-23

TEFLOM

FE/EVALPE

FVC

NATURAL RUBEER

NITRILE

EUTYL/INEOPRENE
NATURA_+NECDPRENE
NAT+MECPR+MNITRILE

» " CPI - Chemwatch Perfarmance Index

O MDD mMmP F B » B > B F

A Best Szlection

B Sansmactony: may gegrade aMer$ Nours Coninuesus Immersion

C: Poor te Dangeous Choice for ather than short t2rm immersion

MU A @ SENIES OF tactors will Influence the actual perfommance of the glove, a hnal ssiecion mus! be basad on detailed observation, -

*Where te glove is to be used on a shorttermn, casual or nfrequent basis, factors such as "fesl" or convenience (2.g. disposability), may dictste a choice
of glowes which might otherwise be unsuitabls following lorg-temn or frequent use. A qualified practitonsr should be consulted.
RESPIRATOR

» Selection of the Class and Typs of respirator will depend upan the level of breathing zone contaminant and the chemical nature of the contaminant.
Pratartinn Factnrs (defined as the ratin of rantaminant nidsde and incides th= mask) may alsy ba important

Breathing Zone Level ppm{velume)  Mazirmum Frotection Factor Half-face Respirator Full-Faz= Respirator
1000 10 AB-AJS -

1000 S0 - AD-ALUS

5000 50 Airlime * -
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5000 100

10000 100
100+

* - Continugus Flow ** - Continuous-flow or posifive pressure demand.

Hazard Alert Code:
EXTREME
Revision Mo: 7 Chemwatch Z788-3

CD Zo0ad

- AB-2
- AD-3
Airling**

The lozal concentration of material, quantity and conditions of use determine the type of personal protective eguizment required.
Far further informration consult site specific CHEMWATCH data (if available), or your Docupational Health and Safety Advisor.

ENGINEERING CONTROLS

» Lzcal exhaust sentilation usially required. If risk of overexposure exsts, wear approved respirator. Correct §t is essential to obtain adeguate protection.
Supplied-air type respirator msy be required in spedal cireumstances. Correct fit is essential to ensure adequats protection.

An approved s=if contained breathing apparatus (SCBA) may be required in some situstions.

Provide adeguate wentilation in warehouse or closed storage area. Air contaminants generated in the workplace possess varying "escape” velocties which,

In turn, detarmine the "capture velocities” of resh circulatng air reguired to eftectivaly remaove the contaminant.

Type of Contaminant:

solvent, vapours, degreasing eic., evapaorating from tank fn =il sir).
aemsols, fumes from pouring eperations, intermittent container filling, low
spesd conveyer iransfers, welding, spray drift, plating acid fumes, picking
(releasad at low velocity inmto zone of active generabion)

direct spray. spray painfing in shallow booths, drum filling, conveyer loading.
crusher dusts, ges discharge (active generaion into zone of rapid air mation)
grinding, abrasive blasting, tumbling. high speed wheel generated dusts
(released at high initial velocity into zone of very high rapid air motion).
Within =ach rangs the appropriate value depends on:

Lowsr end of the rangs

1: Room air currenis minimal or favourable to capturs

2: Contaminants of low toxicity or of nuisance value only.

3: Intermittent. loa production.

4: Large hood orlargs air mass in motion

Air Speed:
0.25-0.5 mv's (50-100 fimin.}

0.5-1 m/s (100-200 ¥min.}

1-2.5 m's {200-500 ¥min.}

2.5-10m/'s (500-2000 ffmin_)

Upperend of the range

1: Disturbing room air currents
2: Cortarminants of high toodcity
2: High production, heawy use
4: Small hood-local contral anly

Simple theory shows that air welocity falls rapidly with distance away from the opening of a simole extraction pipe. Velocity generally decreases with the
square of distance from the extraction point [in simple cazes). Therefore the air speed at the extraction peint showld be adjustad, according'y, after reference
to cistance from the contaminafing source. "he air velocity at the extrastion fan, for example, should be a minimum of 1-2 mis (200400 fimin) for extraction
of solvents generated in a taik 2 meters distant from the extraction point. Other mechanical considerations, preducing performance deficits within the
extaction apparstus, make it essential that theorstical air velocities are multiplisd by factors of 10 or more when sxtraction systems are installed or used.

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES
APPEARANCE

Clear colourless mobile flammabde corrosive liquid (= 18 d2g.C), or clear crystalline solid (in cold weather) with a charactenstic sharp, purgent, vinegarlike
odcur. Mizes with water, alcohal, glycerol, ether and most organic solvents.

PHYSICAL PROPERTIES
Liguid.

Mixes with water.

Comosive.

Agid.

Meolsoular Waeight: 20,08

Melting Range () 16.6
Soubility in water (g/L): Miscile
pH (1% =olution]: 2.9 approx.
Voatile Component (3ovel): 100
Relative Vapour Density (air=1): 2.07

Lowsr Explosive Limit {3%): &

Boiling Fangs (Th 118
Specific Gravity (water=1): 1.05
pH (as supplied): Mot available

Wapour Pressure (kPa) 1.5@ 20deg C
Evaporation Rate: 088 Bufc=1

Flash Point {(T): 43-44.5 TCC
Upper Exolosive Limit (%): 18

Baker Hughes — Well Services (Australia) Pty Ltd.

Mecnmprsitinon Temp (1) Mot availzhls

Wiscosity: Mot Availabls

Apdrdgnitinn Temp (T3 4A3
State: Liguid

Section 10 - CHEMICAL STABILITY AND REACTIVITY INFORMATION
CONDITIONS CONTRIBUTING TO INSTABILITY

»

® Contact with alkaline materal liberates heat

Section 11 - TOXICOLOGICAL INFORMATION
PCTENTIAL HEALTH EFFECTS

ACUTE HEALTH EFFECTS

SWALLOWED

» Ingestion of acdic comosives may producs burns argund and in the nouth, the threst and cesophagus. Immediste pain ard difficulties n swallowing and
cpeaking may ako be evident. Swelling of the cpiglottic may make it difioult o breathe which may result in suffoeation. More sovere cxposure may resultin
womiting blood and thick mucus, shock, abnemally low blzod pressure, fluctuating pulse, shallow respiration and clammy skin inflammation of stomach wall,
anc rupture of ozsophageal tesus. Untrealed shock may eventually result in kidney failure. Severs cases may result in perforation of the stomach and
abcominal cavity with comseguent infection rigidity and fever. There may be severs namowing of the cesophageal or pyloric sphincters: this may occur
immediately or after a delay of weeks to years. There may be coma and convulsions, followad by death due toinfection of the abdominal cavity, kidneys or
lurgs.

Ap:rgdemal ingestan of the materal may be damaging to the health of the individual.

Ingestion of low-molecular oganic acid selutions may produce spontanecus haemorthaging. production of blood clots, gastrointestnal damage and
narowing of the cesophagus and stomach entry.

Ingestion of acetc acid may cause delayed gastro-intestinal and oesophageal perforation, and in severe cases death. Ingestion of as little 3s 1 ml. of glacial
acid has resulted in oesophageal perforation.
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EYE

» f applied to the eyes, this materal causas severe eye damage.

Drect eye contact wih acid comosSives may produce pain, 8ars, Sensithvity 1o lignt and oums. Mi bumns of the epitnella generally recover rapldly and
completely. Severs burns produce long-lasting and possibly meversible damage. The appearance of the burn may not be apparent for several weeks after
the initial contact. The cornea may ultimatzly become desply opaqus resulting in blindness.

Selutions of low-molecular weignt organic acids cause pain and injuryto the eyes.

Acetic acid produces conjunchival iImtabon at concentrabons below 10 ppm.

SKIN

» Skin contact with the material may be harmful; systemic effects may result following absorption.

The materisl may cavse moderate inflammation of the skin either folowing direct contact or after a delay of some fime. Repeated sxposurs can cause
contact dermatitis which is characterised by redness, swelling and blistering.

Skin contact with acidic corrosives may result in pain and bumns; these may be deep with distinct edges and may heal slowly with the formation of scar tisswe.
Action of acstic acid on the skin may be dalayed and insidious.

Entry into the blood-steam. through, for example, cuts, sbrasions or lesions, may produce systemic injury with harmful efects. Examine the skin prior o the
uze of the material and ensure that any external damage is sutably profectad.

INHALED

» The matenal can cause respirstony imitation in some persons. The body's response to such imtation can cause further lung damage.

Corrosive acids can cause imtation of the respiratory tract, with coughing, choking and mucous membrans camags. There may be dizziness, headachs,
nzusea and weakness. Swelling of the lungs can ccour, either immediately or after a delay; symptoms of this include chest tightress, shoriness of breath,
frathy phlegm and cyanosis. Ladk of oxygen can cause death hours after onset

Imnalation of quantities of liguid mist may be extremely hazardous, even lethal due to spasm, exreme imtation of laryree and bronehi, chemical pneumonitis
ard pulmonary ocdema.

Mnor acetic acid expesures exposure may cause tansient loss of voice. A severs acute vepour exposure may cause pumaonary osdema. Exposure & 800-
1200 ppr cannot be talerated for longer than 2 minutes,

CHRONIC HEALTH EFFECTS

» Repeated or prolonged exposure to acds may result in the erosion of teeth, swelling andior ulceration of mouth lining. Irritation of ainsvays to lung with
cough. and inflammation of lung fissus oftzn ocours Chronic exposure may inflame the skinor conjunctiva.

Long-termmn exposura to respiratory iritants may result in disease of the zsirways involving diffcult breathing and rzlated systemic problems.

Substance sccumulaton. in the human body. may occur and may cause some concern following repeated or long-tem coccupational exposurs.

Repeated minor oral exposurs 'o scefic acid can cause blackening of tie skin ard teeth, erosion of fhe testh, vomiting, diamhesa. nausea. Repeated minor
VEpOUr EXposure may cause chionic respiratory inflammation and bronchitis.

It s reportad that workers exposed for 7 1o 12 years at concentrations of 80 ppm acetic acid, plus onz hour daly at 100-280 ppm kad no injury except slight
irtation of the respiratony tract. stomach. and skin although this reportis equivocal as in another study diferent ressarchers founc conjunctivitis. bronchitis.
pharyngitis and erosion of exposed testh apparently in the same workers.

Crecupational exposures for 7-12 years to concentrations of 80-200 ppm, at peaks, caused blackening and hyperkeratosis of the skin and hands,
conjunciivifis (but no comeal damage). bronchitis and pharyngitis and =osion of the expossd teeth (ircisors and canines). Digestive disorders with hearbum
ardl constipatinn have baen reparted at inspenfiad prmlangad spnsires

TOXICITY AND IRRITATION
» Jnless otherwise specified dala extracted from RTECS - Register of Towic Effecs of Chemical Subsiances.

TOXICITY IRRITATICHNM

Cral {human) TDLo: 747 mglkg Skan (humanE0mg2dhr - Mid
Unreport (man) LDLa 208 mgikg Skin (rabbit;:525mg (open)-SEVERE
Cral (rat) LDS0: 3210 mg'kg Eye (rabbit): 0.05mg (open)-SEVERE

Inhalation {numan) TCLo: 815 ppm/3 min

Inhalation {-at} LCLo: 16000 pprd hir

Cermal (rabbit) LDG0: 1080 mgkg

» Bsthma-like symptoms may continue for months o even years after exposure to the material ceases. This may be due o a non-glergenic sondition known
as reactive airways dysfunction syndrorme (RADS) which can occur following exposure © high levels of highly imtating compound. Key criteria for the
diagnosis of RADS inzlude the absence of preceding respiratory disease, in a non-atopic individual, with abrupt onset of persistent asthma-like symptoms
within minutes to hours of 3 documented exposure o the mitant. A reversible aiflow pattern, on spirometry, with the presence of moderate to ssvere
bronchial hyperreactiity on methacholine challenge testing and the lack of minimal lymphocytic inflammation, without ecsinophilia, have alse been induded
in the criteria for diagiosis of RADS. RADS (or asthma) following an iritating innalation is an infrequent disorder with rates related to the concentraton of
ard durafion of exposure to the iritafing substance. Industral bronchitis, on the other hand, is a disorder that occurs as result of exposure dus o high
conoentraticns of irmtating substance (often particulate in nature) and is completely reversible after exposue ceases. The disorder is characterised by
dysprea, cough and mucus production.

The material may praduce severe imitalion fo the eye causing pronounced inflammation. Repeated or prolonged exposure fo imitants may preduce
conjunciivitis.

The materal may cawse severs skin irmtation after prolonged or repested exposure and may produce on contact skin redness, saelling, the producton of
vesicles, scaling and tickening of the skin. Repeated exposures may produce severs ulceration.

MOAELs folowing repeatad exposure to scetic acid and its sslts range from 210 mgikg bwiday (2-4 month acetc acid drinking water study; s¥stemic toocty)
to 3800 mg'kg bwiday (acetic acid, sodum salt, 4 week dietary study; no effects reported). Signs of imtaticnécorrosicn at the site of cortact as well as
systemic fozicity have been reported. Prolonged irhalation exposure to acetic acid results in muscle imbalance, increase in blood chaolinesterase activity,
decreases in albumins and decreased growth at concentrations greater than 0.01 mgém3iday.

Groups of 20 mice/se: were given 0.025% sodium acetate ir drinking water (about 80 ma'ka bwidav) for 1 week before breeding. during a 8-dav bresding
period and females only) throughout pregnancy., lactation and until the offspring were weaned at 3 wesks of age. Mo effects on fertility were observec. The
male offspring wers given the same solution wntil they were 5-7 weeks old and were then examinzd in & 24-hour actvity test. Sxaminatizn of the Iters
revealed no overt deformities and noma pup weights at day 1 and day 21. The activity of offspring of the teated group was lower than that of controls
during the first 12 howrs but was similar during the second 12 hours. It is unknown if the decreased activity cbserved in the sodium acetate treated aroup to
was a resuli of exposure in uters andior post-weaning, since the pups were exposed during baoth time perieds. ). Acstic add had no =ffects on implantaton or
on matema or fetal survival i rats, mice or rabbits dosed via gavsge during gestaticn days §-18 at doses wp to 1800 mg/kgiday. The number of
abnormalitiss s=en in either soft or skelstal tissuss of the t2s! groups did not differ from the number sccurming n the controls. Sodium acstale had no effect
on pregnant mice or ofspring when mice were administered 1000 mg'kg bw. by gavages on days 5-12 of gestation.

Section 12 - ECOLOGICAL INFORMATION

» Fish LCSD (85hr_} (mgil): B8, 2
= Miaphnia magna FOAD (4ahr | (mgd) 37

» Algas 1CED (72hr) imgil): =i}

» log Kow (Prager 1825) -0
= o Fow (Sangster 1HE/ ) -0
» log Pow (Werschuesen 1883 18E+0

» Acetic acid and its safts (the acetates) can be grouped fegether because of their cose structural relationships. ther natural scourmence in plants and
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amimals, and their fundamental role in cell metabolism, particularly in the tricarbosylic add cycle (also known as the citric acid or Krely's cyde). which is

where humans get their energy.

® Acetic acid is degraded photochemically in the atmosphere to produce hydroxyl radicals (estimated typical halfife of 22 days). Physical removal of
acetates on atmospheric paniculates may cccur via wet or dry deposition.

® Matural water will neutralise dilute solutions of acetic acid.

#® Spills of acetic acid on soil will readily biodegrade - the biodegradation rate for acetic acid after 14 days under asrobic conditions is 74 days.

#® In invertebrates the toxicity of acetic acid (ECS0 = 80-£50 mg/L. depending on test species) -under static conditions, the 48 hour ECE0 value for acetic

acid is 85 mg/L for aquatic invertebrates (the test media was not neutralised). When the test solutions are neutralised, fo form acetates, the static 48 hour

ECH0 for acetic acid is 3000 mg/L. In renswal systems with aquatic invertebrates, 43 hour ECS0s for acetic acid are 100 mg/L and 180 mg/L.

Fish LCED (98 hj: 75-28 mgil.

Acetic acid is not expected to bioconcentrate in the aquatic system.

Low concenirations of acetic acid are harmful {o fish.

Drinking water standards: none available.

Soil Guidelines: none available.

Air Quality Standards: none available

» Prevent, by any means available, spillage from entering drains or water courses.

» 02 MOT dischargs into sewer or waterways.

Section 13 - DISPOSAL CONSIDERATIONS

»

# Containers may still present a chemical hazard! danger when empty.

® Return to supplier for reuse’ recycling if possible.

Otherwise:

#® [ container can not be cleaned sufficiently well to ensure that residuals do not remain or if the container cannot be used to store the same product, then
punciure containers, 1o prevent re-use, and bury at an authorised landfill.

® Where possible retain label wamings and MEDS and observe all notices pertaining to the product.

Legislation addressing waste disposal reguirements may differ by country, state and/ or territory. Each user must refer to laws operating in their area. In

SOme areas, ceriain wastes must be tracked.

A Hierarchy of Controls seems to be common - the user should investigate:

® Reduction,

® Reuse

® Recyding

® Dizposal (if all =lse fails)

This material may be recycled if unused, or i it has not been contaminated so as to maks it unsuitable for its intended use. If it has been contaminated, it

may be possible to reclaim the product by filtration, distillation or some other means. Shelf Ife considerations should also be applisd in making decisions of

this type. Mot that properties of a materal may change in use, and recycling or reuse may not always be appropriate.

® DO NOT allow wash water from cleaning or process equipment to enter drains.

#® [t may be necessary to collect all wash water for treatment before disposal.

#® |n 3l cases disposal 1o sewer may be subject to local laws and regulations and these should be considered first.

® Where in doubt contact the responsible authorrty.

® Recyce wherever possible.

#® Consult manufacturer for recycling options or consult local or regional waste management authaority for disposal if no suitable treatment or disposal facility
can be identified .

# Treat and neutralise at an approved treatment plant. Treatment should involve: Meutralisation with soda-ash or soda-ime followed by: Burial in a licenced
land-fill or Incineration in a licenced apparatus

# Decontaminate emply containers with 5% agueous sodium hydroxide or soda ash, followed by water. Observe all label safeguards untdl containers are
cleansd and destroyed.

Section 14 - TRANSPORTATION INFORMATION

Lahels Requirad: CORROEIVE FLAMMABLE LICUID

HAZCHEM: 2P (ADGE)

Land Transport UMDG:

Class or division: 8 Subsidiary risk: 3
UN Mo.: 2789 UM packing group: ]
Shipping MameACETIC ACID, GLACIAL or ACETIC ACID SOLUTION more than

80% acid, by mass

Air Transport IATA:

ICADVIATA Class: 8 ICADVIATA Subrisk: 3
UNAD Mumber: 2789 Facking Group: ]
Special provisions: Mans

Shipping Mame: ACETIC ACID, GLACIAL

Maritime Transport IMDG:

IMDG Class: 8 IMDGE Subrisk: 3

UN Mumber: 2789 Facking Group: ]
EME Mumber: F-E5-C Special provisions: HMone
Limited Quantities: 1L

Shipping Mame: ACETIC ACID, GLACIAL or ACETIC ACID SCLUTION,
miore than 80% acid, by mass
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Section 15 - REGULATORY INFORMATION

POISONS SCHEDULE
1

REGULATIONS

acetic acid glacial (CAS: 84- 18-7] is found on the fallowing regulatory lists:

Australia Exposure Standards

Ausiralia Hazardous Subsiances

Australia High Volume Industnal Chemical List (HWICL)

Australia llicit Drug Reagents/Essential Chemicsls - Categaony 1

Auztraliz Imventary of Chemizal Substanses (AICS)

Auztraliz Mational Pallugant Inventary

Australia Standand for the Uniform Scheduling of Drugs and Faoisons (SIU3S0F) - Appendix E (Fart 2)
Australia Standard for the Uniform Scheduling of Drugs and Poisons (SUS0P) - Appendix F (Part 3)
Australia Standard for the Uniform Scheduling of Drugs and Poisons (SUS0P) - Schedule 2
Australia Standard for the Uniform Scheduling of Drugs and Poisons (SUS0P) - Schedule 5
Australia Standard for the Uniform Scheduling of Drugs and Poisons (SUS0P) - Schedule &
CODEX General Standard for Focd Additives (G5FA ) - Additives Permifted for Use in Food in General, Unless Otherwise
Specified, in Accordance with GMP

GESAMP/EHS Composite List of Hazard Profiles - Hazardl ewaluation of substances fransported by ships
MO 12C Codie Chapter 17: Summeary of minimumn requirements

IO MARPOL 72078 {Annex II) - List of Mowows Liquid Substances Camied in Bulk

1840 Provisional Categorization of Liguid Substances - List 1: Pure or technically pure products
Intermational Council of Chemical Associations {ICCA] - High Production Voleme List

OECD Representative List of High Production Welume (HPW) Chemicals

Section 16 - OTHER INFORMATION

» Classification of the preparation and its imdividual compenents hias drawn on official amd authoriiative sources. ag well ac independent reviow by the
Chemwatch Classificafion commitiee using available literature references.

A list of reference resourcas used 1o assist the committes may be found at:

www_chemwatch netireferences.

» The (M}SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determime whether the reported Hazards
are Risks in the workplace or other settings. Risks may be detemmined by reference to Exposures Scenaros. Scale of use, frequency of use and cument or
available enginsering controls must be considered.

This documment Is copyright. Apart from any fair dealing for the purposes of private study, research, review or cnficism, as
permitted wnder the Copyright Act no part may be reproduced by any process withowt wriften permission from CHEMWATCH.
TEL (+67 3 9372 4700.

Issus Date: 17-Mar-2008
Print Date:14-Apr-2002
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RS ST A0 T BUCH D0E 0E0S0E

S2-62 Watarviesw Closs, DANDEMOME SOLUTH, 3175
B0 BOx 4415, DAMDE MOMG SO0UT H, 3164, VIC, ALUSTRALL.
PHOME (03 9799 7555 FAR (03) 9799 7666
24 hiurs amergancy respones | 1800 839 984
E-maill: salesEconchem com. &
W st ia v, conChe . SO il

sodium hypochlorite

= [ENE]
et Bt Sty St s I

i D! 142040 CHEMWATICH 15088
ECAWTEC Warmbzn Mok
GO 31 Page 10l 9

Ssofion 1 - CHEMICAL PRODUCT AND COMPANY IDEMTIFICATION

PROCUCT HANE
SR hypoch ki

PROPER SHIFFING NANE
HYPOCHLORITE SOLLTION

PROCUECT LSE

Lisadd i thie bebages b e o pgaa ook aid Dastiies, for 1 puRiSoaTos of waki, n rodicise, as o semmng pool disimkecan and
lacndsaniog agent and as o furgizide and genmode. SR used = 1ha marulecon of oganc chescal ad as o hamica
inarmiediaia

Intafmidian

SUPFLIER

Company:. CONSOLIDATED CHEMICAL OO
Bk

53 B2 Wimlaiversy Tt

CMCESCNG SDUTH

TS

E_smala

Talephoza: 0SS TEEA

Emasgmiey Tal: 00 335 084

Fix D3/7 06 TE68

Saalion 2 - HA ZARTKE IDEMTIFICATION

STATENENT OF HAZARDOUS NATURE
HATRRDOUS SUBSTANCE. DAPKIEROLE GOODS. Accending 1o MOHAC Crieria, and ADKE Ceade

CHENRVATCH HAZSAD RATIHEE

Flammakility
Tealchy

Body Contact
ReacivEy

Chronic

BCALE: LL A L Lormm] Moderylzs=2 Hiligir=3 Exirzm=s

oonsinusad._
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Hazard Alert Code: EXTREME]

Chermwaion Matarial Lafety Dt 2heet
I Dats: 14 Way-Z010 CHEMMWATCH 38008
ECEATEC Weergion Kool
D21 Page2afg

Zaotion 2 - HAZARDE IDENTIFICATION

RESK BAFETY

wContait with adds = [KEep hockked up.

lperabes fooic o

w CBusas bums. = e mwey Tom comioustizles material
w Rk of sarious dammage bo = D nick bresathe dust

s

w ey foudc ho souatic = Ayaold conlact with eyes

organismes

= Wzar sullanie prolsciive doining

= To claan fre Toor and all obj=cls comtamiralss by inls materdal,
LSS W,

= Triz miateral and s corkainer must be claoosss of In 8 safs way.
= Talos off Immisdiabely &l contaminabed clothing.

= I s of scckdent of By Tesd ursvel] IMARBECLATELY montact
Cocior or Folsons informaton Cenlre (shoar labed ' poss bie)

= e appropriake consaicer fo avold nvinonmenial comtamination.
= Ayold refease fo e erdronment. Referio speda
Iresnuciion s Eal=ty data shewsis

= Triz miaterisl and s container must be claoosss of &2 harandous

wase
Saalion 3 - COMPOMTION f INFORMATION OM INGREDIENTS

MARE SAS R %
sodbern Rypochioi= TeEHL2-5 =53
marketed a5 sodum hypochioris soluldon

contaning more thar 5% aealable criorine

WELLONWNED

= Far advice, cortact & Polsors Imomation Carine or a dodor &% oncs

= Lirgent hospilal frestment s 52y 1o be nesded.

= If sswallowed dio MOT Inducs vormHneg.

= Hwomitng ooours, l=ar padert forwand or placs on =8 sids (heac-cown posion, IF possibie) o mainkain open airsay and
oreyent asolraton.

EYE

w P thiz procuct comes. In contact wiln the eyes:

= |mmedialsly hold ayadids apart and flush the sy conEnucusly with roening wals:,

= Engure compiste Imigalion of 1he sye by ksaping =psiics apart and asay om &ye and mosing Te syl by cocasionaly [Fing
ne upper and lower lds.

= Condraze fushing unidl addisad o siop by the Polsons Infomaion Centre or & docior, ar for at l=ast 15 minuies.

= Transport bo mospdal or docior without deiay.

f 1)

w P skin or hair consact ooours:

= |mmediaiety fush body and clothes wit lange amonts of waber, using salety shiosser H asalabie

= CualcHy remorée all contaminaked ciothing, Inchading foobssar

= \Aash skin and halr aith running water. Corlinus Tushing with sater unHl advised o stop oy e Folzons informalion Cenre.
= Transport to kospital, or doclor.

IHHAL FTY

= | fomas of comusdon procucts ans inkaked remose rom conkminales arss

= Layy peathant conen. Bmsm wanm and resisi

 Posthases such as faise faeln, which may Diock alrsay, should be pamored, wheres possiole, prior 3o ieFatdng 1t aid
ormCEUnss.

= Aoty arstcial respiralion i mot braaining, prefersoly with & demand waive resusciiator, bag-vaiee mask deyios, or pocks:t
sk & rained. Perfom CFR Fnecessany.

= Innaialion of wapours o aarosols (misls, JUmes] may cause ung oedema

continued...
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Hazrd Alert Code: EXTREME]

Chermwaion Matsral Jafely Data Shest
Iz Dol 14Ky 2010 CHEMWNAT CH 38008
NCREITEC Wernion kool
CD 201 Page3cie
Saction 4 - FIRET AD MEAZURES

= Cormushes subsiances may Couss np damage (=g keng oederms, fud In the ungs)

= Az inls reacion may be delayed vp o 24 hours afler exposure, affscied Individua’s nesd complele rest preferably In s2mb
recumbent posture] and mwss be kept ender medical cbsersaion even Fno spmploms ane (et manfesisd.

= Bedgne any suich manfeskiion, e administraiion of & spray containing a dexsmethasone derdvalie or beciomelrasones derkaadae
may e conskensd

MOTEE TO PHYEICLAN

w Exceilart marning properies forre rapld ascape of pErzonme] o chions wapour s most innalafions ane mild fo moderals
If =scape ks ROl possinie, semosire 10 RIgh corcEntations for & wery hor Hee Can resut in dyspnea, hasmoptys's and cpancsls
wih lal=r complications being imacreooroncho-preuroniis and pumorary cedama

for oomosives:

BAEIC TREATMENT

= Exiablizh a padenl almway wih suchon whene meossoan,:

= YWimtch for signs of respiraiony IrsuTiclency and asss ventiabon & necessary

= Adminlzier coppen by non-rebreather mask al 10 o 15 Pin.

= onilor and {reat, where necessany, dor pulmonany oedemas

For acule or resealed exposenes o hypochiorke solulions:

= Feleyse of small amounis of hypochlonous 2ck and ackd games from e slomach following Inpeston, & usualy oo kow fo caise
damage Dut may be Imaling o mucous meEmbranes. Sutieing wih antacd may be hislofl 2 dlscorfon s svident

* Evaluale a3 pobeniial cawshc exporsone.

= Cecomaminais skin and =pes with coplous sallne rrigabon. Check exposed syes for comeal abrasions wilh fuoresosin saining.

» Emesis or [awage and calnarss may be indicaisd for mikd causic exposure

Cepending on e degree of exgosurs, seriodc medcal examinaton i5 indicated. The sympioms of lung cedema often dio not manPest

untl atew hours haes passed and they ane sgpoaeaded by pirpsical =Tord.

Beofion & - FARE FIGHTING MEASURER

EXTINGENEHMG MEDHA.

= hinker spemy o fog.

= Foam

= Dy chemical posder.

= BCF {abere reguisiors pemii).

FIRE FIBHTING

= Aari Fire Brigade and bell them location and nabre of hazard.

= Y=oy fual | biody probecthee clolhing with brealning apramus.

= Fresent, Oy any rmeans avalable, splliages from endering drains of sater oourss
= Lise Tre fighiing procecures sefiable for sumounding ansa.

FIREEPLOEION HATARD

= on comzassdbie.

= ot considered a sipnficant fire sk, howeyser comalners may bum
DCwcompoesiton may peocuce iowdc furmes ot Fpdrogen chiorids, melal ondes.
Fday emi comozhes fomes

FIRE MCOMPATIELITY
m MonE Fncam

HAZCHEM
X

Parzoral Probeotye Equipmen:

Er=alhing asparsus

zas Pght chemical reskta suk

Limit exposure durabon fo 1 34 sat 30 mins.

continusd...
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Chermwaion Matarial Lafety Dt 2heet

I Dats: 14 Way-Z010 CHEMMWATCH 38008

ECEATEC Weergion Kool
CO 201 Pagedofg

MMNCR EPILLE

= Sy Al lgrition sounes.

= Ci=an up all solils Immeclately

= Agyoid comiach with shin and eyes.

= Confnol persanal conlact by usieg probeciyve =quipment.

= Drains for slompe or uss ar=as should Fave relerbon basies for pH adustents and diubon of spils bafons dschangs or
dsposal of maledal,

= Check regulary for solls and eaks

Meubhailse wit sodum mefabisuiie or sodlom hicseiste,

MAIDR EPILLE

= Clear grma of pErmannE] @n Mok uzawinic

= Aart Fire Brigade and bell hem kecation amd nabure of hazand.

= Wssar-ful| body probecthse cliothing wilh brealhing apoamus.

= Ereeert, by any mears avalable, spliage from sntaring drains o matsr couss
Meubhailse wit sodum mefabisuiie or sodlom hicseiste,

Farconal Profschye Equipment advics I corlained In 2sotlon 8 of S MIDE.

PROCEDUSE FOR HAMNDELING

= Axoid all parsonal contact, including Infaladon

= A prolscive dothing when ©si of exposurs Gorurs.

= L i 3 weel-peniiated area,

= WARMINGE To avold violent resciion, ALWAYS add materal o water and NEVER walsr bo malerial

BUTASLE CONTAINER

wLiguid Inonganic hypochiomes shal not 1o be rarsporisd In uniined metal dnoms. inner packagings sl be fibed wit veniss
clossunas andl piastics drums and carboys shall fave verksd closunes or e perfonmancs kesisd o 8 minimum of 250 kFa.
= Gixss container s sulisbile for labomiony quantides

= Llnimsz masal can, ned mstal paly car

= Flasfic pal.

= FoiydineEr drum

= Packing as recommandes oy randschrer.

For low wisoosiy materials

= Corurres 2nd Jericans must be of the nor-remonables head bype.

= A o s o be wsad as an mner package, TR can mush REyE 3 Srewss Encigsune, o,

ETORGGE HOOMPATIEILTY

= Conlach with acids produces hoxlc fumes

= fdetals and el coldes or salts may smact vigiendy with chicrine ifuorids and bromine Tifuorkde,

= These rifuorices are hypespolic oxdisers. They ipniles on confact (athout sxl=mal sounos of heat or ignition ) wiln
recogrised fusds - contact with these materdals, following am amblent or slighlly sfesvabed temperiors, b oft=n Wolent and
miay produce ignibon.

= The siabe of subdhdsion may aflect ihe nesuls.

= Pregapoe of rust {ion coide] or ofer melal oxides catalyses decomposiion of lnomgarkc Rypachiores.

= Confact with waksr can cause healing and decomposion ghving off chiorine and owpgen gasas. Sold kypachioties In cortact
with walsr or moisiure may pararis suifoent heat 1o lgrhs comoustols matenals. Thermal decomposton can ke susiainss ik
e absancE of rypen.

= Contact wilh ackds produces ok fumes of chiorine

= Bioftias of sinong sodium hypochiore soulion {10-1£% ayvallatie chiorine] urst In storags dus 1o falurs of e oA deskmnes
o vt oaygen slody during storage, A no sumimear may have sxacerbated T shuatdon, Vent caps shoukd be checkesd raguiary
{usirg full parsoral proteciion) and hypochiort=s shoukd not be stored In cirsct surlight or &t Emperaunes. svcesdng 15 deag.

Conlact with ackds produces foeic fumes of dhlorine.

= &0l amy comtaminabon of this matenal as i ks wery raacthes and any comtaminaton |5 pobantaly nazansous.

PACFARND MATERAL MCOMPATIEILITER

Chemical Hame Conlainer Tyoe
Soclum Hypochiorte (100%) " 304 stalniess sten™ | " 316 stainless slm=al” |, " Acefal (Dekinrl
aonkinued...
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Chermwaion Mabaral Lately Data 2heed

I Date: 14Ky 2010 CHENMATCH 38008
ECEATEC Weegion Kool
CO 201 PageGofl
Zachion T - HANDLMG AND STORAGE
, Auminiem, Srss, " Euna K{NIdef , = Carban Stesl™ , ™ Canpanbar
207 , " Castimn” |, Epoy, Hyireirn, Kei- Fr, * Nauml niobar,
Nagorene, Mior, Folyoropgiens, Folypursthane, = PRE (Rylon
ITORECE FEQUIREMENTS

= Siorein an upright posBon.

= Stor=In original contalners.

= W oontalners sacunely seaked.

= Storein @ oo, dry, wellvendlaled anes.

= Sions gy from Incom padoies mateials anc feodshet contalners.

ENPOEURE CONTROLE

Soure kizera STEL Faak

mgm oo™

TiN&pom TN ETEL
TigiA opm

Faak

TiA
FCC

sodiumi 1 3
hspochiorie

[Chiosne]

AusTala
Ewpamre
Sandmds

PERACONAL FROTECTION

Xt LHE

REEFIRATCR
" Byoe e Tk of suMiclent capaclty.

EYE

" Tl AESES W UNDENORAE0 502 SR 0s Me)y CEUSSd WNETE CORORU0US 38 DRoneCnon 5 DE5raNeE, &5 0N ROOraones

somdacies ane not suticlent e compiels ey prtacion s nesced such & when hancling bulk-uarities, whens thes jza

danger of solasning, of H ine matersl may be under presses

= Chenical goggles mnensser there i a danper of fre matenal coming i contact wit the syes pogges mwst e property tlsd
= Full fsce shisid (20 om, B In minkeum) may b paguied for supplemaniany Dot never for primany proecion of syes; thase aMond

faice profeciion.
= An=malvely 3 gas sk may repace spiash goggies and taos shisks.

HAMDSFEET
* Ebow length PC ploses.
KROTE:

= Tihe ryiarial ey produce skin sersisation In predimosad Individuals, Cane rust b beer, when remoying gioses and ofher

orotecive aguipment, %o avckd all possisls skin conlacl.
= Comtarinalss lsalher llams, sudh & shoss, saks anc watch-bands shoud oe removed and desloped.

Sultabilty and duranilly of glowe type ks dependant on wsage, Important faciors In the seiachon of gitees Incuds: such as:

= frequency and duration of consact,
= chamical neskiynce of ghoyve material
= e ik e aned

" iy

OTHER

= Dweralis

= WG Apron.

= Y profscive sutmay be recuned [ Eposuns sy
= EyEwash unik.

EMGHERMG CONTROLE
w Loy maust vartation usually recuined, B ik of oeErsxpOsUne Sl WeaaT ApDUTesd rEsniraoT,
CARES:Us=of a quanity of inls makerdal in corfined space or poory venilatss smes, whees raphd bulc up of coroeni=ted
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sodium hypochlorite

Chemwaton Mabaral Lately Data 2heed
Ipeus Date: 14-Kay.2010 CHEMMWATCH 38008
RCEATEC Weergion Kool
CO 201 FageBof@
Sachon & - EXPORURE CONTROLS (| FERSONAL PROTECTION

FmoEohE My D00, Coulkd regquine Increased vardlabion andiorprofecte gEar

Bsaflon B - PHYEICAL AND CHEMICAL PROPERTIER

AFFSARANCE
\AiF= crysisis with disagresabie Soiour; soludie In cold waber, decomipoessd oy Rol walsr STrong oxldising agent. Highly unsiabls
In &l urless mived with sodlom bydroadde. Uisually stored and wsed in solution. Pacssging Group 1 s ussd for sohubons

contyring mors than 5% but sz tnan 16% svalabe chlorne.

PHYEICAL PROFERTIER

Sald.

Pl with warter.

(SoaToshas.

Conbch wit ackls Iberales toxlc pas

Sale Divided soid kiclecuiar \Weight TATY

F=tng Sange ') DO Dosss. Wisoosity Mot Avalae

Bollkip Range "5 DeOImposEs. SclubilEy In waker gL} FMischi=

Flash Foint ("G} Mot applcable pH (1% sohabon) o asalabi=

Decamposbon Temp (") Mol aenlaoie o=l [ supplied) Mot appilcabie

Aapdpritbor Temgo ('C) Mot avallanle Wanour Pressure (kPa) o asalabi=

Lizpe Exploshee Limit 7%} Mot applcable Specific Grdly (mtere| o asalabi=

Loowver Expioshe Limit (%} Mot applcable Redaive Vapour Censhy A B
[air=1]

‘Wolatlie Comporant (el Mot avallanle Evapomtion Sae ot asalabi=

Ewailon 30 STAREITY AND REACTRATY

COMONTIONE COMTRISLTING TO METABLITY

= Prezance of Incompalbie maksrials,

= Proguct IS considensd stake.

= Haryrdous pofymenzation wil not ooour

For hoompatidle marsdals - mier o Secling T - Handing and Slomge

Baadlon 11 - TOOICOLOECAL BHFORMA TION

POT=NTIAL HEAL TH EFFECTE

ACIUTEHEALTH EFFECTS CHRONIC HEALTH EFFECTE

w Cuzes bums. n Fossbs sein sanmToar,

w o sarious damags b spes, w Limited svdencs of & carcirogeanic sffecl”
wirgEsiion may oroducs heath damage”. » Cumulatve #Tec may resull foloaing seoosurs”.
m” (imied avidenoe) m " {ImEed Esddence].

TSI AMD IRSITATION

wMadrra s mpmsbome rmay centicus fer menths o cven yoore ofcr cxposure fe 1he mafcrinl coamcs. Thia may b dus oo mar
alEryenic comdifon Eroen & mactve sinvays dysioncton symdrore (RADES) which can cooer Tolowing xpasune 4o high lvwels o

highy Imhiaing compound

Hypachiorie sals ar= casstiad by WEC &2 Geoup 30 NOT classifiabie &5 10 Bs cascinogericly i humars.

Evlz=nce of candnogenicity may be Inadeguate or limded In arina i=s2ng

The maberasl may producs moderate == rilafon l=adng to Infamration. Remeated o prolongss exsosure 1o Imkants ray produce
conpnoivis.

Hypachiorie sals ar= Evinemely conmsive and can cause savers dymags o e = aed shin.

A purnber of fEsosaroomas and Squamoes ozl cancinomas wers obsenved In mice reaked demmaly wiln rapeaksd subcarcinogeric comes
of 4-nliroguinciine-1-oxkde, follcaed by demmal Teament wiln socum Rypochicniz

continued...
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sodium hypochlorite

Chermwaion Mabarial Sateie Dot Shssd

I Dats: 14 Way-Z010 CHEMMWATCH 38008
ECEATEC Weergion Kool
CO 201 Page 7ol

ey towic o aguabc onganbme.

This raterial ard iz comtaleer most se disposad of & hazamous wads.
Al reimase 1o the anyviomrent,

Reder bo special Inshacions safety dals shesis

Excclooity

Ingreszienk Ferzishenos: Parsisi=nce Ar EBlcaocurmulsbon kiokdity
WrlenGal

sodum hypochionz W Dl Mo O
Auallabie Awalabk

GEEAMPIEHE COMPCEITE LIST - SESAMF Hazard Proflsc

e/ E4S ThM Ala Alb A1 AZ B1 B ©1 &2 G2 DM 02 D3 EI E2 E3
Dz Ma !

RATECE Mo

Bochem 125 I Wo O 0 o 4 M 0 O 1 3 3 & DO 3
hypocnior B g 2 2

k=

sobulions

centairin
@ 20% and
less ol
more than
2% Pal0
CASTRET-

et

Legand

E-S==HS Mumber (EHS=EE5AKT Weorking Grous an he Evaleyton of 1he Harzams of Hamiul Bubsiances Camies Dy Shizes) MAT=Mat
Regisher Tonrage, Ala=Sicaccumuiation log Fow, Alb=Elosccumulbon BCF, Al=Slosccumlabon, AZ=Blodegradation, E1=Aos=scusic
ity LEECHCED (mpd), E2=Chronic agualic bowicty KOEC (mpT), S i=Acute mammallan oral ioslciy L0 maikgl,
ClwArylemammalian dermal fowidly LDE0 {mgihg), Co=Aoite mamralian inkalalion towlchty LSS0 imgkg), Ci=5%n imilaton &
oomosion, DZ=Eye Imiladonk comosion, O 3=L_ong-temm healln eflscis E1=Tainbng, E2=Srsical eMerts on widle & benbhic

haibtiats, E3minterferenoe wih coestal amenbes.

Faor cobomn AZ- R=Readly Eodegradable, M=ot readly Diodegracable.

For columrm O3 CeZarcinoger, M=bioiagenic, R=Reproioelc, S=EBembsing, A=Aspirabon Fazard, TeTarpet orpan sysbemic looicity,
L=Lunginjury, Mefairmiceds, l=immuonobowic.

For cobamn E1: NTwMdob fairfing (kesked), T=Tainling best posite

For column E2- Fp=Fersishen Toater, FeFloaler, S=5inking sebsianoes.

The numerical scaies st fom O (no hazard] whils higher numsers ifiact imoeasing fezand.

(GEEANFEHS Composhe List of Hazard Froflies - Hazasd esaluabion of substances imsmsporied by ships)

= Contalmers may 2 presant & chemical nazancy danger wien smpt.

= Refum %o supolier for neuse! nacpoing B posshoie.

[y

= |f contalner can nok e cleanas suiidendy sl by snsune thal resiceals do not remain o e confairer cannot e used o
siors the same product, Fen punciune confalimers, fo prevert re-use and bury b an suthorisad iancil

= Whisre posslbie retaln labe weamings and BSOS and obserée al ndices perdaining o e produc.

Lepisiafon addnessing wasks dlsoosal requirements may difter by courlry, siats and! or emiiony. Each uesar mwsd neter to laws

operabing In their arsa

A Hierarchy of Conbmils sesrs i be comemion - the user should [meesigabe

= REducion

= OO MO aliow wash watar from Cisaning or process aqulprent io exer drsins.

= 1 rmay e neoessary o oolsct all wash weaker for freatmment belore disposal.

= |n all cases disposal to sesar may be subect bo kocal lsws and reguistions and ese shouid De considenad Ak

continued...
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Chermwaion Matarsal 2afely Dats 2hsed

Isgus Dl 14-Ray-2010 CHEMWET CH 28002
KNCBATEC Weenhon Mocd
CO2iir PageBofd

Eecllon 13 - DIEFO2AL CONEIDERATIONS

= |Akene In doubt contack the nesponsl bie sulhorts.

* Recyde whereser possible.

= Corsull mansfaciurer for necyciing opbions or consult local or reglonal measie management aufhordty for disposal H ro sullabl=
Iresiment or disposal fadity can be densfled.

* Treat snd reiirallse at an approsved Teatment plant. Trestment should Insoise: KMiving or shamying in wesber; Meulmilsation
followed by~ burtal In & land-1il speciically losnosd to accepd chemical 2nd ¢ or phameaceuioal waskes or Incinerstion In a
lcmnoss anpareiss | aer sdmidene wilh sullabls combusdsle material

* Deconfaminake empy containers. Chserse al label sa'=guarnds urHl confainers are cleaned and desiroysd.,

Bacdlon 14 - TRANEPORTATION INFORMATION

FEP

Labeis Requirsd: COSROSNE

HAZCHEM:

I (ADGT)

Loyt Tramaameor LIMICEG:

(Zaaes o dlstshon: =] Butsidiany risk: o

LN Mo 1751 UM packing groum ]

Shipping Mame:HYFOCHLCORITE SCLUTICN

i Trancport BATA:

CACHATA Class: 8 ICADMATA, Eubrisk g
LISKID Mdamibesr: ird Facking Groum 1
Special provisions: A3

Zangn Cinky

Paiking Insnuctions: L Flaximnum OPack: EE5
Pazsenpger 3m Camgo Fazsenger and Cango

Paiking Iresnoctions: iL Fetanimnum OeyPack: 51
Paszerper and Cargo Lirmiled Suanlity Faszanger and Cango Limiked Susnbty

Paiking Insnuchions: 0L Maximum CEyPack: YED

Snipping Mame:  HYPOCHLORITE SOUUTION 1175

Martime Trancpar IMOG:

WD Class: ] P0G Subtsk Fore
LM Murmien 1781 Facking Group I
EMS Kumber A 58 Speca poviskon: Fore
Limiizd Cuandties 1L ssarine Pollusant: Yz

Snipping Mame: HYPOCHLORITE SOUUTION

GESANF fazard profies for s matenst can b folng' in section 12 of the JISDE

PONS0OMNE BCHEDULE E6
REGULATIONS

codium hypootiorts (CA3: 7381-52-8, 10022 0-5] Is found on the Sobowing regulabory icts:

“Ausinalla Hazamiows Substances”, "Ausiralia High Volume Incusitisl Chermical List(HVICL,"Susirila Imesniony of Chamical

Substaroes (AICE17,Thina (Hong Kong) Fire Servios Depardment - List of Dangesous Goods”,"Ching ClassHicalion and Labeling of
Cangenous Chemical Sutstances","China Dangenous Chemicals Mames List”, "Thina Hyglenic Standands for Uses of Food Addiiwes (GS
ITEI-1598) - List of Processing Assistants Reoommerded for Use In Food Induslny™ "2hing Inseniony of Existing Chemical

Substarces” "GESAMFIEHE Composlls List - GESAMF Hazand Profles™, TMC IBC Code Chapber 17 Summany of mninkmum requiresents”,
“inizrralional Courndl of Chemical Azsocialions (H0C5A] - High Production Volume LT "Japan Chemical Substances Confrol Law -
ExisingiMaw Chemical Bubsiances” "Japan Exploshes Confol Law (Japansse ", "Japan Food Sanita@on Law - Desipralss Addiives®,

continuad...
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Chseravainn Mabarial Sassly Dats Shisst

Iesus Dals: 14-RWay-2010 CHENMAT CH 18002
HCRHTEC Wernon Mol
CO 201 Pagebof@

Esotion 16 - FESULATOR Y INFOSMATION

"Japan Indesial Safety and Healls Law (1EHL | - Comosive Liquid (Englizh”,"Japan Marine Poliulion and Clsasiers™,"Japan

Poisonous and Dejsterious Substances Control L - Cabinet Onder (4rlice 2} Dejebrious Subshances (Japarssel” "Japean For
Reguialions Law (Japaness| - Chamical Uqukd 'Wasie","Hores [Souin) Evsing Chemicals List (RECLY "New D=sland Hazardous
Subsiances and New Crganisms (HEMNO] At - Chemicals [single componenis]™, New Zeaiand Hazasious Subsiances and New Crgankms
(HENGC) At - Classificafion of Chemicals™,"New Z=aland Hazandous Bubsisnces and Hew Drpanisss (HEMD) At - Classfication of
Chemicals - Classfcation Daba™"Mew Zealand Inventory of Chemkcals (INZ0C)", " DECT Represeniathes List of High Producion Volume:
(HFV) Creemicals™, Prllopines Ieenlony of Chemicals ard Chemical Bubsiances (PECSCSTT, Talwan Soope and Appiicabion Slandards of
Food Acdives - Sanizing Agerts”,"Thalland Hammisl Chemioals - ListF

IRGREDFEMTE WITH MULTIFLE CAE HUMEERS
Ingreszizrt Mame CAS
sodum hypochioniz TeB1-52-3, 10022705

wCinssHcalion of fre preparstion and B Indlvicusl comporents Fas drawe o offclal and autnortiabiee sources as weill as
IrdEgandant ey by the Chemascon Classficaion commines using avalasle [kryine refaranoes.

A st o peference resolrTEs Lsesd 30 assist the commiftes may be fourd ak

R Chamaicn natireterenra s,

w T (SIS0 i 8 Hazaed Communicalion ol and should be usss 1o assist in the Rk Assassmert, Mary facions cetammine whaiher
the repaoied Sazards are Risks in the workolaos or oher satings.

This documant is comerght Aoar fovm sny far deaking for e pumoses of privale Sy, ressarch, meiew or
CAETY, 85 paTmied wnderthe Cooright A, N0 0T may b rennoduosd BY 8T DROCESS WENDLT meiTeT
oermission fom CHEURATOR, TEL (=01 2) 6573 4700

Iz Cate: 4-May-2090
Primt Cal= 3-May-2011

This /s me 2nd of i MEDE
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