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Important Note
Always ensure that the zero reading is taken at installation.
For further information, see the data reduction and installation sections of this manual.
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1. Introduction:

The HMA Geotechnical Vibrating Wire Piezometer has been designed to easily measure
remote fluid pressures in earthen masses.

The Vibrating Wire Piezometer functions on the principle of tensile wire vibration. As the
native reading taken is a frequency measurement, water penetration, temperature
variations and contact resistance do not affect the output unlike several other types of
electrical instrumentation.

The piezometers can be read using a handheld vibrating wire readout unit, or a standalone
datalogger.

Providing the HMA Geotechnical Vibrating Wire Piezometers are installed in accordance
with the prescribed techniques, the instrument has the capacity to operate indefinitely.
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2. Specifications:

Pressure Ranges (kPa) 350, 700,1000 2000, 3000, 5000
Over Range 1.5 x Rated Pressure
Resolution 0.025% full scale
Accuracy < 0.5% full scale
Operating Temperature -20 to 60°C
Filters 0.5 and 20 micron
Dimensions 19mm dia, 136mm long
Weight 0.11kg

Signal Output Continuous Gauge Frequency
FreEuenci Ranie 2000 - 3500 Hz
Description 2 Pair Twisted 22AWG
Conductor Gauge 22AWG
Insulation Material PP Compound
Nominal Thickness (mm) 0.2

Nominal OD (mm) 1.2

Drain Wire Gauge 24AWG
Applicable Standards AS/NZS 1125, AS/NZS 3808
Electrical Properties

Max. Conductor DC Resistance @

20°C 56.95 Ohms per km
Voltage Test: Core to Core 1kV AC for 1 Minute

Voltage Test: Core to Screen 1kV AC for 1 Minute

Mechanical Properties

Operating Temperature -15 to 90°C
Min. Bend Radius 63mm
Approximate Mass 5.83kg/100m
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3. Vibrating Wire Piezometer Operation

Water level monitoring

Soil deposit pressure monitoring
Compacted fills for dams

Mining applications (Dewatering, Pumping, Backfill)
Slope stability
Seepage

The HMA Geotechnical Vibrating Wire Piezometer provides a reliable static pressure output to be
utilised in a number of applications, such as:

HMA

GEOTECHNICAL

The piezometers are based upon the principle of vibrating wire resonance. The instrument consists

of a vibrating wire element connected to a sensitive, perpendicular diaphragm. Exerting pressure,
such as pore water pressure, on the diaphragm will cause it to deflect therefore altering the tension
and corresponding resonant frequency of the vibrating wire.

Each time a measurement is taken, electromagnetic coils adjacent to the vibrating wire pluck the
instrument wire and then measure the resonant frequency of the wire. The frequency of the wire is
read by a handheld readout or a datalogger.
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Figure 1. Vibrating Wire Piezometer construction

Hand held readouts and dataloggers usually return a Digits (B) reading, being the frequency
squared divided by 1000 (Hz2 x 10-3) as this value is directly proportional to the pressure applied to
the diaphragm. By using vibration frequency as a measurement method, water penetration, lead

wire resistance and contact resistances are deemed negligible. Long runs of instrumentation cable
can be installed also, unlike other forms of piezometers.
The stainless steel housing of the piezometer ensures resistance to corrosive environments.

Standard filters are 20-micron pore diameter sintered stainless steel. However, a variety of filter
permeabilities are available to meet different application requirements.
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4. Calibration and Interpreting Readings

Prior to shipment each piezometer is individually calibrated with respect to applied pressure.
Although comparatively minimal, further corrective calibrations regarding changes in barometric
pressure and temperature may also be necessary. It should also be noted that the manufacturers
factory elevation is 110 metres above sea level, meaning that further corrections for site elevation
may be required.

The site test reading of each piezometer should be checked and noted upon delivery. Theoretically
once calibrated the site test reading should closely match the factory reading.

All Geotechnical Systems Vibrating Wire Piezometers have been calibrated to international
standards using either pneumatic or deadweight pressure testers. Both testers are traceable to the

national standards at the National Bureau of Standards (U.S.A).

Each Vibrating Wire Piezometer ships with a calibration sheet provided by HMA Geotechnical.

4.1 Electrical Connection

Figure 2. Typical HMA Geotechnical Vibrating Wire Piezometer cable

Conductor Definitions

Red Vibrating Wire
Black Vibrating Wire
Green Thermistor
White Thermistor
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4.2 Calibration Sheet Interpretation
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HMA Geotechnical supplied piezometers include basic information such as the client name, job
number, serial number, and pressure rating at the top of the page.

These are important records to keep, please ensure these sheets are filed away safely.

You will need to refer to the calibration sheet when performing calculations to deduce the pore
pressure. The key coefficients have been highlighted below that will be required when performing

pressure calculations.

Calibration S.
CLIENT: Geotechnical

SERIAL: 45678

RATING: 350 KPa

HMA

GEOTECHMNICAL

JOB No: GSA-12345
DATE: 1/01/2016

SHEET: 1

Vibrating Wire Piezometer Calibration Results

10000

8000 +—__
7000
6000 +

5000 T

READING Hz?(10)

FACTORY ZERO READING :

PRESSURE COEFFICIENT :

AMBIENT TEMPERATURE :

THERMAL COEFFICIENT :

PRESSURE (KPa)

8000

0.12345

21

0.01234

Hz’(107)
KPa/Hz*(10%) e ()
°C

KRafC ()

SEE INSTRUCTION MANUAL FOR STANDARD TEMPERATURE /THERMISTOR DATA

MAXIMUM PRESSURE :

BAROMETRIC PRESSURE :

525

1012

OPERATING TEMPERATURE RANGE :

kPa

hPa

-30°C to +65°C

PORE PRESSURE = (Fy-F;)Cp + (T;1-To)Cr

(Fo) & (T,) TO BE ESTABLISHED DURING INSTALLATION

WWW.hmagrp.Com Emaili geotechricalphrmagrp.com Tel: +61 (0)3 B720 6700 Fax: 461 {0)5 8720 679¢

Figure 3. Typical HMA Geotechnical calibration sheet
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4.3 Data Reduction

To calculate the pore water pressure being applied to the piezometer the following formula should

be used:
P = (Fo - F1)Cp+ (T1 - To)Cr
Where P = Pressure (Dependant on pressure coefficient, usually kPa)
Fo = Zero reading prior to installation taken at site (Hz2 x 10-3)
F1 = Current piezometer reading (Hzz x 10-3)
(0 = Pressure coefficient (kPa / HzZz x 10-3)
Cr = Temperature Coefficient (kPa / °C)
T1 = Current temperature reading (°C)
To = Zero temperature reading prior to installation taken at site (°C)

Refer to “Standard Thermistor Resistance/Temperature tables” table to determine the temperature
from the resistance reading from the vibrating wire piezometer’s internal thermistor.

Note: The zero reading must be taken on site and is detailed in the
installation section of this manual.

Do not use the factory reading unless there is no other option. While it is possible to use this value
in the event that a zero reading has not been taken prior to installation on site, data will not reflect
the true pressure experienced by the transducer.
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4.4 Pressure Head /Water Level Calculation
The pressure head is calculated by dividing the kilopascals value taken from a Vibrating Wire

Piezometer by the specific weight of water.
Table 1 indicates appropriate values with an example given below.

Degrees Celsius ‘ Specific Weight (kN/m3)

0 9.805
5 9.807
10 9.804
15 9.798
20 9.789
25 9.777
30 9.765
40 9.731
50 9.69
60 9.642
70 9.589
80 9.53
90 9.467
100 9.399

Table 1. Temperature vs Specific Weight

Example 1
A Piezometer is reading 140kPa at 20 degrees Celsius. The pressure head is found by dividing
140kPa by 9.789.

140kPa/9.789 = 14.3m Pressure Head

4.5 Barometric Compensation

In some instances, it will be necessary to compensate for barometric pressure changes.

If a Vibrating Wire Piezometer is installed in an open borehole, small fluctuating pressure changes
may be due to the barometric pressure. This can be overcome by using lower pressure vented
piezometers, which utilise a different style of cable inclusive of a vent tube from the instrument to
the top of the hole. The vent tube is terminated with a desiccant chamber to prevent moisture
ingress. HMA Geotechnical can supply these piezometers when requested.
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5. Installation Procedure

5.1 Installation in Standpipes

To install the piezometer in open standpipes the transducer is normally lowered to the surface of
the water and slightly immersed to allow the unit to come to thermal equilibrium (approximately 5
minutes). A zero reading is taken and the piezometer can then be lowered to the desired position in
the standpipe.

In situations where packers are used in standpipes the same sequence as above should be noted
and special care should be taken to avoid cutting the cable jacket with the packer since this could
introduce a possible pressure leakage path or short circuit the instrument.

5.2 Installation in Boreholes (traditional sand layer method)

HMA Geotechnical piezometers can be installed in boreholes in either cased or uncased holes.
Careful attention must be paid to borehole sealing techniques if pore pressures in a particular zone
are to be monitored.

Boreholes should be drilled either without drilling mud or with a material that degrades rapidly
with time, such as Revert. The hole should extend from 150 to 300mm below the proposed
piezometer location and should be washed clean of drill cuttings.

The bottom of the borehole should then be back filled with clean sand to a point 150mm below the
desired piezometer tip location.

The piezometer can then be installed, as delivered, or preferably encapsulated in a filter cloth bag
containing clean, saturated sand.

It is then lowered to the surface of the water and slightly immersed to allow the unit to come to
thermal equilibrium (approximately 5 minutes). A zero reading is taken and the piezometer can
then be lowered to the desired position in the borehole.

While holding the instrument in position (a mark on the cable is helpful) clean sand should be
placed around the piezometer and to a point 150mm above it.

Immediately above the collection zone the borehole should be sealed with either alternating layers
of bentonite and sand back fill tamped in place for approximately 300mm followed by common
back fill or by an impermeable bentonite - cement grout mix.

If multiple piezometers are to be used in a single hole, the bentonite-sand plugs should be tamped
in place below and above the upper piezometers and also at intervals between the piezometer
zones. When designing and using tamping tools, special care should be taken to ensure that the
piezometer cable jackets are not cut during installation.

It should be noted that as the vibrating wire piezometer is basically a no flow instrument, collection
zones of appreciable size are not required and the piezometer can in fact, be placed directly into

most materials provided that the fines are not able to migrate through the filter.
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5.3 Installation in Boreholes (direct grout method)

HMA Geotechnical piezometers can be installed in boreholes in either cased or uncased holes.
Careful attention must be paid to borehole sealing techniques if pore pressures in a particular zone
are to be monitored.

Boreholes should be drilled either without drilling mud or with a material that degrades rapidly
with time, such as Revert. The hole should extend from 150 to 300mm below the proposed
piezometer location and should be washed clean of drill cuttings

Typically a number of piezometers will be installed within the same borehole when using the direct
grout method. Piezometers are typically installed in deep boreholes (up to 800m) using this
technique.

Due to the long cable lengths and the associated self weight induced strain on the piezometer cables
it is advisable to use catenary cable to support the piezometer cables down the borehole. The
piezometer cables are fixed to the catenary cable using cable ties at intervals of 1 to 2 metres.

The grout tremie tubes also need to be attached to the catenary wire. It is important to know at
what lifts the grout will be placed as well as how many grout tubes are required. It is also
important not to over pressurise the piezometers during installation as this may permanently
damage the piezometers.

Please note the piezometers have an over range 1.5x that of the specified pressure range. However,
the piezometer is only calibrated to is specified pressure range and not the over range.

The porous filter is removed from the piezometer tip and the annulus is fully filled with silicon
greasing making sure that all air bubbles are removed. A rubber diaphragm (can use cut finger tip
from a rubber glove) is then placed and fixed firmly, over the silicon grease filled annulus, to the
stainless steel housing of the piezometer. The piezometer can then be installed down (silicon
greased filled annulus pointing down the borehole.

It is then lowered (with catenary cable attached) to the surface of the water slightly immersed to
allow the unit to come to thermal equilibrium (approximately 5 minutes). A zero reading is taken
and the piezometer can then be lowered to the desired position in the borehole.

Once the piezometers are all in position the grout can be pumped down the first (deepest) grout
tube. As mentioned earlier it is important not to over pressurise the piezometers with the grout
during installation. Please note that typically the specific gravity of a bentonite/cement grout is

about 1.6. Once the first lift of grout has been placed it should be left to cure overnight.

The procedure can be repeated for the other piezometers in the same borehole. It is good practice
to continually check the piezometer readings during the grouting process.

Once the cables have been all grouted in and the grout has cured the piezometers can now be read.

Page 11 of 19

www.hmagrp.c DY Email: geotechnical@hmagrp.com Tel: +61 (0)3 8720 6700 Fax: +61 (0)3 8720 6799




HMA

GEOTECHNICAL

5.4 Installation in Fills and Embankments

HMA Geotechnical piezometers are normally supplied with direct burial cable suitable for
placement in fills such as highway embankments and dams, both in the core and in the surrounding
materials, each installation must be treated separately.

In installations in non-cohesive fill materials the piezometer may be placed directly in the fill or, if
large aggregate sizes are present, in a saturated sand pocket in the fill. The cable should be similarly
protected from the large aggregate.

In fills such as impervious dam cores where sub-atmospheric pore water pressures need to be
measured as opposed to the pore air pressure, a ceramic tip with a high air entry value is required
and should be carefully placed in direct contact with the compacted fill material.

If only the pore air pressure is required then the low air entry tip is acceptable. It should be noted
that the low air entry tip measures the air pressure when there is a difference between pore air
pressure and pore water pressure, the difference between the two pressures is due to the capillary
suction of the soil.

The general consensus is that it is normally of no consequence to embankment stability. As a
general rule the low air entry tip suitable for most routine measurements and, in fine cohesive soils,
sand pockets should not be used around the piezometer tip.

The zero reading should be taken when the instrument has been installed.
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6. Instrument Troubleshooting
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To ensure that the vibrating wire piezometers are functioning properly it is advised that the
instrument be checked periodically. As the transducers are sealed they cannot be opened for
inspection, hence for inaccurate readings the flow chart below should be employed.

Faulty Fiezometer

Disconnect from the
logger if connected to one.
Connect a hand held
readout.
A
£ \ 4 l
If reading is present,
. . but fluctnating by
If a reading is present If no reading present small amounts (= 2 or
more Digits)
L 4 L J L 4
/ \ /'I;IIHR instrument resistance /';llﬁ'»k earthing/shielding uf\
mstrument
. -Across the red and black wire using a . o
Check logger operation multimeter, measure the resistance. If . Earthing ialncll 5h1e1d1nglof the

the value is not around 1800 there is a instrument 1s important in every

If the piezometer is functoning problem with the cable. installation.

through a second readout device, If a value that is much smaller than Ensure that the shield/drain wire is
check the original logger, readout for 180 or much higher, there is possibly connected to ground. If no shield
faults, a short or break, . present, strip cable back until it is
HMA Geotechnical can repair a exposed and wire into ground.
number of readouts. -Checking the resistance across the This is especially impartant if
green and white wires will confirm if _ Eenerators are nearby.
there is a cable break. Resistance If this does not fix the problem, check
values should be within the range the cable for damage.

. /

stated in the resistance /temperature
table in this manual.

-If the cable is run above ground,
check for small bite marks. Animals
can easily penefrate piezometer cable
with their teeth.

-Confirm your readout is operational!

- /

. /

Figure 4. Piezometer troubleshooting matrix
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7. Field Installation Records Sheet

To assist with installations in the field, HMA Geotechnical provide a standard installation record
sheet that allows any field operator to quickly record key data to be used by monitoring engineers
at a later date.

An example is provided below, please contact HMA Geotechnical for a higher resolution copy.

l | MA Hole Number

VWP Serial No.
Installation Record

BORELOG OB No.
I|CLIENT
DEPTHS [INSTALLER'S NAME
JocaTion
[sTarT DATE
Jemisa pate
JINSTALLATION TIME TAKEN

JH0LE DEPTH

HOLE DIAMETER
HOLE REF. No.

[INSTRUMENT TYPE
JsERIAL Ne.

(WORK FERFORMED :

ANCHOROR [ ‘ § >
INSTRUMENT
DEPTHS 13 14 1= 16 17 18 19 20 21 22 13 24

(m)

ZERO /BASE 1 2 3 4 5 6 T & 9 1 u 2z

/

READINGS
UNITS

(F2x10-3)

FINAL i : § i

READINGS
UNITS 13 14 15 16 17 16 19 20 21 2z 3 ze

(f°2x10-3)

JoETAILS OF CONDUIT, TRENCHING, BACKFILL PERFORMED :

JDETAILS AND TIMES OF PLANT EQUIPMENT AND SUBCONTRACTORS USED :

JDETAILS OF ANY OTHER MATERIAL USED:

J¥OTES AND PROBLEMS ENCOUNTERED :

Email: gectechnical@hmagrp.com Tel: +61 [0)3 8720 6700 Fax: +61 8720 6759
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8. Standard Temperature vs Resistance Values

53100 |  -30 | 4105 18 13390 | -6 1475 | 42
49910 | -29 | 3922 19 12700 | -5 1418 | 43
46940 |  -28 | 3748 20 12050 | -4 1363 | 44
44160 | -27 | 3583 21 |0 11440 | -3 | 1310 | 45
41560 | -26 | 3426 22 ] 10860 | -2 || 1260 | 46
39130 |  -25 | 3277 23 10310 | -1 1212 | 47
36860 |  -24 | 3135 24 9796 0 1167 | 48
34730 | 23 || 3000 25 | 9310 1 [ 1123 | 49
32740 | -22 J 2872 26 8851 2 1081 | 50
30870 | -21 | 2750 27 8417 3 1040 | 51
29130 | -20 | 2633 28 8006 4 1002 | 52
27490 |  -19 | 2523 29 7618 5 965 53
25950 | -18 | 2417 30 | 7252 6 || 9296 | 54
24510 | -17 [ 2317 31 | 6905 7 [ 8958 | 55
23160 | -16 | 2221 32 6576 8 8633 | 56
21890 | -15 [ 2130 33 [ 6265 9 | 8322 | 57
20700 | -14 | 2042 34 5971 | 10 8023 | 58
19580 |  -13 | 1959 35 5692 | 11 7737 | 59
18520 | -12 | 1880 36 5427 | 12 7463 | 60
17530 |  -11 | 1805 37 5177 | 13 7199 | 61
16600 | -10 [ 1733 38 [0 4939 | 14 [ 6847 | 62
15720 -9 | 1664 39 4714 | 15 6704 | 63
14900 -8 | 1598 40 4500 | 16 647.1 | 64
14120 -7 | 1535 41 4297 | 17 6247 | 65
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9. Definitions

Factory Reading
The reading taken at the factory during calibration and shown on the calibration sheet.

Site Test Reading
The reading taken on receipt of the equipment to prove its functionality after shipping.

Zero Reading
The reading taken during the installation and used for all subsequent calculations. This is the most
important reading the installer must take during a field install.

Pressure Coefficient

The pressure factor obtained during factory calibration of the instrument and shown on the
calibration sheet. This is a calibrated value that determines the amount of pressure (usually in
kilopascals) per digit reading. Found on the calibration sheet, calculations cannot be performed
without this value.

Temperature Coefficient
The temperature factor obtained during factory calibration of the instrument and shown on the

calibration sheet. This is a calibrated value that determines the effect of temperature on the
Vibrating Wire Piezometer digits reading.
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10. HMA Group Conditions of Supply

Accurate as of 14t July 2015. Subject to change. An up to date copy can be viewed at hmagrp.com.

1 Agreement

&  Deliverylinstallation Dates

(8) These Condions of Supply, any Quotaton and any offer docurment refemed to in
that Quatation, once sccepled by you and then us (together, the “Agresment™) form
& legal agresment between you and us.

(b) Acceptance by you of the Agreement will constitute an offer from you ta purchase the
Supply from us, which will then be open for acceptance by us. Your offer can be
made by doing either one or more of the following things:

{ij Signing these Conditions of Supply; or

() Signing and retumning the Quotaten o athensise accepting the Duotation; of
(W) lssuing & purchase onder or similar request for goods or services In response 1o
the Cluatation.

() Once your aoffer I made, we are at liberty to accept or reject your affer in our
absolute discretion by:

(i} mofice 1o you in wiiting; o
(i} Ferforming the Supply in accordance with a purchase order issued by you.

(dy Your affer in respect of owr Quatation must be accompanied by suffident information
1o enable ws to proceed with the order forthedth otherwise we shall be at Mberty 1o
amend the Contract Price andfor delivery penod to cover any varaiion or delay.

2  General & Definitions

{8) Any dates given in our Quotaton for delivery or installation are estimates only and
while we shall w=e 2 commercial endeavors to mest such dates you
acknowledge and agree that no liability shall attach to us for any loss or damage, (whether
direct or congequential), ansing out of any sueh delay in delvery or

(o) i due to &y cause beyond our control Induding but not Bmited to scts of Gad, stonm,
flond, war or insumection, indusidal disputes, or due to the unavallabdity of materals on
reasonable commercial terms, we are unable to deliver or install, either within the imes
quated b you (or in the absence of any specified time, within & reasonable time), o at all,
the Agreement shall be voldable ai the oplion of either party with no right by the oihes
party to claim any damages beyond lisbility for payment of any completed {or partially
completed) Supply.

T  Payment

www.hmagrp.com

(2) WWhere the following words are not already defined in the Quotation or another part
of this Agreement:

Confidential information means the content of this Agreement, any information of &
party which & marked confidentlal and any information which s by lis nabure
confidential.

Contract Price means the price payable in respect of any supply made under this
Agreament, more particulary described in the Quotation.

goods andior equipment means goods andior equipment forming part of the Supply
HMA Group Member means any one or more of the follewing companies and
distslons:

» Diamond Power (Australia) Pty Limited ABM 008 425 215; or

Greenbank Terotech Pry Limited - ABN 69 002 407 730; ar

Ceramaiech (irading &s & Division of Greenbank Terotech Pty Ltd)

‘alveco Industries Fty Limited - ABN 68 082 282 T18; or

Halley & Meliowes Fty Limited - ABN 83 000 558 627 or

Geotechnical Systems Australia (trading as a Divizion of Halley & Mellowes Pty Ltd)
POGE Sensor Technologies Pty Limited - ABN 42 058 605 958; or

Techniplan Pty Limited — AEN 48 010 488 086; or

Measwrement Resources Pty Limited — ABN 62 003 247 738

Select Tranamizsion & Motors Austrela (trading &s & Division of Halley & Mellowes Pty
Ledy

Intellectual Property Rights means sl intellectual property nights &t any time
protecied by statute or common law, Including patents, copyright and any reqistered
Inteflectual property rights, registered designs. frademarks and qoodwilll and any
application or right to apply for registration of any of thess rights.

Persomnel means your emplayess, officers, Byents of cONTACHors.

PPSA means the Personal Property Secunties Act 2008 (Cth) as amended from time io
time. Where a pariicular secion or ferm from the FPSA is used in this Agreement. it &
deemed 1o be that saction of term a3 amended, renumbered or replaced from Hme o tme.
Quotation means a tender, proposal or quedation submitted fo you by us or & third party
on our behalf in which these Conditions of Supply are either refered to or attached in ful.
Supply means the supply of goods andfor servdees by ws, mare particulary described
in the Quotation.

us, we, ours means the HMA Group Member or Members who suthared andfor
submitted the Quatation.

you or yourls means the customer or entity 1o whom the Cuotaton |s addressed, or if
& customer s expressty nominated in the Quotation, then that entity

3 validity

{8) WWhere we have approved credit 1o you (and subject 1o the temme of any such credit
approval), uness oihersse speafied in writing by us, the terms of payment ane in full by
cash or bank cheque 30 days from the date of owr invalce.
() Motwithstanding any other provisions heresn contained ar any other agreement with
you {and without prejudica o any ofher rights we may have at law, in the event of any
Account remaining unpaid by you after the due date of payment:
| we shall be entitied, at our aption and without nofice to you 1o suspend arry work
of refuse delivery of any goods; and
i you will be Nable to pay Interest on any amount outstanding unil that amount la
paid in full. Interest will be calculaied on the rate that is 2% above our then cument
financial institution’s owverdraft rate for 5100,000, calculated daily and
compounding manthly.

8  Title And Risk

Unlezs stated otherwize in the Quaotation, the Contract Price and other items contained in
the Guotation mfare valid for a period of thirty (30) days from the date of the Ouotation and
are automatically withdrawn unbess sccepted by you within this time and corfirmed by us.
Nabwithstanding the abave, we may withdraw the Quotaton st any §me prior to the
commencement of this Agreement.

4  Prices

(a) The Coniract Price or prices quoted are in Australian Dollars, based on the guanities.
quoted, current costs and exchange rates &t the date of Quotation or at the specifed
base date {if any) and unless expresely stated to the contrary are subject to varlation
1o cover any increase in costs and exchange rafes between the date of Cuwotation (or
the base date) and ihe date of any actual Supply that resulis in an increase in price.

{by If amy varation or modification of the Supply |8 recesved after your order 8 accepted
by us, any such vanation or modification will be charged as an addiional cost fo you.

(c) The Contract Price iz exclusive of all taxes, imposts, duties or leves (incuding
without limitation, goods and servces tax, sales tax, value added fax, withholding tax,
customafimport duty, tc).

{d) ‘You must pay in addition to and at the same time and in the same method as the
Contract Price. all taxes, mposts, dufies or lewies (whether Federal State ar
otherwizs) upon the Supply. or any goods or raw matenal incomorated into the
Supply, mposed either prior o or subsequent fo the placement of the onder.

5 Packaging

{8) The risk In any goods whech are supplied by us to you will pass:

I In the case of supply of goods anly, Immediately upon dellvery 1o you, your
Personnel o a nominated carrier for ranapartation 10 you, o o some other place
or slte nominated by you or upon plek up by you or your sgent; or.

I in the case of supply and installation of any goods, immediately wpon the delivery
of the goods to work site.

(&) Such desivery shall in every case be deemed to be delivered to you and accepted by
you whether or not you are present at te time of delivery 1o slgn & recelpt for such goods.
{c) You must

|. effect and maintain with & reputsble insurance company insurance for the goods,
&t your cost, against ol risks &s |1 thinks appropriate;

Il node our interest on the insurance palicy; and

li. produce & cerificate of cumency of the Inswance effected by you under this
claus= 8{b) to ws, upon reguest.

{d) Fisk in the goods will rermain with you &t &l mes wnless we refake possession of the
goods In accordance with clause B(g)H).

{2) Title in the goods supplied by us 10 you will not pass to you and will remain our
absolule property unil such ime as we have been pald all monles due and owing to us by
¥ou In relation 1o any account.

(i Until such time &8 we have been pakd 8l monies duee and owing 1o us by you in
relation to any account:

I. ou take custody of the goods and retain them as cur fidudary agent and ballee.

I You may resell but only 85 8 fiduciary agent of owr. Ay right to bind us o any
labdity fo any third party by contract or otherwise is however expressly negated.
Ay such resale is to be a1 arma length and on market terms and pending ressle
or utilization in any manuiacturing process (s to be kept separate from your own,
propetly stored, protectzd and insured.

lll. Yiou will recelve sl proceeds whether tangible or intangible, direct or indirect of
any dealing with the goods on trust for us and will keep such procseds in &
separate account until the liabity to us shall have been discharged.

I, We are to have power 10 appropriate payments bo such goods and accounts &5 we
thinks it notwithstanding any appropriation by you to the contrary.

. In the: event that you use the goods in some manufactunng process of Your own or
some third party, then you shall hold such part of the proceeds of such
manufaciuring process as relates to the goods on trust for us. Such part shall be
deemed to equal in dollar 1erms. the amownt owing by you 10 us at the time of the
receipt of such

wi. You may not assign, famnrnmusedeajwrmwngmmrempayml
fram amy person in respect of a sale of any goods, or any llem manufactured wsing
any goods, without our wiitlen consent.

{g) M you have breached this Agreement, you suthonse us, a1 any fime, to enter onto any
premises upon which our goods are stored with liability for trespass or damage to enable
us o

I Inspect the goods; andior

Ii. reclaim the goods.

{m  If you sell, dispose of or othensise deal with goods or any part thereof before full
payment hes been recelved by us, you must advise us in witing, at such times as we may
request, spedfying full detalls of the goods sold, desposed of, utlized or otherwise dealt
with.

{0 ‘You agree that the provisions of this clause & apply despile any arrangement under
which we grant credit fo you.

%  Security and PPSA

Unless atherwse speciied in our Quotation:

() delvery ferms are EXW (Incoterms 2011) at place of manufachure;

(b if we have agreed 1o provide any packing cases, skids, drums, etc. then all packing
cases, skids, dums, elc must be retwned fo us 8t your expense and in good
condition within one month of recelpt, athensse their cost will be charged to you; and

() where goods need packing for transporistion, that packing will be sutsble for
transpartabion of the goods by road. Special packing such as fumigated cases will
onily be provided where quoted and orderad,

{8) To the extent permitted by lew, and for betier secunng payment of the Contract Price
plus any costs or charges, you hereby change all of your real and personal present and
after-acquired property in tevour of us.
(&) ‘You acknowledge and agree that this Agreement constitutes a securty agresment in
relation 1o owr security interest in all present and after-scquired godds in accordance with
the PPSA. .
{g) fou also acknowledpe and egree that the PPSA applies to our separate securify
inferests sa1 out in deuse 8 and &t 9a) above.
{d) To the extent permitted by law, the following provisions of the PPSA do not apply,
and for the purposes of 5115 of the PPSA are contracted out of this Agreement:

. sections B5 {natice of removal of acoession), to the extent that it requires us o

give a nabice b you, 96 (retain of sccession) and 125 (obligation to dispose of

or ratain collateral);
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[ aprinn 130 (nofiee of dispnaal), o the patent et it repEes 15 In Qe & nies
1o yoar;

M. sechon 132({3)(d) (conlents of stalement of account afier disposal);

Iv. sechon 132(4) {statement of account if no disposal);

W secson 135 (notice of retention);

wl.  secton 142 (redemption of collateral);

wil.  secton 143 (reinstatement of security agresment).

(e) For me purposes of secton 14(6) of the PFSA, you (and we) agree that any

payments recesved from you pursuant to or in any Way connectsd with thes Agreement, wall

be applan in the: follawing order of priority:
Firaty, if there are amy debts or obigatons outstanding o us which are not
secured by cleuse 3 or this causs 9, then to those debts or obligations, in the
order they arose;

. Secondly, if there are debts or obligations outstanding to us which are secured,
but are not dassified as purchase money security interests (for the purposes of
the PPSA), then o those debis or obligations, in the order they anse or were
incumed; and

M. Lastly, 1o any ocbligations or debts secured by purchase maoney Security
interests (a3 defined by the FRSA).

if)  ou cansent o

i. and agree to execule &ny other document or instrument required to give effect to

the security inferests cresied by this Agreement; and

. the registration with the relevant suthority or public register of any security interest

created by this Agreement or any cither document required fo give effect to &
secunty interest created by this
{g) ¥ou must pay il costs of and inckdental to the preparation, execution and ragisiration
of any instrument which Is executed for the purposes of giving effect to this dause and
must also pay all costs incidental io the withdrewal, discharge or relesse of such
Instrament.

10 Storage

In the event of us recelving no instruckions 85 o delvenng, of not recesving sufficent
Instructions 1o enable us 1o despatch the poods or equipment 1o you within 14 days after
the date of notification that they are ready for despatch, you must take delivery or amange
for storage. If you do not take delivery or arrange for storage, we shall be enitled 1o delver
the goods or equipment at your place of business o on aite or elsewhere on your behalf
and &l charges for storage, inswrance or for demurrage shall be payable by you In sueh
caze delivery shall be deemed 1o have been made and payment will be dus

11  Cancellation

Orders, once eccepled by us, can only be countermanded or cancelled with our wailien
cansent prowded always thal you must indermnify us against any and all costs and losses.
Incurred as & result.

12 Technical Data

All descriptions, specifications, drawings and pariculars of wesghts and dimensions
subymitted with the Chuatation are Bpprosimate only, intended merely 1o present & general
idea of the goods or serdces. After acceptance by you of our tender or quotstion &l
relevant technical information may be suppled by us on request providing always that we
hiawve the right to withiwold any confdential information or trade secret. Such techrical data
hiwever must not under any drosmstances be shown to any third pary not & paty to his
agresment or neCcessary for its performance undess owr wiillen consent is obtained.

13 Warlation

HMA
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mefrrt in the gnnna nr ey Epment:

Iw. Defects caused or confnbuled o by any design, malerials or workmanship
provided by you or your Personnel; or

. Any part of the goods or equipment reasonably considered as consumables.
Intended to be corsumed or used up on & regular basis Incuding but not limited 1o
iterme susch as grinding media and CErsmIC Wear (lems.

{b) 0 the case of goods or equipment not of our manufacture, you are entitied only to
such benefits as given under any manufachurer's wamanty in respect thereof which
we afe able iy GBSk to you.

(o) Except where expressly prohibited by statute, save as set out sub-clauses (&), (b)
and {fy of this clause 16 all expenses of implied warranties retating to quslity or
finess for any purposs of the goods I8 hereby expressly excluded 1o the fullest exent

permitted by law.

{d) Such defects referred 1o in sub-clauses {8) and {b) of this clause 16 must be notified
15 Us at the aodress abave as soan &8 any defect s noticed and you must prove 1o
our sabisfaction that the goods or equipment in guestion were manufactured or
supplied by us.

{e) WWhere poods are manufaciured by us or suppled to you to your description or
specification we shal be under no liability to replace or repair defects arising from
faulty design, or for any other deims whatsoever except faulty workmanship or
ratesial.

ifi In the event that any Supply 1= &8 supply of goods or services 10 8 ConsuMer as

defined in AUSTRALIAN COMPETITION AND CONSUMER ACT 2010 (as amended
ar replaced) (“the Act®) nothing contained In this Agreement excludes or madifies any
condition, waranly, right or remedy which pursuani to the Act applies to the
Agreement or s confemad upon wou provided that to the extent the Act permits us. to
lirmit such liability then our Rebility for such breach shall be limited at owr absoluts
discretion 1o amy one of the folowing:

I e cost of replacing the goods: or

. cost of Bequinng equivalent goods; ar

. e cost of repairing the goods; or

. Inthe case of serdces, the supplying of the sensces again: or

v The payrment for the cost of having e sendees supplad gain.

{70 The foreqaoing shall be our sole and exclusive lizbdity o vou ansing from our dealings
with you.
{h)  Under no circumstances whatsoever shall we be liable o you for spedisl, inddental
or consequential damages induding but nat kmited to damage or loss resuling from
inability o use the goods, boss of anficipated profits, boss by reason of plant shut
down, non-operation o Increased expense of operation, sendce inermuption, logs of
production, cost of purchased or replacement povwer, clasms of customers, cost of
maney, loss of capital or revenue, or for any speclal, inddental or conseguential
damapes. whether simiar to desimilar of any neiure arising from any cause
whatsoever, whether based In conbract. fort (Induding negligence), sirict kability or
any offer theory of law and whether or not we hawe been given nolice of the
possibiity of any such damages or losses occurring.

19 Dispute

(8) We reserve the right to make, &t our discrebion, any necessary substitutions of
materials and aquipment 1o effact the Supply.

(b) As our policy i one of continued product improvement the specication of the goods
and equipment 1o be suppled i subject to changs without notice.

14 Assignment

If a dispute anses out of or relates to this confract, or the breach, termination, valdity or
subgect matter thereof, the pariies agree 1o endeavour 1o seflle the dispute with good faith
negotiatons between the respective General Mansgers of both parties before hasing
recourse b litigation.

30 Entire Agreement

These terms and condifions constituie the entire agreement regarding the Supply and shall
enly be vaned. modified or rescinded by writhen agreement and approved by us and shall
expresaly exclude and nullify any differing terms and conditions pwported to be

We reserve the right to @ssign any of &l of our rights and obligations under this
Agre=ment. You muUst not assign your rights under this Agreement withowt our prior wiitlen
cansent.

15 Tests

incorporated Info the Ag  in &y document praduced by of on your behalf.

4 App Law and tion

Cwr goods are carefully nspected before despatoh. If special tests or tests in your
presence of the presence of representatives are required, these tesis, unless
othensise agreed, must be made at our works and will be &t your edditional expense, and
in the event of any delay on your part in attending such tests after seven days notice that
we are ready, the iests may proceed In your absence and shall be deemed 1o have been
made in your presence.

16 Performance

This contract is entered into in Mew South Wales under the laws of that State and (s
subgect o the exclusive |urisdiction of the courts of New South Wales for the adudication
of any disputes arising herefrom.

22 Confl lity

Any periormance figures given by us are besed on information suppled to us by the
manufacturers o distributors of vanous goods or equipment. We shall be under no liability
for damages for fallure to sttain swch figures unless we have spedfically guarantesd them
in wariting sulyact abvays to recognized tolerances applicable to them and any varances
based on differing inputs, koads, installation or usage requiremenis being appled 1o them.

17 Intellectual Property

() Any pre-existing Intelleciual  Property Rights owned by us before the
commencement of this Agreement, will remain vested in us.

(b} Any pre-ssisting  Intellectual Property Fights owned by you before the
commencement of this Agresment, will remain vested in you.

i) Subject to any Intellectusl Property Rights existing in any thind party materials, il
Intellechual Property Rights, created by us on or after e commencement of this
Agreement will remain vested in us notwithstanding those rights were created
pursuant to or for use in the supply of goods or services undes this Agresment.

18  Warranty and Limitation of Liability

We are supplying you with goods, operations manuals and other suppon documents which
are subject of copyright and other statutory and comman |ew pratection. After you have
purchased the goods and materials from us, you are not permitied 1o disdose to any cther
[PErson or comgany, or fo use for any purpase other than for that you have disdosed 1o us,
any of the documentstion, engineering, design and manufacturing detslls; operations
manuals or any other information in any way related fo the goods and other materials
supplied to you pursuant o this Agreement. Further, you must keep confidentlal any other
Confidential Information supplied by us io yow

If you fail io comply with the preceding paragraph, you will cause demage 1o us, and we
will be entiled to sesk compensation from you. However you acknowledge that
compensation may be inadequate on s ewn, and that we may be entided fo sesk
imunctive refief, in addition 10 compensation. This conditon continues even after you hawve
paid for and taken delivery of the goods and afher matenals. This condition doss not apply
1o information already publicly svallable other than due 1o a breach af this condition by you
{or by any person obtaining this information from you), or if you are compelied to discloss
the information 1o & Court or similar body.

23 Minimum Order Value

(8) In relation to the goods we manufacture, to the fullest extent permitied by law, our
Babllity ks Wmited 1o making geod by replacement or repalr defects which, under
proper use, sppear theseen and arse solely from faulty desion, materlsl or
workmanship within & period of slx calendar monthe after the origingl qoods or
equipment have been first despatched, at the termination of which period all liability
on our part ceases. For the avoldance of doubd, we are not able for defects arising
ourt of:

i. Afallure by you or your Fersonne to properly siore any poods or equipment:

. A failure by you or your Personnel to use or operete any goods of equipment in
strict aeoordance with any manuats, guidelines or directions given by us, of in the
absence of such manuals, guidelines or directions, then in strict accordance with
applicable indusbry standards;

. Defects caused by the continued wse or operation of the goods or equipment after
you or your Personnel have become aware of ought to have become aware of &

Our minimum order value s AUD150 per onder.

End of Conditions.
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