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1. INTRODUCTION

Background

1.1 China Resources Construction Company Limited (the Contractor) was commissioned by
Architectural Services Department of Hong Kong Special Administrative Region (HKSAR) to
carry out works under Reprovisioning of Cremators at Diamond Hill Crematorium (hereinafter
called the “Project”™) in September 2004.

1.2 According to Part 4 Clause 4.3 of the Environmental Permit (EP) (No. EP-179/2004/B),
Environmental Management Plan (EMP) should be submitted at least one month before the
commencement of the commissioning tests of the new cremators. This EMP covers the
management practices and measures to be carried out during the commissioning and operation
of the new cremators to ensure the long term operation of the crematorium will satisfy the
legislation and regulations.

1.3 Under the EP requirement in Clause 4.3, Environmental Management Plan (EMP) should be
prepared by the Contractor, verified by the IEC as conforming to the information and
recommendations contained in the approved EIA Report (Register No. AEIAR-076/2004).
Maunsell Environmental Management Consultants Limited (MEMCL) (hereinafter called the
“ET”) was appointed by China Resources Construction Company Limited to provide
professional services with respect to environmental management and compliance for the
Project.

P:\S07904\REPORTS\EMPAEMP Revision 3.2\Revision 3.2.doc 1
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ENVIRONMENTAL PROJECT MANAGEMENT

2.1  This section provides an overview of the management and organisation hierarchy that China
Resources Construction Limited has set up to manage environmental affairs for the Project.
This section contains an organisation structure of environmental staff, their respective roles and
responsibilities and an outline of the communication procedures.

Project Organisation for Environmental Management

2.2 Project Organization for Environmental Team is shown in Figure 2.1 and Key Contacts of
Environmental Personnel of the Project are shown in Appendix A.

Roles and Responsibilities of Key Environmental Personnel

Architect’s Representative (AR)
23  The AR should:

«  Supervise the Contractor’s activities and ensure that the requirements in the EM&A
Manual are fully complied with;

«  Inform the Contractor when action is required to reduce impacts in accordance with the
Event and Action Plans;

«  Employ an Independent Checker (Environment)(IEC) to audit the results of the EM&A
works carried out by the ET;

o Adhere to the procedures for carrying out complaint investigation accordance with the
EM&A Manual.

The Contractor
2.4 The Contractor should:

* Employ an Environmental Team (ET) to undertake monitoring, laboratory analysis and
reporting of environmental monitoring and audit; '

* Work within the scope of the construction contract and other tender documents;
* Participate in the site inspections undertaken by the Environmental Team (ET) and
Independent Environmental Checker (IEC) as required and implement the corrective

actions instructed by the Engineer;

* Provide staff training to Food and Environmental Hygiene Department (FEHD) (operator
in operation phase);

* Carry out complaint investigation and implementation of mitigation measures during
testing and commissioning phase.

PASO7904\REPORTS\EMPAEMP Revision 3.2\Revision 3.2.doc 2
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Environmental Team (ET)

2.5  The designated ET is Maunsell Environmental Management Consultants Limited (MEMCL),
an independent environmental consultant employed by the Contractor. The ET’s
responsibilities include:

» Designate an ET Leader to fulfil the General Condition 2.1 of the Environmental Permit
EP-179/2004/B. The ET Leader will certify or verify any environmental submissions as
required by the EP-179/2004/B;

¢ Provide specialist advice on all environmental issues to the Contractor;
* Monitor the various environmental parameters as required by the EM&A Manual;

» Conduct site inspections and investigate and inspect the Contractor’s equipment and work
methodologies with respect to pollution control and environmental mitigation stipulated in
the EMP, and to anticipate environmental issues that may requirement mitigation before the
problem arises;

* Review the programme of works, in order to anticipate any potential environmental
impacts before they arise;

e Review the construction method statements and provide comments on the method
statements to the Contractor;

e Audit the environmental monitoring data and report the status of the general site
environmental conditions and of the implementation of mitigation measures resulting from

site inspections;

» Report the EM&A results and the wider environmental issues and conditions to the
Contractor and Engineer;

* Prepare EM&A reports as required in the EM&A Manual,

* Follow the procedures stipulated in the agreed Event and Action Plans in the event of
exceedance, non-compliance or complaint.

e Carry out complaint investigation and implementation of mitigation measures during
testing and commissioning phase.

PASO7904\REPORTS\EMPA\EMP Revision 3.2\Revision 3.2.doc 3
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Independent Checker (Environment) (IEC)

2.6  The IEC should:

«  Review the EM&A works performed by ET;

« Audit the monitoring activities and results;

»  Report the audit results to the AR and EPD in parallel;

«  Review the proposal on mitigation measures submitted by the Contractor in accordance
with the Event and Action Plan.

»  Carry out complaint investigation and implementation of mitigation measures during
testing and commissioning phase.

Food and Environmental Hygiene Department (operator during operation phase)

2.7  The Operator should:

»  Conduct regular environmental monitoring during operation phase including odour and
air;

«  Provide adequate maintenance to the cremators;

«  Manage joss paper burners and ensure the proper operation of the crematorium and the air
pollution control system during operation;

«  Waste Management including ash and non-combustible, chemical waste, general refuse;

«  Dangerous goods storage, handling, labeling and spill prevention;

«  Conduct continuous monitoring in primary combustion zone, outlet from secondary
combustion zone, oxygen and carbon monoxide concentration at the outlet of the
secondary combustion zone according to the Specified License (under the APCO).

«  Carry out complaint investigation and implementation of mitigation measures during
operation phase.

PASO7904AREPORTS\EMP\EMP Revision 3.2\Revision 3.2.doc 4
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3.1

3.2

3.3

34

3.5

3.6

COMMISSIONING SCHEDULE AND ADMINISTRATIVE ARRANGEMENT

Commissioning Schedule / Administrative arrangement to ensure no more than 6 cremators
(new and old cremators) would be in operation during commissioning phase.

As per EIA clause 4.5.11, the Existing Crematorium would still be operating to serve the public
during the testing and commissioning of the new cremators. However, special arrangement
would be made to ensure there would be no more than six cremators in operation at any time
(no more than 6 of both existing and new cremators will be in operation at the same time)
during this period to avoid additional loading of chimney emissions to the environment.

During commissioning phase of the new crematorium, the commissioning schedule should be
such that only 3 new cremators would be tested and commissioned each time so that 3 old
cremators can still be in operation to serve the public.

Tentative commissioning schedule would be prepared so that all relevant parties are well aware
of the commissioning schedule and arrangement.

FEHD staffs of the existing crematorium would be informed at least 3 weeks in advance before
the testing and commissioning of the new cremators so that FEHD can stop the booking of old
cremators. The testing & commissioning run of the new cremators can only be started upon
formal confirmation from FEHD.

Figure 3.1 shows the Replacement of Cremators at Diamond Hill Crematorium Testing and
Commissioning Programme.

P:ASO7904\REPORTS\AEMPA\EMP Revision 3.2\Revision 3.2.doc 5
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4. OPERATOR STAFF TRAINING

4.1  Operator staff training will be arranged by the Contactor during cremator testing and
commissioning period to give a throughout understanding of the cremation system operation to
EMSD & FEHD operation personnel. 4 days training schedule contents and target attendant are

as follows:
Table 4.1  Operator Staff Training Schedule
1* Day Theoretical Part Target Attendant
90 min Introduction to the Environmental Permit (EP No.~179/2004/B) and Technical
Specified Licence (L-12-006(1)), this introduction covers the Management
management practices and measures to be carried out of the new Servicge Personnel
cremators to ensure the long term operation of the crematorium 0 fing P |
would satisfy the legislation and regulations. perating Fersonne
Introduction to the basics of the overall procedure of the cremation
line and process
Brief description of the cremation process
Presentation of the procedure's basics, including the following
downstream components:
e Cremator
- Main combustion
- Secondary combustion
- Mineralisation
- Rotary plate system
o Heat Exchanger
- 1% water stage
- Air preheater
- 2" water stage
- Radiator & hot water system
o Fibre filter system
- Design
- Dust flow process within the filter system
- Chemical additive consumption
- Reactor & cyclone separator operation principle
o Flue Gas Fan
- Control
@ Chimney Stack
= Compressed air system
o Diesel fuel supply
o Forklift, Catafalgue & Automatic Guided Vehicle
e Cremulator
= Computer control & SCADA system
@ Continuous emission monitoring system
45 min Having a look around the plant. Technical
Inspection of the above mentioned single components including the g:rt?geergz?; onnel
explanation of function and tasks of theirs during the cremation Operating Personnel
process
= Practical part of the previous theoretical introduction into the
basics of the overall procedure of the cremation line
15 min Break
PASO7904MREPORTS\EMPAEMP Revision 3.2\Revision 3.2.doc 6
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60 min Introduction o the charging or insertion Technical
Management
. ; Service Personnel
a  Allowed Coffin Structure / Oven Size ;
o Allowed Coffin Interior Fittings Operating Personnel
= Handling of Coffin Metal Fittings
o Co-ordination Coffin Sizes — Oven 170kg
o Co-ordination Coffin Sizes — Oven 250kg
@ Charging Coffin — Forklift, Insertion Machine & AGV
15 min Question & Answer Session Technical
Management
Service Personnel
Operating Personnel
60 min Lunch Break
90 min Introduction to the handling of the cremation line — according to the | Technical
operating instructions Management
Service Personnel
s Conditions before Daily Operation Operating Personnel
a  Switch-On far Operation
o Switch-Off after Operation
- Daily Switch-Off
- Switch-Off for Longer Downtime
- Switch-Off for Repair Works
o Charging
= Launching/ Execution of Cremation Process
e Temperature Flow
s Duties & obligations of crematorium operator under EPD SP
Licence's terms and conditions
45 min Introduction to the cremation line's maintenance — according to the | Technical
maintenance instructions. Routine & scheduled maintenance. Stock | Management
keeping on spare parts, special tools & consumables Service Personnel
Operating Personnel
15 min Break
45 min Occurring Malfunctions Technical
Management
= Right Reaction Service Personnel
= Proceedings Cperating Personnel
o Eventual Repair of Malfunctions
o Further Measures
o Emergency Operation
@ Introduction of Common Faults
v Trouble Shooting Technigues
45 min Question & Answer Session Technical
Management

PASO7904\REPORTS\EMPAEMP Revision 3.2\Revision 3.2.doc
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Service Personnel
Operating Personnel

2" Day | Practical Part

90 min Introduction to the handling of the cremation line — according to the | Technical
operating instructions — without an insertion Management
Service Personnel
= Practical repetition of the theoretical part Operating Personnel

15 min Break

Introduction to the handling of the cremation line — according to the

80 min o : . . ; Technical
operating instructions — with an insertion . Management
s . . Service Personnel
Cremation (Operating Personnel) Operating Personnel
30 min Question & Answer Session Technical
Management -

Service Personnel
Operating Personnel

60 min . Lunch break

. . Service Personnel
120 min Cremations Operating Personnel

= Normal operating sequence of the crematorium would be
introduced, training level suitable to service and operating
personnel,

@ Under Manufacturer Personnel's instruction

15 min Break

. . . Service Personnel
1 I - .
60 min Cremations — continue Operating Personnel

= Normal operating sequence of the crematorium would be
introduced, training level suitable to service and operating
personnel,

= Under Manufacturer Personnel's instruction

. . . Service Personnel
30 min Question & Answer Session Operating Personnel

3% - 4" Day |Practical Part

Cremations Service: Personnel

16 Hours Operating Personnel

= Normal operation, operating sequence of the crematorium under
Manufacturer Personnel's instruction

= Repair of simulated malfunctions
= Maintenance & hand on operation of AGY
= Maintenance / daily checking of water system
= Maintenance / daily checking of compressed air system
PAS07904\REPORTS\EMP\EMP Revision 3.2\Revision 3.2.doc 8
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5. OPERATION, MONITORING, MAINTENANCE AND MANAGEMENT
PROCEDURES
Operation Procedures for New Cremators

5.1  Only trained personnel are allowed to operate this system.

5.2  The system may only carry out cremations of human bodies and coffins, accessories and
clothing according to Hong Kong EPD, A Guidance Note on the Best Practicable Means for
Incinerators (Crematoria) BPM 12/2(06) and CAP 132M Cremation and Gardens of
Remembrance Regulation of Hong Kong.

5.3  The coffins which are to be cremated must be at least 440mm wide at the feet board for the 170
kg cremator and 540mm wide for the 250 kg cremator. The coffin max. size would be 990mm
(W) x 860mm (H) x 2400mm (L) for 250 kg cremator and 760mm (W) x 760mm (H) x
2200mm (L) for 170 kg cremator. The maximum weight would be 250 kg for 250kg cremator
and 200 kg for 170 kg cremator.

5.4  Inorder to guarantee an exact insertion operation or to be able to place the coffin exactly on the
coffin support bricks, a suitable auxiliary board — about 500 x 500 mm has to be placed
underneath the coffin, if it does not have the above mentioned minimum width. (about 500 x
500 for the 170 kg cremator and about 800 x 500 for the 250 kg cremator).

Commissioning

5.5  Care must be taken that the insertion door as well as all cleaning and inspection openings are
closed.

5.6 Check the dust containers underneath the waste gas cleaning system to see if they fit tightly.

5.7  Place an empty cremain collector tray and cremain urn in the cremulator.

5.8 Open shut-off equipment for burners and turn the main switch at the control panel to position |
(On). Switch on the computer and the monitor.

Pre-heating

5.9  Call up F3-status with the mouse, for operation mode click Auto and for system condition click
On.

5.10 Now the cremator-heats itself up time-dependently to the required temperatures:

«  Primary combustion : 650°C
«  Secondary combustion chamber: 850 °C

5.11 The temperature is maintained automatically after one cremation process has been completed
until the system is cleared for the next process.

PASO7904\REPORTS\EMPAEMP Revision 3.2\Revision 3.2.doc 9
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5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

5.22

Cremation
After completed insertion the cremation process takes place automatically.

The operator determines the end of the cremation after visually checkin g the progress. Then the
screen F2 — System must be activated and the button F12 — Process end must be selected with
the mouse in order to finish the cremation,

After the process end has been activated, the next insertion can be initiated. After the cremation
phase the mineralisation takes place on the second rotary plate in the middle, which will turn
automatically after the duration of the mineralisation.

The lids of the cremulators must be closed.

Shut-down

Activate the button F3 — Status with the mouse and for system condition select position “Off”.
This would not influence a cremation process that has already begun. The command “System
Off” only becomes active after F12 — process end has been activated and the subsequent

mineralisation phase is completed.

After that, the additional firing system is switched off and the system switches itself off
temperature-dependently.

Operation Requirements

Throughout the whole cremation cycle, starting from the loading of coffin for cremation up to
the completion of the cremation, flue gases leaving the secondary combustion chamber would
be held at not less than 850 degree Celsius for a minimum of 2 seconds in the secondary
combustion chamber before entering the heat exchanger.

The oxygen content of the flue gases at the outlet of the secondary combustion chamber of the
cremators would not be less than 6 percent by volume on a wet basis at all times throughout the

whole cremation cycle, starting from the loading of coffin for cremation up to the completion of

the cremation.

The loading of coffins to the cremators would only be carried out when the secondary
combustion chamber temperature exceeds 850°C. An electrical interlock shall be provided such

that the charging door can only be opened when the secondary chamber temperature is higher

than 850°C.

At the beginning of each shift, the operator would check and ensure that sufficient quantity of
chemical additive is loaded into the reactor when the cremators are preheated.

P:ASO7904\REPORTS\EMP\EMP Revision 3.2\Revision 3.2.doc 10
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5.23

5.24

5.25

5.26

5.27

5.28

5.29

5.30

5.31

Air Monitoring for New Cremators

According to the Specified Process Licence (L-12-006(1)), continuous monitoring, source
pollutants monitoring and commissioning stage emissions monitoring would be carried out by
operator.

General Conditions of the Air Monitoring for New Cremators

Monitoring of the particulate, hydrogen chloride, carbon monoxide, gaseous and vaporous
organic substances, mercury, dioxins, nitrogen oxides and smoke opacity would be carried out
according to the Specific Process License.

The operator would not emit air pollutants in any significant quality except only from the
emission points numbered EP1 to EP6 and DG1 (hereunder referred to as the “emission
points™), a total of 7 points were identified.

Except in the event of a failure of the concerned process equipment or air pollution control
equipment of the cremators numbered 1 to 6 (hereunder referred to as the “cremators) and the
emergency generator, the operator would not emit any air pollutants at levels exceeding the
emission limits in Appendix B.

Ringelmann Chart or and equivalent would be used for the comparison with smoke emission
from the emission points EP1 to EP6 and DG1, which would not appears to be as dark as or
darker than shade 1 on the Chart.

The temperature of the exhaust gas stream, the height and the diameter of the emission points

should not be less than the specified in Appendix C. \/

The operator would not use light diesel oil having sulphur content exceeding 0.005% by weight
or viscosity exceeding 6 centistokes at 40 degree Celsius as the fuel for the cremators.

The operator would only use light diesel oil having sulphur content not exceeding 0.005% by

weight, viscosity not exceeding 6 centistokes at 40 degree Celsius and ash content of 0.01% as
the fuel for the emergency generator.

Continuous Monitoring of the Air Monitoring for New Cremators

The operator would maintain in good condition at all times recording devices to record the
following parameters for continuous air monitoring:

«  Temperature inside the primary combustion chamber;
«  Temperature inside the secondary combustion chamber;
«  Temperature of flue gas at the outlet of the secondary combustion chamber;

«  Temperature of flue gas at the outlet of the waste flue gas fan;

PASQO7904\REPORTS\EMP\EMP Revision 3.2\Revision 3.2.doc 11
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5.32

5.33

5.34

5.35

5.36

5.37

5.38

»  Oxygen concentration at the outlet from the secondary combustion chamber;
«  Oxygen concentration at the outlet of the waste flue gas fan;

«  Carbon Monoxide concentration at the inlet of the flue gas filtering system;
«  Carbon Monoxide concentration at the outlet of the waste flue gas fan;

»  Hydrogen chloride concentration at the outlet of the waste flue gas fan;

»  Organic compounds concentration at the outlet of the waste flue gas fan, and
«  Opacity at the outlet of the waste flue gas fan.

The continuous monitoring equipment would be properly maintained and regularly calibrated.
For gaseous and opacity measurement equipment, zero and span checks would be carried out
every 24 hours or at other interval according to manufacturer’s recommendation. The
calibration records would be retained and assessable at all times for inspection on request by
the Authority for less than 2 years from the date of recording.

Apart from the zero and span checks, the operator would conduct regular quality control check
on the continuous emission monitoring equipment at 6 months interval, Operator would carry
out the inspection and maintenance, replacement of spare parts and consumables and
calibration of the equipment using compressed gases with known concentration. Moreover,
operator would submit to the authority a report of the quality control check including the
findings from the inspection maintenance and the calibration results of the emission monitoring
equipment.

The opacity monitoring equipment or device would automatically activate and visual alarm for
operator’s attention whenever the opacity reaches or exceeds 20 percent.

A fault in the flue gas filtering system including the bag filter, a failure of conditioning rotor or
chemical additive recycle screw conveyor pump would immediately trigger off an audible and
visual alarm for operator’s attention.

For each cremator, the operator would keep daily log of differential pressure across fabric
system, operation status of conditioning rotor and chemical additive recycle screw conveyor
pump and the amount of chemical additive injected to the reactor at the beginning of each shift.
The records would be retained and accessible at all times for inspection on request by the
Authority for not less than 2 years from the date of recording.

The operator would install and operate a telemetry system acceptable to the Authority to
transmit instantaneously and continuously the readings of all parameters as mentioned in 5.31
to the office of the Authority. The alarm signals as mentioned in 5.34 and 5.35 herein would be
transmitted to the Authority via the telemetry system.

The operator would submit to the Authority, on a quarterly basis, a written summary of
monitoring results as mentioned in 5.31 and 5.36. The operator would include in the summary
of the daily operation hours, number of coffins cremated and the light diesel oil consumption of
the cremators.
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5.39

5.40

5.41

5.42

5.43

5.44

5.45

5.46

5.47

5.48

A properly grounded 13 amperes electricity supply at 220 volts would be provided near the
sampling point. Adequate rigid support, eyelet or similar device would be provided at each
sampling point to facilitate wire support for the sampling equipment weighting about 70
kilogrammes. The internal diameter of the hole of the eyelet would be minimum 14 millimetres
with its center 75 millimetres from the edge.

Source Monitoring of the Air Monitoring for New Cremators

The operator would provide and maintain in good condition at all times sampling points serving
the emission points EP1 to EP6. A safe access to the sampling points together with a platform
would be provided whenever source sampling is performed. The platform would have a
minimum working area of about 3 square metres.

The operator would conduct source samplings to determine the concentrations and mass
emission rates of the air pollutants in the flue gases emit from the cremators during their normal

operations. The sampling serves to monitor air pollutants associated with the cremation process,

and where the emission limits have been set out in Appendix B. Operator would notify EPD
according to 6.3 when the emission limit is exceeded.

Source sampling and subsequent laboratory analysis would only be carried out by laboratory
with proven quality assurance and experience. Source sampling would be conduces at the
sampling points as mentioned in 5.40.and sampling frequency shows in Appendix D.

The operator would inform the Authority in writing of the schedule of the sampling at least one
week before is carried out.

Gas sample would not be taken before the coffin is charged into the combustion chamber. The
sampling should commence as soon as stable conditions are achieved inside the cremator after
the coffin is charged into the combustion chamber, and complete or interrupt before the process
of removing the ash from the combustion chamber commences.

Except for dioxins and mercury, each gas sample would cover for one hour and the samplmg
should be completed within one cremation cycle.

For the measurement of dioxins and mercury, each gas sample would last for minimum of 3
complete cremation cycles or the requisite number of complete cremation cycles to cover a
minimum period of 6 hours, whichever is longer duration. Sampling would be interrupted
during the idle time between two cremations.

High-resolution gas chromatograph and high-resolution mass spectrometer (HRGC/HRMS)
would be used in the analysis of dioxin sample. Detailed laboratory analytical results of
polychlorinated dibenzodioxins (PCDDs) / polychlorinated dibenzofurans (PCDFs) would be
provided in the sampling report.

Detailed sampling data and calculations to show the emission concentration and emission rate
would be provided in the test report within 30 days after the sampling,.
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5.49

5.50

5.51

5.52

5.53

5.54

5.55

5.56

5.57

5.58

5.59

5.60

Commissioning Stage Monitoring of the Air Monitoring for New Cremators

The operator would conduct a commissioning test before the operation of the cremators to
demonstrate that the process equipment and air pollution control equipment including cyclone
separator, chemical additive injection system, reactor and fabric filter system are functioning
properly.

The operator would conduct air pollutant sampling exercise at the sampling points during the
commissioning test of the cremators to determine its concentration and mass emission rate. At
least two samples for dioxins would be taken for each cremator during the commissioning test.

Other requirements for the sampling exercise this stage would be in accordance with 5.44-5.48,

The Commissioning test would be witnessed by the authority. The operator would inform the
Authority in writing of the schedule of the commissioning test at least one week before it is
carried out. The report of the test would be submitted to the Authority within one month after
the sampling.

Inspection on Landscape and Visual during Operation Phase

Tree felling and transplanting operations to ensure the correct trees are felled, prepared and
transplanted in accordance with the landscape specification and agreed transplant locations.

Existing planting to be retained is properly protected by hoarding, or other means specified, at
the commencement of the works and such protection measures are properly maintained
throughout the construction period.

Any topsoil excavated during construction is carefully saved and stored to one side of the works
area for reuse upon completion.

New planting is provided in accordance with the specification and detailed planting plan.
Growth of plants in accordance with the landscape plan to make sure mitigation method is
effective and the landscape enhanced after the first, the sixth and the twelfth month of the

completion of all recommended planting works.

Inspection on landscape would be carried out according to the Environmental Impact
Assessment Report,

Maintenance Procedures for Cremation System

For the preventive maintenance procedures, instruction and frequency of the cremation system,
please refer to Appendix F.

Maintenance for Emergency Generator

The operator should perform the routine monthly off-load testing of the emergency generator
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5.61

5.62

5.63

5.64

5.65

5.66

within half an hour between 1400 and 1600 hours on Sundays and Public Holidays only.

The emergency generator and its associated equipment would be properly maintained and
regularly inspected. The inspection and testing records should be retained and accessible for
inspection on request by the Authority for not less than 2 years from the date of recording.

Management of Joss Paper Burners

According to the planning of the New Crematorium, 4 units of joss paper burners installed near
the service halls for Chinese memorial ceremonies. Assuming 6 cremation time slots are
available a day, the duration of a typical memorial ceremony is 20 minutes and the burning
material is about 0.5 kg, taking average of 36 cremation sessions dally, a total of 18 kg of
burning material will be combusted in the 4 incense burners.

In order to reduce the nuisance due to the emissions from joss paper burners, administrative
mitigation measures would be adopted as follows:

«  FEHD would limit the use of joss paper burners. Joss paper burners would be only allowed
for the use of memorial ceremonies upon request by the relatives;

«  Guidance would be provided to the users to advise them to minimize the quality of
burning materials;

«  FEHD staff would advise the users to ensure better combustion of the joss paper in order -
to reduce smoke emission.

It is anticipated that the emission of air pollutants would be much improved by administrative
management measures to reduce the usage of joss paper burners to minimal and to improve the
combustion efficiency. Whenever necessary, FEHD would advice users to reduce the quantity
of burning materials through proper education channels.

Management of Fuel Storage Tank

A total of three diesel fuel tanks in the new crematorium,
«  One underground fuel tank with capacity of 30,000L.

«  Onedaily service fuel tank (above ground) for cremators, located east of the radiators with
capacity of 2,000L.

+  One fuel tank (above ground), with capacity of 2,000L, for emergency generator next to
the emergency generator room.

The fuel storage facilities to be provided in the New Crematorium are constructed, maintained
and inspected in accordance with the provisions of the Dangerous Goods (General) Regulations
(Cap. 295B) and the guidelines presented in “Guidance for the Design, Construction,
Modification and Maintenance of Petrol Filling Stations™ (Institute of Petroleum, 1999), and
with the necessary approvals from the Fire Services Department. To mitigate the
environmental impacts from operational land contamination, the following mitigation
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measures would be implemented for installation and operation of any underground fuel tank:

The underground fuel tank is buried underground in concrete chamber with vent pipe and
placed within a concrete pit to avoid direct contact of the tank surface with soil.

The concrete pit would be accessible to allow tank integrity test to be carried out on an
annual basis, or when deemed necessary by an independent qualified surveyor or
structural engineer. Any potential problems such as potential cracking shall be rectified as
far as practicable.

Diesel fuel pipelines are installed above ground and trenches are provided to contain the
pipelines. The distance between the cremators and the underground tanks is minimized as
appropriate to avoid the need for long pipelines.

Proper installation of meters (at the two ends of any pipeline) allow any unexpected
pressure drop or difference and signs of leakage be detected from routine inspection or
during diesel fuel pumping. Any identified leakage would be reported to the plant
manager in-charge.

Any spillage of fuel would be removed immediately by portable pump when the quantity
is large or by absorbing materials when the quantity is low or with similar effective tools

as appropriate. Used absorbing material would be properly stored and disposed of as
chemical waste.

The underground tank refilling (from tank trucks) would only be undertaken by authorized

staff of the fuel company using the company's standard procedures to avoid spillage of
diesel fuel.

5.67 Provided the above measures are implemented properly, the likelihood of uncontrolled leakage
of fuel giving rise to land contamination is low. If in the future such facilities are
decommissioned, contamination testing will be required in order to identify and delineate any
contamination that may have occurred. No additional land contamination impacts are
envisaged during the transitional stage of the Project.

5.68 For the maintenance procedures of three fuel storage tanks are basically follow the

manufacturer’s maintenance instructions manual and some general inspection steps are shown
as follow:

To check for any signs of corrosion and crack on oil supply pipes;

'fo check for any oil leakage at pipe, joint and hose connections;

Remove sediments from fuel filter;

To check the function of oil ruler of fuel storage tank, calibrate and adjust as required;

To check the operation of the fuel pump and ensure in good condition, repair as required.
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5.69

5.70

5.71

5.72

5.73

5.74

Management of Waste Gas Cleaning (Air pollution Control) System

The waste gas cleaning system consists of cyclone, chemical additive injection system and a
bag filter for a separation of fine dust from the waste gas.

In the cyclone, coarse particles are separated into a dust bin, which is connected to the cyclone
via a sack buckle. Then the waste gas is led through the insulated raw gas pipe through the ball
reactor, Here, an additive (Sorbalit™ 30% - a mixture of lime and 30% furnace coke) is added to
the waste gas. The additive is circulated in the ball rotor and thus can be optimally used and the
residue per cremation is reduced. Next, the dust contained in the waste gas is separated in the
bag filter. A filter cake forms on the filter bags made from aramid needle felt. The height of the
filter cake influences the pressure differential over the filter. The periodical cleaning of the
filter bags is controlled by pressure differential and consists of a reverse blowing of compressed
air through the filter bags (operating pressure 6 bar minimum). The filter dust is transported
into a dust bin via a conveyor worm. The remaining substances from the ball reactor are
transported into the same dust bin via a worm as well.

The operation, management and maintenance procedures for air pollution control system are
listed in Appendix G.

Control of Fugitive Emission

The removal of human remains after cremation and the subsequent handling and storage of
such cremains would be carried out without emitting particulates. The operator would store
waste from the cremains processing device in sealed plastic bags and covered boxes for
disposal.

During the operation of cremators, the primary and secondary combustion chambers would be
monitored to confirm being tightly sealed and air pollution control equipment would be in
operation to prevent fugitive emissions and leakage from the combustion chambers.

The maintenance of the flue gas filtering system comprising the waste flue gas fan, flat bag
filter, reactor and cyclone and connecting ductwork, the replacement of filter bag and the
discharge of particles collected by the cyclone would be carried out without emitting
particulates. Sealed plastic bags and covered containers would be used for storing and
disposing particles collected by the cyclone and bag filter.
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6. EVENT CONTINGENCY PLAN

6.1  Air pollution contro] equipment, including the cyclone chemical additive injection system, flue
gas filtering system comprising the waste flue gas fan, flat bag filter, reactor and cyclone and
connecting duck work, as well as its ancillary equipment such as heat exchanger would be
maintained in good condition and put into use whenever the cremators are in operation,

6.2 When there is a failure of the process equipment or air pollution control equipment, the
operator would take all practicable measures to minimize the quantity and duration of emission

of air pollutants and/or smoke from the concerned cremator. The operator should observe the
following requirements;

If the concerned cremator is not in operation when the event of the failure oceurs, the
operator would not operate the cremator until the failure has been rectified; and

If the concerned cremator is in operation when the event of the failure occurs, the operator
would immediately shut down the cremator after the outstanding cremation, which is in
progress during the failure occurs, has been completed;

In any case, the operator would not resume the operation of the concerned cremator until
the failure has been rectified.

6.3  Withrespect to the malfunction or breakdown of an air pollution control equipment or a process
equipment which results in exceedance of the emission limits, the operator would:

ii.

iit.

notify EPD of the following details of the incident by telephone or facsimile to the
location designated by the EPD within 2 hours from the incident if the incident occurs
between 9:00 a.m. to 5:00 p.m. on a working day, or before 11:00 a.m. on the next working
day if the incident occurs at any other time :

the time when the incident occurred;

the equipment concerned;

the nature of the malfunction or breakdown;

the emission rate and concentration of air pollutant during the incident if known;

action that had been implemented to stop the abnormal emission.

submit to EPD the malfunction/breakdown record of the incident within 3 working days
from the date of the incident in such a form substantially in accordance with Appendix H.
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7. SPILL RESPONSE PLAN

7.1  The following practices would be followed in ensuring suitable handling and spill prevention of
chemicals and dangerous goods. Also, the chemical waste should be handled in accordance
with the Waste Disposal (Chemical Waste) (General) Regulation and the Packaging, Labelling
and Storage of Chemical Waste.

General Precaution

Avoid disorder and storage of unnecessary materials in working areas,
Prevent obstructions and tripping hazards

Prepare all required equipment prior to commencement of work
Prohibit smoking at or near the dangerous goods stores

Treat all chemicals substance with care

Do not misuse or interfere with safety equipment or appliance provided

Storage Precaution

Use solid and impermeable enclosure walls or storage containers
Reduce the danger of falling of stacked containers

Provide tightly closed lips to avoid leakage of chemical wastes to further reduce the danger
of container falling

Store compatible chemical wastes in the same storage area

Inspect the storage area to detect if any leakage or defective containers on a regular basis
Use suitable containers, which are resistant to the stored chemical wastes, to avoid leakage
or spillage

Check the conditions of the storage containers regularly

Identify and provide suitable notices in storage area

Provide adequate ventilate in the storage area

Prohibit open flame and smoking near the chemical waste storage area

Prevent mixing of incompatible chemical wastes

Carry Out mixing of compatible chemical wastes outside if the storage area

Store large and heavy containers on the floor as far as possible or avoid storage of these
containers higher than 2 feet from the floor

Keep chemical waste containers below eye level

Provide adequate space for handling of the containers

Maintain a log of chemical wastes

Separate incompatible chemicals from each other

Transfer and Transport Precaution

Consider the size of the container to avoid overfilling
Use pumps to transfer chemical wastes instead of simple pouring

Provide containment structure to hold the chemical wastes when leakage or spillage of
chemical waste occurs

Use safety and suitable labelled containers
Use suitable carriers to transfer the chemical waste containers from one location to another

P:\S0790MREPORTS\EMP\EMP Revision 3.2\Revision 3.2.doc 19

MEMCL



Contract No, §S M333
Reprovisioning of Diamond Hill Crematorium
Environmental Management Plan

* Employ licensed waste collectors to be responsible for chemical waste transport

Response Actions

* Workers should be aware of emergency telephone numbers, locations of emergency
showers, locations of spill kits, emergency exit and evacuation routes. Medical emergency
response should be undertaken whenever necessary. The response actions to an accident
would include the following steps:

* Report spill to the venue management

* Keep untrained personnel away from the spillage area or evacuate all personnel and call
emergency service if the spills are highly toxic and volatile

* Provide forced ventilation in the spillage area

* Allow only trained persons who have equipped with protective clothing and equipment to
enter the spillage area for clean up

* Transfer the spills back into containers using suitable equipment whenever practicable

* Use suitable absorbing materials to clean up the spills and dispose the absorbing materials
as chemical wastes

¢ Use suitable solvent to clean the spillage area after removing the spills

* Prepare necessary protective devices, safety equipment, containers and clean up materials
for emergency use

* Train staff to handle the spillage of chemicals
* Evaluate the potential hazard of the chemical wastes

Spill Clean Up and Disposal

* Prevent spreading of fumes and vapours by closing doors and windows of spillage area
Control the leakage of the chemical wastes and absorb the spills using suitable absorbing
materials '

Use acidic or alkaline solution for neutralisation wherever appropriate

Take special precautions for flammable wastes and wastes in powder form

Keep and label the clean up wastes

Clean the spillage area and equipment used in the response actions

Dispose the clean up wastes as chemical wastes

Safety Equipment

Fire extinguishers

Brush, dustpan, mop and bucket

Dry sand

Tissue and towelling

Containers including plastic bags, drums, etc
Absorbing materials

Pumps

Sampling devices
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8. ENVIRONMENTAL COMPLAINT INVESTIGATION AND HANDLING
PROCEDURES

During Construction, Testing and Commissioning of the New Cremators

8.1  Complaints would be referred to the ET for carrying out complaint investigation produces. The
ET would undertake the following procedures upon receipt of a complaint:

+ Log complaint and date of receipt into the complaint database and inform the IEC
immediately;

« Investigate the complaint to determine its validity, an assess whether the source of the
problems due to works activities;

«  Identify mitigation measures in consultation with the IEC if a complaint is valid and due to
works;

. Advise the Contractor if mitigation measures are required;

o Review the Contractor’s response to identified mitigation measures, and the updated
situation;

o  If the complaint is transferred from EPD, submit interim report to the EPD on status of the
complaint investigation and follow-up action within the time frame assigned by the EPD;

. Undertake additional monitoring and audit to verify the situation if necessary, and review
that circumstances leading to the complaint;

«  Report investigation results and subsequent actions to complainant (if the source of
complaint is EPD or if the source of complaint is identified through EPD, the results
should be reported within the timeframe assigned by the EPD); and

« Record the complaint, investigation, the subsequent actions and the results in the monthly
EM&A report.

8.2  During the complaint investigation work, the Contractor should cooperate with the ET in
providing all necessary information and assistance for completion of the investigation. If
mitigation measures (in consultation with IEC) are required following the investigation, the
Contractor should promptly carryout the measures.

8.3 A flow chart of the complaint response procedures during construction and commissioning in
shown in Figure 8.1.

During Operation of the New Cremators

8.4  Complaints would be referred to the FEHD (operator) for carrying out complaint investigation
during the operation of the new cremators:

»  Receipt of written complaint by FEHD;
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«  Complaint to be date-chopped;
» Head of office assigns a case officer;

»  Issue the first interim reply within 3 calendar days (environmental nuisance related) and
ten calendar days (non-environmental nuisance related) of receipt of the complaint;

Case officer investigates complaint (for case involving the referral of the complainant’s

personal data to other departments, the case officer should obtain the complainant’s
consent);

»  After completion of investigation, the case officer should issue full reply within 21 days of
receipt of the complaint to the complainant. If full reply cannot be made within 21 days,
the case officer should issue a second interim reply not later than one month from the date
of the acknowledgement of receipt. Further interim replies may be issued if considered
appropriate.

»  For verbal complaints, if a verbal reply is acceptable to the complainant, no follow-up
action is required; otherwise, the above complaint investigation procedures should be
followed.

PAS07904\REPORTS\EMPAEMP Revision 3.2\Revision 3.2.doc 22
MEMCL



Contract No. S8 M333
Reprovisioning of Diamond Hill Crematorium
Environmental Management Plan

9.2

9.3

9.4

9.5

9.6

WASTE MANAGEMENT FOR THE NEW CREMATORIUM OPERATION

During operation phase of the New Crematorium, the following key types of waste are
expected:

«  Ash and non-combustible residues generated from cremators during combustion

«  Chemical waste generated from the air pollution control system, machinery maintenance
and servicing

«  General refuse generated by visitors and staff during daily operation
Ash and Non-combustible Residues

The average weights of bone ash and non-combustible residues after each cremation are about
1.6 kg and 2 kg respectively according to FEHD. Under current practice, bone ash is stored in
ash bags with robust inner plastic bags to be collected by the deceased’s relatives within 2
months. Based on the analytical results of non-combustible residues (i.e. furnace bottom ash)
in Tang Shiu Kin Hospital (TSKH), which contain less than 0.1 ppb TEQ of dioxin, the
non-combustible residues would be collected in polyethene bags and disposed of to landfill.
Under full load operation and the most updated information from FEHD, each of the 6
cremators can handle 6 cremations per day, therefore the maximum generation of bone ash and
non-combustible residues per day are 57.6 kg (1.6 x 6 x 6) and 72 kg (2 x 6 x 6) respectively.
Provided that these good practices continue, the potential secondary environmental impacts
will be kept to a minimum.

Chemical Wastes

Chemical wastes, including used furnace coke, un-reacted lime and collected particulate matter
would likely be generated by the dry air pollution control system expected to be used at the
New Crematorium. The following chemical waste generation rates are used for estimating the
amounts of chemical wastes that would be produced by the air pollution control system of the
New Crematorium:

»  Used furnace coke and un-reacted lime — 0.3 kg per cremation
+  Collected particulate matter — 0.95 kg/hr

Taking 8-hour shift and 6 cremations per cremator per day for the 6 new cremators, it can be
calculated that the daily chemical waste arisings associated with operation of the air pollution
control system of the New Crematorium would be 10.8 kg (0.3 x 6 x 6) of used furnace coke
and un-reacted lime and 45.6 kg (0.95 x 8 x 6) of collected particulate matter. Therefore, the
estimated total generation of such chemical wastes would be about 56.4 kg/day.

In addition, a small amount of chemical waste in form of cleaning fluids, solvents, lubrication
oil and fuel will be generated during regular maintenance and servicing of battery fork lift,
transformer and switch room, emergency generator room and hydraulic lifts.

The chemical wastes generated from the air pollution control system would be in form of ash
and those generated during maintenance and servicing would mainly be in form of
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9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

liquid. Chemical waste may pose serious environmental, health and safety hazards if not stored
and disposed of in an appropriate manner as outlined in the Wasre Disposal (Chemical Waste)
(General) Regulation and the Code of Practice on Packing, Labelling and Storage of Chemical
Wastes. These hazards may include:

« Toxic effects to operators
«  Adverse effects on air, water and land from spills
«  Fire hazards

As chemical waste generation is expected, the operator would register with the EPD as
chemical waste producer.

The chemical waste generated from the air pollution control system would mainly include used
furnace coke, un-reacted lime and collected particulate matter. To prevent health hazards to
operators, all such chemical wastes would be carefully collected and handled to avoid dust
emissions.

All the chemical wastes generated from the air pollution control system as well as from
machinery maintenance and servicing should be dealt with according to the Code of Practice
on the Packaging, Labelling and Storage of Chemical Wastes under the provisions of the Waste
Disposal (Chemical Waste)(General) Regulation. The chemical wastes would be collected by
drum-type containers and removed by licensed waste contractor.

Location of the chemical store during operation phase is shown in Appendix 1.
General Refuse

According to the experience from operation of the Existing Crematorium, it is anticipated that
the quantity of general refuse generated by visitors and staff during daily operation at the New
Crematorium will not be substantial. It is expected that the potential environmental impacts
arising from the handling and disposal of the general refuse will be negligible, and thus will not
cause any major environmental concerns.

Waste generated in offices should be reduced through segregation and collection of recyclable
waste materials (such as paper and carton packages) if the volumes are large enough to warrant
collection. Participation in a local collection scheme would be considered if one is available.

To promote recycling of waste paper, aluminum cans and plastic bottles by the visitors, it is
recommended to place clearly labeled recycling bins (such as those available from EPD) at
convenient locations within the New Crematorium area. The recyclable waste materials would
then be collected by reliable waste recycling agents on a regular basis.

The general refuse (other than those segregated recyclable wastes) should be separated from
any chemical wastes and stored in covered waste containers, Food and Environmental Hygiene
Department (FEHD) would remove general refuse from the site, separately from'chemical
wastes, on daily basis to minimize odour, pest and litter impacts. Burning of refuse must be
strictly prohibited.
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10.

10.1

KEY ENVIRONMENTAL ISSUE

A summary of the key environmental impacts arising from the Project is listed in Table 10.1

Table 10.1 Key Environmental Impacts

Key
Environmental
Impacts

Commissioning and QOperation Phase

Air Quality

RSP, CO, HCL, TOC, SO,, NO,, Hg, Dioxins, Excess cancer risk and odour : no
predicted exceedance of respective acceptable air quality criteria

Noise

No significant noise impact to nearby NSRs

Land
Contamination

Not expected.

Waste
Management

Under full load operation and the most updated information from FEHD, each of
the 6 cremators can handle 6 cremations per day, therefore the maximum
generation of bone ash and non-combustible residues per day are 57.6 kg (1.6 x6x
6) and 72 kg (2 x 6 x 6) respectively

Chemical Waste dosed chemical 10.8 kg/day for cremation system and particulate
matter from cyclone separator and bag filter (43.6 kg/day)

With the recommended mitigation measures, environmental impacts anticipated to
be not significant.

Landscape
and Visual

Landscape: nil
Visual: not significant

Water Quality

Anticipated sewage volume is small (28 m’ per day) and the environmental impact
is negligible.

Hazard to Life

3 fuel tanks (with total capacity of 34,000 L) will be installed.

With the recommended safety measures, minimal hazard level expected

10.2 A summary of the Implementation schedule for the commissioning and operation of the new

cremation are listed in Appendix J.
10.3  In order to avoid or minimize the environmental impacts of the Project, a number of preventive
measures which will be implemented during the testing & commissioning stage and operation
phase have been recommended in the previous sections and are highlighted below:

«  During commissioning of the new cremators, the total number of existing cremators in
operation plus new cremators under trial-run must be maintained at no more than six at
any time so as to avoid releasing additional air pollutants to the atmosphere.

o In the New Crematorium, the new cremators are equipped with advanced combustion
technology with a view to minimizing the amount of air pollutant emissions. Dark smoke
and odour emissions should be much improved compared with the existing Crematorium.

«  For the whole Project period, all the noisy equipment of the New Crematorium (e.g.
condensers of split-type air-conditioning units, radiators for cremators, general exhaust air
fans and exhaust fans for the air pollution control system of the cremators) are designed
with acoustic control whenever required so as to avoid causing noise nuisances to
surrounding sensitive receivers.

«  Adoption of air pollution control technology based on ‘dry process’ significantly reduces
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wastewater production,

« Adequate safety design features are incorporated and provided with proper safety /
precautionary measures for 3 fuel tanks of the New Crematorium to minimize the hazard
level and to prevent fuel spillage/leakage.
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11.

11.2

11.3

11.4

11.5

11.6

11.7

ODOUR PATROL REQUIREMENT
Background

With the adoption of advanced incineration technology and installation of effective air
pollution control system, it is anticipated that emission of air pollutants from the new cremators
would be reduced to an acceptable limit. Referring to the air quality impact assessment as
discussed in Section 4 of the Environmental Impact Assessment, the maximum 5 second
average odour exposure at all the ASRs are well below the acceptable criterion as specified in
the Annex 4 of the EIOA TM and so there is no significant odour impact to the ASRs.

In order to prevent odour impact to the near ASRs, odour patrol would be carried out twice per
year during the operation of the Diamond Hill Crematorium by operator. Maintenance for
cremation system (Appendix F), Action and Limit Levels (Table11.1) and Event Action Plan
(Appendix K) would be carried out according to if there would be any potential for odour
nuisance.

Methodology

Patrol trip would be carried out according to the schedule of the crematorium in order to patrol
the worse case scenario.

Patrol route would pass all the facilities as well as the identified ASRs and boundary of the
Diamond Hill Crematorium. The patrol members would patrol slowly along the routes and
record all the findings in their logbooks.

The meteorological data including temperature, wind direction, wind speed, relative humidity,
air pressure from Hong Kong Observatory should obtain for record.

The odour intensity should determined at 5 different levels from 0 to 4 as below:

0 Not detectable | No odour perceived or an odour so weak that
cannot be easily detect

1 Slight Identifiable odour, slight .

2 Moderate Identifiable odour, moderate

3 Strong Identifiable odour, strong

4 ‘Extreme Severe odour

Odour Complaint

When a complaint is received regarding odour nuisance, the operator would review the odour
compliance register against the Acton and Limit Levels for odour monitoring as shown in Table
11.1 and action in accordance with the Event Action Plan shown in Appendix K. When a
complaint is received during the Operation Phase, operator should carry out complaint
investigation according to section 8.4.
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Table 11.1  Action and Limit Levels for Odour Monitoring

Parameter Action Level Limit Level

Perceived odour Higher than or Equal to Level 2 | Level 4

intensity

Incidence of odour Any incidence of odour Two or more odour

complaints complaint received complaints received
within one month

11.8  This mitigation measures can ensure the surrounding environment will not be affected to
unforeseen odour nuisance and no residual impacts occur after the commissioning of the
Project.
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12, ENVIRONMENTAL MONITORING DATA AND RESULTS DURING OPERATION
OF THE NEW CREMATORIUM

12.1 The operator would ensure a high degree of transparency regarding the performance of the new
crematorium in view of the public concern about the Project during the operation of the new
crematorium.

12.2  In accordance with Condition 6.5 of the Environmental Permit EP-179/2004/B, the operator
should conduct environmental monitoring during operation of the new crematorium according
to the approved EIA report and any enhanced monitoring works considered applicable under
other relevant environmental protection and pollution control ordinances.
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Appendix A

Key Contacts of Environmental Personnel

(Construction, Commissioning, Operation Phases)

Key Contacts during Construction and Commissioning Phase

Party Name Telephone No. Fax No.

Environmental Protection Department

SEPO Mr. David Cox 28351106 2591 0558

EPO Ms. Marlene Ho 2835 1186 2591 0558

EPO (ECD) Mr. Charles Wu 2117 7540 2756 8588

Architect Representative

Architectural Services Department

Project Architect Mr. Michael Mak 2867 3802 2524 8194

Project E&M Engineer Mr. Thomas Cheung 2867 4162 2868 4562

Independent Environmental Checker

Hyder Consulting Limited

[EC Mr. Coleman Ng 2911 2233 2805 5028

Assistant to IEC Mr. Adi Lee 2911 2233 2805 5028

Contractor

China Resources Construction Company Limited

Project Manager Mr. Whyment Leung 2828 1515 2827 2921

Environmental Team

Maunsell Environmental Management Consultants Limited

ET Leader Mr. Y.T. Tang 2893 1551 2891 0305

Audit Team Leader Mr. Kenneth Lau 2893 1551 2891 0305

Monitoring Team Leader Mr. Eddie Yang 2893 1551 2891 0305

Key Contacts during Operation Phase

Party Name Telephone No. Fax No.

Food and Environmental Hygiene Department

FEHD Mr, Chung Ho Chau 2364 5405 2176 4963
Mr. Yeung Chun Hoi 2867 5637 2521 7261

Electrical and Mechanical Services Department

EMSD Mr. Jeff Tse 3155 4071 2895 1424
Mr. Peter Chau 3155 4100 2304 2075







Emission Limit of Air Monitoring

APPENDIX B




o



anfeA 23e13A8 INOY-3U0(D)
“[3A9] 1951e] UOTSSTUIS PalLIadu0d Sip
105W UED SIOYRIAI0 31j) 18] MOYS SIOJRWAID 31} JO FUIUOTSSTUNLOD JO Uon3[dUIos 2ty J31je SO usa)ygIe JsI1j a1} Jo Furjdures 20MOs U} JO SIS ) JT 30107 UL 3Q 4 [343] 133T.) UOISSTID UY(Q)
"SUOTIPU0D UONENUIIOI UAAXO0 ¢4 | ‘2Inssald [easedofry ¢z¢ 10T ‘omiersdus) SnIS[) 93133p () “AIp 18 se passordxH(e)

g/l B/l (3Y0705 (SpIYOIp UaBOIIU SE passaldXd) SSPIx0 UBONIN I0}eI2U30) 15Q
g/u BAU (2)g°c8¢ aprxolp Jnyding fousdowyg
Q500 9£9R000'0 [OT4) SH)AINDIA Se passaldya ‘spunodirod st pue AInoisy
SUBINJOZUAQIp pajeuLiofya4jod
I OALTETO sOTET /DAL pure E%o%owﬁﬁ% %Wh.:oiuﬂ_onwv SUIXOT(]
P 1E9b00 )0z uogIED JIUBZIo R10] SB T
passardya ‘saoueISqns oluesIo snojodea U SNOAsED) DOISQWSN SIOTEWALY vd9'2d9
BfU Z9LT0 (2)08¢ (3pIXO1p UIZ0IHU SB passald¥a) SapIxo UasoNIN
BfU 3IEL0 (9001 (OD)2pIXOUCy U0qIED
og 8120 (0001 (IDH) 3pHOTY? U3F0IPAY
(Oor 81€7°0 (9001 sae(nolled
¥50°0 SE000°0 070 TH)AINDIATA Se passaldya SpUnoduo) SIT pue N3
steInjozuaqip pajeurtopAijod
1 DAL T 0T8T 1/ OALTRY T pue Ewo%ow%gw% %um.h_.aiuﬁomu SUIXOL(T
uoged sMedIo [elo} se . .
Kh 9:00 oz passardxa ‘saourIsgns oledIo SnoTodea puB SnOIsRO) 95T ,omm .mmm
paraqumu SIOBWA | ‘td9'1dd
Efu LOET0 (2)08¢ (optx01p Uadoniu se passaidxa) S3pIXo uadonin
B 86L1°0 (@001 (OD)9pIX0UOy U0qTE]
)0¢g 86L10 )0t (IDH) pLIOY UB0IPAH]
)0 86L1°0 ()00t SaTRONIEg
(qB)(gUi/E1r) papasoXa aq OF 10U [I/3) papadoxa aq of jouf (B)(W/3UN) PIP3adXa 9q 07 JOU Sef) ISnet¥ U0 UOHSSTUIY a4
[AAST 198IR], UOTSSTUIT Y UCISSTIY ai Ut Juenfed Iy aU) JO UONENUIINeD JueIod 1Y £q patag Juawdinbg futod uoissurg
JUTONTCO 11y JO JNUT UOISSHITT § XTpuaddy






m
. .

APPENDIX C

Particular of Emission Points .
e —————————————————————————————






001 c0 Gs'gQ T0]RI3UAL) ADUDSIOW] D
001 14\ (442 ) PISqUINN I0JeUIaT) OdH
001 144 ¢ 0t G PalsqUInN J0jetals SdH
00T LC0 ¢0¢ p PoloquIn I0JeUraI) vdd
001 ve0 ¢ 0% e, PRIQUINN I0JBWRI) ¢dd
001 LC0 0L ( PRIQUINN T01BUIRIT (dHd
001 vC0 0L [ PoIoqUUIY T0JBUIRIT IdH
(SNIS[S)) 9213ap) (u) (PUnOI3 9A0QR a1IQW)UIO] UOTSSTWIH a3} AQ
IMeIsdwa, JIxy WINUWITUTA [()9UIBL(T WX ASUUIYD) JYSIOF] ASWWNY) | poAlag juowdmbyg | U104 UOISSTUIE

SIUTO UOISSIWH JO STe[nonIed 1) Xipuaddy







P e ]

APPENDIX D ]
Freguencr of Air Monitoring







JojetIaro yoes I0J
Iojotrered gows J0J so[dIes segd om],

Teak Tepuared A1oA9 Iad 90u()

(uoqreo oTuRZIO [810) SB passaldys
‘S90UBISQNS OTUBBIO SNOIOdBA PUR SNOISBL)

9PIXOUOUI UOGIE))
SPUIO[YD U930IPAL]

"SI0)BWIRI0 JO FUIUN]
QUIJ JO UOTIS[AI0D 2} JAjJe SYIUOUL DATIM]
UT SJUSUIDINSEIUW JATNOISUOD INOJ JO 198
[T & Yy syueinfjod Ire IO SUOISSTIo Ul
20URTdWOD JO UOTJBIISUOWISD AIOJOR)SIIES
01 103Qns ‘SUTXOIP JOJ SUJUOUI YIS
KI9A2 Yad 20UO O] pue ‘spunodwod s1 pue
AINJIQUI pUB SIPIX0 U0 ‘Sajenonred
JOJ Jeak Tepud[ed A19A2 1ad 200 0]
pagueyd 9q ued AouUsnbaI] gurmdures o], ‘I
"STAUOW 921} A13A3 Jod 20U ST A2uanbaIf

(9pTXOIp Ua30NTU Sk Passaldya) SApIXo Us3onIN
AIoIew se passardya ‘spunodiod S)I pue AMoISA

gurdwes oy} ‘moreq ‘T 0] 10aqng ‘T SubOId
ury Ul "MO[eq T 01 102qnS T SojeTnonTEq
parmnbar opdures JO JoqUIny JOJBWRIO [or? I0] Aouonbar] surduwes Juenyiod ny

3undweS 1y Jo Aouanbaig (] Xipuaddy







- ————— e

APPENDIX E
Test Method for Air Monitoring




R



V10T POHISIAL VdHSI 10 67 POIRIAL VAHSI)

AINDIBW SE passaldxa ‘Spunodiliod SII pUB AINDIOJA

£.¢ POUIPIN VdHS(1

SUIXOI(]

81 POISIA VJHS{] 10 VST POUIRIAL VAHSI]

uoqgres oTuRgI0 110}
SB P3assa1dxa ‘saoueisqns JMLZI0 Sno10deA pue SNOISED)

HL POUISIAL VJHS(] 10 DL POYION VdASN

3pIXOKT UaBONIN

01 POYISIN VdHSN 3PIXOUCHA] UoqIE))

VOt POUISIAl VJASN apuopyD) Ue80IpkY
G POUIRIAL VIS S2JRINONIE]
POYIAJA 189, IdoueIRg

SULIONUOTA] ITY JO] poylelA] 1891, 7 Xipuaddy







APPENDIX F . .
Maintenance Procedures for New Cremators







LU0 BUINOS MMM © QBAN LOLLETEE “Xed 221 L8962 181,
MH uep [BUD 19848 dIA By 2| 'Bulping unowered /2
P reduUydR |, BUyIneGg

uonpeziersuiw lauing (22
laquieyo uewr - tawng (L2
I8l elojoq — dejj sie Buyjoos Alsjes {02
1e Bujjooo eajea Aipaung (61
wolsAs Buiuesid wnnoea 1oop — 10JeN1o. Yum aA[eA Aluaung (gL
bl tie uonosjold uopsnqwod Alepuooss — 1ojenjoe Yum aajeAa Aluanng  (Z1
Uo| Ie uoljosjoid uolisnquicd Alepuodas — J0JeNJO. UM aAjeA Aiuanng (91
2 8uo0z uolisnquiod Alepuooss — 10yenjoe yum aajeA Aianng (Gt
| 8UO0Z uolIsnquiod Alepuooss — 10jenjoe Yum aAjeA Apanng  (v1
e wong — Jojenjoe ypum aajea Aipapng
(a1} J1e opis — Jojenjoe yim saAfeA Ajpenng
(1yBu) Jre apis — Jojenjoe ypm seajea Aluenng (
e doy — Joyenjoe yum saajea Ajenng
uotlezi[etaujll — aALp — aAjeA Alejoy (
uolez|[elsuil — aafea Aiejoy (
laqureyd Bujuing urew — aAjea Aiejoy (
lojenwaln (
[auueyo urew — ajeb seb anj (
ssedAq — a1eb seb ani4 (
Mlomsouq — fpuueyo seb enj4 (
SALIP Ulim 100p 101BWSIN (
MoM3OLg —~ 10jBLIalD) (1
J0jeWalD UoNEIUgN| pUE 83UBUSJUIBLL 10} SUONONIISU|

NOOTWHHOM~O®

:moleq pajs]| s welsis uoewald ay) Jo jesys ¥oeyo pue swiwelibolid esususiurew sajuaasid ey

AUNAAI0Hd FONVYNILNIVIA

2930 | 9bed 91NpPo20.1d adurUdIUIRA

“?




WOBLINOS MMM : qap *LOELESEE XBd 221 LES6E 121
WH UBM [BUD 192115 diA B 2L "Buipling unouwreled /.
P17 [BOIUYD2 L BUYINOS
(seb me1) UONEU82UOD — 0D 10} juawnsul Juswaiseely (0§

uoissiwe jusweinsesw uebixg (61

JOleWaIo puileq usweinseew uebAxp  (8Y

leonpsuel) juslalnsesw einsseud [eljuels}jiq / 10}jUow ainssald (Lt
edIN — 2 Jasiwouos 8l1ojeq Jayeaysid Jie 1e)je — sjdnodowiey | (ot
ZdIN — tajeaye.d Jie a1ojeq ~ ejdnooowisyl  {(S¥

|ouueyo ssedAq — eidnooounayl  (v¥

wiem adid Jie uonsnquoo — sjdnosowayl  (E¥

Juswainseaw Q) 9sualsel — ejdnoosowiayl  (Zy

1oy} atojaq — oidnoooutay . (1

2 19S1W0U0D3 Jejje — ajdnooowiay pa1eac) (0¥

Jasiwouoaa alolaq — ajdnoooussyl (e

uoljez|eiouil — s|dnooounssy]. (8¢

uonsnquios Arepuodss — aldnooounsyt (/¢

Jequieys Bujuing urew — aidnooounisyl (9

£ 01 | oUl| 10) WalsAs usiieal} uiewald  (Ge

syonp opewnaud  (¥g

uej Jre uonsnquiod) (g€

uey e Bujjood  (Z€

uejseban4 (LE

1oy Beq — Buiuesp seb enid (08

10AaAuoo malos — Buluesp seb anjd (62

10jo1 jeq — Buluespp seb any (82

aolnep Buisop aAlppe — Buuesjo seb eni4 (/2

loelpel sjowey {92

18j000 seb anj} —1abueyoxs jeay (92

Buil Jjo Inys Yum ‘sisuing sy} o} Bupee| sedid [sny jessig (12
uonsnquios Alepuodas —Jisuing (€2

1940 7 obed 2INpPad0.1d d@oueualuiey




WY BYINOS MMM T Q3N ‘L0LZEOBT Xed 221 L8963 191
Wi UepM reuD eang dia ey 21 ‘Suipling Junowesed /2
PIN [B3IUYDSL BUINOS

l0jelsls) Jo) esuBULURI 1SIMO8YD 20l

wswalnsesw 1sng  (gg

00} SOW sisAeue sen (g5
(apls uonons seb ues|o) LUORNUSOUOD — )0 10} Juswinlisul jusweinsesiy (1S

19 0 ¢ obed 9.1NP3J0.14 @2dUBUIJUICIA




aineufis ‘aseld ‘ajeg
Wwawyedaq jo pesy

............................ hereee

asnpeuBls ‘aoeld ‘s1eg
WwinUojewWwald Jo peay

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

WS BINDS MMM | QOA " LOLZE962 Xed 2248962 191

MH UuAR [TUD 1eons dij v 21 'Bulpling junowered d//

P17 [B2)UY3S ] BUINOS

aimeubig ‘aoeld ‘aleq
Auedwoo Bunnoaxg

:S9}ON

‘uonduinsuod sjed aledg

BUINGS | MZI I
lojeladg 0
SUOIJeWaID g Ja)jB |SalE| (s19%00d apis) sjguURyD
ayjle ng ‘yeam e aouo| | l 'S — pue s)jep Jojewald ajqissande o Auluesn
i | 0 Jeg) pue Jeam Jo} 3oayn
AlrentWIimlalAlrnlwWwim|a
S910N asueUUIRN uonoadsu) Ino pallled aq o) SYJOpN

(

IoMYOLI] - JojelIalD

) J0jelal) uoledLIgN| pUE 92UBUdIRW 10} SUOI}ONISU]

L9 jo y abeyd

9INpasoid aouruUIIUIB[




(¥}

ameubis ‘aoeld ‘ajeq
awnedaq jo pesH

....... AtetiIPEIRs SRR RIRRESS

WO BYINOS MMM : GOA 'LO1ZE96T X8 2E1LEDET IO1
MH UBM feyD “19ang dia ey 21 ‘Buiping Junoweied 7/
P [221UYD3 ), BUINOS

aineulis ‘eoe|d ‘ateq
wnucewsaln jo peaH

.................... TR

ainyeubls ‘aceld ‘ajeq
Auedwiog Bupnoax3

:S9}ON

:uondwnsuod sued m...:waw

BUINOS [ MZ4I |
Joyesado 0

§96UB50|0 10} SojoyURW 28y

se1efl jsuueyo seb anjy
10 s]oIs twoyoq Ajjejoedse

0 [suugya ajejdwos uesi)

splood Bueas abueyn

1
_
_

$53UaS0[0 10} ¥98UD

SYIOANIOIE — 180 pUe Jeam 1o} 398u)

S3JON

>-———|-—

AS/L

4]

M

aj A AL WIMm)a

aoueUaUIEN

uoyjaadsuf 1IN0 palled ag 0} SYIOM

SHIOANOIIG - [BUuRYD seb an|y

( ) .Jojewaln uolesLign] pue asueUSUIEW 10} SUOI}ONIISU|

19 jo g abed

ainpasoid doueuajuley




ainteufils ‘aoe(d ‘a1eq
Jawedaq Jo peaH

htvvvesurrsvvrr T AT et naaarann.

WO BLINOS MMM © QO “L01L L8962 Xed 22 1LE962 8L
SH UBpA [BYD eang d|A e g1 ‘Buiping wnoweled 472
PIT (R2IULDA )L BUINOS

ainjeuBis ‘aoeid ‘sjeq ammeufiig ‘aoeld ‘aleq
wnyojewsal jo peay Auedwoo Bupnaax3
!S9)ON

:uondwnsuod syed ajedg

BUINOS / MZA I
Jopeladp e}

Aessadau
Jl USYBN pUE UOIEX]Y Jojoul oayD

GONMS JILUII-CIOJW 30810

S|@ayMm LIBYD puUe uleyo asealb-al

uoISUa} UleyD 323uD

aAllg

goiaep Buissaid 1snipy

100p 10JeLBId 1SN|pY

sploo bujjess abueyn

I
!
]
l

0 SS8UBS0[0 10} X28UD)

[

3I0MMOII] - JB8) pUe JeSMm I0] %0aus)

Apueny

sjuesln

= |—]—] | ——

Ag/t | W 1 M

AJASL T WimMm|Q

asueuajuIBY

uonoadsu) N0 paLUeD ag 0] SIOM

ou welbeip BuLipp

(zH) aALp ylm Jo0p 10jBWAID

() JIojewsud uonesiqn| pue asueUdUIEW 10§ SUOIIONIISU|

19 jo g abed

aInpasold aouruauIe




WO BUINOS MMM © Q3N ‘LOLZESSE XBd 22128962 8L
MH UBAL 1BYD 2ans diA B 21 ‘Buipling unoweled 4/
P [BDUY23 ] BYINOG

ainjeubis ‘eoed ‘sleg aimeufs ‘ased ‘areq ainpeubBis ‘aseld ‘eyeg
wawyedsaq] jo peal winojewsio jo peaH Auedwo? Bunaaxg
{S3JON

:uopjdutnsuos syued aleds

ayINog / MZ4! |
lomiedp 8]
0 Hun aouBLBIIIEL) UES|N

S@A[BA D|OUS|OS 38U

O | (uado} uonouny Joj yayms yw| Aldfes yaaun

I
I
_ O | ss8Uaso|0 10} SUOIOBUUGS oewnaud %3ayn
|
!

JapulAo onewnaud pos uoisid asealy

(@s012 — uado) Japujjfo
e} onewnaud 398D — YoIMS JILLI] UoKoUN-

I
[ $s5Uss0|0 104 ale|d ajeb ¥oayH
[ JE8] pUB Jeam 10} }0aLD)

| 6] uoljouny 10§ 398yD

S3JON

] ——]—

st iw mlalAajrnlinlimia
aaurUBjUIRl uonoadsu) N0 palIeD aq 0} SYJOM

ssedAq — ojeb seb an|4

( ) 103ewald uonestign] pue asueUIUIRL JO) SUOIIONIISU|

19 jo / abed

8INpasold adoueuajulep




ainjeuils ‘soeld ‘a1eq
Juswpedaq JO peaH

amjeufils ‘aceld ‘ateq
WNJojeLWaID JO peay

N T LT T LY LT P TP L TP T PO T Y I

WOD BYINOS MMM : GBAL ‘1OLLEO6Z X2 218962 |91
MH UBp, [BYD "1221)G dIA BY 21 'Buipyng wnoweled 47z
pI [BOIUYIa L BYINOS

ainyeuBis ‘aoejd 'areq
Avedwos Bupnosexg

........ et wetivvsssmmesymemamansesaasanenres

:SO1O0N

:uondwnsuos sued aredg

BUINogG / pZ41 |
Joemdp 0

IERERE S

SaA|BA PIOUB|OS }08UD

$83U950|0 JO] SUO[1DBUUCD o:wE:mCQ Aoaysn

O|0

{uado) uonouny 10} Yo)IMms Wy Alejes oayd

JapuriAa aljewnsud pol uolsid aseals)

(25010 — uado} Japunho
anewnaud }9ay0 — youms | uciouny j29ay0

ssauyby Joy ayeld ayeb Moayn

18] pue Ieam 10} YoaUD

I 0

uolouny 10} y5ayd

83)O0N

S || — | —

AMEITW I MGl A|AEITNWNIM]a
aoueUAjUfE uo|joedsu|

Ino paliled aq 0] sSHJOMN

jpuueyo ulew — ajeh seb an|4

( ) Jojewain uoleoLIgn| pue asueUdUIRW 10} SUOI}ONIISU]

19 jo g abeg

91NpPda30.d adueuajuiejpl




aJnieubis ‘eorid ‘el
wawpede(] jo peey

............ TN IR TN PP T T

WIOTBLINOS MMM © GBM, 'LOLZESEE Xed EELLE96T 131

MH Uem [BUD aang diA By 21 'Buiping junowwesey S/

ainyeub|s ‘eoe|d 'sjeg
wnjiojsLeso Jo peey

e T P T PT T

P [EOIYD3 ), BUINOS

ainjeub|s ‘aoe|d ‘areq
Auedwoa Bunnoaxy

braans sessitesEsssEbjassssshrinrernvanen

'S8]ON

uondwnsuos sued aledg

BUINGS / MZ4 [
Joyesadp 0
I spJoo bBuleas abuey)
I _ O $39UaS0[D 10} 98D
I _ 0 Honauny 10} Yosyn
A LA W T M AtAL I WIm]|a
S9JON asueuauIE uonoadsuy| Jno pallies aq 0} SHIOM

Jojenwaln

() loyewsain uonesLign| pue souBUSUIRW 104 SUOIIONIISU|

19 Jo ¢ abed

9INpPasoid adueuduUIR




aineubis ‘a2e|d ‘aleq
wswyedaq) jo pesy

LIODBYINOS MMM © QA 'LOLZEIBE Xedd T LLEQEZ 121
MH uep, [BYD aans diy 2y 21 ‘Buiping unowered 34/
i [e0luy3a] Byneg

aineubls ‘aded ‘a1eq amneulig ‘aoe|q ‘sred
LNIIOJBLLSID JO PEaH Auedwoo Bunoaxg
1S9)JON

:uondwinsuos sued asedg

ByINos / MZ4I |
Jojmedp O

188] puB Jeem 1o} 1Jeys 3oaUD

108} puB Jeam Joj sbuleaq 384D

.08 AQ @AleA K101 jo Loleloy

|
i
_
_

188} pUR JE6M 10} %03UD)

q uonoUny 0] 3oeyn)

S3JON

I
|
_
_
_ _
Afret | WM

AeLIT W imId

aoueus)lilely

uonoadsu NG paldIes aq 03 SHIOM

laquieys Buiuing ujew — saAjeA Alejoy

() J0jewaln uoeoLIgN]| pUE 3dUBUSJUIBL 10} SUOIONIISU]

19 jo o} abed

aINpasoid aoueuajuIe[




ainyeuliis ‘sorld ‘aleQ aimeufis *soeid ‘ajeQq
weawpeda( Jo peaH WINJOJBWSIO JO PESH

............. bussturervrabresannany ssansesunmsurranssansaaa

LIOD GUINOS MMM : OM *LO| ZEQGZ -X0d 22| LE962 |91
SH UBAA LD 'oong thA uy 21 ‘Buiping unoweied d7/2
PIT [221UYoa L BUINOS

aimeubls ‘ese|4 ‘ereq
Auedwos Bunnosx]

:uondwinsuos syied aledg

BUINOS / MZII |
Joreisdg 0

JUN a8dUBUSBUIEW UBB|7)

SaAJeA PIOUS|0S ¥2ayUD

LONMS JiLl) JO UOOUN] ¥0840

$S3U3SO[0 J0J SUOHoBULI0D oljewlnaud yaey)

I
I
I 0
I
I

1ea) pUE J2am 10} 49817

| O

uopouny 1o} }99yn

SajoN

o == == | — ] —

Acll | W [ mita ] A AWM A

ERTEITE T uojjdadsuy

INO pauIeD aq 0} SHJOM

rou welbelp Burim

Jaquieys BUiuIng Uiews — 9ALIP — SOAJeA AleloN

( ) Jojewasn uonestign] pue adueudUIEW 10O} SUOIIONISU|

1930 || ebed

9.npad0.id soueuajurey




airneuf|s ‘aoed ‘areq
juawpedaq jo peaH

e T YT TR Y )

W0 BLINOS MMM 03N LOLLEQEE B 221 LET6Z 181
MK Uep leud “eans dia ex g1 'Buipling unowesed 477
P [2alUYda L BYINOS

aimeub)s *aceld ‘a1eq
WNHOJBWAIY JO pEaH

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

ainpeubis ‘eoeld *areq
Auedwon Bunnoaxg

R I L L LTI T TP PO TP

:S910N
:uopdwnsuos sjied aledg

BUINOS / MZ4! !
Jojgledgy O

B3] pUE 12am 1o} 1Jeys 3oayD

e8] pue leam JoJ Buieaq xoay)

081 AQ saaea Alejol jo buieloy

13} PUE JEaM IO} 30auD)

0O “uonouny 1o} 3}98UD

s2]0N

_

_

_
1

] |
A | A

W

M

Al | W | M

O

agueuUduIep

uonoadsui JN0 PalLIED aq 0} SHYIOM

uonesijelaulw - SaA[RA Alejoy

( ) Jojewaln uonesLIgN| pue 9oURUIUIBW 10} SUOIIONIISU]

19 jo 7| afed

91NPoI30.1d 2dUeUIJUICIN




aineuBls ‘eoed ‘e1eQ
yuawniedaq jo pray

............................... aaee

LIOI'BLINOS MMM 1 GBM ‘103 /E96€ B 221/E96Z 91
SH UBAM [BYD “12ang diA B 2} ‘Buiping unowesed /2
PI [221UY23] BIRNOS

asneubls ‘aoed ‘ajeq ainjeubig ‘aoeld ‘sieg
WINLIOJBLUBID JO pEBH Auedwod Bupnoaxg
:S9)JON

:uondwnsuos sued siedg

BUINOS / MZ [
Joteradg 0

{8502 — uado) yoyums Ny Jo UCNOUN} ¥oBYD

B3] pUE JE3M 10} §03UD)

Alligisned

0 UofouNj 1oj yosyn

SBJON

I
I
_
Alrent [Wim|ala

AL TN [ M

gJueuajuiely

uollsadsu)

N0 pPalIeD aq 0} SYJOA

“:*ou wesberp Burim

dle doy — Jojenjoe Yyym saajea Ajasyng

( ) Jojewsatd uonesiign] pue asueusiulew 1oy suoljonajsuj

. 19j0 ) abey

alnpoaso.id soueuaUIeH

e




ainyeubls ‘aoed ‘eleq
uswedsq jo pesH

LWIOD BLINOS MMM | GOAA 'LOLLEO6Z Xed 2218062 IRL
SH uep feyD 1eang dig ey g1 ‘Buiping junoweled J72
PI7 (B21UYDD ) BUINOS

alnjeufis ‘soe|d 'aleQ aimeuf|s ‘aoeld ‘a1eq
wnojewald Jo pedy Auedwoo Bunnoaxg
IS3JCON

:uondwinsuos sied aledg

BUINOS [ MZH| !
lojeladp O

O JUN @0UBLSIUIEL UES|D

SOAIBA PIOUS|OS Y23UD

0 LJoUMS JILUIY JO UOROUNY %0340

O | $58U8s0[0 10} SUONdaLLOD dewnaud )98y)

_
_
!
i
I

183] pUB Jeam 10} Y080

O uonaun J0j }9840

S3JON

AL W | M

A TAZL T W | M

o

aauRUBJUIBIA

uonoadsu] jno palue ag 0} SYIoM

rou welberp BuLnm

uoljesijelaulll — 9ALIp — SSAJeA Alejoy

( ).Jojewals uopesLgn] pue asueusjulew o) suoRonsu|

19 Jo ¢| abed

2inNpaso.1d aoueUdUIRI




WOD'BLINOS MMM  QBM *LOLZEDBZ XBd ZZLLEO6Z 181
SIH Uem [eyD ‘tesig diA e g1 'Buiping junowered 47,
PH [EOIIYD3 L €N0S

ainjeufiis ‘aoe|d ‘aleq ainjeubls ‘aceld ‘areg amneullg ‘aoe|d ‘ayeg
suwedse( jo pesy WNUOJBWSJY JO PEDH Auedwoo Buynosxg
!S8JON

:uondwnsuos sped siedg

BYINGS / MZI - I
loyesadpy O
] 1 0 {850[0 — Uado) youms Ju| Jo UoRUNS YoBYD
I [ Jes) pue Jeam 10} yaayn
Anqisned L1 0 uonouny 10§ 40845
AJALT W M| Q AlAIW {iMm|a
S3JON soueUB)U[R ucjjvadsu N0 POLIBD B(] O SYIOM
:'ou weabelp Burnm (ybr) e 8pls ~.1ojenjoe y)im sAjeA AjLepng

() Iojewsid uonesuqn| pue soueusjurew 1o} suononsuj

19 jo g| abed

8INPasoid aoueuajulepy




ainpeubBis ‘aoeld ‘e1eg alnreubis ‘aoed ‘a1eg
wawyedaq jo peaH wnloyewalo Jo peay

rtdidsansanvssaaananravubbbabanans asanssmsaurddsssissnnan

LLIOD BLINOE MMM § (OMA 10} LEIBZ X0 Z2LLESEE [BL

W UBAL [BUD eons diA By g} 'Buiping junoweled J/2

P [BOIUYO3 L BUINOS

ainjeuBis ‘aoe|d ‘S1eg
Auedwoa Bunosxg

wareee P T T T PY P araanan

:S8}0N

:uonpdwinsuod syied siedg

BUINOS / MZ4) |
Jojelado O

_ 0

{as0]0 — uado) Uoums | Jo UohoUN; §2aUD

183) pUB JedM 10} ¥o3UD

Angisned

] O

uonouny 10y 398UD

S3jON

>——-—-—

ALl W [ M QA At | W M
aoueusuIB uonoadsuy

[a}

N0 palIED 3 0} SHIOA

'ou wesbelp Bupim

(330]) J1e opis — Jojenjoe YUM AjeA Ajuanng

() a0jewald uonesLIgNn| pue 8dUBUSUIEW 10} SUOONIISU]

19 jo 9} abed

2Inpasoid doueUdUIBI




WO BYINOS MAM 1 GIAN *LOLLE96Z Xed 22126062 1B
MH UBA TeyD 4aens dis X z1 ‘Buiping junowered 477
PIT [2IUYIA] BUINOS

alnyeubls ‘eoeld ‘aye( aimeubts ‘eoeld ‘aleq aimeubig ‘ased ‘areg
Wswedaq Jo peaH WNHOBWaI0 0 peaH Auedwo2 Bupnosaxg
| 1S9JON
:uonduwinsuoo syed aledg
BUINOS / MZ4] |
lojatedp (®)
I 0 (9s0j0 ~ UadO] LOIIMS JWI] JO uopouny 399y
| | Je9] pue Jeam 1o} 32aYD
I ! O uonoun} Joj ¥9ayn
AlAN W IMmLQ AlAeni (W i mia
sajoN aouUBUaUIB uojjoadsu) N0 paled aq 0} SYIOAN
ou Em._mm__u m:_.-___s dle Wopog — lojenjoe U)IM S3aAJeA >_tmﬂ—:m

() Jojewalrd uoneslign] pue 9oUBUIJUIELU 1O} SUOIIONIISU]

930 /| sbeg

aInpasoud aosueuauIe




aimeubls ‘ace|d ‘aleq aimeubis ‘aoe|d ‘eleq
wawyeda( jo peaH WINLOJBLLSID JO PESH

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

WO BYINOS MMM | QOM ' L01/£96T XBd ZZL/E06T 1BL
MH U8 1BUD eons diA B3 gt ‘Buip|ing nowesed /¢

PI [831UYO3 ] BUINOS

amnpeubig ‘aoelg 'aleq
Auedwoo Bujnoaxg

:S9J0N

:uondwnsuos sued aledg

BLINOS / MZ4) _
Joesado 0

I 0

(o502 ~ uado) Usyms JiLul| uoiouny yosyD

189] pue Jeam 10} 3oayn

Awnqisneld

| 0

Uonouny 10§ ¥oayod

sajoN

>__._.----

Ae/L | W[ Mm@ A AL IN | M
aoueUBUIR] uonoadsy|

o

Jno palues ag o} SHIOM

;ou welbeip Bunim

| 8U0Z uolasnquiod Aiepuooas — 10jeN1oe Y}IM SaAjeA Ajjlaling

() Jojewaln uonesLIgn] pue adueBUUIEW 10§ SUOIINIISU|

19 jo g| abed

2INpPa20.d 9ouBUdUIBRI




ainjeubls ‘aoe|d ‘ajeq
Jsiuedaq jo pesH

................... evsansasevrINNG

alneud)s *aoed ‘a1eg
winpojeLWBlo jo pesH

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

WO BLINOS MMM © GOM ‘101 LE962 XBd 2218962 191
MM UBp 1BYD 18onS diA ey g1 ‘Bulping wunowered /2
P11 [e3iuyd8 ] BYINOS

aimeubig 'eor|d ‘ei1rQ
Auedwos Bunnoaxs

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

:S3JON

:uonduwinsuoo sued asedg

BUINOS / MZ4] I
1oeiado s}

(2s0j0 — uado) youms JiL| uoRouny XoayD

1

Jed} puE Jeam 10} yoayD

Loiouny 10§ ¥osy7

S910N

|
i
i
A TA TN [ M

A AL | W T M

aoueUBUIBN

uonoadsuj

JN0 paLUED ag O} SYIOA

:ou welbelp Bupnm

Z 8U0Z uolIshquiod Alepuooaas — 10Jen}oe UM saAajeAa Ajapng

() Jo3ewain uoneslIgn] pue asueudluIeW 10) SUOIIONLSU]

19 Jo 6| abed

- 3Jnpanold asueuauIe




ameubls ‘soed ‘ajeq amnyeubls ‘ase|d ‘ajeq
Juswpedaq jo peay LUNLIOJRLISID JO peaH

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

WOD BUINOS MMM : GO '1O1LEO6Z Xed Z212E96Z |81,
MH UBM 12UD “J0ens dIA BX g ‘Buiping junoweied J7z

P17 (edjuYDB L BUINOG

asnjeubs ‘aoe|d ‘aleQ
Auediuios Bupnoax3

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

:S9)ON

:uondwinsuod sued atedg

BUINOS / MZ] !
Jelado e}

| O

{9509 — U2do) YOIMS J1LLY| Uoljouny ¥oeyn

188] pUe Jeam 10] Jo3U0)

! 0

uonouny Joj yoayn

S9JON

ol B B B

Agft | W [ M1 | ATAL [ WM
aoueUUIBY uofjoadsu|

m]

INO pajlIeD aq 0} SYIOM

;ou welbelp Butim

Z 9UO0Z uolshquuod AIepuooas — J0JENJOR YJIM SaA|BA A[LIS)INg

() Jojewaln uonesLign] pue 9oUBUIIUIERW 10} SUOIONIISU]

19 o 0z abed

92.ANpPa3d0.1d adUeualjuiep




LoD BUINOS MMM 2 qapn ‘LOLLEDGE -Xed g2L/E06Z |8t
MH Uep [BYD 19318 dip BX 21 *Bulpling wnowesed -7
PI [e2luysa ] Byiniog

aimeubls ‘eoe|d ‘ajeq aineulis ‘eoeid 'aieQ ameubls 'ace|d ‘areq
Juswinedaq jo peay LnLojeLIalo Jo peay Auedwoo Bunnoaxg
:STJON
uondwnsuos sjed aiedg
BUINCS / MZI |
Joyeladp 0
| I 0 (asojo — uado) yoyums 1| Jo Uopouny oYy
] ! Jea} pue Jeam 10} 280
I _ O uonduny 10} 42849
ALA [ W | M Alrn|nw|mla
sajoN ERTEEFIE uonoadsu| N0 paLIed aq 0} SHIOM

'ou weuberp Bunm

39| e uonoajold uolsnquiod Alepuoaes — JojeInoe Yjm 3AjeA Ajpepng

( ) Joyewsaid uoneslgn| pue ssueusjuIeW 10} suononIsu|

19 jo 1z abed

9Inpado.d asueruaUIe




WO BLINOS MMM * GOM ‘101 /E96E XBd TZLESET 181
MM UepA Teys 1eans dip ey g1 ‘Guiping junowesed 472

P17 [201yda | Beuinos

anjeubis ‘ase|d ‘eleq ainpeufis ‘aoeid ‘a1eQ aimeubig ‘aoeld ‘sleq
wauedaq jo pesH LWINUOJBLLBID JO peaH Auedwos Bunnosx3
:S9J0N
:uopdwnsuos sued asedg
BUINoS / MZ4| |
Joyesedp (8]
l | o) {es0(0 — Uado} Yo)ImS )l JO LUOROUNY 3$38YD
| | 188} pue Jeam 10} ¥28UD
I 1 0 uonouny 1o} 329uD
Alsgn | W imlalalaeninimid
SaloN agueuajuey uopoadsul N0 pajlied aq 0} SHIOM

:-ou welbep Bulmiybil e uondajold uofisnquiod Alepuodas — .101enjoe UM SIAJBA Ajapng

() Jojewsaln uoKesLIN| pue doUBUSjUIRW 10} SUOIONIISU]

19 1o gz abed

ainpado.id aourudUIBRIA




amyeublis 'soe(d ‘sleg aimreubls ‘aseld ‘a1eg
Juswpueda( jo peaH WNLIOJBLLSID JO PESH

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

..........

WO LINOE MMM | QOM 'O} 28962 XU Z21/E963 101
HH YoM 21D eens diA vy 21 'Buipiing junoweed 47z
PY [BO1UY98 L BYINOS

aimeubig ‘aoe|d ‘are(
Aueduwoo Bupnosxg

:S9JON

:uonpduinsuos syued atedg

BUINOS / MZ4I |
lojeradp o)

l d

{es0j0 — uado) yoyums 1wl o uonouny) 308y

1B3] pue Jesm 10} 3oayD)

I d

uonsunj 10} %oayd)

SajoN

_
_
_
Alien W mlajAfren|in|im|a

SOUBLIDUIEY uojjadsu]

INO palnied aq o} SHIoM

rou wesbelp Buuim - waysAs Bujues|d wWNNoeA J00p — 10jeNIoR YIM SSAJRA K|J1ong

() Jojewald uonesuqn| pue adoueUS)UIRW 10} SUOIIONIISU

19 Jo ¢z abed

alnpasold asueuajuley




LOD'BINOS MMM QM *LOLLEI6Z XBd 221 /E96E L
M UEM fBYD 198nS diA BY 21 ‘Bulpjing unowered H/z

P [201UY08 | BYINOS

alnyeubis ‘aoe|d ‘ajeg aineubis ‘eoe)d ‘sjeQ ainjeubls ‘ade|d ‘81BQ
awyedaq Jjo pesH WNI0JEWBID JO pEaH Auedwos Bupnosx3
:S9J0N
:uoijduinsuod syed aledg
BUINGS / MZ4I I
JojeladQ 0
] [ Jea)] pue Jeam 10} 3o8y)
I | Q Uonauny 10} ¥aayn
AdArn W imlalalreninwimia
S3jON aouEUAUIE uonjoadsu| JNO palIEd aq 0} SHIOAN

*ou weabelp BuLim

Jle Buijooo saajeA A|j1epng

( ) .Jaojewsln uonesLIgn] pue adueUSIUIEW 10} SUOIJONIISU]

19 jo g abed

21Npasoid aourudUIRH




aimeubis ‘aoeld '‘areg
uswyeds( Jo pesH

WO BLINOS' MMM 1 QM L0 /6062 XE- 22148962 191
SH UBA [BUD 19enS di By gL ‘Buiping unowesed /7
P lealuyoa] eyinog

aimeubls ‘ased ‘areq ainteuiis ‘soeld ‘are
LNLIoJeLWaIa JO pEaH Auedwod Bunnoaxg
:SQJ0N

:uopduinsuoo syed atedg

BUINOS / MZI !
JojeradQ) O
| [ 0 (9s0]0 - UadO) YopMS YLl JO UORIUNY 308U
] |- Jea) pue Jeam J0} yaUD)
i [ 0 _ uoNoUN} oay9
ATAL | W | M AR [ W IMm]Q
SaJON aoueUaUELY uonoadsly 1IN0 paLlled aq o} SYIop

I'ou weabelp BurLiim

19}]1} alojaq ~ dej} 11e Buijoos Ayojeg

( ).Jojewstd uonesign| pue asueUS}UIRW 10} SUOI}ONIISU]

19 0 g7 abed

2INpasoid aoueusjuIep




WO BUINOS MMM : QA 'LOLZEGEE Xy ZZLIE962 181
MH uep 1eyD eang dig ey 21 ‘Buipjing junowered 472

( ) Jojewaln uoyeslgnj pue ssueUdIUIEW 10} SUOlIONIISU|

PI [e21UYD8 | BYINOS

eJmeubls ‘eoe(d ‘ajeq aimueufs ‘soed ‘eje( ammeublg ‘ace|d ‘areq
juawipeda(] jo pesH wnyoyewlalo Jo peaH Auedulos Bunnoaxg
:S9}0N

:uondwnsuos syued asedg

iDOMOJ|0} 8 1SNLL BOUBLISIUIBLL J0f SUOIONNSUI O1j198ds S Jalnjorjnuewl 8y} ‘uolippe U]

BUINOG / MZ4]
loelado

!
O

30IAI9S

[ | 18WOISNO [B20] 10 M7 Ag Y8y a18|dwon

I I 0 uonouny 10} oayn
Alaanlwim|lal| A s inwim|a
5310N aosueusjulely uojjoadsu| IN0 pPaLUEY 3¢ 0] SHIOM
"ou Em._mm__u m:_.__>> Jaquieyo ulewl — rsuing

( ) Jojewaan uoneslign] pue adueuajulew 1o} suooNIISy|

19 10 97 ebred 21Npad0.id aoueudUICA




ainyeuBs ‘aoe|d ‘aleq ainyeubts ‘aoeid ‘aleq
wawpredaq jo peaH wn|ojewas” jo pesy

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

WO BLINOS' MMM © 08\, ‘101 LESEE XBd 221 /E962 181

SH UBM 1BUD “1eens dIA B 2| ‘Bulping unowesed 472

PI [EDIUYIS ] BUINOS

alnreubis ‘ageld ‘areq
Aueduwon Buinoaxg

:S8}ON

:uondwinsuos sued aledg

iPeMO|}0} 8q JSNLL 8oUBUSIUIELL 10} SUORONISUI DlI0ads S JaInornUBLL au) ‘uonIppe u|

BUINOS / MZd| I
Joetadp O

ERINES
1aWlo}sno (820 Jo pAZ 4] Aq yoeyn sjeidwon

Alligisne|d

_ | o

uonoun} 10y 3osyn

sajoN

AlAnr W im|lal| AflAt]lWIim|a

asueU3UleR uopoadsil|

JNO pojLIeD ag 0} SHJOM

ou welbelp BUuliIppn

uonesijeiouiW — Jauing

19 J0 /7 abed

91NPa20.id doueuaule\




ainyeub)s ‘aor|d ‘e1EQ
juswiedaq Jo pesH

CErtqaaREaLIas AL nsaussNsRsuBR NS

LLOD ULINOE" MMM | QOAA “LOLZEQBZ X0 22LLE962 191
MH Lo 1040 10045 dIA v 2} ‘Buipiing unowesed /7
PI7 [e21UY28 L BUINOS

ainjeufis ‘aoeid ‘areq almeubig ‘aoeld ‘a1
uinJojeLLRI0 jJO peay Aueduwos Bunnoax3
:SQJON

:uondwnsuos sued aledg

iPBMO]|0} 84 1SNLU SOUBUSIUIELL 10} SUOIONASUL ol0ads S JaInjoenuBW By} ‘UOIIPPE U]

BUINOS / MZI |
lojeradQ 0

A DOIAIBS
18LU0ISN3 |B00] 10 AAZ 4| AQ ¥oayD ars|dwon

Anarsneid-

I !

0O uoIouny 10§ yoayn

S3JON

ALTA N M

AL LN M

[

asuELIUIR

uonoadsu| INO PALLIED 3 O} SHIOAN

;rou wesbelp Bulpn

uonsnguoo Alepuoosag — Jauing

( ) J03eWwaln UOIEDLIGN] PUEB d2UBUSIUIBW 10} SUOIIONIISU]

19 jo gz abed

2INpPad0.ld aoueuUdUIRI




asmyeub)s ‘soed ‘ajeq
juswpedaq Jo peaH

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

WO BUYINOS MMM : QapA LOLLED6C XBd 2ZLLEQRE 191
MM UBM TBUD ‘13ang dip ey g1 *Buiping unowesed 47y

aimeubs ‘aoe(d ‘aleg
WNUOYBLIBID JO Peay

Pi7 [eDuYDa ] BYINOS

alnreubig ‘aoegld ‘sreq
Auedwoo Bugnoaxy

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

:S9}ON

:uonduinsuos sued asedg

BUINOS / MZ4|
Jojatedoy O

9]

$S8Uas0|2 J0J 303U

$SaJ0N

A TASEE W [ M

AjArALI W I M|

asueud)ulepy

uopoadsu|

N0 palies aq 0} SYIOM

sBumy yo-inys yum ‘siauing oy} oy buipesy sadid Jany |esaiqg

() Jojewsi) uonesqn| pue soueUBUIBW 1O} SUOIONIISU]

19 Jo 67 abeq

9Inpasold aosueuajuiepy




aimeubis ‘ese|d ‘a1eQ
wuswyedsaq jo pesH

........... ssamLiEsssseanenuradaran

1811) SIN000 U2IUM spusdap

asmeubls ‘aoejd ‘sjeq
LINLIOIELLIZID JO PEaL

......... basssamsavsussiaannenrets

WO BLINOS MMM © GOM 'LOLLESEE ¥ed 221LE962 1L
WH uBp 184D 'leans dig ey 21 ‘Buiping wnoweed J/2
PI7 [291UY08 |, BYINCS

ainpeubig 'asel ‘@yeg
Auedwos Bunnosxg

atsarsssrmsssnssussennnRuuTY roan

:$9JON

:uonpduinsuos syed aledg

BUINOS } MZHIL |
Jojeradp O

] | [auuey2 seb anjy Buiuiolpe ues|o
LSUONELIaID 05 Ataas ] ] .0 seale bujesy ueejD
LSUCNEBLLUIRID 06T AlOAS | | O seaJe buneay jo Buljios 0] }2ayn
Alhen | W [ M AlieniWw|mila
S310N aoueUajulEW uonoadsu] N0 pallied aq 0} SYJOAN

18]009 seb an[j — Jabueyoxs Jjedsy

() JojeWain UOHEDLIGN] PUR 8OUBUS)UIELU 1O} SUORONIISU]

L9 jo o¢ abed

81npad0.d adueuaule




alnjeubys ‘aoseld *aleqg
Jatuyede(] jJo pesp

WOD'BLINOS MMM : GOM 'L01ZE96Z Xe4 221 /E06T B
MH UBM 12UD Y9815 dij By g1 ‘Buipiing unoweied J472
PI [BOIUY28 | BUINOS

ainyeudis ‘soeld 'ayeq almeub|s ‘aoe|d ‘aleq
LinuoleLwal Jo peap Auedwoo Bupnoexg
:S3JON

uopjdwinsuos sued siedg

BLYINOS / MZ4| I
Jojetadp 0

lojow! ssealb-ay

seseyd JO Jus.Ind Jo BUMBIP %08y

JOYO

0 1e8} pue Jeam oj sbulieaq yoayd)

sastou buuun. pnoj -
0 810118 8auRleq J0] Yo8UD

suej |eixy

Amuenp

sjueanqnT

Alrnlwm]a

Alrn{wlim][a

asueuajuey

uonosadsu) IN0 peles ag 03 syops

*ou weabelp Bulm

Iojeipel a}oway

() Jojewsaid uoneosrqn| pue ssueusjurew 1oy suoI3oNJysuj

19 jo L¢ ebed

91npaso.d asueualuIey




ainjeubis ‘aoe|d ‘ayeq
justupedaq jo peaH

IO BLINOS MMM : GOM 'LOLZEI6E XB- 2ZLLEQEZ 191
MH UBp tBUD “1eans dip B g} ‘Buipling junowesed 47/
P [EOIIYOB L BYINOS

aimeubis ‘aoeid ‘ajeq aineufilg ‘aoe|d ‘ereq
WinJolewald jo peay Auedwoo Buynoaxg
1S9J0N

uonduwnsuos syued aledg

IPaMOJ|0} 8q 1SN 8dUBUSIUIEW 10} SUONONIISUL Oljioads S J8INJoRINUBLW 8y} ‘UONIPPE U

BUINOS / MZ4 I
lojeradp 0

{0} paainbas se

a|e0s Jo Alaneq abelo)s ebreyd

|

palinbai
0 1 dn |y “rsupejuoo Buisop jo 1eAs] 3oay9

) . uoioun] 10} ¥99UD

Ag/t | W I M

AlAL NI M| O

S3j0N

aouetdjueWw

ainseauljtiopoedsu] INO PojLIEd 8 0} SHIOM

aoiAsp Buisop aanippe — Buiues|o seb anj4

() Jojewsaisn uoneslgn| pue asueUSjUIRW 10§ SUORONIISU]

19 Jo zg abed

2INpPadoid aoueuduIe




r

ainjeufs ‘aoe|d ‘sreq
juswiyeds( jo pespd

alneubys 'soe|d ‘elaq
wnuojewslo jo pesH

L T T P P TP P P RERMErenie . BEEEARBebRLaesna

WOYBYINOS MMM © 08M 'LOLLEDEZ XBd 221 4E06Z 18]

MH ueas [BUD "asns diA ey Z1 ‘Buippng junoweed /7

P [EOIYDB |, BINOS

simeubig ‘eoeld ‘ereqg
Auedwos Bupnoaxy

LT TP TTT AeterrrssanNnbtbrrnnse 4

'S3)JON

'uopdwnsuos syed siedg

iPSMO]|0} 8q JsnW sdURULIUEW J0f SUOjONNISUL Ol1ads S aimoelnueL oy ‘uoippe u|

BUINOG / pZ4| |
Joeladp 0

Aessaoau
)l maual ‘Bulieaq Jo uonesuqgn yasyn

Buireaq sajjo1 0840

Jojow aAlp ¥oay)

I _ O

sastou Buiuuni pnoj 10§ ¥asu)

! | 0

uopduUNy 10} %08

sajoN

AlAt | WIMialAajranlnwlma

ERTTETTES T uonoadsuy|

no paures aq 0} SHIOA

l0jol |jeq — Buiues|o seh anj4

() Jojewsin uoneosuqn| pue ssueusURwW 10} suononasuj

19 Jo ¢¢ abey

2INpPasoid aosueusjurep

kb




aimeubis ‘soeid ‘91eQ ainjeuBis ‘aceid ‘aleqg
wawiedaq Jjo pes WINLIOTELWaID JO PEdl

..... ssqEsesvemTetrSERaNTTRRRRNEIE avramrriinsEEseaRTEEEINAY

WO BLINOS MMM | gap, FLOLZEIEE Xed 22 122962 191
JH UBp 1BUYD “12ans dIA B g} ‘Buiping Junolueled /2

pI [EOILYIA L BUINOS

simeubig ‘aoe|d ‘8led
fuedwon Buynoexs

......... essmssnsansunrisaEEERTaNN

:59}ON

:uondunsuoo syed aredg

BUINOS / MZdI 1
JoyeiadQ 0

ME Y edAL

Buireaq Jojjo ebueyd

022 d10 &dAL

|10 ieab sbueysd

sese(d jo JUalIND JO DUIMBIP ¥084D

o8|oU Bujuuns pnoj 10§ 984D

1010W 8Al(d

| ] 0

uoiouny 10§ 39849

sa)oN

Alden |lwlmljalajrer|wim)d

aoueudUIBN uchoadsu|

N0 pajiiea aq 0} SHIOM

10faAu09 Mmalas — Buiuesjd seb anjd

() .Jojewsaid uoneslign] pue adueuajuleW 10} suolonIsu|

19 Jo p¢ abed

aInpas0.ld aoueusijule




anjeubis ‘aoe(d ‘sjeg

Juswiedaq jo peeH

aineufis ‘aor|d ‘ajeq
WINLIOYBLWSD JO peal

LIOO BUINCS MMM : (BM *LOLLEIEE XEL 221LE96Z 191
MH UBM 181D "loonS diA ey 21 'Buiping junowered 47z
P11 [BOIUYD3]) ByInOg

sineuBis ‘aoe|d ‘aieq
Auedwoo Bupnoaxg

Srisdeunduseasaentanns rrssdaramae Gasessusss Abbbenunriesasiranunrras

:uondwnsuos sued atedg

BUINOS / MZHI |
Jojesadp O

IUN dUBLBIUIRL UES|)

SBA[BA P|OUS|OS %0847

§S2Uasod 10} Y3oYy)

OO0

uonouny o) o805

bujuea|o Jie passaidwon)

| |

0

palinbal
§1 8Bueyo ‘ssauasoo 1oy siayy Beq yoayy

sajoN

A LA [ W | Mm

A

Ag/l

W

M

a

aoueUajuLeL

alnseswuopoadsu

N0 pallied ag o} sHIopp

Jayi) Bbeq ~ Bulues|s seb an|4

() Jlojewstn uoneoLign| pue soueud)UIEW 10} SUOHONSU]

19 Jo g¢ abed

a1npaso.id asueuajuIep




ainpeufls ‘aoeld ‘Bieq . aineubis ‘sor|d 'a1eQ
Juswedag jo pesH WNLIOJRUIBIO JO pRaH

sanenan aetwesisanBavesunenarar  asssssssssssmrivy 4spsinsannntenn

LIOD BYINOS MMM  qBA ‘|OL/E96E B 221/E96T 191
WH uep ey 1eens di ey gt ‘Buiping wnowered 42

PI le0luya8] BUINOG

alneubig ‘aoe|d ‘are(
Auedwos Bunaax3

.............. 4ssmssswrnmsannnernn

:S9]0N

:uondwnsuos sued asedg

iPeMOj|0} g 1SNU soUBUSIUIEW JOj SUOloNASUL ojloeds sJeinjoBjnuBw eLy ‘Uolippe U

BUINOS / MZI I
JojesedQ) 0

saseyd Jo UaLIND Jo Bumelp oayd

JO10N
uoelado
10 84N0Y 000°0 L 181y [ Buleaq uogoljiue mauay
A asiou bujuuns pnoj -
| | 8] 10119 92uR|Eq 10} 30BYD
AMlAn W imla |l AlAjWIMa
Auuenb sJuEdIqN| adueusjulewl uoljaadsy| N0 palIes aq 03 SHIOM

*ou welbeip Bunim

uej seb an|q

() Jojewsis uopEdLIGN| pUR 8dUBUSUIEW 10} SUORONISU]

19 jo o¢ abed

2Inpado.id doueualule|y




LoD BURNOS MMM 1 QOM 'LOLLEGRZ *XBY ZZLLEI6E 9L
SH UgpA [BUD “eeng dip ey 2| ‘Buiplng junoweseq 7z
P [edluyos L eyinos

ainjeubys *aog|d ‘areg alnjeubls ‘ace|d ‘a1eq alneubig ‘eoe|d ‘aleq
juawpedagg jo peay wnuolewsld Jo pesH Aueduwioo Bupnoaxg
!S9JO0N

:uondwnsuos syed aledg

BUINCS / MZA !
Joieladp 0

(OSS3) N X3HINN [ 1010W osealb-ay

| | saseyd |o jJuaind 0 Bumelp yoayd

J0I10N

sas|ou Buiuuuni pnoj -

! [ 0 Jolla soueeq Jo) osyn
AJAL WM Q AjJATIWIMmI| Q@
Ajjuenb SJuBILQN| aoueUIUIELW uonyoadsuj JNO pIILIED 3¢ O] SHIOAN
"ou welbelp Burim ueyj Jie Huijoon

() Jojewas) uonesuqn| pue aouBUB}UIEL SO} SUOIONISU

19 3jo ¢ abed

9INPad0Id soueUdUIRI




ainjeubss ‘aoe|d ‘ereQ
juswpedaq jo pesH

LLIOD"BUJNOS MMM : QM *LO1ZE96T X Z21LIE96T 1BL
JH UBM 1eUD 19313 dip e gl ‘Buipling unowered 472

ainjeuBis ‘eoeld ‘aleg
LINLOTEWSI0 Jo pesH

IYLLETTEITIT TaRRssreRsTeRar dasany

P [EOIILD3 |, BUINOS

aimeubls ‘aceld ‘@leq
Auedwos Bunnoaxy

------- AabssppsnssnsenrisasnnERaaT

:S8JON

:uondwinsuocd sied aledg

eUINOS / MZ4l _
Joyelado 0

gaseyd Jo JUaLIND JO BuImeIp 428Yd

1010

Ia||adw ues[D

l 1

0

189) pue I2am ¥odyy -
sasiou Bujuunt pnoj -
lo)1a aoueeq Joj ¥osyo

A | AEf

[l

M

AlAent|lwim|d

Anuend sjuesLIgN]

adueuajulewl

alnseawjuondadsu|

INO palLied ag 0} SHIOM

ou wedbelp Bupim

U} le UoISNqod

() Jojewsain uopedslign| pue sdueUdUIRW 104 SUOHINSU]

19 Jo g¢ abed

2INPad0.1d aoueualuley




alnreubis ‘sor|d ‘aleq aJnjeubls ‘aseld 'a1eQg
Justupedaq Jo peay wnLlorewssd Jo peay

...................... 40 denantanae L P T T Y-

WO BLINOS MMM © G3M, 'LOLLEG6T XB ZZLLE06Z 191
MH Uep 1euD ‘teang dij ey z| ‘Buiping unoweled 7/
PIT [BOlUYDD] BYINOS

aimeubis ‘aceld ‘aleq
Auedwos Bunnoaxy

1S8JON

:uonduwinsuos syuled atedg

BUINOS / MZ4I I
Joyesado 0

Alessadau || sBueyn
‘Alnqixay) Joy sesoy oewnsud yoeyn

ssauyby Jo}
SUOfl2auLod Jje Je sdure|o pueq asoly yoayn

$S5UaS0[2 10} ¥o8yD

sajoN

ESlelle

AJAL W I Mlafajran|nw

aauBUUIR uonoadsu

N0 PaLLIED B 0} SHIOAA

S]oNp oewWNnauyg

() Jlojewsin uonesuqn] pue ssurusjuIEW 1O} suoionsu|

19 Jo g¢ obed

aInpasoid aoueuajuIepy




ainjeuds ‘eoe|d ‘eleQ
wesuwnedaq Jo peay

P T TR L LY RL LR R L)

WIOS BLINOS MMM : QAN ‘LOLZEQET XBd Z21/E962 IBL
Wi UBAA 1BUS “oeng diA 8Xl 21 ‘Buiping junowered J/4
PIT [e0uYoa )L BLINOS

ainyeubis ‘soed ‘s1eQ ainjeubls ‘aoeld 's1eq
WNLIOYELWBID Jo peaH Auedwoo Buinoax3d
1S910N

:uondwnsuos sped aledg

{DaMO[0} 8] ISNU S8OUBLSJUIBLU 10} SUOLIONSU] ooads s Jalmoejnuel ay) ‘Uollippe uj

BYINOS / MZdI |
Joyeiadg )

1

IBINPEjNUBEW 10 MZ41 AQ %08ys a1e|dwod

|

lnip BulpuLb JO UORDSIIP [EUOKELO %23UD

sajoN

5 | = |=]—

Aeit (W[ M

AlAell | W | M

O
0O uonouny 10j 39849
a

asueUajuIR

uonaadsug N0 pallien ag 0) SHIOM

¥ - | aulj o} - Emwmhm luauwljeal) uleusld

() Jojewsaid uonesLign| pue adueudjulew Joj suoilonysui

19 jo op abed

2Inpaso.d adueuduIe




alnmeubis ‘aog|d ‘aye(g ainyeubis ‘aoejd ‘ajeg
luswiredaq Jo peap WNIIoBWSII JO pray

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

WOD'BYINOS MMM : GIM ‘[0 LEDET XB Z2L L9062 101
MH Uem 1BUD 19ens dIA BY 2| ‘Bulping unowesed 47/
P [EOJUYDA ] BIINOG

ainjeudis ‘aoeld ‘sre(
Auedwos Buinoaxg

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

=23 o) |
uogdwinsuos sped aredg

BUINOS / MZdI i
Joreradp o)

_ | )

sbetuep loy adid Bunoajold yoays

Alnqisnelq

l | O

uonoUny 10} %0347

S3JON

AtA NI Mm|al AT inw|Mm]a

aaueBUBIUIRY uonoadsty

N0 palies aq o) syIop

ou wesbeip Burum

uofsnquos Aiepuosss — ajdnosouwnsy

| ! O sbeuwep Joj adjd Bunosoxd Noayn
Allgisnelg ! | 0 uopauny oy 3084y
AJA | W IMla | Alienin]lm a
S3)ON asueuajuepy uojfjoadsi) N0 pajued aq 0] SYIoAA

I*ou wesberp Burim

Iaqueys Buruing urew — sjdnosounay |

() .Jojewsin uonesiuqny pue 9dUBUS)UIEW 10} SUOIINIISU|

19 J0 Ly abed

aInpaodolid asueuajurepy




aimeubis ‘aoeld ‘@1B( ainjeubls ‘aoeid ‘ajeq

wawyedaq jo peaH WNLOJBLUSID JO peal

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

LWIDD BUYINOS MMM ¢ QOAN LOLZESET XB] gel/e962 Bl
S{4 UBA [BUD 00NS diA B3 21 ‘Buipyng unowesed =ifZ
PI [EOIU08] BYINOS

aineubig ‘aseid ‘81eQ
Auedwoa Buynoaxy

:59JO0N

-uondwnsuos syued aledg

eynog / pMZ41 !
Jopesado O

| I O

abewep Joj adid bunoajoid %28y

Aqisneld

| 1 8

uonouny 10} %394D

sajoN

Alaenn |l wimlal s lren W] M

[}

souBLAJUIBI uonaadsuj

N0 palies aq 03 SHIOM

--ou welbelp BuLlim

uopesyjesauiw - sjdnosounisy ]

() JojeWal) UOKEILIGN] pue SduBUSjUIEUL 10} sSuol}oNJsuj

19 jo Zy obed

21Npa20.d doueudjuleN




WO BUINOS MMM  GaAN 101 LE962Z Xed 221/0062 18
XH UBA 184D Yeans dig ey g1 ‘Buping junowesed 41/

aimeubs ‘eor|d ‘a1eg ainjeubis ‘soe|d ‘aje(]
luswieds( jo peay WNLIOTBWRAID Jo pesH

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

P17 fealuyoa 1, ByInog

alneubls ‘soeld ‘areg
Auedwos Bupnoaxg

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

:S8JON
ruonduinsuos spred sredg

BUINOS / MZ| l
Jojeradp 0

| | 0

abetuep Jo} edid Bufjasjoid ¥oeyus

Anqlsnefd

I [ )

UoNouUnj 10§ ¥o84n

sajoN

ANl fTWImlalAa|rn|wim
ajsueuajulew uonoadsu)

O

Jno psiIeD aqg 0} syJopp

'ou weabelp Burim

¢ 19S1W0U093 Jaye ~ sjdnosowlay) paiano

I I Q ebewep o} adid bBunssjord yoayusy
Allligisneyd I ] 0 uonouny 10} yoayn
Alrt W imlalAlrn!lw|m a
Sa)ON ERITEITES T uonoadsuy N0 palled ag o) SYIoAA

"ou welbelp Burim

1981Wou029 a10jaq — ajdnosoway |

( ) Jojewain uonesuqn) pue SdueUSUIRW 10} SUOKINIISU]

19 Jo ¢ abey

8.INpadold sourusjuiep




ainreubis ‘eoeld ‘ayeQ aimeubis ‘aoe|d ‘ereq
juatwyedaq Jo pesH WINUIOJBWaI0 JO peaH

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

LU0 BUINOS MMM  GAM, ' 10} ZE96Z Xed g2t LE06T 121
WH UBM [BUD '19BNS dIA € 21 'Bulpying junoweled /2
PI1 [201IYD3] BUINOS

aineubis ‘aoeld ‘ereg
Auedwos Bupnosx3

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

:59]0N

-uonpdwnsuoo syed aledg

BUINOS / MZI |
._QEmao o)

| 1 0

abeurep Joj adid Buiosjosd 38U

Apqisne|d

I | 0

uonauny 10} 398U

SaJ0N

Alaenlwlimlal ajren WM

(]

aoueUAIUIBLL uop2adsuj

N0 pallIed aq 0} SHIOA

:*ou welbelp Bulim

1931} a1040q ~ 8jdnodouuay ]

() Jojewsal) uonedsqn| pue ssueusjulell 10} suononIsul

19 jo v abed

2Inpasnold doueudjulep




ainjeubs ‘eoeld ‘ajeqg alnjeulls ‘aoe|d ‘aleq
swyueda( jo peaH wnuojewa.d jo pesy

LIOD™BLINGS MMM : QOM ‘LOLLESEE X8 ZZLLE96T [BL
MH e feyd “eang diA ey g1 ‘Buippng junouresey 477
P17 ledILIB L BLINOS

alnjeubls ‘sogld ‘ereq
Auedwoo Bugnoaxg

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

1S9)ON
:uopdwnsuos syred asedg

BUINCS / MZ:| I
Jojetadp 0

| I 8

abewrep 1oy edid Bunosjoid yosyn

Riigisneyd

] 0

uolouny 10} 3oayn

$aJoN

ATANL W Ml all Alan!ln|m

=}

aJueusjUIRL uondadsuj

N0 palled aq 0} SHIopA

:'ou welbeip Burim

wiem adid Jie uonsnquwod — ajdnosowiay |

T 1 0

abeurep lof sdid Bunoajoid yoays

Aliqisneid

! | O

uonduNy 10} yoays

sajoN

AJAL W M| AjALIN]I M

[a]

asueUIUIBW uonoaadsuj

IN0 palles ag 0) SHLOAN

ou wesbelp Buim

JuswaInsesw 09 dsualajey — ajdnosouiay |

() Jojewsin uoyesliqn| pue soueusyulew Joy suoponsuj

19 Jo g¢ abey

9Inpas0.d aoueuajuiepy




ainmeubis ‘ace|d ‘ajeq aJnjeubis ‘soeid ‘a1eQ
wswpeds( jo pesy wn|Io1ewaId Jo pesy

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

OO BYINOS MMM | M 'LO1LES6Z XB ZZHLE96T 191
MH UEAA 1BUD 10815 diA BY 21 ‘Buipiing Junowesed /2
Pl [BOUYI3] BYINOS

aineubls ‘eoeld ‘@red
Auedwoo Gunnoax3

:S9)ON

:uondwnsuos syed aledg

BUINOG f MZAL I
Joresadp 0

_ | \8)

ebewep o) edid Buposioid 30949

Ajlgisneyd

| _ 0

UONUN} 10 4oauD

S9JON

popren | W [ml L P2 WM

}.....

agueusule uonoedsu
1eN ! 1

N0 palIes aq 0} SHIOM

:ou welbelp BuLm

jouueyo ssedAq — s|dnosounay |

() Jojewsl) uonesLIgn| pue sdsueUSjUlEW JO) SUOHINISU]

19 jo gf abed

alnpadsold aoueusjuley




WIODBUINOS" MMM * O3M, “LOLLESBE X8 2216962 [BL

MH UBpA YD 19a5S di ey g1 ‘Buipling junoweied 477

PI7 [Bo1UYdaL BYINOS

ainjeubls ‘eoeld ‘ejeq ainjeufls 'aoe|d ‘eleq erneubls ‘soeld ‘e1eg

luawipedaq jo prap uinuoyBeLWalD jo praH Auedwios Bunnoaxg

:S3JON

:uondwnsuos sued aledg

BUINOS / MZI !

lopeladp 0

| I 0 abewep Joj edid Bunoejoid yoayn

Alliqisned N 0 uopouny Joj 42845
Alret [WImlajAlraninimla

S3JON CRTTEITES T uonoadsu| IN0 P3LLIED B(] O] SHIOAA

"ou wesberp Gulm

EdIN - Z 18S1Wou0929 a10jaq Jsjeayaud Jie Jaye — sjdnosounay |

[ I 0 abewep Joy adid Buijosioid 30845
Anqisned HIN O uonounj 104 39849
Alhen fWwimialirlren|inwnlim|a
SajoN asueualtiep uolnadsu INO paned aq 0} SHIOAA

ou wesbeip Bunim

ZdIN - I3jeayaud ne aloyeq — ajdnosowssy |

() JojeWAaID UOKEILIGN| pUE doUBUSUTEW 1O} suoonsu|

19 30 /¥ abed

aINpadoid aoueuajuIepy




WOD BLNOS MMM : Q3pA "1012E96T XBd Zelieo6e 191
3 UBM [BUD “128AS diA €31 2} ‘Buipiing Junoweled i
DI {BOINYDS ] BAINOS

ainyeubss ‘eorid ‘areq aimeubls ‘aoeid ‘ereq aineuBls ‘aoe|d ‘aled
wswyeda( Jo peay LWNJOJBWAID JO PesH *fAueduwiod Sulnoax3
:S910N

:uondwnsuos sued aledg

BUINOS / MZ4 _

Joyelade) 0

Angisne|d [ ] | 10 UONOUNy 10} %0840

S9]0N

Alaenlwimial s lrn| WM

o

asueudjulen uonosadsu|

N0 pallies aq o) SHIOM

:ou wedlbelp Bulim

-~ou welbeip BuLiim

._mo:_um:m.; juswainseaw ainssaid [epualaylq

Jojiuow ainssald

() Jojewaln uoneIMqn| pue adueusUIELW 10} suol}onsu|

19 jo gt abed

aInpanold aoueuajuley




ainyeuBs ‘soed ‘ajeg
juswipeds( Jo pesH

WO BUYINOS MMM & QOM “LOLLESEE XBd Z2L/E968 191
MH uepm [BUSD 18808 dIA e 21 ‘Buipiing junowered 4/
P jeoluyoal eyinog

alnyeufis ‘aoeld ‘ajeq -aimeubig ‘aned ‘areq
WiNJOJEWa1D JO praH Auedwoa Bunnoaxg
ISSJ0ON

:uonydwinsuoa syred aledg

[POMO]|0} B4 ISNW SOUBUDIUIEBL 10} SUOHONIISU| Oljoads SJaINjoBINUBLL 8} ‘UCIIPPE Uj

BUINOS / MZd) [
Jopeladp O

Jainoejnuew Ag 3oayD

Jaonpal ainssald ues|n

aqoud xoayn

topeiqied

Aiqisned

0 SUOIaUN 308UD)

sajoN

A AL [ W M

A AL I WIM]| G

aouzua)lle|

uonoadsu INC paLIeD 8q 0} SHIOM

ou welbelp Burim

J0jewalo pulyaq juswainseaw uabAxp

( )Jojewaln uoneouqn| pue asueUSIUIEW I0) SUOIONASU|

L9 Jo gp abed

9Inpaosoid adueuajuIepy




aimeufis ‘aoe|d ‘aieq
wawpyedaq jo peaH

alnyeubys ‘aoe|d 'ajeQ
WwnpoeWaI9 Jo peay

WOO'BYINOS MMM & GO, 'LOLLEIEE XB- TBLLET6T 191
sH uep feyn “1eeng dia ey g1 ‘Buipling Junoweied 4/
P (ed1LYD8] BYINOS

ampeubig ‘aoe|d *sleq
Auedwod Bunnaax3

:S910N

:uonduwinsuos syied aledg

[PEMO|0] 8 1SNLL 8OUBUSIUIBLL 10} SUOIISNIISUI 2[)108ds SJainjoejnuew au ‘uciippe Ul

BUYINOS / MZdI |
lojeiadp o)

Iainjoenueld Aq yoayd

Jaonpal ainssald ueal)

agoid yoduD

uoneiqgied

Ajiqisned

SUONoUNY 308YD

S3j0N

A AN | M| d ATAEITINI M a

asueuajuIeW tuonoadsy|

N0 pajies ag 0] SHIOM

:*ou weabelp Bulim

uoIssiwa Juawalnseaw usbAxQ

( ) Jojewssn uonesLIgN] Pue asUBUSIUIELW 10} SUOIIINIISU]

19 jo g obed

aINpad0.d aoueUIJUIRI




ainjeubls ‘eor|d ‘ae(]
uswiuedaq jo peay

WO BLINOS MMM : GO L0LZEIRZ Xed Z21/E962 131
MH UBA [BYD "leang diA By 21 ‘Buipling junowered 472
M P [eouyoa ) eyinog

ainjeubls ‘aoed ‘sjeq ainreubig ‘aorld ‘s1eQg
wnLojewald Jo peap Auedwos Bunnoaxy
1SA10N

:uoyydwinsuos spied aiedg

BUINOS / MZdI ]
Joyesadp O

iPaMO]|0) 8Q 1SN sdourUSiUIBW 10} SUCIIONISU! o1Ioads s Jaimoe nuew ay} ‘uonippe u
| . : P i !

Jaimoenuew Aq yoayn

0 181} ues|o ~ ue) Jie Buibusaeog

joqjuoo 1iod oiez7

{1aat@o8) pue Jspuas) ondo ues|)

Amqisneld

o) suonRouN} 08y

S2JON

ATAIL]I N M

AJAL W I M

[a}

aosueuajuew!

uonoadsuy INO paliled aqg 0} SYIOAp

(seb melt) uopenuasuos-0o oy Juswingsul JUSWBINSEI

( ) J1o3ewaln uonesLign} pue ddueuUslUIBLL 10} SUOIIONIISUJ

19 Jo 1g abed

9InpPas0.id aoueuajuiep




ameubis ‘eoeld ‘e1eqg ainyeubls ‘aoejd ‘aleq
auwnedaq jo pesH winjojewald jo peay

P T I LS AL LI E R LR R R LR R avrraanaen biarasrsasnasue

WO BYIROS MMM © QBN LOLZEQ6E X Z21LEDEE IBL
sH uep [BUD “2ans dip By ZL ‘Buipiing junoueled df.

P [BOIUYDS] BUINOS

ainjeubig ‘aveld ‘e1ed
Aueduioo Buinoaxg

YR T ] wesaansssennn uane

:S3JoN

:uondwnsuoo sped aledg

BUYINOS / MZI i
ioeledo 0

iDOMO]|0} 8 1SN aoUBUBIUIBW 10} SUOINISU oljioads sJainoejNUEBW B} ‘UoHIpPE U

1aImoeinuEW AQ YoauD

191} Ues|o — uey} Jle buiBuanedg

jonjuoauiod oiezZ

[Joni@oal pue Japuas) o)do Ues|D

Anaisneld

suonoun} »oeud

s3)oN

Alaentwlim|lal adren|Wim

[m]

aourUIUIEIN uonaadsuy

N0 paLLIERd aq 0} SHIOA

(uej seb anj} Ja)ly) uoneluddU0I-QY 104 juswNIIsul Jusainsesiy

( ) J1ojeWIBI) UoEOLIgN| pue 3duUeUSjUIEW 10] suononIIsuj

L9 Jo zg abed

aInpadso.id aoueusiuley




alnjeuds ‘sor(d ‘ajeq aimeub)s ‘ageid ‘ejeq
swyredsq jo peaH WNUOTBWEID JO pesH

BasseudssunrenrenREERIanRS anvevnaan ddeuensraensanss FARSAEEAAsRRAbESIY gassssseaase wErnsaan Pathrartrennan

WOYBINOS'MMM 1 BM *LOLZE962 X8 221 /£962 (81
YH Uep [eyD jeans dip ey Z) ‘Buipling junoweieg /7

P [edjuyoa | eyinog

einyeubig ‘aoe|d ‘aleq
Aueduwos Bunnoaxy

1S9)ON

:uondwnsuos sued atedg

- BUINOS / MZ4I |
Jojesadoy 0

iPeMO|0} 8q SNW souBUBIUlEW o SUCHONISUL alj1oeds s Jainjorinuew ay) ‘Uoppe U

Jainmoenuew Aq ¥osyn)

soseD 1s8) pue Buluing 1o} S[aAs; ||if o8yn

18Y[I} UBa[D — UR} IIe UIBUSABIS

|osuoo Juod ciaz

I
|
[
_

%03UD AIgISnEld

S9J0N

|
i
I
[
[
AJrh W I mlaltalren|iw|im|a
AoUBUSUIB[ uogjaadsu|

IN0 palLied aq 0} SHIOM

00l SOWN sisAjeue seo)

() Jojewain uoneslgn] pue aduBUSUIRW 10} SUOI}ONLSU|

19 Jo g5 abey

2Inpasolid aosueusjulep




aunjeufiis ‘aoe|d ‘81eQ aimeubdis ‘aoe(d ‘areq
wewedaq jo peaHd wnuoleILRLo Jo peaH

............ Y TL L L LT E I LY Y EmsseusE R TaR R PRI AR

WO BYINGS MaM T QB ‘L0 F/EO6Z XBd ZZLZE962 181
SH Uep 1By eens dis ey 21 ‘Buipiing unowesed 72

P17 [2DIULDB] BUINOS

aineubis ‘aor|d ‘ared
Auedwos Bupnoaxg

nnsns eanse aurrvestens

1$9)0N
:uondwinsuos sued asedg

uyINes / MZdI ]
Jomiedp 0

[POMO][0] 8] 1SN BOUBUSIUIELI IO} SUONONISU] dljloeds S,einjoejNUBW Y} ‘UCHIPPE U]

JalnjoejnueLd Aq yosyo

[onuog jued 087

soldo uealn

s9)0N

I

I

| .

AlAgE W M| Al WIM]Ad

aaueuU3UIRY uofjoadsu)

IN0 palIes ag O} SYIOM

juswaInseaw 3snQg

( ) Jojewssd uoneslqgn| pue dduUeBUSUIELL SO} SUOIONIISU]

19 Jo p5 ofed

21Npadoid ooueudUIe




WO BINOS"MMM | GOM ‘L0}ZE9BZ XBd Z2ZILEIET 191
MH UBM [BUO 1005 dIA BY 2} ‘Butp|ing Junowesed /7

PI7 [e2juyaa L ByINos

(Alyzuow)
1UN aouUBRUSUIELU ULS|]

(Apjsam)

JapulAs oljeunauy
youms

Nwy 1833 Aljeuonoung

SUOI02ULI0D difEwNaUy
158] SS2U3S0D

{uado)
Youms nu Ayajes
1881 Ajlleuooun

S
1s8) Ajjjeuonound

ssedAq ayeb seb anyy

oe

62

8¢

iZ] 9¢| Se| ve

£e

4

le| 02| 6L 8L} ZL| 9L SL|vhjeL| 2| LL| OL| 6] 8| 2] 9

S

‘v

£

[

Jojelado sy} Aq Ino
pallles ag 0] SYIOM

(toreredo Ag) iArep 1no paned eqisnw Ajyyuow so Apjaam se pasiew Jou SHIOM 1Y

() Jojewsal) esueusjulep }SIPo9YD

:YJJuo

19 Jo gg abey

81npasold aoueualulep




WOD'BYINOS MMM | G3M “10L/E962 Xed Z2ELE963 8L
H UBM [BYD ‘12218 dIA BY 21 ‘Buiping winowered /2

P [3uy23] ByInog

(Alyyuowr}
JUN SoUBUBIIELY UBS|D

(Ajoam)

lapujjio anewnaud
Loums il

158} Aljeuonound

SU0(108UU0D JljewNaUd
[02IU0D §58USSO|D

{uado)
yoyms juwi| Aisjes
1891 AyfjrUondUng

BT
159 Alireuonoun4

jauueys ulew
a1eb seb an|4

0e

6¢

ge

el 92| Se ve

£

[

telog| 6L 8L L] 9| SEL ¥ €L CH] HL) O} 6] 8] ] ©

g

¥

g

g

10jesado ayy Aq jno
palLeD ag 0} SHIOM

(sorerado Ag) jAlep N0 papres aq snw Ajyjuout Jo Apjaam SB paXiew Jou SYIOM IV

( ) 103eWIaLI) BdURUSJUIBIA ISIPO8YD

‘yuol

L9 jo 9 abed

2iNpanold soueuauie




WOO'BUINOS™ MMM © 08 AK "101ZE96E X84 Z81.E96Z 1B,
MH UBM 1eus 'eans diA ey z1 ‘Buiping junoweled A/

P [eaiUyID L BLYINGS

() 1orewain asueuB)UIR) ISIPHIBYD

{Alyyuouu)
jun saueusUIEW UBS]D

su0))08uU00 onewunaud
159) ss9Uaso|D

{(Apjaam) youms
yuiy Jo Ayfeuonouny jse )

SALID 188} Ajlleucnound

anjeA )sa} Ajljeuoljoung

Jaquieya buruing
urew — saA[ea Alejoy

(suonewsalo gg Aors
15E9| 1B Apjaam) ues)

SEDIE 2pIg

JauIng uonesijelauly

Jsuing Arepugoag

Jauing uepy

}sa} Ajlfeuonloung
- laulng

og

6

8¢

lé| 92| g2 | 2

£c

(44

be| 02| 6L) 8L| ZL| S| S| #L] €L L] |1 o_.mwww

S

¥

£

4

Jojelado sy} Aq jno
PaLlIEd aq 0} SHIOM

-

(toteredo Ag) iAltep 1no paused aq 1snw AjyjuoLl Jo A[yeam se payJew Jou SHIOM Y

( ) Jojewal) asueusjulepy I1SI o9y

UJUOA

Y

19 Jo 1 abed

aInpasoid 9oueuUdjUIR




‘v

ur

WO BLINOS MMM 1 Q3A *L0LLE06Z X 221 LE96Z 19L
MH UBA teUD ‘19anS dip BY 21 ‘Buiping unowered 472

P [B21UYD2] BRINOG

{(Alyuouw)
1un sauBUSIURW Lesl)

(Ap{aam) yoyums
U Jo AyjeUONoUN} 189,

SUoN23uLo2 oHewnaud
159] 559U8S0|D)

AP 138} Allleuonound

SABA 159} Ajl[eUOfIOUN]

Buijooa ysy
— SaAjEA AlRJOY

(Aitquow)
U agueusueul uea|)

(Ajaam) youms
1wy Jo Ayjeuonouny 1se

suonoauLca oewnaud
159] $88UaS0[)

BaAlp 158} Ajljeuonound

BAlBA 159] Alljeuoiioung

uonesyjelaulpy
- saAjeA ALejoy

0t

63

8¢

lg| 9| SEi Ve

£2

[44

e

0¢

61

81

ZLl oL G| ¥L|eL| et bL| OL] B B8] L] 9] §

14

3

[4

Jojelado sy} AgQ Ino
palLlied a( 0} SHIOAA

(1o1e10d0 AQ) (Al1ED 1IN0 PalueD ag 1SN AIYJUOt 10 APYaam SE PIX3IBLL 10U SHIOM (Y

:YJUOIN

19 Jo gg abed

91NpPd30.1d adUueuajuieN




WOX'BLINOS MMM © QOM *LOLLESEZ XBd 2218962 191
MH UBM 1BYD '1aang diA By 2| ‘Bupiing junowered 477

P17 eauyoa} euinog

Ja\llj a10}8q deyf N DUI00))

ie 3pig

1B wonog

LID]BAS
Bujueajo winnoea Jooq

Jedo]

b1 Jie uonoejolg
Uolsnquioo Arepuosag

49| Jre uoposiold
uolisnquiod Alepuooseg

¢ 2uoz
uofisnquios Atepuooag

| auoz
uoiisnquios Alepuooag

159}
Aireuonouny ~ sojenyoe
Uitm aajea Ajpepng

0€

62

B8e

le| 92| SE) v2

g€e

[+

L2{ 02| 6L| 8L| ZL{ oL| st| vL| eL| aL| 1t OL| 6] 8| 4| 9] g| +

£

c

!

Jojelado ayy Aq 1ho
paliied aq 0} SYJOp

(Joresadp Ag) iArep 1no um_tmo, aq 1snw Ajyjuotu 10 Aeam se pasirew jou syopA (1Y

() Jojewsaid soueusjulep ISIPOBYY

‘Yuopy

1)

19 Jo gg abey

9INpadoid soueuajulepy

o
T




r
s

1r

IO BUINOS MMM : QM *LOLLEDEE xR Z221.LEIGCT IPL
WH UEAM 1BUD 19ans diA B) gt ‘Buiping nowesed d/.

P11 [ED1UY23 | BUINOS

1311} 8lojaq de)} se [T

I 3piS

e wonog

MEES
Buiues|o wnnoeA 100

e do.

Bt e uonoaicld
uonsnqLuos Alepucoag

19| 41e uoposioud
uoisSNqos AlBpucaag

2 ouoz
uolsnquios Alepucsag

1 auoz
UOjISNQLIO? AIBpU02DS

{Aeam) youms
jun) jo Ajeuonouny
1598} — lojeijnoe

yim seAreA Ajpanng

0%

6¢

8¢

2| 9e| sg| e

134

[

1z| og| 6t| 8| LL| OL| SL| wE]EL{ L] L] OL] 6] 8] 2] 9

S

14

£

4

Jo}elado ayj Aq Ino
paLLeD 9 0} SYJOAA

(1o1esed( Ag) (A11ep o paireo aq isnw Ajyuouw Jo Appjaam Se pa)iew Jou SYIOM ||V

() Jojewaln adoueUdUIBH ISIMI9YD

:UJUOIN

19 30 09 abed

alnpasoid aoueuajurey




WOI'BLINOS MMM  QOM 'L O} LED6T XEL 221 4£962 |91
MH UBp 184D feong diA ey ZI 'Buipiing noweiey 47

PI7 [EOIULOA L BUINOS

(suonewslo pGg
A1aad) sease Bupesy uean

(suonews1o
052 Aaaa) seaue
Buneay jo Bulos 1oy yoeyn

(Alyjuow) Jaj003
seb anj} ~ sobueyoxa jeaH

g

62

8¢

Lei 92| s2) ve

£c

[

lg| 02 6L 8L] ZL| oL| SL| vifeL]| gLl Lt OL| 6] 8| L 9

S

.V

g

4

I

lojesado sy Aq 1no
palJed aq 03 SHIOMA

(1oyetadp Ag) jApep jno Palled aq isnw Alyuow 1o Apjeam se PRYIBULIOU SYIOM NIV

() 103ewaly asueusjurep 1SIPo8y)

‘YJUOIN

L1l

19 J0 g abey

3INpadold soueusjuiepy

o)
ALY




LIOO'BLINOS MMM | GOM ' LOLZE96Z B ZZ1LESET 3L
Sit4 UBA 1D 1eenS diA B3 g1 ‘Buipiing junowesed /.

P [EJILLS | BUINOS

158] Ajjjeuoljound

auIoeW UoIasuUl oD

{sasiou Buluun! pnot)
10118 8oueleq 10} 39840

uey sie buiood

{sasiou @c_.c:E.v:o:
10413 eaue|eg 10} Y9940

Uiej Jje uonsnquiod

(Apjaom) 158} $SaUBS0|D

159} All[euooun-

jUauneal ] Uewald

0g

62

8¢

12| 92¢] S¢| ¥2

£a

[

L

omm_.w_(\._.o_.m_.i.m_.mw: oL| 6| 8] 21 9] §| ¥

g

[4

10jesado au} Aq Ino
pouLIed aq 0} SHIOM

(1oresadQ Ag) .ﬂh__mu JNo pailes ag isnuwt Ajyjucuu 1o Appjoam se payewl Jou SHIOM IV

() Jojewal) adoueudjule 3siHI8yY

:YJUOIN

19 jo 79 abed

2InpPad0.1d dourUdUIBN




WD BUINOS MMM : QAM ‘L0 ZEIBT ¥R 22120962 [BL
MH e [BUD Yeans dip By z1 ‘Bulping unowerey 477

P jeayos] eyinog

JOABALOD LWIOM
153} Ajljeuoyjoun

BAPPE 10} PUEIS
laurejuoo Buisop Jo jonuon

{Ayeam) waishs Buisoq
1s8} Ajjeuoiiouny

{ADj9am} Jojoeal 10101 [eg
1s9) Ajlreuonoun

(Apjaam)
slaurejuoo 1snp jo Buikidwg

(Aioam
Bujuea) 1597 SS8Uas0l)

. {Aiyoam
Bujues|o 1sa) Aetionoun

bujues|s seb anjq

0g

6¢

82

L8| 92 62| ve

£¢c

[44

L2

02

6l

Bl

LL| 9L SLipLyel{gt| kL] oLl 6] 8 2| o

g

¥

£

4

L

1ojerado ayy Aq jno
palited aq o1 syIopp

(io1es9dQ Ag) jAnep 1no PaRIeD 8q 1snw Ajtpuow Jo Apjaam se payiew jou SYIOM IV

( )i10jewaln ddoueUdUIRIA JSIPOOY D

‘JJUON

Ll

L9 Jo £9 abeyg

2INPa20.d aourUUIB

&
~




"

L0 BLINOS MMM ¢ 03M 1101 L6962 XBd 22 1/£962 1B.L
WH uep reud eang dis ey gl *‘Buiping wnoweied 4/2

P [E91UY98 ] BUINOS

(Alpuow)
fressaoau | way) aoejdal
‘sasoy Jo AINGIXaj} 484D

{(Keam) sseuybl 1o}
sdijo pueg asoy j[& %93Ud

[A1%oam) 158} sseupybl |

sadid ojewinaud

sbuileaq
10 UohedHqN| ¥9343J

10119 20UBleq 10} %284D

ue} seb an|d

1010 10}
smalos Buuslse; uaybl L

SUONPBUUO0D
159] 8S8U9SO|D

Alessaosu ) ih-al
‘faAs] 1o jo Bupjsyd

(fiyyuow)
wayshs Jossaidiio)

0e

6¢

ge

el 9g| S¢| t¢

1574

44

12i ozl 6L L] 21| OL| GH| wL{ €L El] LE 01| 6] 8| 4] 9| §

14

£

[

10jelado al} Aq Ino
polLIed ag 0} SHIOM

(1oresadQ Ag) iAjiep 1no paliied g isniul Ajqauow 10 Apjaam se paxsewl jou SYIOM IV

() 1o0jewal) aoueusjuley ISiNO3YD

:YJUO

19 jo 9 abed

aInpasold aoueusjule




WOX'BINOS'™ MMM & GOM, 'L L LEQ6E IXBL ZZ1/ED62 [S1
MH UBAL [UD 13305 dig BY 21 ‘Butping wnowered 4y

P [20lUY03 ] Byinog

Lem Jie UoNSNGLUOD

adid seb uea|o

18yj 21084

2 losiouoss a)je

2 188|LUoU023 810)8q

Jayeay-a.d Je aloleq

| J9SIWOU0DE a10J8q

[auueya ssedig

uonestelauy

Jaquieyo Alepuodeg

Jaquieyo Buluing viepy

3s9) Ajljeuocijoung
- sajdnosounay

(fieam) 13} sseuypby] |

siauing
al]) o} Buipes) sadid seq

0g

6¢

8¢

LC| 92| 52 2

£e

[

L2 02| 6L 8L ZL] 9L L] #L] €1l 2| 11 0L, 6] 8] 2| 9] ¢| +

5

Z

L

Jojesado ayy Aq jno
P8LLIBD 9q 0] SYIOAA

{toresadp Ag) [Arep 1no Pauled aq isnw Alyjuow so Ajeam se paylew jou SHIOM IIY

() 1ojewaig aoueusjurepy ISIoay9

JYIuOI

L]

19 Jo g abey

9Inpaso.td aoueuajuiepy

xS




WOSBUINOS MMM T 08N "LOLLEQBZ X 221LE962 131
WH UBAL 1eUD “19ais diA ey gL ‘Buiping unoweled H/2
P17 [BONYDE ] BUYINOS

TUnIp BUIPULD

JO LO[BIO! O UOIoaIP %0840

1581 AJl[EUOIIOUN}

I ELHER)

WIIEM JIE UORSNGUIOD

adid seb ueajd

Jof 9108q

2 J9s|lwou0os 18y

2 Jasiwouonds a10jaq

1ojesyald-le a10keq

| 12s1WouU09a 810}aq

[euueyd ssedAq

tionesielaull

lagureyo Alepuodas

JTaqUeyd urew

(Alyuow)
adid uonoelold Y3y
- sajdnosowiayl

mno
szl ozl sg| val ezl ge| 2| 0! 6L 81| 2L OL| GH| PI] EF zil 1!l o] 6| 8| 2| 9| 8] ¥| El.2} } pallied aq 0} SHIOAA

(1oresado Ag) iAjtep 1no pallied aq ishw Ajujuowu 10 Apjaam se paysew 10U SHIOM IV
:UJuoN
( ) Joyewal) aoueuajulel ISIMI8YD

19 4o 99 8bed 2Jnpad0.id 9dueuajulie|y




WIB'BLINOS MMM * QOM ‘101 LED6Z XBd 22128963 (01,
AH UBM [BUD 198118 d)A B 2| ‘Bulpiing junowere 477

PY] [e21U428 | Bftnos

{Alyiuow
Sop0ssavoe Bujues|n

{(Alyauowr
801ABD MOY} / |3A8] Yoayn)

Lojelado sAjeA [an) yoays

abeyeg)
adid |en) [esalp %osy)

walsAg jang |asaig

(Alpuowu
{eam Jo} sbuneaq yaayn

(Aiyyuows
sBupieaq Jo uoneolqgn

10118 UBleq I0] SUBj yoayun

lojeipel ajollay

158} Ajl[euonoun;

lojluoul aInssaig

oL

62

8¢

lc| 92| S¢| ve

£e

[

4

Oc| 6Li 8Ll ZL|oL] si|vt]er] gLl 11 OL| 6] 8] 2| 9] g

3no
PaLLIeD aq 0] SHIOAL

(1oresadQ Ag) Anep 1no pautes aq isnw Ajyjuow 1o Apjoam se psylel jou S0 IV

( )Jojewsasn doueUSUIR ISIYOOYH

ipuop

19 jo Jg abey

9INPad0id souruajUlep







#

" APPENDIXG @ . : .-
Operation and Maintenance Procedures for Air

" Pollution Control sttem







BET-ANLIBA-ALLGASICHER 1GRA P63

Rsf.: Ganeral Page: 1 of 4

Date : 09.09.2002 Name ;: Doku / Krel

Service instructions

Safety instructions
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2.3  Industrial safety precautions 3
24  Control, malntenance and repair openings 4

1 introduction

LUHR FILTER dedusting plants mostly consist of several single component parts, such as
fiters, heat exchangers, fan, screw conveyors, dust discharge devices, silos, platforms,
ladders, electrical swilch devicas, etc.

LUHR FILTER certifies the conformity of flat-bag filter and heat exchanger, according to the
standard of the EC- regulations for machines 98 / 37 / EC. ’

Planning and construction of the complete plant is effected in accordance with the generally
accepted rules of technology and the regulations concerning the protection of labour and
prevention of accidents, including the VDE-regulations. This has been confirmed by the
quarry trade associalion with the label for proved security,

The control office of the professional committes "Steine und Erden” has awarded the
GS-label to the foillowing flal-bag filters and heat exchangers:

Flat-bag filter typs Certificate no.:
MW 29030
DWF 93031
DF 98032
DFK 98033
DF/DFV 99034
SMWF 89035
SDWF 89036
SDF 98037
SDFK 89038

Flat- tube heat exchanger

type: Certificate no.:
F 29039
FU 99040
FR 99041

Subject to changes
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2 Safety instructions
2.1 General instructions

We would like to point out that the plant operator is obliged to inform the responsible staff
about the mode of operation and about the corresponding safety instructions of the plant.
The training has to be repeated periodically {at least once a year) and has to be proved.

This training is based on this service instruction as well as the following instructions for the
prevention of accidents, as far as they are effective for the supplied plant:

eg. VBG1 General instruction
VBG4 Instructions for the pravention of accidents - Electrical plants and working
equipment

VBGS Power operated working equipment

VBG 10  Ascending conveyors

VBG 15 Woelding, cutting and related operating processes
VBG 112 Silos

VBG 125 Safety marking of working places

as well as applied and harmonised norms, referring to the individual parts :
- DINEN 202 Security of machines  (Basic ideas, general guiding principles)
Pari 1 ; Basic terminology, methadology

Part 2 : Technical principles and specifications

- DIN EN 284 Security of machines  (Salety distances in order to avoid the reaching
of danger areas with the upper extremiiies)

- DINEN 3489 Security of machines  (Min, distances in order to avoid squeezing of
parts of the body)

DIN EN 286 Simple unfired compressed air reservoirs for air or nitrogen

- DIN EN 60204 Electric equipment of industrial machines
2.2 Interpretation of symbols and instructions
2.21 Safetysymbol

The safety symbol in this service instruction is related to the instructions,
helping to avoid danger for health and fife of persons.

2.2.2 Attentionsymbol

Attention| This symbol helps to observe the general instructions, regulations, remarks and the
correct function of operation, as well asta avoid damage and destruction of machines

and/or other plant parts.

L

Subject o changes
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2.3 Industrial safety precautions

Utilisation according to designation:

The delivered plant may only be used for the application described in the order
confirmation.
Other applications are ot allowed!

Staff:

Operation, maintenance and inspections of the ptant may only be carried out by qualified
staff. The management has {0 take care that unqualified persons are not admitted to the
plant area.

Fire risk:

Welding and burning at the filter housing and within the whole plant area are prohibited!
Filter fabrics are combustible or, according to the fibre type, fusible in case of higher
temperatures.

The particles to be separated can also be combustible or self-inlammable.

Fires and the resulting direct and indirect damagses do not come under our warranties.

Banger areas:

Depending on the size, the plant is provided with several or few automatically starting
drives, Controls and repair may only be carried out during standstill of the plant.

Modifications:

Due to safety reasons, unauthorised reconslructionas and modifications of the plant by
customer without agreement of Lihr are prohibited; . g. replacement of installed
lemperature sensors by other products.

Commissioning:

Prior to commissioning the plant operator has to take care thal unqualified persons ars not
admitted to the danger areas,

Accessories:

The enclosed operaling instructions / safety instructions of accessories have (o be
observed, e. g. slectric drives, etc !

Subject to changes
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2.4 Control, maintenance and repair openings

Due 1o the regulations for the prevention of accidents the openings installed in the plant are
furnished with bolts or have to be secured with padlock by customer.

Maintenance and repair have to be carried out according to the
"UVV prescriptions for silos VBG 112"

Examples:
Door size 1 and 3 Hand-hole cover
{securing with padlock) {securing with bolt)

et —
- .,
any

- AN
id T T ‘u

b

AY
. / 4 A \ =4
Section A-B % _m,ﬂz,,fz }_ej

\ / Section A - B

Mounting hole
{securing with bolt)

AT Rt et et e —"'—°"‘1| Section A-B
i

i /v.-: B e ]

L g '5-—"’—'—f—¢“+

' B .

—t——

Pay attention to the following points:

- Opening of control, cleaning and assembly openings only if the plant is
switched off (in most of the cases the plant is driven in negative prassure
operation!)

- Dust outlet |s possible during opening. Wear protection goggles and fine
dust mask!

- Access only if:
- the plant is switched off and secured against re-starl
- thereis sufficient aeralion
- thereis a supervisor outside the access door

- the doors are secured against slamming

Subjmct to changes
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" " DF - Filter Assembly - Fliter piant

AN

General infarmations

- dust hood and filter casing with installations and cleaning device
dust hopper
- discharge device

Flange sealing:

apply special glue onto flange surfaces
- push on glass fibre cord and putty cord tightly
- screw up flange tightly

Screwing material:

hexagon balts M10 x 30ig with hexagon nuts, DIN 601
square washers, M 10, ¢=11, DIN 434

MA-DPREOF-02¢ PMS - 1. 94Mre
e

Putly cord

Normally DF-filter plants are delivered in compact pre-assembled unils:

The unils have to be assembled in accordance with the following examble:

Dust hood and {ilter casing with
instatlations and cleaning device

Dust hepper

Flange surfaces

Glass fibre cord

Subfocty (o change
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Operation Instructions
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l

Filter irrgeneral

Filter in general

The filter housing is a bolded and

using the large access doars provided.

Schematic layout

Flat-bag filter with horizontally
mounted filter elements

Crude gas |
_> 1\‘«‘-3 ﬂ-:—ﬁ P Perforated plate
: : ; - Ciean gas chamber
e N |

Flat-bags
\r h Y 1 LY

1Y !\ 1‘
x Y Y] \
EEZHE '
$7 v
Clean gas

Dus! hopper
customer)

Particle discharge

Perforated plate

Mouth plece

¥
2ack wall

welded structure, which is di
compartments by a perforated plate. Access to the clean gas si

Elow distribution hood

Flat-bag filter with vertically

vided Into dirty and clean gas
de of the perforated plate is achieved

The flat-bags are installed horizantally or vertically into the filter, from the clean gas side. The fiat-bags
are located exactly on the back wall, and sealed "dust-tight” to the perforated plate, without fasteners.
t The flow can be from belaw or above or evenly distributed in beln directions.

mounted filler elemants

Cruds gas

TS

Clean gas Q/

Malntenance platform
(delivered by Lihr or

_________ Cloan gas
f ‘.' K 1: / chamber
AR R A
H ! - ! /F’erforaled
L late
[ R P
Flat-bags
41—
IR |
N
IR )
+

Particle discharge

installation survey of the filter elemants
Filtering is accomplished on the external surfaces

Clean gas

iz
%

of the fabric flat-cags

Mouth pieca
7

Perforated plate

Support cage

3 E

g @

g Clean gas N

E'I Flat bag v by _ Fixatlon
g

EI e u-/

| y

il
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Filter in general

Automatic cleaning of the filter fiat-bags

The automatic cleaning of the filter flat-bags is achieved by injecting scavenging air in the reverse flow
to the dust loaden gas stream, through a group of flat-bags. The cleaning process can be increased to
different particle properties by acceleration ar deceleration of the filter fabric,

Different cleaning methods are available subject to the application.

Delormation of filter elaments during cisaning process

Filter element admitted with dust Fliter aiement during
durlng normal filtering procesas . cleaning procass

Filtration of dusts with explosion-risk

Gonerally there s no electrical transfer connection betwoen support frame and filter
casing nor betweon mouth-plece and filter casing {gseparation through tha filter bag
materlal).

Under certaln conditions electrostatic charges of the filter slements may occur, If
nacessary an selectric connection can be mzde by means of an a_a_rthjng cord

A betwsan filtar elesments and fiter casing.
Iin case of dusts with explosion-risk earthened support frames are to be installed.
o For flat bag control and flat bag exchange plscsso see T1 141/ ..,

Mouth piecea

s
Eanhing  Perforated plate
cord

DA-ARg\iLe-1D pmidN02rd7Be

Subject to changs




\ . ) . Setles : DF(V}-Filter H Page: 1 of & ]
Operatmg Instructions : 15.06.2001 lName: Doku/Bt |
\ DF{V) - Filter Cleaning process !
U
1
Content Page
1 1 Security advices o 2
i 2  Surveys
; 2.4 Survey DF(V)- Filter 3
i 2.2 Survey cleaning 3
| ‘
l 3  Description of components In general 45 ‘l
'| 4  Description of functioning ‘6 \

Remark: Please take lechnical data from the data sheets, motor data sheets, spare part lists
as well as the cireuit diagram which is made out by our electre-bureau.

e e

YK

BA-DF\DF-UJJ&LPSEIO_I

Subject to change
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Serles : DF(V}-Fllter Page: 72 of €

|

Operatmg lnStruCtions Date : 15.06.2001 Name : Doku !Bt

'DF(V) - Fliter 1 Security advices

1 Security advices
Opening of deors resp. of assemb| enings only when plant is stopped
(in most cases plant is operated
Secure doors against slammlngt

Control and repair works aftar an ip
brezthing protection and/or suffich

A control of the Indivldual componant parts Is allowed only when plant ls on standstlil]

In case Inspec’dons or works outsida t.he access platform ar& to be carried out,
the nacesnry measures agalnst personnel falllng down havo to be carried out.

Prior to wnr.ks- atlcompmssa
withotit préssure; resp.l - =~
- compressed alr reservoir
- comprassed alr ductings
- solencld valves etc.

:_gp;'ppr}ant; ;ﬁhgs? 'avs‘-to raiia\fed!havo to be

N
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operatlng ‘nStrUCtlons Dale + 15.08.2001 Name : Doku /Bl

DF{V) - Fliter Surveys

( )
l 2 Surveys

2.4 Survey DF - Filter

l Cleganing device
- I3

2.2 Survey DFV - Fllter

Cleaning device

Casing/

Air reservoir

2.2 Survey cleaning

Solenoid valve ! . -~
. ! |« . / ..
Bifurcated pips 1~ .
— — - "
~—— N } Compressed air Suppty Prassure relief vaive

—
IS
.

Receplion -~

T~ Distribution tube

Lock wilh plug
- in key

QADROFO0JLPESINOVAIS e T

e S——

Subject to change
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3 Generzl description of components

(Pos.1) Compressed airressrvoir
The dimensioning is effected in accordance with the regulations for pressure reserveirs VGB 17.

According to the national reglonal prescriptions, pressure reservolrs have
A tc ba llcensed at the [ocal authorities!
The prescribed regular inspections have to be observed!

(Pos.2) Compressad air supply

a) from existant ring ducling

b) direclly from compressor

The compressad air reaches the compressed air resarvoir
by a sufficiently dimensioned ducting via an inlermediate
maintenance unit (Pos. 3), consisting of filter pressure
regulating valve and automatic condensate relief
{adjustment of operatlion pressure al filter pressure L
regulation valve 6 bars). According to the regulations for
compressed air reservoirs a security valve (Pos, 2.1)
{pressure adjustment 8 bars) is installed in the connection
ducting from the maintenance unit to the compressed air
reservoir. Addilionally a PEconverter (Pos. 2.2) may be present (adjustment 4,5 bars), which causes a
fault notiication in case the minimum operation pressure falls shorl. Further automatic safety circuits,
e.g. "Plant off”, can ba used depending on a lime-varying pressure measurement.

- Presupposition for a correct functioning of the cleaning Is dry, clean and
| ]
Aftention! oilfree comprassad alir,

Aftention] All ducting, flaxlble tubes and screw connactions are to be checked regularly

i untlghtn
(Pos.3) Maintena?acr:ostfraﬂ aftar- d%mpﬁgggtf aﬁ?rrgaamlon valve with autornatic condensate reliof
is applied to; '
- regulate the fluctualing duct pressures (max. 10 bars from compressor) to the required opégrating
pressure (6 bars).
- clean compressed akr from solid and fluid parts to secure a relatively dry and clean compressed air for
the cleaning of the fiat-bags.

Attentiont The required operating prassure has to bs checked regulariy |
Theoperation instruction filler-pressure ragulating valve with automatic condensate .

Attention rallef consists of further Informations ahout the valve sizes, Installation and
- malntanarce.

{Pos.4) 2/2 way valve, slsctromagnetically and Indirectly operated

Opening function:

If the valve (Pos. 4.1) is energized, the relay valve {Pos, 4.2} is 4.1 e ;
opened. The medium pressure above the sealing element membrane 4.2 . e o
{Pos.4.3) Is reduced via the opened relay positionin direclion lo the N
valve exit, The pressure difference resulting hereof [its up the Control air — .
sealing element and opens the main valve {Pos. 4,4). Due to the fact , ! . 45
that the boring is smaller than the relay position, the sealing element
remains relieved and opened by means of the medium pressure. x
Closing functlon: 4.4
When the exciting voltage is switched off the relay valve is closed T ¥
whereby the operating pressure at the pressura connection charges i

the sealing element via the boring and closes the main valve, '

The sealing element is additionally charged by a closing spring {Pes. 4.5). The flow direction of the medium
is fixed and indicated at the valve casing.In case of repalir resp, maintenance works at the pressure reservoir
resp. at the compressed air ducting, they have to be released/have to be without pressure - see operating
instruction "Relief of compressed air reservoirs™.

4.3

— %
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DF(V) - Filter

Descﬁp’d;n- of components

v

DA-DDF-0031 PESI0L.0N-Kred

(Pos. 5) Blfurcated plpe (5.1) and distribution tube
(5.2) serve the conveyance of compressed air to the
individual fiat-bag rows.

The connection bifurcated plpe - perforated blast pipe
builds a take-in bushing {with internal silicon sealing
ring). in the lower area the perforaled blast pipe is
taken in from a firmly integrated fixing device which
is secured against torsion. Additionally it is secured
by a plug-in key {5.4).

For replacing the flat-Dags the perforated blast pipes
tave to be removed - s8¢ assembly instruction
JInstallation and removal of perforated blast pipes’.

Subfect to change
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DF(V) - Fliter Description of funktioning

BAUNDE 00361.F65/91 01K

R &

4 Description of general function

Crude gas chamber td" Mouth piece
A compressed air on-line cleaning Is applied for qi/ X ,
the automatic regeneration of lhe flat-bags. 0T Perfgraled wall

in front of gach flat-bag row compressed air Qﬁtﬁﬁﬁ |

distribution tubes are arrangad within the clean
gas channel.

Two flat-bag rows are cleaned al the same time,
A pause between two cleaning processes has a
duration in dependence of the specific application.
The minimal duration is 10 seconds because this
time is necessary for filling the compressed air BTk ;
reservoir. In casa a A p-contral is applied, this N | | B~%] "

time may be reduced by achieving an adjusted LR | Ty ) et Clean gas chamber
fmax. pressure.

Flat-bag ~
Compressed air
distribution tubes
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Series: DF(V) - Filter Page: 2 of 9
Operaﬁ ng InstruCtions Dala : 19.02.2003 ! . Name : Doku/ Krel
DF(V) - Filter Maintenance and upkeep

i

1 Safety provisions for workers

The safety provisions for workers concerning the whole plant must be observed.

Staff

Maintenance and control works of the plant must be executed by qualifled staff only, The
management has to take care that unqualified persons are not admitted to the plant area.

The plant should be controlled regularly within a constant time period,
Deficiencies, damages and functional disorders mustbaimmediately eliminated.

Itis recommanded to write down all occurrences like interruptions and maintenance work in
a shift-boak.

Risk of injury

For access to the plant, the warning plates and safety signs must be ohserved|

in case of work above stature, ascent accessories and working platforms provided or other
safety-proof devices must be usad. Machine parts must not be used as ascent device!
For maintenance work In great heights, wear safety belts protecting from falll

Control and repair works after an overheating / fire In the plant are allowed only with breathing
protection and / or sufficlent aeration.

Before maintenance / repair work:
- Incase of work at electric parts and other parts hot alive according o service conditions,
the following Instructions must be observed: In case of nen-observance danger to life!
- switch off plant by means of main switch and protect against restart!
Fix warning board ! Inform works manager!
- control whether plant is without sfrain
.~ Prescriptions of the VDE as weli as of VBG 4 (UVV 7.0) of BG must be strictly ohserved,

- During work on the compressed air components these have {o be released in respect of
tension and pressure e.g.:
- compressed air reservoir
- compressed air ducting
- solencid valves ste.

- Atworks in the filterhousing secure doors against slamming !

- Switch-off heating circuits of the component parts to be repalred and wait untif the partis
cooled down. :

After termination of maintenance / repair work :
- All protective devices and in case duct connections must be orderly mounted and tighily
screwed.

—t

Subjects to change



\ Series: DF{Y)-Filter page: 3 of 8
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DF(V) - Filter Maintenance and upkeep
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—

2 Maintenance list

Tha DF(V) - filter must be regulary serviced. Insufficient and incorrect

malntance will result in operating failures.

As wear and deposits are depending on various factors, the control intervals
should be adapted to the local conditions!

The following component parts must be controlied or maintained:

l Eomponent Maintenance intarval / Control \

- compressed air ducting, check the tightness
tubes and screwing ’
l - maintenanceunit the operating instruciion fitter pressure reguiator containg information
l ! about the check to be made
\' - operationpressure Jevery day, fixed operating pressure 6 bar

__..—-____..._....____.—..__-— _.._—_-_—._.__._._.-_._.__—_.—_—.—-.._.._.__._..__—_—.._-__._

1 1- solenoigvalve every three months

I the components have to be checked concerning

: wear, spare part axchange - see Chapter 2.2

e T T

e e i e it
l ! . Nat-bags every three months
] | see Chapter 2.3 - “Tracing of defective flat-bags”.
l 1. door sealing every threemonths
The components have to be checked wear, concerning, eventual
exchangs for dismounting and mounting see details Chapter2.5
- ifexisting: During initial operation check of deposits and cleaning every four
chain curtain in wegks. ] ]

l | preliminary filter, in setting !ncrea.s_e or reduce control intervals according o the axtend of

] chamber or filter hood impurities.
l 21 ‘"Release of pressure” resp. release of tension of DF(V) - compressed air reservoirs
] Prior to any kind of work on the compressed air resarvoirs resp. compressed air
' ductings they have to be released in respect of tension and pressure.
|_ 2i2 solenoid valve
‘i The following measurements are to be taken Screw driver
! for the manual ,or release of tension” of
I DF{V) - compressed air TeSErvoirs:

1 - Interruption of the compressed air feeding
l {e.g. The ball cock in front of the compressed air
reservoir has to be shut off.)

. Liftup slightly valve pin of solenoid part by
a screw driver (se@ picture) and means of thus
releasing a cleaning impulse. By repealing this
procedure several times, the compressed air
raservoir is emplied.

BA-LF YWAR UN-E.F95

Subjscts to changse




Serles: DF{V)- Filter Page: 4 of §

Operating lnstructions Data : 19.02,2003 f Name : Doku [ Krei

DF(V) - Filter Maintenance and upkeep

2.2 Repair of defective solenoid vaives

i

I Before maintenance and upkeep work on defective solencid valves, the compressed
! A air reserviors have to be raleased in respect of tension and pressure!

In case of defective solengid valves, worn out parts can be replaced.
For dismounting and mounting of the wear parts see drawing.

Altention| The diaphragm is adjusted by a spigot on the lower part of the valve!

212 solenoid valve, R1"

comprassion spring —

pn

compression spring

diaphragm-
spigot

2/2 solenoid valve, R 1"

compression spring

compression spring

.. diaphragm

. .
- Su— diaphragm-
spigct

BAOF VWARTUN-E.HES

— ————— —— ——
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23 Tracing of defective flat-bags
Defective flat-bags can be found out dus to increased residual dust contents in the ¢lean gas by :
a} Optical contro] of the clean gas outlet. opening
by Measurermnent by means ofa measuring device for residual dust contents {e.g. Sick, DURAG)

c) Test with greased bar:A bar-like object, e.g. a clean welding wirg, is greased and introduced into the

clean gas ducting through a measuring hole for one cleaning cycle. Then the
object is drawn back carefully and controlled in respect of attached particles.

The following methods can be applied to trace the defactive filter bags:

1 Gonptrgtofthe clean gas channel
For switching on or off the filter plant or opening of the doors, the safety precautions
A of the Operating Iinstructions must he observed.

Switch off the dedusting plant and open the clean gas doors. Remarkable, locally limited dust deposits
resp. abrasions :

a) onthe interior surfaces of the clean gas doors

b) at the mouth-pieces
g) atthe perforated blast plpe {only DF -/ DFK- Filter )

indicate defective flat-bags

Clean gas chamber Door frame

Clean gas door

!

[
I
i

Crudegas
charber

Defective flal-b2g
™ pPerforated wall

———— —————

™
Increased dust

o deposits Perforated
E ! l ! q
L;! Defective fial-bag parforaledwall ' s blastpipe
gl Mouth-plece  yonosits
2|
i
sl

[
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Serias: DF(V) - Filter Page: & of §

oPerating Instructions Data : 19.02,2003 Nama : Doku f Krei

DF(V) - Filter Maintenance and upkeep

2 Injection of flucrescent powder

! The powder is injected on the crude gas side of the dedusting plant, if possible near the filter crude
i gas inlet connection piece, as follows:

a) Open the assembly opening in the crude gas ducting and secure it against slamming
b) Operation of the dedusting plant without cleaning device

c) inject approx. 200 g of pawder per 100m? filter area

d}  Switch off the pla nt after approx. 5 minutes

&) Open the clean gas door

f) Switch-on the portable ultraviolet hand lamp and test the perforated wall by lighting.
The testing powder consists of fluorescent materials becoming visible due o ultraviolet fight.

On the clean gas side of the dedusting plant, in the area of rows of damaged flat-bags, deposits of
the powder are visible on the support frames, the mouth-pieces resp. the perforated blast pipes as
well as on the interior surfaces of the clean gas doors,

Measures :

- Determine deposits of residual powder to the respective flat-bags and mark them

- If no damaged bags are found, shut the clsan gas doors

- Switch on the dedusting plant including cleaning device

- After two cleaning cycles, control the clean gas chamber again in the above described manner
-and mark possible new powder penetrations. Use a test powder of another colour,

3 Instru r suppl olet of the fluorescs der:

I Utraviolet hand lamp, focussing { 6§ Watt ! 2x 6 Volt } :
Supplier : Fa. Wolfgang Kupke
Filtermedien GmbH & Co.KG/
| . Beckum - Neubeckum -

. Fluorescent powder:
Make : "FIESTA-FLUORTRACER'™
’ Air filter control system
I Supplier : Fa. Langar & Co/ Rittershude

Remark: The above mentioned material can be supplied also by Messrs. LUHR.

2.4 Flat-bag exchange

Procadurs :

- dismantle perforated blast pipes

- hang in inspection platform in case of filters of 3,0 m height

- for flat - bag exchange see accessories

- install perforated biast pipes

- commissioning of filler

Subjscts o changs
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Operating Instructions Data : 19.02.2003 | Name : Doku / Krei

. DF(V) - Fiiter Maintenance and upkeep

2.4.4 Assembly and dismantling of perforated biast pipes

For replacement of defective filter-bags, the corresponding perforated blast pipes mustbe
dismantled as follows:

Survey 1 Loosen and remove plug-in taper by special
tool or hammer,

Perforated
# blastpipe

Plug-in laper

2 Pull out perforated blast pipe from stop (safety 3 pull out perforated blast pipe by stight wm of
davice against torsion). retain bushing.

Retain
bushing

LY
%, _Sealin rin

§] Priorto assembly of the perforated blast pipes, the right position ofthe sealing ring within the retain bushing
bt has to be checked. For assembly the proceeding has fo be executed inversely (Point 1-3)

ot

%I, . introduce the plug-in taper from fop to bottom into the stop !

5|

-4

Subjacts to changs




Series: DF{V} - Filtar - |Page: B of 9

Operating lnstructions Data ¢ 19.02.2003 :l Name : Doku / Krel

DF(V) - Filter Malnfénance and upkeep

ot 1 s . A A et it e § =y

BADFAWARTUN.EFEY

in case of assessing defective filter bags these bags have to be exchange

Attention| according to leaflet "Flat-bag inspection/flat-bag sxchange”. An inspectlion
platform as assembly aid can only be installed in 3,0 high filters.

2.4.2 Installation survey for inspection platform at 3,0 high filters

Perforated wall

Coversheet
\
%
\\ Door frame

|

Holding strap
when door is
closed N,

I i \
|
T @ % Inspectionplatiorm
i\ / andholding strap
- hung in o
) //
i Y |

Fix step with wire for
transport

Inspection platform
when door Is closed

Subjects to change
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]
2.5 Dismounting and mounting of door seal
Dismounting
- remove holdingangle
. remove door sealing
Nounting
. ptace door seal circulating door frame, the cut surface in center of the holding angle
. screw up holding angle with door frame
Door frame
/.__Door seal View around the holding angle
,/ Door frame
; A
Door seal Holding angle
! wilhremove
screwing
Cut surface
Door frame with doar seal
Holding angie
3 interruplions
[fFailure Possible cause Measure
H - insuffisieniclearing - sepvice pressure too low . check the pressure atthe fitar
- toohigh&ap pressure regulator - 6 bar
theck the tightnes and the wear of
tha dugting, the bes andthe
scrawing, faulls must be eliminated
. solencid vaive doas notwork - check wesr parts dismounting
- diaphragmdefect
- nostseringvollage
i - dintparticles close build-up bore
]_ i - ifexisting: pneum. defeclive cleaning . check, repair fault, cleanthe chaln l
[ ‘ device of chain curtain curtain
él l . electrical fallures - {aulttracking inthe control
o A Wl Pt |
Zl l - toa much dustin the - fat - bag defect . check, aventua fial - bag exchange |
& clean gas :

Subjects to change
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Lihr Flat-Bag Filter

Flat-Bag inspection, Flat-Bag exchange

General Instruction :

Inspection and Flat-Bag exchange Is carried out from the access platform to the side of the
clean gas compartment.

R Onthe seciing cofioar 13 0 colauied mark @

518 : ? e,

b - i '
I FIER (GRS 2

I 2R ] i-v]. :

U - K A x. Ay TheB n W] iy

L 1L B In e vim b longltudingt seam ; 4.
L0 IR R e R e _ i
View on the punched wall (with a Flat-Bag elsment partially By fitting of quick action sealing caps indlvidual
removed) damaged Bags can be taken off line until such
time that they can be sxchanged.
( Backwall _ : 4 Aznsumbly key N

Elamnant locate

Suppart cage -ridge form Axsumbly ald )*

Flal-Bag

Punehad wall

Assambly fork

Assum\bly fork

[included in the defivary
\_ General view ) KAssembly toGls  scope ofthe fier) )

*} Use anly with special fiiter materials (see information on page 4)
Device for fliting and removal of fllter Bags see figure 7

Replacement cf a large quantity of Flat-Bags ;

Whilst the Flat-Bags and support cages are located within the filter housing they are protected against
damage. Therfora oniy a limitad number of ilter elements should ba stored outside the filter housing.
The number of element assamblies to be handled at any given time is dependent upon the space
available in the area of the filter doors.

[}

LUHR FILTER GmbH & Cokag . 'D-31653 Stadthagen

Teiephone: (05721) 708-0 . Telefax: (05721) 708-214 - E-Ma!l: INFO@LUEHR-FILTER. de - Enzer Strale 2§
MASI000E



Liihr Flat-B

Fla t-.Ba gexchange

Flat-Bag removal

o g & 1] B 1151 % Suppor cage «fldge form
- l‘! E Ig h 1

!l E ) Mouthplece
Py | . fongu?

pigalnidin
Skt 2Pl

Mouthplace

Tooglt

/

Suppart cage

basa

2o el Suppan tago -
2 round larm

L Assembly Key Mouthplacs
tonoue Iy

Stack the assembly key on the nut, Removal of the mouthplece
press In as far us possible and only
then tum through 80 degreas.

il

e
O

Pt

Teol far thilkssistance in
asssmbly snd removal of
Flat-Bags

N . Supporicage

Enter the assembly fork inta the Remove the Flal-Bag using tha Withdraw the support 48 from
Eag opening asssmbly fark the Flat-Bag using the assembly
tool.

e e . . . . Place tha Flat-Bag. opening over the
tongues of the assembly {ool

operate the loggle levar 1o expand the
opening of that Flai-Hag and

sllde out tha support

L
Gl
FILICT
WBLE )
EIRICH
o E[L)
Bl In the svent of the damaged Flat-Bags
E l‘:%- being partly fited with dustthey may bs
i E | quickly cieanad by the use of 8 cyslonic
H gl vacuum cleanar *) with & suitable dust
probe prior t0 ramoval of the slements
from the flller. e =

*} Industrial vacuum cleaners or
centralised vacuum cleaner systems are
suitable lor this application,

When axchanging a large number
of Flat-Bags it may be advantageous
to use a mobile trolley,




Luhr FIat-Bag Filter

Flat-Bag exchange

Flat-Bag installation

Tool far II-::;’.*;.%::'i.i'lang- .
pssambly and ramoval of
Finl:Bags :

The Bag Is assembled with the ald of an assembly tool which
is fixed to a bench of suitable langth fo support the antlre Bag,
this being positioned at a sultable location in the work area.
The apening of the Flat-Bag is slid over the tongues of the
assembly tool. Tha toggle lever is operated to expand the opening
of the Flat-Bag so ihat the support cage can be easily slid inta

the Bag.

When fitting new Bags it is advantageous to commence tha
instailation with the lowsr row and work upwards, then all
subsequent rows will be supported by the previously Installed
row,

Assemble tha new bag and cage
using the assembly too! (Assembly
tool is also delivered).

Position the Flat-Bag element Enter using the assembiy fork Locats onlo the back wall

before enlering.

Press and fix the mouthplece
{Using the assembly key preas the
toogle In as far as possihle and then
tura through 80 degrees.}

Place the mouthpiece In position

‘Position and align the Bag sealing
collar. Important : Both tanguesa on tha

mouthplece must be entered into
tha support cage.

{Seam to underneath, as Indicated
by coloured merking, see page 1}



Liihr Flat-Bag Filter

Flat-Bag exchange

Flat-Bag installation of special filter - materials using instaitation aid

Fragile filter - material qualities for example micro - porus of
mermbrane coated Flat-Bags as well as needlis felts with 2
specific weight of < 350 g/m* have to be protected agalnst
damage during assembly through the punched wall of the filter.
This is achieved using our installation ald,

Upan reguest this installation aid togethar with an additional
information sheet can be added to the delivery scheduls.

Insert the installation aid (slat-
opening te the tap) before enterlng

the element through the punched
wall.

- i
A
o .ﬂ-.}b' gy 2T
n N -
ey e
o
i

] o o
| ¢} i ’} '-E
: . . . NIHAR AR AR ARA R X
Placa the Flat-Bag siement In Enter the element through the Remove the instailation ald and place
pasition hefore enlering through punched wall using the assembly into the adjacent slotled hole. Slide the
the punched watl, ’ fork N : Flal-Bag element {ully home. .-

Allgn the Flat-8ag flange and fit the
mouthpiece In accordance with
diagrams 11 -13.

—

Wwhen replacing flat-bag elaments of filter plants charged with toxic dust, the technical information
K shaet 142 (T1-142) has to be observed. On request, please contact our head office.

J
Tha requested residual particle smissions can only be granted if the flat-bag elements are duly installed. \
In case of faulty installation the clalm for guarantea wili be rejected.

For further information please contact our consultants in the service department.

Persons to contact are Mr, Schneemann and Mr, Halne. Tal. (05721) 708-134 or 708-137.

For urgent cases out of office hours (Monday — Thursday 7 — 16/ Friday 7° — 14%), you can use

k our hotline {0172) 5138025.

"

: _/
{ UHR FILTER GmbH & Co.KG -  D-31653 Stadthagen

Telephone: (05721) 708-0 - Teletax: (057 21) 708-274 - E-Mali: INFO @ LUEHR-FILTER.de - Enzer Strafle 26
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Conditioning Rotors (patented)

Objectives for application, description, function, installation examples

General

Condilioning rotors are instelled 1o provide reliable recirculation of the collected pariculate. The system can operate
with difficull \o handle, adhesive particulate in combination with high dust loads. A portion of the dust remaved at
cleaning of the flat-bags, falling to the hopper, is recirculated to the incoming gas fiow through a conditioning rotor.

Objectives

« Reduced cost for absorbent feed, through increased rale of recirculation of partially reacted absorbent, in gas
absorption and adsorption applications.

» Reduced enargy cost for the collection of very adheslive, fine particulate due to the continuous pre-coating of the
filter bags with agglomerated paricles.

« Provision of a compact mixing device jor gas streams and for re-distribution of particles in the incoming gas fiow.

Description

The conditioning rotor is a circular shell of perforated metal with 30 x 30 mm
perforalion size. Il is filled lo approx. 20 % of its volume with spherical

balls made from a heat and wear resistant ceramic. The rotor is mounted on
bearings outside the hopper housing and is rotated continuously at approx.
1 rpm by a geared molor. The balls move relative to each other and to the
perforated shell.

Condmonlng rolor but into a rsador with llow
diraction change

2 ,

;5 o ,_,-"'i','"'ﬁ-"’i : ‘h:
.u!\g..r;u i\‘gﬁxﬁ‘_; i ﬁ‘lp %{S’F‘gr
p: &

» Re-distribution of parficles in the raw: gas Sfréany to achieve umform concentrataon profile
or mixing of inceming gas streams with different gas properties.

N

Application examples:

Dry sorption stage after municipal waste incineratar Aluminium re-smelting furnace

AKRO5000E



Conditioning Rotors (patented)

Design variants for Flat-Bag Filters - Application examples

The ratio between the mass flow of primary particulate carried to the filter in the raw gas and the circulating
mass flow in the conditioning rotor varies with type of control device.

Conditioning Rotor for dust recirculation -~
internal circulation

KRV

The ratio balween the amount of discharged and
recirculaled particulate, respeciively, can be varied by
means of the veloaity of the raw gas passing through

Crude
gas infet

{he conditioning rotor. P R Rt
" ° S-S § Clean
Conditioning rotor 7" gas outlet
with external screw
ﬂighl . [
Conditioning Rotor - Dust recycling with Particle discharge
external recirculation § 3
—— .1 & -,
L \ Two pass Parlicle
reactor | overllow
’ discharge
Two pass .
reactof |
Conditioning
Conditioning --.. Adlustment rotor S
tocher . damper o
" fransport
Parficle discharge rate
KUV1 Kuv i B
The recycling ratio is sel by means of an The recycling ratio is adjustable by means of a recycling
adjustment damper. screw conveyor with varible capacity. The balance of the
dust flow is discharged as purge product

(" Both the Conditioning Rotor Recirculation and Récyéffng::iﬁrcaé's‘.«;'é&--énlsure-:ena'b're
recirculation of the collected particulate, without the use of pneumatic conveying
methods.

Application
examples:

n
8

Hospital waste Incinerator Furnace for enamel and frit
KUV ) production (Kuv )




Conditioning Rotors (patented) X

Chemisorption of gas components - in particutar HF, HCI, SO, - by
injection of Ca{OHy, ;

The high recycling rate of the absorbent, passible with the conditioning rotor, is proven to in-
crease the efficiency of removing gaseous pollutants such as HF, HCI and SO, for a given absor-
bent injection rate. Alternatively, a given removal efficlency can be achieved at a reduced
injection rate.

s The total residence time of the absorbent in the system Is increased.
The concentration - contact area - of the absorbent in the reactor upstream of
the filter is increased. (The residence time in the reactor may be longer than 2 sec.)

« New reaction sites for the absorption are created by the frequent recirculation and
re-deposition of the filter cake on the bags.

Degree of separation of HC

00 e merer e o o5 — & = ae et 2 e e b+ e S tees an e temam aren
The graph shows an example of the
variation in absorption efficiency
with the re-circulation rate, ltis
evident that up to 50 recirculation
cycles can be required in order to 90}
achieve optimum utilisation of the
absorbent, If, for instance, the rata
of injection of fresh absorbent is
100 kgfh, the recirculation rate

] i

g5 +

Investigation performed for:
- constant raw gas conditions i
- constant Injection rate

8BS 1

would then be 5000 kg/h, 80 - constant Ap Filter

corresponding to a volume flow - Filter cleaning frequency = f {recirculation rale)

rate of more than 10 m?h. - : :
0 5 19 0 40 50

Recirculation rate

.

ot

The LUHR Cond:tmmn Ro tor ‘Reg¢

Munlcrpal waste lncmerator Aluminlum re-smelting shop

AKRD6.00.0 E



X Conditioning Rotors (patented]

Conditioned dry sorption

Very high absorption sHiciency can be achieved with conditioning rotor and recycling for the chemi-
sorption of acid gases, especially for HCland SO, by injection of Ca{OH), according to the conditioned dry
absorption method.

Conditioned dry absorption using
the LUHR Conditioning Rotor Re-
cycle Process

« Conditioning of the flue gas by
- avaporation of water introduced as very small droplets
. increasing the absolute and refative humidity
- operation at the temperature that Is optimal for the reaction, whilst malntaining conditions for
reliable process operation '

s Conditioning of the recycled particles by metered injection of water Into the recirculatad particulate
in a mixer upstrsam of the re-injection point into the fiue gas flow at the conditioning rotor. The added
moisture produces a marked improvemant of the absorption conditions. it is assantial for optimal resuit
of the conditioning that the moistened particles are dispersed uniformly in the raw gas straam within a
shor distance from the point of injection,

- The application of conditioned dry absorgtion by means of the Conditioning Rotor Re- W
cycle Process will In many ¢ases achieve the required absorption efflciency with a single
stage absorber, at jow total cost. It fras been demonstrated that statutory {imits are
_consistently. met for pollutant cog_{:_gr_:{{ét_!;'on in the clean gas, e.g. German standards for

particle collection, absorption of acld.gases. a adsd
L as heavy metdls such as-mercur ;

It i T el ) VR
particle collectlon, absorption of MF, HCI,50,, $0, sorption for exhaust gas from a tunnal klin
adsorption of PCOD/PCDF and heavy metals such for bricks

as Mg in flue gas from burning of recycled timber
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\ Asssmbly : Schnecken PageNr.: 1 of 8
&! v, - . . - .
‘f; Operation Instl‘UCtions Date : 11.03.99 J Name :  Doku/Fa-Krei
rﬁ]\-‘ Tube- and Trough Screw Conveyors ;
> A
Index
Page
1 Safety provissions for worker 2
2  Transport 3
| 3 Construction and function 3
3.1 Plummer block housing 4
: 3.2 Filangs bearing 4
4 Assembly 5

4,1 Assembly of component

4.2 Assembly screw conveyor support and suspension
(If existing)

4.3 Elektrlc assembly

5 Commissioning 8
8 Operation @
€.1 Process scheme
6.2 Faults 7
7 Maintenance and upkeep 8

7.1 General Instructlons

7.2 Malntanancs list

7.3 Piummer block housing 9
7.4 Flange bearing 9

Remark: Please take technicat data from the daia sheets, motor data sheals, spare pan lisis
as well as the circuit diagram which is made out by our electro-bureau.
These documents are enclosed in case of an order.

f-ASCHNSch-O3e PALS

{

N ———— ——
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Assembly : Schnecken PagaNr. : 2 of 3 W

operaﬂon ‘nstructions Date : 11.03.991 Name : Doku / Fa-Krei

Tube- and Trough Screw Conveyors

—

5

B-A SCHNS [RPR LS

W

1 Safety provissions for worker

The prescriptions "UVV™for continuous conveyor "VBG 10" andthe safety Instructions concerning
the whole plant must be consldered

Staff

- Assambly, commissioning, operation, maintenance snd control works of the plant must
bs pxscuted by quallfied staff only. The management has to take care that ungquallfied
persons are not admitted to the plant area.

Risk of Injury

. Releasing or removai of protecting devicss (assembly opening, shaazing of drive and end
bearing) during operation are not permitted!

- Risk of squeezing
- - when asplration hole is open
- when drive is in operation - around coupling, bearing, shaftas well as revolution counter
. Risk of injury to eyes due {o dust outlet - Wear safefy glassas!

. After running of screw conveyor is possible aven at switched off plant

In casa of work at electric parts and other paris hot allve according to sarvice conditions, the
tollowlng instructions must ba abserved: In case of non-ehservance danger to lifal :

. switch of plant by means of maln switch and protect against rextart!
Fix warning board!

. control whether plant Is without straln

. Prescriptions of the YDE a5 weil as of VBG 4 (UVV 7.0) of BG must be strictly observed.

|

Subfoct to change
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Assembly : Schnecken PagaNr.: 3 of 3 W

Date : 11,0399 Name: Doku/Fa-Krei

Operation Instructions
' Tube- and Trough Screw Conveyors

\

3
2 Transport
i Transpott as well as loading and unloading of the screw conveyors must be
_ effected only by lifting cars or weight-carrying devices with sufficient carrying
{ ! E foree,

In case of screw conveyors longer than 5 m, a transport safety device will be used.

3 Construction and function

According to the application, tube and trough screw conveyors up to a lenght of 8 m and of a siable, solid
construction with exterior shaft bearing are used.

Screw conveyors are used for transporting a material specified in the order confirmation. The malerial is
conveyed through the rotating screw shaft with spirally arranged screw wings.

The drive is effected by a largely dimensioned gear motor with elastic coupling.

A protecling case is placed around all rotating machine paits.

For type designation and used type see spare part list

Example:
200R structural shape
R U v
|_ R - Tube screw conveyor 0T
U,V - Trough screw conveyor gy !

eey
diameter of screw conveyor wing 2 a N\ XA
lead of same i/ et

Trough length : conventional designupto 8 m
reinforced design with a diameter of screw conveyor wing 2 250 mm : up to 8 m.

i Lead : Tube screw conveyors up 1o a helix angle of max, 45° are used.
Bearing : Flummaer block housing or flange bearing
Plummer biock housing:  diameter of screw conveyor wing 200, 250 = SN B10

, 315= SN 613
| Flange bearing @ FWS 60U Sp.

Aliention] The actual execution of the scraw conveyor can be sesn from the spars part lIstl

—

Subfect to changs
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Assembly : Schnecken

page Nr. : & of 9 |

Operation Instructions

Date : 11.03.99 \

Name : Doku 7 Fa-Krei

Tube- and Trough Screw Conveyors

e

31 Plummer block housing

Erection view

== —
B e s

JFEY

=

L]

Wovzbie boaring

Bearing type

self-afigning
-~ bearing

- Upper hall

e
| s

Flxed bearing

)

fell sealor
graphite cord
sealing

Relerence | Waighl

Housmg with-
owl buarng

SUEREERT

s

mm meh

Relarsnce of
bepings and slasve

Locslng riagt ',
Waight o

3
Ralannce 2

SNEI0] 47 | 45( 10| 135 |15 2585
sneial 87 |soles) 178 (130

70] 30 ‘z\o\ 18 {23 \11.5 Maa‘l ¥,

a1s |sp) 32 3260

22 |28 |14 {M20

2310K + H 2310]1 xFR 10:1101 %0 {
%, | 2313K + H 2313 |1 x FR 10/140j 100

3.2 Flange bearing

Eraction view

Bearing type

B-A-SCHESCha-Ude PMS

[ Returence msen !Wemmi Cimangicas I mm ]hiercnoeinsar! :Voighl
| UG 200 5 wilthout! . ; Pouc 0 |
. {teninf d AiEIS!BtClb:LIZ‘X ke
B o o ol ek o
_FWS 60 U Sp. ll_i.73160!_175i143!17'|52119 |2a,4'134.5|145]14.5| ucat2 | 147 |

Aubfect to chenge
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4.1 Assembly of the component

The screw conveyors is delivered completely
assembled and screwed up wilh the corresponding
component part, in case of trough screw conveyors
by meansofaflangs, incase of lube screw conveyors
at the iniet opening.

Flange sealing [

Apply special glue onto flange area,

push on glass fibre cord and putty cord tightly,
Screw on flange tightly.

) Putty cord
O Glass fibre cord

i Example Screw conveyor support

1
t
‘ ‘ —sliding,
=TI .:.t// by assembly welding

N

The position of the screw conveyor support can be
seen from the layout, the screwings from the
corresponding documentation.

4.3 Elektric 2ssembly

B-A-SCHASCh-03e PMS

=

\ Assambly : Schnecken PageNr. : § of g
Ope[atlon Enstructions Date : 11.03.99 Name:  Doku/Fa-Krei
i Tube-~ and Trough Screw Conveyors
- -
4 Assembly

Assembly of the screw conveyors must be executed by qualified staff only.
The manufacturing company does not take over any li2bllity for incorrect assembly.

P

N

Component

Screwing flange

\ B

\‘.._Hexagon screw M 10x25 DIN 801
Washer A10.5 DIN 125

4.2 Assembly screw conveyor support and suspension (if existing)

Screw conveyor suspension

— Clamping alemant

The suspension is fixed to supports e.g.
by clamping elements,

- Connsction of components is to be effected according to terminal diagram
- Drive - see name plate or packed up sheet of the motor manufaciurer

- Remote indication of lhe position of the revelution counter and eventually existing intermediate
terminal boxes can be seen from the electric documentation.

Subfect (o chengs
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Assombly : Schnecken

Date ; 11.03.99 Name .

Operation Instructions

5 Commissioning

Prior to cammissioning of the flap, the following must be cantrolled:

. assembly according t@ \he Oparating instructions

. mo foreign substance {e.q. assembly residues) :

. close instaliation of electrical connections, tightness of cable inlets and adjustment of the protective
device to motor nominal current
(see name-plate)

- rolating senss of motor

- tight {it and sensing range of the rotation controfler (if equiped with)

. guarantee the following dischargs devices or transport sysiems & regular material flow

Priar to commissloning of {he screw conveyor, & test run must be affected

¢ Operation

8.1 Process schems SCrBW CONVeyor

Drives in
operation

!

—e Time

e

the a‘ﬂer-"
discharge{
—_

10
[T [ 3 P
v @ o |-
s " i
o g tﬂ 2: 1=.l. i
5g il & gz o 9
T :] - [=] 20 @] .
wew > Pl R T o}
I‘lgu w0 P e - =]
g E> % 5 E¢ S5 = =
%o e ¥ 2. ® 2 ) =
row AN [ o [ &

Observe sequence control of dust discharge devices connected in series 1.e.

devices must also have stopped.

Control "ON™

of stoppages, dust firas ect. 219 possible.

ubjsct to change

Doku / Fa-Krei

Tube- ar'l'&"frough Screw Conveyors

when lhe last placed unit in dust flow direclion stopped. ail the other discharge

During screw conveyor operation contrary to the sensa of rotation risks

\
|
|
|
|
|

e e
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Tube- and Trough Screw Convayors J

e

B-A-SCHRScha - 01e PMS

6.2 Interruptions

A Intarruptions must be sliminated immaediately |

Interruption Possible causa Measura

Conveyor does not - electrical failure - check connecting cable
operate - see additional Operating

Instructions of motor manufacturer
- check distribution

- over-charge - check outlet (back draught)
- check inlet {dosage)
~ iImpurities in the screw trough - control, efiminate, if necessary
e B J[ ————————————— —
Conveyor in operation, | - no inlat of matevial - check function of pre-connected
but does nol transport Conveyors
- bridging - eliminats bridge
- malerial is spinned by the - clean conveyor
conveyor
l - incorrect rotating sense of screw | - check, change, if necessary
~ break of conveying element - Tepair

Subfect to chenge
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Date : 11.03.89 —

Tube- and

Operation Instructions

Trough Screw Conveyors

7 Malntenance and upkeep
7.1 General instructions
Before and after maintenance / ropair work, the foliowing Instructions must te observed:

- Before maintenance | repair work:

. For all work, the scraw conveyor must ba without strain |
- jt must be protected agalinst unauthorized restart 1
- In addition, the Operating instructions of the motor manufacturer must be
observed !
. After termination of maintsnance / yopair work:
. . Allprotective duvices (assembly opening) must be orderiy mounted and Hghtly
A scrawed.

. Conslder instructions of polnt upommissioning” 1

Only then commissioning £an be effected.

7.2 Malntenance :34

The screw conveyor must by reguiarly serviced. Insufficient and incorrect maintenance will resultin
operating fallures !

The foliowing components must be controlled and serviced in regular intervals .

rval [ control

Componsnt Maintenance inte

._-—.-.——_.-....—_—._-_..._.,..-.—_.-—.—-.___.—_.—_..—_—_.._.

avery thres mounths
wear

- Coupling

. Bearing - Plummer block
Flange bearing every three mounths

running noises, wear

every three mounths
check functioning, (e.g. wear)

. Screw shait

|
|
!
}

l

function control
L e e e e

Speed controlling every three mounins \

Subject to change

Name : Doku / Fa-Krel
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Tube- and Trough Screw Conveyors

Operaﬁﬂn Instructlons Date: 11.03.99 Name: Doku/Fa-Krei

7.3 Plummer blocks
According to Lihr standard the plummer blocks of the screw conveyors are maintenance frea,

Once prior lo installation the ball bearings are provided with a grease filling. Under normal
condilions, i.e. low number of revolutions (30-70 rpm) and ambient temperature (20-80°C),
re-greasing is not necessary.

In case re-greasing is required, it is easily possible by observing the following aspects:

- The upper half of the plummer block casing has to be screwed off,

- The old grease has to ba removed from the casing chamber and the self-aligning bearing.

- movabie bearing: The ball bearings for the fioating bearing must bs located exaxtly in the centrs of the
bearing seating bore.
Fixed bearing: Axial guiding of the machine component to be supported in plummer block housings
is provided by the Insertion of logation rings betwean the outer ring and ihe housing collar.
If one anly location ring is applied, always insert it at the side of the adaplor sleave nut,

- New grease has to be refilled, i.e. the hollow spaces of the self-aligning bearing have to be spread
tolally with grease.

- Please keep a careful check on the slackness during the mounting of the bearing.

- After having provided the bearing with the required type and quaniity of grease {please referto
Maintenance Instructions), install the top of the housing and screw tightly,

7.4 Flange bearing

Mounted units are filled with a special corrislon resistant and nonageing high grade grease, so that under
normal operating condilions no subsequent lubricalion is required,

N

Subfect ta chenge
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Unit: Rotary alrlock valve page: 1 of 1 W

Malntenance Dats :07.11.03 Name ! Doku ! Wr
instructions .
Rotary airlock valve
. 3
Control The rotary airlock valves haveto be controlled at regular intervals

Wear

concerning wear and deposits.

The installed Viton lip seals at the bucket wheel are wear parts
and have to be replaced after signs of wear {leakage)!

Attention! Danger of squeezing 1

Never reachinte the running bucketwheell

in case of repair works the vaive has to be out of action and has to
be protected against unauthorised restart!

Fubjuct to changos
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Operating Instructions

Date : 9.02.98 ] Name: Doky/ Krei

itive injection system [-
Additive inje Y Safety instructions

-
r
1 Safety instructions
The safety instructions of the whole plant must be observed.
When working at the additiva Injection system the reguiations of VBG 112 canceming the
pravention of injury risk must be observed strictly.
i White hydrated lime is corrosive and can be classified according 91/155/EWG
i and § 14-GefStoffV. Protective clothing, mouth protection, protective glasses
and gloves are prescribed.
i Staff
- Installation, commissioning, operation and maintenance as wall as controls of the pilant
must be carried out only by qualified staff, The management has (o ensure that non-
qualified staff are prohibited from the plant operating area.
Operation
- The plant should be controllad by regular control rounds. Occuring defacts, damages
and functional disturbances must be removed without delay.
- Itis advisabie to keep a record of shifts In order to note all events, such as disturbances
and maintenance works.
- Detachment or removal of protective devices resp. opening of access or inspection doors
: should not be carried out whilst the plant is in operation.
i injury Risk
- Warning and safaty signs must be observed whilst inspection of plant,
= When working above body-height, corresponding dovices or other safsty ascending
devlces or maintenanca platforms must be used. Machine parts may not be used as
ascending d_evice._ o S o
During maintenance works in great helght waar safety belt,
- Control or repalr of plant after overheating or fire must only be carried out using the
correct form of brsathing apparatus andfor by sufficient ventilation of the working area,
During maintanance the corresponding safety instructions must be observed]
Ey
3
g
8
2
a
g
3l
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Additive powder inject
device

Service instructions 5 eior |

Unit: Additive powder \ Page: t.' of 1

l Name : TB / Kri

ion

I .-
1 Short description

In case of plants driven in mulii-shift operat
cycles during the plant operation.

The injection is effecied as follows:

1.4 Additive powder injection device

in case of plants which are driven in one-shift operation, the additve powder injection is effecled as shift
portion (approx. 3 kg/shift) during the warm-up operation of cramation,

on, the injection is also efiected in shift portions butin 8n

The additive powderis providedin barreis. The respactive barrel is placed on a balance near the

reactar.

situated at reactar inlet.

1.2 Maintenance list

After opening of barrel cover the discharge s effected by means of suction lifter and available negalive
: pressure (vacuum cleaner principle} via conveying hose toreactor.
The intake process is controlied by means of a pneumatically operated shut-off flap with limit switch,

Optical control of the discharge quantty is provided by a digital display at the balance.

Due to the fact that wear and deposits depend on various Influences, the gontrol
intervals have to be adapted to the local conditions!

: The {ollowing components have to be controlled or mainlained:

Component

Malntepance Intervall Control

Conveying hose

_—-_--_—._....—-__.—-__-.—-_____..-._._.—-

every 3 months (at least)

. brush off conveyinghose starting from pneum. shut-off
flap in direction o aspiration port (barrel) inorder to
avoid deposits

_-—._..._‘....__.-._.—_—___-—._.-.—-_—..-_.._...-_-_—.._

every 3 months (at jeast)
- shut-off flap
{observe cantrol instructions Jaudt)

1
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MaifunctionlBreakdown Record
To: The Authority

Notice is hereby given that during the period of to .
A malfunction or breakdown of air pollution control equipment or process
equipment, which may result in an abnormal air poliutant emission, has occurred.
Details of the specified precess and the incident are as follows:-

1. Name and address of the premises where the specified process is
conducted:

2. Licence No.:

3. Date and time when the incident occurred:
4, Equipment concemed:

5. Emission point(s) concerned (if applicable):

6. Production/processing rate during the incident:

7. Nature of malfunction or breakdown:

8. Emission rate(s) and concentration(s) or air pollutant(s) during the

incident, if known:

9. Action taken to stop the abnormal emission:
10. Action taken to prevent similar incident occurring again:;
11. Name and telephone no. of the contact person:

I certify that the above statements are correct to the best of my knowledge and
belief. |

Signature :

Name :

Position :

Date :
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Implementation Schedule for Commissioning .

and Operation of the New Cremators e
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