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Introduction
This report relates to a visit to the premises of Burbidge & Son Ltd. at Awson Street
in Coventry on 12" & 13" December 2000 and subsfequent ates to complete
measurements on new stain cab stack and additional measuréments requested by the
Local Authority. The purpose of this visit was to carry out efissions monitoring as
part of compliance with the Environmental Protectibn Act P /33(97) Secretary of
State’s Guidance- Wood Coating Processes. The pxlocess is authorised by City of
Coventry authorisation number 045.

The emission points were monitored for volatile organic compounds {VOC) and for

particulate matter. J
The process conditions at the time of monitoring were typical operating conditions

unless noted.

Reference documenis
The reference documents used for the emissions monitoring were

¢ PG6/33 Secretary of State’s Guidance- Wé)od Coating Processes

¢ MDHS 70- General methods for sampling airborne gasses and vapours
BS 3405- Measurement of particulate emission incliding grit and dust
(simplified method)

Sampling protocols
The following protocols were used in the emissions monitoring

e Stack sampling protocol- Measurement of airflow
e Stack sampling protocol- Measurement of particulate matter
e Stack sampling protocol- Measurement of Volatilg Organic Compounds

These protocols were submitted to the Authority|prior to monitoring and are included
in this report in Appendix 1.

Eguipment used
The following equipment was used in the emissions monitoring

DP-CALC micromanometer and pitot tube
SKC Highlite high volume sampling pump and ro{ameter
e SKC universal constant flow pump and dry-flo flowmeter
In-stack particulate filter head using 4mI nozzle

Information on the equipment and appropriate calibration details are included in this
report in Appendix 2.

Location and identification of sampling points
The location and identification of the sampling points ar¢ shown diagrammatically in

Appendix 3 of this report.



Deviations from standards

1.

BS3405 Section 8.3

This requires that the particulate sample collected is a minimum percentage
weight of the container mass. It was found Wwith these measurements that even
with considerably extended sampling times it was generally not possible to
achieve this minimum. The results however|are consistent between the normal
and extended sampling times.
BS3405 Section 11

Due to the variable work patterns at the spraying pgsitions and the need to run
extended sampling it was not always possitﬂe to sample the same coating
material each time in each stack. This has therefore |ed to a larger variation
between measurements than specified.
Air velocity at sampling point

The air flow in the stacks was generally turbulcnt d did not follow the
normal velocity gradient across the diametér of the stack. In order to minimise
error in the measurement of particulate emissions agditional air velocity
measurements were taken at the 0.15D and 0.85D particulate sampling points
and used to determine the sampling volume. The aif velocity measurements
did however satisfy the requirements of BS3405 section 6.3.2. Repeat air
velocity measurements at the sampling poims gave|readings generally similar
to the original although the turbulence ma]de this difficult to quantify.

Occupancy of booths
The occupancy of the manual spray booths was generally low with a small
quantity of material being sprayed. It was|thereforg not always possible to take
the requisite number of samples. In some finstance specific spraying
operations have been targeted to give an indication of potential worst case
situations.
Sampling ports
The sampling ports in the manual spray booths, in/particular spray booths 3
and 4, have been sited closer to the extraknon fans than the guidance position.




Results

A summary of results is given in the following table

. The results in detail are given in

Appendix 4.

It is difficult to estimate the accuracy of the results|given the variability of the process

and plant. Probable significant errors in the measurement of particulate matter are

from air turbulence (10%) and low weight sample %«eighjng (10%).

Stack Position Particulate emissions VOC emissions
average mg/m mg/m’

Spraybooth 1- left 32 24.36

Spraybooth 1- right 0 44 83

Spraybooth 2- left 13 9.41

Spraybooth 2- right 1.1 27.55

Spraybooth 3 12 1.7

Spraybooth 4 0.9 0.38

Stain cab 10/54 155.30

Stain flash-off n/a 3.65

Lacquer cab 0.9 128.17

Lacquer flash-off n/a 162.23

Oven 1 n/a 20.19

Oven 2 n/a 6.24

Conclusions

The particulate emissions are lower than normal flor the manual spray booths due to

the nature of the work undertaken and to the effective mai
Typical emissions for the furniture industry are 0110 mg/m

10-15 mg/m’ for high use or poor filter condition.

ntenance programime.
3 for normal conditions and

One of the particulate emissions for the stain cal;)is relatively high due mainly to the

nature of the dry patina stain being applied at th
represents the worst case. The lacquer cabisan

time of sampling. This probably
bw specification and as such is

specified to achieve the 3 mg/m’ limit set in the German environmental legislation

(TA- Luft).

The VOC emissions are typical for the industry and repregent the different coatings
and different occupancy of the spraying positions.

12/13% Dec. 2ac
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Pre-monitoring information

Company

Address

Contact

Monitoring

Contractor

Laboratory

Date/time

Enclosures

Burbidge & Son Ltd

Awson Street
Coventry

Mr J Gwilliam

Emissions from spray booths and jautomatic spray line to be
tested for particulates and volatil¢ organic compounds to
comply with City of CO\}entry Environmental Protection
Act 1990 Authorisation Number 045. Monitoring locations
shown on enclosed drawing. All Jocations are internal and
accessible from a short ladder run to minimise health &
safety risk.

Mike Thomas BSc MS¢
la Astwick Road
Stotfold

Hitchin

Herts SG5 4AP

affilliated to IEMA

Mountainheath Servicqs Ltd
Unit N, Gunnels Wood Park
Gunnels wood Road
Stevenage

Herts SG1 2BH

ukas accredation
Provisionally set for Tuesday 8% November, all day.
Measurement of airflow

Measurement of particulate matter

Measurement of volatile orgarnic compounds
Location drawing



SAMPLING PROTOCOL |

Stack Sampling Protocol- Measurement of airflo

1. Instrumentation
The preferred instrument for measuring airflow in stacks is the pitot tube. Thisisa
differential pressure probe designed to cause minimal turhuience when inserted
into the airflow. The total pressure within the stéck comprises of Velocity pressure,
caused by the movement of the air, and Static pdessure, erted in all directions by
compression or expansion of the air caused by the process e.g. extraction fan. The
BS 1042 pitot tube has an ellipsoidal tip that is afxligned imto the direction of flow.
The pitot tube has two separate tappings. The ti'p is affeqted by total pressure in the
stack whereas the tappings perpendicular to theJtip are affected by the static
pressure only. The velocity pressure is the difference between the two.

an eilectronic
essures and the air

The pressures exerted on the pitot tube are measured by
micromanometer. This provides the static and \}elocity
velocity in the stack.

The micromanometer can be set to display true velocity|readings by automatically
correcting for actual test point gas density using independently measured test
temperature and barometric pressure.

2. Measuring site location
Wherever possible the sampling port should be located in a region of linear flow.
BS 3405 states specific minimum distances, inl terms off stack diameters, from
points of turbulence e.g. fan (3), junction (2) or bend (}). It also states the location
should be at least one diameter upstream of the next point of turbulence. In practice
the greater the distances, the more reliable the airflow.|In some cases these
conditions cannot be met and measurements in these situations must be taken with
some caution.

3. Measurements
Measurements are taken at a series of points across the ducts. The positions of the
points, along with alternative strategies, are given in BS 3405. In situations where
the airflow is not linear, preference is given tb measuring air velocity at the points
where sampling will occur.

Vilie Thippas



SAMPLING PROTO(OL 2

Stack Sampling Protocol- Measurement of particulate matter

1. Air velocity in stack
Measure the airflow in the stack using pitot tube, micromanometer, barometer and
thermometer.
The micromanometer can be set to display true velocity readings by automatically
correcting for actual test point gas density using independently measured test
temperature and barometric pressure.

2. Tsokinetic sampling for particulate matter
In 1sokinetic sampling the velocity of flow into the sampling head is matched to the
airflow velocity in the stack. This ensures an even flow of lighter particles into the
head. If the sampling flow 1s set too low the ligLLnt particles tend to be carried
around the head by the airflow. If set too high, Lthe light/particles are pulled into the
head from outside sampled volume of air. The required sampling rates can be
determined by calculation or from standard tables.

3. Sampling
Particulate sampling is taken over a 15-30 minute period at points specified in BS
3405. The samples are collected onto a pre-we ighed glass fibre filters in an
assembly inside the stack. The filters are reweighed to determine the quantity of
particulate matter collected. Dummy filters aré used fof internal calibration.

4. Presentation of results
Particulate sampling is assessed by weight (gravimetrigally). The weight is
normally expressed in milligrams.

The volume of air sampled is derived from the sampling flow rate and the
sampling time. The volume is expressed in cubic metres. Measurement are taken

without correction for water vapour content.

The concentration of particulate matter is expressed as milligrams per cubic metre
3
ormg.m”.




SAMPLING PROTOUOL 3

Stack Sampling Protocol- Measnrement of Volatile Organic Compounds

1. Measurements and Analysis
The quantity of VOC’s in a stack is measured by coilectihg a sample on a charcoal
adsorption tube. This sample is subsequently anhlysed by a combination of Gas
Chromatography and Mass Spectroscopy and the weight of VOC’s calculated as
total carbon.

2. Sampling
A 6mm stainless steel probe is inserted into the|stack and connected to the charcoal
adsorption tube. The flue gasses are pumped through thg adsorption tube for 20-50
minutes at a rate of 100-200 ml/min.

3. Presentation of results
The volume of air sampled is derived from the sampling flow rate and the
sampling time. The volume is expressed in cubic metres;

The GC-MS analysis of the flue gasses and subsequent jcalculation gives the
weight of VOC’s in total carbon.

The concentration of volatile organic compounds is expressed as milligrams per
cubic metre or mg.m”.

Nilae Thizinas
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TSI’s DP-CALC™ Micromanometers

HVAC differential pressure measurements you need. Differential pressurg readings include static pressure, total

allow you to easily make the

or velocity pressure, as well as the difference from one area to agother. The DP-CALC can be used to measure
pressure and velocity in ductwork, pressure drops across
filters ar coils to determine performance, differential
from room to room as in clean rooms or abatement areas
and differential from the building to the outside
for indications of indoor air quality problems. The DP-
CALC can be used by anyone - test and balance profes-
sionals, HVAC technicians, facility engineers, mainte-

.ance workers, building owners and managers,

inspectors and consultants.

The microprocessor-based DP-CALC uses the latest in electro

ic pressure transducer technology, eliminating sensitivity due L)

the orientation of the meter. Combined with the casy to use

zeroing function, this allows you o be more confident in you

readings. There are two models available, with an advanced

madel that includes data logging and volumetric flow calcula-

tions. Each model of the DP-CALC combines a lightweight but

durable desigm with an easy to read display.

Model 8702
The Model 8702 DP-CALC measures the differential pressure, calculdres velocity, and averages up to 255 dara
e a hard copy of your readings. Easy ro

Model 8702

points. The data can then be printed to a portable printer fo produ

use, this model is a cost effective alternative for your differnlntial prefsure measurement needs.

||||Il

TSI =




Models 8702 and 8704 DP-CALC Micromanometers Specificatigns

Pressure:
Range: -1245 103735 Pa (<93 10 28.0 mm Hg, -3 10 =15 in. Hz0)
Accuracy: +1% of reading £1 Pa (001 mm Hg, +0.005 in. H;0)

Resolution: 1 Pa, 0.01 mmHy (0.001 in. HO)

Velocity:
Ranget: L35 wmfs 1o 78.5 mifs (250 ft/min - 15,500 fr/min)
Accuracy?: +1.5% ar 10 m/s (2,000 f/min)

Instrument Temperature Range:
Operating range: (10 70°C (32 to 158°F)
Storage range:  -40 o 85°C (-40 w 185°F)

Averaging Capability: {Model 8702 only)

Range: Up ter 235 values each of pressure and velocity

Flow Rate: (Model 8704 only)
Displaved range’: vo 9,999,000 ft*/min, m'fh, s

,Facmr range: 00102

“low factor range: 0.01 109999
Storage Capability: {Model 8704 only}
Range: Up to 500 values

Time Constant:
Values: 1,5, 10, 15, or 20 seconds

Power Requirements:

Batteries: Four AA-size Alkaline or NiCd recharpeable
Approx, battery life: 24 hours (Alkaline}, 7 bours (NiCd)

AC adapter {optional): 7 VIXC nominal, 300 mA

Specificitions ane subjece v chanpe withone notice.

@
|

TSt Incorporated

Environmental Measuremnents

and Controls Division

500 Cardigan Road Telephone: 001 612 490 2807
Shoreview: MN 55126 USA Fax: 001 612 490 2874

Copyright @ 1996 hy TSt incorporated Printed in U.S.A

Physical:

External dimensions 100 mm X 168 mm X 38 mm
(39in. x66in.x 1.5m.)
is): 0.33 ke (076 )

4-diggit LCDL 13 mm (0.6 in.) digit height

Weight {with batte
Display

Printet Interface:

Type:
Baud rate:

Serial
1200

intenance Schedule:
Annually

Recommended
Factory calibration

8702 DP-Caic indludes the following accessories:
1 - carfying case I - NIST certificate of calibration
4 - siz¢ AA banerigs 1 - operation and service manual

P-CaLC intludes the following accessories:

1 - NIST centtficate of calibration
1 - operation and service mamial
I - downloading sofeware disk
244 1 of tubing

! Pressare velocity mesuremients aze not recommended el 308 /s and are best suirend
o \’I‘ln\(ilics over 016 .

2 Accaracy i a funetich of converting pressure ta velocity. Conversion acewmey improves
\\'{‘(‘ il }'K'rll"ll pressury \'.']lll('_‘ i“(’(‘ﬂﬁ\'.

b Actqul minge i a fungtion of masimum velocity, pressore, duct size, K fzceor and density
curmection.

i ol

Bristol Industrial &
Research Associates LTD.
P.O. Box No. 2

Portishead, Bristol BS20 9J8
England
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TSI Model 8705-M-GB TSI Serial No. 00110061

e E209

Description DP-CALC MICROMANOMETER

Calibration Standard PRESSURE CALIBRATI(JN SYS’H’EM, SERTAL NO.110
J
CALIBRATION VERIFICATION RESULTS

Error Compared to Tolerance
Tolerance Tolerance
-Limir 7 Limit+

-1010. Pa -1010. Pa . *
-494 . Pa -494 . Pa *

497 . Pa 495, Pa
1021, Pa 1018. Pa
2245, Pa 2243 . Pa
2992, Pa 2990. Pa

Calibration Instrument Error
Standard Outpui Percent

Tolerance Limits:
+1.0% of reading +1 Pa
+1.0% of reading +.005 in. H20
+1.0% of reading +.0/ mn Hg

TSI corporated does hereby certify that all materials, componeﬁ:s, and warkmanship used in the manufacture of this
equipnient are in strict accordance with the applicable specifications agregd upon by TSI and the customer and with all
published specifications. All performance and acceptance testd required under this contract were successfully conducted
according lo required specifications. Furthermore, all iest and calibratiop data supplied by TSI has been obiained using
standards whese accuracies are traceable to the National Institute of Standards and Technology (NIST) or has been veri-
fied with respect 1o instrumentation whose accuracy is traceable to NIST, |or is derived from accepied values of physical
constanis. Calibration procedures for this instrument comply with MIL-STD-456624. The accuracy of the calibration
facilities is greater than a ratio of 1:1 with respect to the accupacy specifications of the instrument being calibrated.

Applicable Test Report Report Number Date Last Verified

DC voltage 517979 09-18-00
Pressure B22/260205-98 05-08-00
822/258703-97 05-08-00

Final Nov 03, 2000
Function Chec Cdlibration Date
corporated Mailing Address: P.O| Box 64394 St. Paul, MN 55164 USA

Environmental Measurements Shipping Address: 500 Cardigan Road Shoreview, MN 35126 USA'”
and Controls Division Phone: (SOOP T77-8356 or {651)490-2711 Fax: (651) 490-2874
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Calidaptor

Screw in Hosetail.
" allows connection
of cyclone etc. by
flaxible pips whan
Calidapier is fited
to retametar

\ Foam seal

Thread to fit SKC rotameter
{Latest style)

A, b

Pipe stuba for
T connection o
fiexible pipe

—%

¥ -

I

eI

The SKC rotameter is supplied with an
adapter and two pipe stub fittings which
should be screwed into position as shown
in the| diagraim opposite. This provides a -
method of connecting either a sampling
head or flexible pipe to the rotameter.

AT

g, A e (T L,

M

When using an.O.M. head orsimilar, where
therelis no facility to connect a flexible pipe
the SKC CALIDAPTOR allows hands free i

Always read o caiibfation and ensures a good air sealat B
float alitimes.

= «d-=. Tofit simphf remove the pipe stub (if fitted)
and replace|it with the CALIDAPTOR. The .
sample head is now clipped between the
spring loaded back plate and the foam seal.
Onck in plade both hands are left free to set
the ﬂ;ump flow rate.

g g s e e P

g -

Adjustment screws

ot up showing cycione being calibrated




E. GAS SAMPLING USING SORBENT TUBES

You will need :-

Sampling pump (fully charged)

Low flow adapter (tube holder}

Tube cover of appropriate size for tube
you are using

Two sorbent tubes. One is to be used to
set the flow and one used for the sample
Calibration equipment capable of
measuring the intended flow typically
between 5 & 500 Millititres per minute.
Toolkit to adjust flow

1.5 L/min

2. Take one of the sorbent tubes and
break off both ends. Place the tube into
the short biack rubber hose of the low
flow adapter.

3. To determine which way the tube
should face look for a printed arrow on
the glass tube. If this is present it should
face towards the pump. The arrow shows
the direction of air flow. If there is no arraw
on the tube the largest air gap or unfitled
section of the tube should face away from
the pump, to atmosphere.

PSS

1. THE SAMPLING PUMP MUST BE IN
THE HIGH FLOW MODE TO ENABLE
SETTING OF FLOW BEFORE IT CAN
BE ADAPTED TO LOW FLOW USE.

Check the Universal pump is in thg High
Flow made by making sure the screw
under the small round knuried coveris in
the closed position. The closed pgsition
is when the screw underithe cover s fully
screwed down. Set the fiow to 1.5 litres
per minute using the flow adjust;screw
on the front of the pump. Once the flow
has been setin the HIGH FLOW MODE,
undo the screw under the small knurled
cover 3 turns anticlockwise. This now
puts the pump into the LOW [FLOW

MODE and allows the use of the low flow
adapter. The combined low flow adapter
and tube holder is now connected to the
pump. The inlet pipe stub on the Univer-
sal can be found pointing upwards from
the clear plastic cover on the right hand
side of the pump. The filter contained
inside this cover is not of concern for
sampling and only acts as a protection
device for the pump internals.

NOTE: The flow adjustment screw for low
flow applications is to be found project-
ing from the side of the low flow adapter.
DO NOT USE THE FLOW ADJUST
SCREW ON THE PUMP ITSELF WHILE
IN THE LOW FLOW MODE (see sketch
2, betow.)




J.S. HOLDINGS

DRY-FLO FLOWMETER MODEL 100A
OPERATING INSTRUCTIONS

Description of Operation

A hollow glass cylinder and near frictionless
diaphragm form the measurement element. As gas
is introduced or evacuated from one end of the
cylinder, the diaphragm is displaced by an equal
volume. The flow rate (using an external timer) or
volume sampled is read off from a graduated scale.

Construction

The tube and diaphragm of the measuring element
are constructed from borosilicate glass with
plastic sealing caps. A steel channel with

aluminium connector blocks secures the glass tube.

The top of the instrument is protected by a
transparent dust cover.

LO calibrator can be used for the
of either:

-rate (using an external timer)

ypical applications include calibration of:

low flgw air sampling pumps
hand pumps for indicator tubes
e.g. Draeger, Gastec)

THE C LIBRATOR IS NOT COMPATIBLE
WITH LIQUIDS




- JS Holdings
~ Unit 6 Leyden Road
Stevenage
Hertfordshire
SG1 2BW
T: 01438 316964
F: 01438 316995

Certificate of Calibration

This Dry Flo Flowmeter, model 100A, seriall number 0156 has been
calibrated against an adjustable precisiofn gas tight syringe, of nominal
volume 100ml, which has been calibrated by filling with distilled water
and determining the weight of water delivered in accordance with the
L general principles contained in British Standar Specification 6696:1986
and BS 6018:1991 or BS 7532:1991 as appropriate. At least ten
determinations were made at each volume and the mean value was used to
compute the measured volume. The weights used in the determination
were a stainless steel reference set numpered $T1/831310, which have a
certificate issued by the National PhysiFa] Laboratory, reference number
08C021/9506, and a stainless steel reference set numbered
ST1/852298-860416, which have a cdrtificate, issued by the National
Physical Laboratory reference number 08C021/9402.

The measurement results are given in the table below, where each value
given in the second column represents the average of three readings of the
measured delivered volume of air at 20°C fepresented by the nominal

o value identified in the first column. The Unce ainty of Measurement is +
0.2ml.
Nominal Vaiue Measured Vol Accuracy
(mi) () %
20 (From 0 to 20) 19/00 98.00
40 (From 0 to 40) 38,50 96.25
60 (From 0 to 60) 58|. 50 97.50
80 (From 0 to 80) 78.60 98.25
100 (From 0 to 100) 98.00 98.00
Certificate nul’nber 140

The uncertainties are for a confidence probability of not less than 95%



Appendix 3- Location and Identification of Sampling Points
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Appendix 4- Results
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Pre-monitoring information

Company

Address

Contact

Monitoring

Contractor

Laboratory

Date/time

Enclosures

Mr J Gwilliam

Burbidge & Son Ltd

Awson Street
Coventry

Emissions from spray bﬁooths and automatic spray line to be
tested for particulates and volatile organic compounds to
comply with City of ijently vironmental Protection
Act 1990 Authorisation Numbef 045. Momitoring locations
shown on enclosed drawing. All locations are internal and
accessible from a short ladder riin to minimise health &

safety risk.

Mike Thomas BS¢ MS¢
la Astwick Road
Stotfold

Hitchin

Herts SG5 4AP

affilliated to IEMA
Mountainheath Services Lid
Unit N, Gunnels Wood Park
Gunnels wood Road
Stevenage

Herts SG1 2BH

ukas accredation

Provisionally set for Tuesday 28" November, all day.

Measurement of airflow

Measurement of particulate matter
Measurement of volatile organic compounds
Location drawing



SANPLUING PROTOCOL |

Stack Sampling Protocol- Measurement of airflow

1. Instrumentation
The preferred instrument for measuring airflow in stacks is the pitot tube. This is a
differential pressure probe designed to cause minimal turbulence when inserted
into the airflow. The total pressure within the stack comprises of Velocity pressure,
caused by the movement of the air, and Static pressure| exerted in all directions by
compression or expansion of the air caused by the process e.g. extraction fan. The
BS 1042 pitot tube has an ellipsoidal tip that is aligned|into the direction of flow.
The pitot tube has two separate tappings. The tip is aﬂ%cted by total pressure in the
stack whereas the tappings perpendicular to t?ue tip are affected by the static
pressure only. The velocity pressure is the difference bgtween the two.

The pressures exerted on the pitot tube are measured by an electronic
micromanometer. This provides the static and velocity| pressures and the air

velocity in the stack.

The micromanometer can be set to display tl'tle velocity readings by automatically
correcting for actual test point gas density using independently measured test
temperature and barometric pressure.

2. Measuring site location
Wherever possible the sampling port should be located in a region of linear flow.
BS 3405 states specific minimum distances, in terms of stack diameters, from
points of turbulence e.g. fan (3), junction (ZJ or bend|(1). It also states the location
should be at least one diameter upstream of the next point of turbulence. In practice
the greater the distances, the more reliable the airflow. In some cases these
conditions cannot be met and measurements‘ in these situations must be taken with

some caution.

Measurements are taken at a series of points across the ducts. The positions of the
points, along with alternative strategies, are given in/BS 3405. In situations where
the airflow is not linear, preference is given|to measyring air velocity at the points
where sampling will occur.

3. Measurements t+h

Vhie Thoous




SAMPLiNG PROTOOOL 2

Stack Sampling Protocol- Measurement of particulate matter

1.

. Isokinetic sampling for particulate matter

. Sampling

. Presentation of resulis

Air velocity 1n stack
Measure the airflow in the stack using pitot tube, micrgmanometer, barometer and
thermometer.
The micromanometer can be set to display trug velocity readings by automatically
correcting for actual test point gas density using independently measured test

temperature and barometric pressure.

In 1sokinetic sampling the velocity of flow mnto the sampling head is matched to the
airflow velocity in the stack. This ensures an even flow of lighter particles into the
head. If the sampling flow is set too low the light particles tend to be carried
around the head by the airflow. If set too high, the light particles are pulled into the
head from outside sampled volume of air. The required sampling rates can be
determined by calculation or from standard tdbles.

Particulate sampling is taken over a 15-30 minute period at points specified in BS
3405. The samples are collected onto a pre-weighed glass fibre filters in an
assembly inside the stack. The filters are rewleighed tqg determine the quantity of
particulate matter collected. Dummy filters are used for internal calibration.

Particulate sampling is assessed by weight (gravimetrically). The weight is
normally expressed in milligrams.

The volume of air sampled is derived from the sampling flow rate and the
sampling time. The volume is expressed in (i bic metres. Measurement are taken
without correction for water vapour content.

The concentration of particulate matter is expressed as milligrams per cubic metre
or mg.m'3.

NMike Thaoras



SAMPLING PROTOCOL 2

Stack Sampling Protocol- Measurement of Volatile Organic Compounds

1. Measurements and Analysis
The quantity of VOC’s in a stack is measured| by collegting a sample on a charcoal
adsorption tube. This sample is subsequently analysed by a combination of Gas
Chromatography and Mass Spectroscopy and the weight of VOC’s calculated as
total carbon.

2. Sampling
A 6mm stainless steel probe is inserted into the stack and connected to the charcoal
adsorption tube. The flue gasses are pumped through the adsorption tube for 20-50
minutes at a rate of 100-200 ml/min.

3. Presentation of results
The volume of air sampled is derived from the sampling flow rate and the
sampling time. The volume is expressed in cybic metrgs.

The GC-MS analysis of the flue gasses and subsequent calculation gives the
weight of VOC’s in total carbon.

The concentration of volatile organic compgunds is expressed as milligrams per

. 3
cubic metre or mg.m”.
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