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AMH Solid Waste Boiler Combustion Trial
Abstract

This project is an important facet of a multi-stage plan by AMH to achieve a better than
anticipated 10% reduction in fossil fuel derived energy in 5 years at its Dinmore facility.

The basis of the following trials was to prove firstly whether a super-heated steam dryer could
adequately dry Australia Meat Holding's waste streams and secondly whether the efficiency of
this process will fit in line with the overall project.

The trials were run over a period of five days, the first three days on week one were used for
obtaining machine set points and operating temperatures and on week two the last two days
were used to obtain energy figures that are represented in the mass balance.

The Super-Heated Steam Dryer dried all raw materials presented to a desired moisture content
and we experienced none of the problems associated with conventional drying technology. Due
to the physical nature of the sludge and the way it was presented to the dryer drum a higher than
originally quoted energy figure was realised. This figure would be reduced with a more efficient
feed system and a longer drum for product retention.

The dryer does exhaust a small amount of non-condensable gas, which has an odorous
compound. This gas has been sampled and results will be forwarded to AMH.

The dryer is capable of processing the sludge and waste stream mixture at lower operating
temperatures (350°c) although at higher temperatures it is expected that the energy efficiency
will increase as the temperature rises. The super-heated steam heat to energy curve is higher
than that of conventional air dryers.

Overall, the trial determined that the process was not sustainable due to the high moisture
content of the dried materials. The cost of further drying the materials for produce more efficient
burning was not viable. Further development in efficiencies of drying technologies and
approaches are required in order for this process is to be considered viable.
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AMH Solid Waste Boiler Combustion Trial

1 Background

Australia Meat Holdings Pty Ltd (AMH) is recognised as one of the nation’s 250 largest energy
users. To reduce their reliance on imported energy, AMH have established a corporate target of
achieving a 10% reduction in fossil fuel demand at their Dinmore food processing facility within a
5 year period. One potential method of achieving this goal is to recover energy, in the form of
electricity, steam and/or hot water from the solid waste streams currently generated at the site.

Energy could potentially be recovered or saved by in an overarching strategy by:

e Collecting and combusting the biogas generated by the existing anaerobic ponds;

o Dewatering the organic solid waste streams to reduce the energy used to transport the solids
offsite for disposal; and/or

e Using thermal methods to recover energy from the dewatered organic solid wastes.

To further explore these possibilities, AMH entered into a “Partnership in Innovation” project
grant with Meat and Livestock Australia (MLA) to conduct trials to assess the technical and
financial risks associated with these opportunities for energy recovery. In particular, the study
focused on developing an integrated process solution for utilisation of solid waste feed materials
in order to confirm capital and operating costs for a full-scale commercial operation at the AMH
Dinmore site.

The purpose of the project was to further develop the drying technology and efficiency over an
extended period using the AMH Dinmore solid waste feed material in order to confirm capital and
operating costs for a full-scale commercial operation. In addition, the project proposes to utilise
the dried material as a fuel for combustion trials in the GE coal-fired boiler and examine the
energy profile and environmental performance of the boiler under varied feed conditions utilising
both coal and dried solid waste separately and in combination.

2 Project Objectives

The overall objective of this project was to. The specific aims were to:

e Determined the capital and operating cost economics of the Keith Engineering SHS dryer
technology to process AMH Dinmore’s solid waste at a commercial scale; and

e Assessed the technical viability of utilising the dried solids as an alternative source of fuel in
AMH Dinmore’s GE coal-fired boiler.

3 Methodology & Key Activities

The pilot study was completed in a number of phases, as follows:

1. Project team leaders will identify in a written report accepted by MLA: - Various consultants
and expertise required to conduct the Project. Brief risk assessment on Project deliverables.

2. Keith Engineering undertakes preliminary modifications to the airless dryer and other
necessary preparations to undertake trial at Dinmore.

3.1. Complete installation for solids drying trial to produce solid fuel for combustion trial by
Australia Meat Holdings.

3.2. Complete installation of Airless dryer for solids drying trial by Keith Engineering.

4.1. Australia Meat Holdings conduct solids drying trial to produce boiler fuel for combustion trial.
Report received and accepted by MLA.
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4.2 Keith Engineering conduct solids drying trial to produce boiler fuel for combustion trial. Report
received and accepted by MLA.

5. Conduct fuel combustion trial in the GE Boiler. Report received and accepted by MLA.

6.1 Australia Meat Holdings contribution to draft report on findings of the drying and combustion
trials received and accepted by MLA.

6.2 Keith Engineering's contribution to draft report on findings of the drying and combustion trials
received and accepted by MLA.

7.1. Australia Meat Holdings contribution to final report on the findings of the drying and
combustion trials received and accepted by MLA.

7.2 Keith Engineering's contribution to final report on the findings of the drying and combustion
trials received and accepted by MLA.

The process to evaluate the solid waste drying trial was as follows:

e Belt press cake was fed through the dryer at varying temps, samples taken at each temp
change until maximum drying achieved. The temp reflecting the best drying was 350 Deg
C. samples of the emissions were taken and sent for analysis [ odour concentration ].
Moisture reduced from 85 % in to 15 % out.

e Solid waste combined and put through Fan press [ Stage 1 ], belt press sludge combined
through mincer and total solids put through dryer. Temp set at 350 Deg C, moisture
reduced from 76 % to 6 %.

e Samples from both trials were collected and sent for G.C.V. analysis.

Trials conducted to ascertain energy consumption to achieve drying.

The following steps were utilised to evaluate the solid waste mix :

Step 1.

¢ Note bin weight.

¢ Add 500 kg Paunch grass.

o Add 200 kg Saveall 2 solids.

e Add 200 kg D.A.F. float [ unflocculated ].

Step 2.

e Collect bin from hide area and weigh.
¢ Note weight on hin.

e Take bin to Saveall area.

Step 3.
e Collect meal bin from D.C.B. area, bin has a slide gate in it.
e Take bin to Saveall area.

The specific waste streams measured as part of the waste to energy audit was as follows.

Paunch grass.

Primary D.A.F. float. [ flocculated ].
Belt Press sludge.[ flocculated ]
Saveall # 2 bottom scrapings.
Saveall # 2 contrashear solids.
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Truck wash solids.

Plastic waste, [ 3cu/m bins ].

Re-cycle cardboard.

Waste cardboard.

Hay, [Yearly total x 250 kg / bale] divided into weekly allotment

Loads were weighed daily, trailer numbers recorded and volumes calculated from data recorded.
In the case of Plastic’s, re-cycle cardboard and waste cardboard volumes were determined from

bins accumulated.

Results and Observations

The results of detailed sampling schedules are as follows.
Table 1 : Solid waste volumes for week ending 7" February 2005
Waste Volumes daily Total

Origin Tues Wed Thur Fri  Sat Sun Mon Week

Paunch 64.7 62 67.6 | 37 32 30 51.8

Grass
Tonnes

345

Saveall 13.40 15.10 | 20.2 | 30.9 16 14.6 5.2
2bottom
Tonnes

1154

Saveall 7.44 10.7 5.9 2.3 1.4 2.9 3.7
2contra
Tonnes

34.3

D.A.F. 2751 | 25.8 31.1 | 10poly |22Poly |5poly |10

dose _
Float from dosing | B.P.

Tonnes low
B.P. B.P. Poly

131.4

Belt 70.25 62.1 61.9 | 30.6 0 70.6 32.6
press
Tonnes

328

Truck 32
wash
Tonnes

32

Plastic’s 12 12 12 12 4.5 7.5 6
cu/M

66

Page 6 of 21



AMH Solid Waste Boiler Combustion Trial

Re-cycle
cardboar
d

Tonnes

1.44

191

1.

87

5.22

Waste
cardboar
d cu/M

4.5

3.5

4.5

4.5

4.5

29.5

Hay
Bales

6.75T

week

Table 2: Belt Press set run time / flows / cake for week ending 7 February 2005.

4a 4b4a 4b 4a 4b 4a4b 4a4b 4a 4b 4a 4b 4a 4b

Day T|T |[W|W|[Th|Th|F |F |S |S |Su|Su|M |M | Tot| Tot
Run 12 (12 (12|12 |10|12 |4 |2 |0 |0 |8 |6 12 | 12 | 58 | 56
time hr | hr hr hr | hr
hr {hr | hr | hr | hr | hr hr | hr hr hr | hr
Tues Wed Thur Fri Sat Sun Mon Total
Cake 70.25 62.1 61.9 30.6 0 70.6 45 341
Tonnes
Note:

e Belt press actual run times depend on tank levels / trailer emptying etc.
e Total M.L.S.S. wasted to blue mixing tank for week ending 7-02-05: 4A: 4345 KL.
4b: 4317 KL.

Table 3: Volumes for week ending 14 February 2005.

Waste Volumes daily Total

Origin Tues Wed Thur Fri  Sat Sun Mon Week

Paunch 70 73 68 33 35 34 58 371
Grass

Tonnes

Saveall 22.2 17.6 174 | 24.7 14.1 13.7 12.7 | 122
2bottom

Tonnes
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Saveall 34 2.3 4.5 1.1 1 3 3.7 15
2contra
Tonnes
D.A.F. 20 12 21 23 14 18 18
Float Belt Press | Poly | Used, normal poly run 126
Tonnes as out
Belt 62 52 27 15 28 62 53 295
press
Tonnes
Truck 36 36
wash
Tonnes
Plastic’s 13 12 12 15 5 9 12 76
cu/M
Re-cycle | The Data For | The past | Three months | av 5.8 wk
cardboar
d Tonnes
Waste 3 4 3 5 4.5 3.5 3 26
cardboar
d cu/M
Hay 6.75
Bales
Tonne wk
Table 4: Belt Press run time / flows / cake for week ending 14 February 2005.

4a 4b 4a 4b 4a 4b 4adb 4adb 4a 4b 4a 4b 4a 4b
Day T |T |[W|{W|Th|Th|F |F |S |S |Su{Su|M |M | Tot| Tot
Run 12 (12 |10|6 |6 |3 |1 |2 |2 |6 |7 |7 |12 |12 |50 |48
time
hrs

Tues Wed Thur Fri Sat Sun Mon Total

Cake 62 52 27 15 28 62 53 295
Tonnes
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Note
e Belt press actual run times depend on tank levels / trailer emptying etc.

In summary the results of the trial was as follows:

e Total M.L.S.S. wasted to blue mixing tank for week ending 14-02-05: 4a: 3728 KL.
4b: 3700 KL.

4A /4B M.L.S.S. remained between 6000 / 6500 mg/L.

The belt press operated at 80cu/M Hr for the duration of the trial.

4A wasting rate was estimated at 29 L/sec.

4B wasting rate was estimated at 26 L/sec.

At 80cu / Hr 4a runs for 15 min to reach the top level setpoint, it remains off for 6 min until the

low level setpoint is attained, therefore total volume wastage / Hr run time is 74568 L.

At 80cu / Hr 4b total is 77082 L.

Refer to Figure 1 for photograph of the final dried product ready for burning.

Figure 1. Waste to energy dried samples
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Outcomes

The results showed:

e The Super Heated Steam Dryer dried all raw materials presented to a desired moisture
content and we experienced none of the problems associated with conventional drying
technology.

o No back mixing of product is required and at no stage did the dryer experience a “sticky
phase” with any of the materials presented for drying.

o Due to the physical nature of the sludge and the way it was presented to the dryer drum a
higher than originally quoted energy figure was realised. This figure would be reduced with a
more efficient feed system and a longer drum for product retention.

e The dryer does exhaust a small amount of non-condensable gas, which has an odorous
compound. This gas has been sampled and results will be forwarded to AMH.

o The dryer is capable of processing the sludge and waste stream mixture at lower operating
temperatures (350°c) although at higher temperatures it is expected that the energy
efficiency will increase as the temperature rises. The super-heated steam heat to energy
curve is higher than that of conventional air dryers.

e A condenser would be required to condense the surplus steam generated in the drying
process.

o The sludge feed system on the pilot plant was labour intensive and a new system would be
designed on a full-scale model to feed the sludge more consistently and in smaller particle
sizes to aid in drying efficiency.

e The waste stream mixture that was presented to the dryer was easier to feed, dry and was
more energy efficient. The waste stream mix was lighter and contained a lot more dust
particles in its dry state.

e The waste stream mix would require multiple cyclones or a more efficient cyclone to reduce
the carry over into the heat exchanger.

It is considered by the contractor that the figure for waste heat recovery can’'t be accurately
guoted as the theory and practice involved with waste heat recovery figures very rarely match up.
Using the heat from the burner exhaust to preheat the air going to the burner will increase the
overall efficiency of the dryer but to what extent can only be guessed at this stage. Using the
waste steam from the dryer to further reduce energy costs could come in the form of using the
hot water from the condenser to pre-heat the sludge in a jacketed screw conveyor. Again this
figure | believe can only be an assumption.

The only indicative energy figure we have at this stage is 4.5MJ/KG for sludge and 3.6MJ/KG for
the waste stream mix. We also know that we can reduce these figures by redesigning the feed
system, using the waste heat from the burner loop to pre-heat the air entering the burner and
using the waste steam to heat water in a jacketed conveyor to pre-heat the raw material. What
results these modifications will have on our overall energy performance can only be theorised at
this stage.

Overall, the trial determined that the process was not sustainable due to the high moisture
content of the dried materials. The cost of further drying the materials for produce more efficient
burning was not viable. Further development in efficiencies of drying technologies and
approaches are required in order for this process is to be considered viable.
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6 Opportunities arising / Recommendations

The corporate target of reducing fossil fuel usage at the Dinmore site by 10 % can be achieved
with the implementation of a waste to energy program. Depending on the configuration adopted,
25 to 35% of the electrical needs and 15 to 25% of the steam/hot water needs of the site can
meet through recovery of energy from solid waste and biogas generated on the site. This
conclusion is premised on the ability to demonstrate that 50 % moisture can be achieved in the
dewatered solid waste using mechanical dewatering technology.

The key conclusions for the specific areas of investigation for this report are as follows.

o Further detailed evaluation of the energy recovery options from solid waste should be
deferred until the results of the SPC dewatering test work program are assessed. The
success or otherwise of the mechanical dewatering circuit will be key in defining the
economics and technical issues for energy recovery;

e If a suitable technology for mechanical dewatering to <50% moisture is not defined, it is
recommended that anaerobic digestion be reconsidered;

e A site energy review is required to optimise the proposed layout, with particular emphasis on
whether to maximise electricity or steam generation;

o Discussions with selected vendors (suppliers of FBC technologies) should be progressed to
obtain an improved understanding of the commercial and technical issues associated with
implementing waste to energy technologies on the Dinmore feed stocks;

¢ Vendors may recommend pilot testing. This should be considered on a case by case basis;
and Pending agreement on the choice of FBC as the preferred technology and trailing the
SPC dewatering unit, a detail design would be required to confirm waste composition and
variation.

In concluion, if the energy figures supplied minus the assumed savings via the modifications
don’t add up to AMH’s budgetary figures for the entire project, further experimentation should be
carried out. Some previous trials in the form of coagulating the wet sludge have shown some
promise and would present the sludge to the dryer in a form that would increase the energy
efficiency.

Please note that reducing moisture content through heat transfer is the most uneconomical form of
evaporation and if the moisture content of the product provided to the dryer was around the 55%
to

60% mark from the above example huge savings would be made in gas usage and would offset
the

capital expenditure for the extra equipment.
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8 Appendix 1 — Detailed independent analyses of dried solid
waste materials
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project 1D
issue number
client | HiTech Pty Ltd new
issue date | 27" March 2007 new enviranmental quality
testing date | 5™ March 2007

contact | Mr. Phill Redmond

Mew Environmental Quality
P.O. Box 119

Coopers Plains Qlid. 4108
ABM: 56115 736 046

Source emissions monitoring conducted on the Coal Fired Boiler
at Australian Meat Holdings Pty Ltd

Table 1: Documeng Control

Report 1D Date: Comiment Aurthor
250-1 27" March 2007 Initial release LP
Yours Faithfully
New Environmental Guality Pty Ltd A

N NATA
A A
/ ;/?( /-/um v
WOALD ARDDGHISED
ACCREDITATION
MNATA Signatnry Accreditation
Lyle Pott B.Sc HNumber:
Technical Manager 15438
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report to HiTech Piy Lid newEQ Project 10: 00250
issue number:1

EXECUTIVE SUMMARY

Table 2: Coal Fired Boiler Results Summary

S Baseline 55% Paunch Trial  Regulatory Limit
Test Result (g/Nm") Test Result (g/Nm’) {gMm?)
Total Particulates  Actual 0.24 027 -
@ 12% C0. 0.35 045 025
Nitrogen Oxides as NO; : 0.38 0.4 0.50

This document i hausd in sscordanee H‘A’}A
it WAT A e Bation Medysiramants

Becrodied for comphance wilh IS0V IEC 17028 A4
NATA wovedled lbwrry R4 =
This et st ol e repreduced e in il

Mew Environmental Quality Pty Ltd Page 2 of 10
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repart to HiTech Piy Ltd

newEQ Project ID: 00250

issue number:1
TABLE OF CONTENTS
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EXECUTIVE SUMMARY 2
INTRODUCTION 4
TEST METHODS 4
QUALITY ASSURANCE & QUALITY CONTROL 4
DEFIMNITIONS 5
CALCULATION OF RESULTS L
APPENDIX 1: CALIBRATION AND UMCERTAINTY CERTIFICATE 8
LIST OF TABLES
Table 1: Document Control 1
Table 2: Coal Fired Boiler Results Summary 2
Table 3: Test Methods 4
Table 4: Analysis Notes 4
Table 5: PM Determination, Baseline 6
Table &: PM Determination, 55% Paunch Trial T
—I‘Hl'h‘n‘_uwl i s i m\um "ﬁ
with MATA's accred Ration requirements.
decredied for complanoe with |50V IEC 17028 v
HATA accredied labombon 15432, s —
Thiss pepor must nol e neproduced eoceel in full
Mew Environmental Quality Pty Ltd Page 3 of 10

Page 14 of 21



AMH Solid Waste Boiler Combustion Trial

report to HiTech Pty Ltd newEQ Project 10z 00250
issue number:1

INTRODUCTION

New Environmental Cuality (newEQ) was commissicned by HiTech Pty Ltd to monitor stack emissions
from a coal fired boiler at Australian Meat Holdings in Dinmore. Sampling and analysis was conducted
by newEQ on 8" March 2007.

newEQ was responsible for the collection and analysis of all samples. The collected samples remained
sealed and preserved in the appropriate manner. Upon retum to the laboratory the samples were
prepared and analysed by the comect methodologies.

TEST METHODS

Unless otherwise stated, the following test methods meet the requirements of the Qld EPA. All

sampling and analysis was conducted by newEQ unless otherwise stated. The results presented in this
report are related to one or more reference calibrations held by newEQ.

Table 3: Test Methods

Parameter Test Method Deviations
Sample plane criteria AS 43231 INil
Gas Velocity and Temperature USEPA 2 INil
Stack gas Density USEPA 3a il
Maisture USEPA 4 il
Carbon monoxide USEPA 10 il
Oxides of nitrogen USEPATE Mil
Total particulate matter USEPA S INil

Table 4: Analysis Notes

Analysis Note Company NATA Accreditation 1D Report Number
1 newEQ 15438 00245-1
2 5G5S 2562 (4354) 50813

QUALITY ASSURANCE & QUALITY CONTROL (QA'QC)

newEQ operates within a quality system based upon the requirements of ISO1T025. Our quality
system defines specific procedures and methodologies to ensure any project undertaken by newEQ is
conducted with the highest level of gquality given the specific confines of each project. These
procedures address such facets as:

project management

equipment calibration and maintenance
adherence to specific sampling methodclogies
selection of sub-contracting laboratories
storage and freight of collected samples

final report preparation

Thish chosss sl i i i anceasdanog nﬁ
with NATA'S aednedRaion requinsmants

Beoresied for GHTERancs wWih |0V IEC 17025 v
HATA accredied laboratorny 15432 i
This report must not e repreduced excepd in full

Mew Environmental Quality Pty Ltd Page 4 of 10
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report to HiTech Pty Lid newEQ Project ID: 00250

issue number:1

DEFIMITIONS

M

The analytes tested for was not detected: the value stated is the reportable limit of detection

c Degrees celsius

m Metres

mb Millibars

mi Millilitres

g Kilzgrams

Maole 5l unit that measures the amount of substance

g Grams

mg Milligrams {10 grams}

ug Micrograms (10 grams)

ng Manograms |:1IIT& grams)

m? Gas volume in cubic metres at measured conditions

N Gas wvolume in dry cubic metres at standard temperature and pressure (02 and 101.3 kPa)

= Second

min Minuts

mmHz0 Millimetres of water

STP Standard temperature and pressure (0T and 101. 3 kPa)

FH Front half of sample train (probe and filker holder) sample recovery

BH Back half of sample train (filter holder and impingers) sample recovery

e e wamh
Bceredid T cmERanc with |S00 IEC 17008 h

MATA aecredied labaomabory 15432 |- 1]
Thiss respont st ol be regreduced eeegl in ful

Mew Environmental GQuality Piy Ltd Page 5 of 10
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repart to HiTech Py Lid

newEQ Project ID: 00250

issue number:|
CALCULATION OF RESULTS
Table 5: PM Determination, Baseline
Sourcs Data
Clent AMH
Sampling Location Baller stack
Operating Condiion coal fired
Referance Mathod AS4323 2
Test Parameters 2]
Historbeal Dats & Hardwars Information
Foun Start Date E-MarI7 od-mm-yy
Project ID 250
Fun D 1
Run Stat Time 926 hizmm
Run Stop Time 1037 hhomm
Meter Calloration Factor Il 1.009
Pliot Tube Co=fMcient 12 D.B4D
Actual Mozzie Diametar Oy 6.000 mim
Stack Test Data
Inital Metar Valme [T 40 352 m
Final Meter Volume Vank 40.575 m*
Total Samping Time [ 111 nhcmin
Average Meter Temperature | - 369 °c
Ayerage Stack Temperature L5 65 °%c
Earometn: Fressure Ps) 1006 mb
Siack Siatk Pressure [P e} 15.00 mm H,0
Absots ack Pressure Pyl 1007 mb
Sampls Volumeas
Total Meter Volume 7S] 0.526 m
Standard Metar Volume Vol 0.458 dscm
Standand Meter Volume - refemced at 7%Ro2 010 dscm
Standand Meter Volume - refemced at 10%0z2 0.3396 dscm
Standand Meter WVolums - refemced at 13002 0.3as dscm
Molsturs Content Data
IMpiNgers 1-3 Water Voume Gain (] 20 m
Impinger 4 Sllica Gel Welght Gain (W) 5.0 g
Total Water Volme Collecied M) 7 m
Calculated Stack Molsture (= I— 582 %
Gas Analysis Data
Carton Dicwide Percentage [%CO;) 8.0E %
Duygen Percentage S0} 1.5 %
Carbon Moncuide Percentage %C0) 0.00 %
Mitrogen Fercentage [k} and %
Dry Gas Molecular Weight ™) 1.33 Kg/NIm3
Dry Gas Molecular Weight M) 2895 oigmnie
Viet Siack Gas Molecular Weight [My) 28.95 Qig-mpie
Wilumetric Flow Rate Data
Average Sack Gas Velochy (¥l 8.38 misec
Stack Diametar 1.28 m
Stack Cross-Secional Area 1.29 m
Actual Stack Flow Rate 693 Amimin
Wet Standard Stack Flow Rate { ) 3 Nen®min-wet
Dry Standard Stack Flow Rate Q) s Nmeimin-dry
Percent of Isokinetc Rate [{1] 99 %
Partlculate Concentrafion
Tolal Mass of Farlicuales m.) ol ]
Stack PM Concentration e 024 gMm®
235 mg/Nm?
Farticuate Emission Rate E) B3 Qimin
Particulate Emission Rate (E} 12 QEEC
Particulate Uncartainty Calculation
Uncenalnty expressed at 957l []] 536 S
Uncerainty expressed at 35%Cl i 127 rn_[!'hl'n!
Thiss dicvsnirasnt i s in goordanis A
with WATA'S accred Ration requinaments MATA
Aocredied for comelanos with IS0 IEC 170046
AT A acvredine |abarmory 15438 e
This repori must not be reproduced ecoegt in full
Mew Environmental Quality Pty Lid Page & of 10
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report to HiTech Pty Lid newEQ Project I0: 00250
issue number:1

Table 6: PM Determination, 55% Paunch Trial

Source Data
Client AMH
Sampling Location Eoller stack
Dperating Condition 55i45 paunchicoal
Referznce Method AS4323132
Test Parameatars M
Hiztorical Data & Hardwars Information
Fun Start Date E-Mar-07 dd-mm-yy
Project ID 230
Run IO 2
Run Start Time 14:50 hih:mim
Fun Stop Time 15:02 hih:mm
Meter Calloration Factor ") 1.009
Piiot Tube Coemciant (=] D.E2D
Actual Nozzie Diameter (L] 6.000 mm
Stack Teet Data
Initial Mebar Valume (L] 405651 m
Final Weter Volume Vok 41,332 m?
Total Sampling Time ") 113 hicmin
ANET3]E Meter Temperaime [l 411 %
AVErage Stack Temperature b 082 C
Barometric Pressure Ps) 1008 mb
Stack Siatic Pressune [Paimsc) 15.00 mm H;O
Absolube Siack Pressune L") 1007 mb
Sampls Volumesa
Tatal Metar Volume (] 0445 m
Standard Metar Volume Vot D.334 asem
Standard Meter Volume - refemeced a TR0z D20z dsom
Standamd Meter Volume - refemced at 10%02 D257 dscm
Standand Meter Volume - refemced at 12%C02 0231 dscm
Molsturs Content Data
Impingers 1-3 Water Volume Gain [TA] 200 m
Impingar 4 Siliea Sel Waight Sain w,) aa ]
Todtal Water Volume Collecied Vel 23 mi
Calcuiated Stack Molsiure 1= — 6.93 %
Gab Analysks Data
Carbon Dioxide Parcentage (%0} 7.21 %
Oygen Percentage {30} 136 %
Camon Monaxide Percentage [&C0) 0.00 %
MRrogen Percentage [eMz) 732 %
Dry Gas Molecular Weight ™) 133 kNm3
Dry Gas Molkacular Weight Mg} 28.94 gig-minie
Wiel Stack Gas Molkecular Weight (LI4] 25.94 Qig-mne
Wolumsiric Flow Rate Data
AVETage Siack (a3t WElDGhy Vo 855 TVBES
Stack Diameter Ds 1.26 m
Stack Cross-Sectional Area A 1.2 me
Actual Stack Fiow Rate Gl 537 AmCImin
Wet Standard Stack Flow Rate (=] a3 N min-wed
Dry Stangard Stack Fiow fate Q] 282 N min-ary
Percent of Isokinetic Rate [1)] 103 k3
Particulats Concentrafion
Total Mass of Fariculates m.) [E[] ]
Stack PM Concentration ) [iF-rd gihm®
268 mg/hm?
Particulate Emission Rate [E] 75 Qimin
Particuiate Emission Rate [E) 1.3 gses
Particulate Uncsrtainty Calcutstion
Uncenalriy expressed al 95% 0l []] 643 B3
Unceralrty expressed at 35%C1 [0 7.2 mgHm®
) A
T i el e Hidioadl i oo dainis MNATA
with HATAS sccreditation requinaments
ceneciesd for compiiance with |50V IEC 17065 A"
HATA aocredied labomiony 15438 TR

This report must not be reproduced e in full
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AMH Solid Waste Boiler Combustion Trial

report to HiTech Pty Ltd newEd Project 1D: 00250
issue number: |

APPENDIX 1:

CALIBRATION AND UNCERTAINTY
CERTIFICATE.

] "ﬁ“
with WATA'S acoreditation requinements

Acerecied o comgliances Wil IS0V [EC 17025 W
MHATA accredied labomtony 15438, F--- T
This respoe usd ot b reproduced exsesd in ful
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AMH Solid Waste Boiler Combustion Trial

report to HiTech Pty Lid newEQ Project 1D: 00250
New Environmental Quality newtQl
Calibration and Uncertainty Certificate = vy
Calibrations are performed according to 150f EEC 17025 Appendix A: Calibration intervals
for commonly used chemical testing eguipment, equipment specific manuals and extemal
laboratory procedures. Uncertainties are obtained from external calibrations from the
cormesponding laboratories and quoted verbatim. All cerificates can be provided upon
request.
em Manufacturer  Type newEd Last Uncertainty Internalf Certificate
[ [§] Calibration External Humber
Reference gas  Amencan Meter Dy gas meter SMO8R 300805 £0.3% Edemal:  Gas  0OM-DS-0082-
meter Technology TRP-001-01
Services Pty Ltd
MATA: 14344
Consoie Actraris Gallus 2000 G4 SMO03  Eachuse £0.3% Intemal MR
Console Actrars Gallus 2000 G4 SMO28  Eachuse £0.3% Intemal MiA
Consoie Actraris Gallus 2000 G4 SM127  Eachuse £0.3% Intemal MR
Portable gas Testo 250 5MIZ7  Eachuse O 1% el Intemal MiA
analysar
GO i 2 1% el
Co: 2% e
MO: + 2% rel
S0y 2% re
Portable g Testo 350 SMI34 Eachuse O 1% red Intemal MiA
analyssr
GOk o2 1% el
Co:: + 2%l
MO: + 2% rel
S0 2 2% e
Inclined manometer  Airfow MKS P SNI10 020306 £0.1cm HaO Extemal:  Gas  30M-DE-0035
Technology TRP-00101
Services Pty Ltd
MATA: 700
Thermometer Brannan MoB0G SN136  D3.05.08 £0.7°C Extemal: WIKA 406/ 06
MATA: 410
Bafance Ohaus E12140 SMO0Z 221004 Max 000032y  Extemal: QLACTB36-A3
Ausmalian
{at 10000000g Calibrating
loading) Services Pty Ltd
MATA: 1230
cavon  Linde A WA 02.11.05 O£ 1% red Extemal Lnde  QCSPCODD413
diceide, carbon
monoasde and CO::e1%rel  MATA12803 LY
m' cANbrEtone s Heuel 0 ecodanse
Ageedied for WIM#EIED'IEG 17028 E
MHATA accredied labofion 15438 Jremieny
Thish g st ol b reproduced eeseel in jull.
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AMH Solid Waste Boiler Combustion Trial

report to HiTech Pty Ltd newEQ Project 1D: 00250
issue number:1
ftem Manufacturer  Type newEQ Last Uncertainty Internal/ i
D Calibration External HNumber
games CO: 2+ 2% rel
Mitrogen cesde and  Linde WA A 16.11.05 MO £ 2% rel Extemal: Linde QACSPCODD4G3
sulphar dicide
calibration gases S0+ 7%= MATA: 12803
Digital caipers Guogen NA 5M033 18,0208 £ 0.18pm Intemal N
Digital caipers Guogen NA 5M121  25.07.08 £ 0.18pm Intemal N
Digital caipers Guogen MNA SM143  18.10.08 £ 0.18pm Intemal M
Gauge block Mitutoyo NA SM148  26.06.06 £ 0.18pm Extemal: ACM. 723 1244105
Laboratory
MATA: 723
Gauge block Mitutoyo NA SM148  26.06.08 £ 0.18pm Extemal: ACM. 723 1244105
Labormatory
MATA: 723
Gauge block Mitutoyo MA SMIS0  26.08.06 £ 0.18pm Extemal: ACM. 723 1244006
Labormatory
MATA: 723
Gauge block Mitutoyo: NA 5M151  26.06.06 £ 0.18pm Extemal: ACM. 723 1244105
Laboratory
MATA: 723
Themocoule FIE v WA e A 030 Exemal. WS WG 00.32279
Simulator Intemational
MATA: 116
Mass flow GSiema CHI00L-LE-NR- MNA 78 10.06 1% Sema R7OTE
controliers Instrurments Ine 2-0W1-BW1- Instruments nc

PV2-V1-51-CO
Sravo-H-Bas

2 Zales order number - no certificate number provided.

with HATA's accreditation requinements.

Aorredied for complanos with |00 IEC 17026

MATA acoredied labomtony 15438 F-- T
Thish Peport must ot b nepreduced et in il

Thils dorcairint i s in sooordanos u‘;\m
W

Mew Environmental Guality Pty Ltd Page 10 of 10

Page 21 of 21



