Report of Environmental Monitoring carried out at: -

Burbidge & Son Ltd
Awson Street
Foleshill

Coventry CV6 6GJ

For the attention of Mr J Gwilliam

Examination, Assessment and Report by: -

Mike Thomas

la Astwick Road
Stotfold

Hitchin

Herts. SG5 4AP

tel 01462 732682

Authenticating Signature

Date: - December 2002




Contents

Introduction

Reference documents

Sampling protocols

Equipment used

Location and identification of sampling points
Deviation from standards

Results

Conclusions

Appendix 1- sampling protocols
Appendix 2- equipment used

Appendix 3- location and identification of samplir
Appendix 4- results

1g points




Introduction
This report relates to a vistt to the premises of Burbidge & S
in Coventry on 10” December 2002 and subsequeﬁt dates to
The purpose of this visit was to carry out emissions monitors
with the Environmental Protection Act PG6/33(97) Secretan
Wood Coating Processes. The process is authoriset! by City
number 045.

on Ltd. at Awson Street
complete measurements.
ng as part of compliance
v of State’s Guidance-

of Coventry authorisation

The emisston points were momitored for volatile organic co
particulate matter.
The process conditions at the time of monitoring were typic
unless noted.

Reference documents
The reference documents used for the emisstons monitonng]
PG6/33 Secretary of State’s Guidance- Wood Coati
MDHS 70- General methods for sampling airborne g
BS 3405- Measurement of particuiate emlLsmn incl
(simplified method)

Sampling protocols
The following protocols were used in the emissions monitor.

Stack sampling protocol- Measurement of airflow
Stack sampling protocol- Measurement of particula
Stack sampling protocol- Measurement of Volatile

erounds (VOC) and for

] operating conditions

were
ng Processes
rasses and vapours

uding grit and dust

ng

te matter

Organic Compounds

These protocols were submitted to the Authority prior to ml)nitoring and are included

in this report in Appendix 1.

Equipment used

The following equipment was used in the ermssnons Mmonitg
DP-CALC micromanometer and pitot tube
SKC Highlite high volume sampling pump and rotd
SKC universal constarit flow pump and dry-flo flov
In-stack particulate filter head using 4mm nozzie

Information on the equipment and appropniate calibration
report in Appendix 2.

Location and identification of sampling points
The location and identification of the sampling points are

Appendix 3 of this report.

ring
meter

vmeter

details are included in this

shown diagrammaticaliy n




Deviations from standards

1.

BS3405 Section 8.3
This requires that the particulate sample collected is
weight of the container mass. It was found

A minimum percentage

lwith these measurements that even

with considerably extended sampling timei it was generally not possible to

. . A |
achieve this minimum. The results however are cons

and extended sampling times.
BS3405 Section 11

i]stem between the normal

Due to the vaniable work patterns at the spraying pegitions and the need to run
extended sampling it was not always possibie to sanjple the same coating

. . . . | ..
material each time in each stack. This has therefore led to a larger vanation

between measurements than specified.
Arr velocity at sampling point

The air flow in the stacks was generally uu,'bulent and did not follow the
normal velocity gradient across the diameter of the stack. In order to minimise
error in the measurement of particulate emissions additional air velocity

measurements were taken at the 0. 15D and 0.85D p
and used to determine the sampling volumlle. The air,

articulate sampling points
velocity measurements

did however satisfy the requirements of B53405 section 6.3.2. Repeat air

velocity measurements at the sampling points gave 1
to the original although the turbulence made this di
Occupancy of booths
The occupancy of the manual spray booths was genl
quantity of material being sprayed. It was therefore
the requistte number of samples. In some mstances

eadings generally similar
Ticult to quantify.

erally low with a small
not always possible to take

pecific 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
and 4, have been sited closer to the extraction fans

articular spray booths 3

than the guidance position.




Results
A summary of results is given in the following tabl
Appendix 4.

It 1s difficult to estimate the accuracy of the resulty

e The results in detail are given in

given the{vanability of the process

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

from air turbulence (10%) and low weight sample "weighing

10%).

Stack Position Particulate emisSions VOC emissions
average mg/m" mg/m’
Spraybooth 1- left 0.6 2.6
Spraybooth 1- nght 0.8 16.0
Spraybooth 2- left 36 14.6
Spraybooth 2- right 0 2.9
Spraybooth 3 13 9.9
Spraybooth 4 1.0 | 71
Stain cab 1.1 413.3/106.7
Stain flash-off n/a 149
Lacquer cab 1.3 49.]
Lacquer flash-off n/a 2.0
Oven | n/a 2.0
Oven 2 n/a 0.6
Stain kitchen n/a 64.7
Lacquer kitchen /4 58.8
Still + can crusher n/a 771

Conclusions and Discussion

The particulate emissions are lower than normal for the manual spray booths due to
the nature of the work undertaken and to the effective maintenance programme.
Typical emissions for the furniture industry are 0410 mg/m’| for normal conditions and

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

The occupancy of the spray booths 2, 3 and 4 was relatively low reflecting the

reduced work load for these positions. The particulate and

targeted at when these positions were in use.

VOC measurements were

The stain and lacquer cabs are specified to achieve the 3 n*g/m3 limit set in the

German environmental legislation (TA- Luft).

In general the VOC measurements from the automatic spray line were targeted at

periods when solvent based matenals were in

emissions than would be expected when water based mate

The VOC emissions are typical for the industry and repres

and different occupancy of the spraying positionls. The hig
from the stain cab was a worst case situation involving the

. I
measurement refers to a conventional solvent stain.

and as such represent greater

nals were mn use.

ent the different coatings
her emission level recorded
patina stain. The other




Appendix 1- Sampling Protocols




SAMPLING PROT

Stack Sampling Protocol- Mcasurement of airt

13

[N

. Measuring site location
Wherever possible the sampling port should be located
BS 3405 states specific mmnimum distances, 1n terms of]
points of turbulence e.g. fan (3), junction (2) br bend (1
should be at least one diameter upstream of the next po
the greater the distances, the more relhable the airflow. |
conditions cannot be met and measurements i these si

. Measurements
Measurements are taken at a series of points across the

Instrumentation

The preferred instrument for measuring airflow

n stacksiis the pitot tube, This1s a

differential pressure probe designed to cause mmlmal turbulence when insernted

into the airflow. The total pressure within the stack co
caused by the movement of the air, and Static pressure

rises of Velocity pressure,
xerted 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 1 is aligned

into the direction of flow.

The pitot tube has two separate tappings. The tlp 1s affected by total pressure in the
stack whereas the tappings perpendlcu]ar to the tip are affected by the static

pressure only. The velocity pressure is the difference be

The pressures exerted on the pitot tube are measured by

tween the two.

an electronic

micromanometer. This provides the static and velocity pJ[ressures and the air

velocity in the stack.

The micromanometer can be set to display true velocity
correcting for actual test point gas density using indepe

temperature and barometric pressure.

some caution.

readings by automatically
ndently measured test

in a region of linear flow.
stack diameters, from
). It also states the location

mt of turbulence. In practice
n some cases these
tuations must be taken with

ducts. The positions of the

points, along with altemnative strategies, are given in B$ 3405, In situations where
the awrflow is not linear, preference 1s given to measurixrg air velocity at the pomts

where sampling will occur.




SAMPLING PROTOCOL 2

Stack Sampling Protocol- Measurement of particulate nLatlcr

1. Arr velocity 1n 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 denstity using independently measured test

temperature and barometric pressure.

2. Isokinetic sampling for particulate matter

In 1sokinetic sampling the velocity of flow intci the sampjing head is matched to the
airflow velocity in the stack. This ensures an even flow gf lighter particles into the

head. If the sampling flow is set too low the hi

gJ,ht particles tend to be camed

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 tables,

3. Sampling
Particulate sampling is taken overa 15-120 m

nute perigd 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 rewe

ghed to determme the quantity of

particulate matter collected. Dummy filters are used for internal calibration.

4 Presentation of results

Particulate sampling 1s assessed by weight (gravimetncally). The weight 1s

normally expressed in milligrams.

The volume of air sampled is derived from the sampling flow rate and the
sampling time. The volume 1s expressed in cubic metreg. Measurement are taken

without correction for water vapour content.

The concentration of particulate matter 1s exp
or mg.m'3.

ressed as milligrams per cubic metre




SAMPLING PROTOCOL 3

Stack Sampling Protocol- Measurement of Volatile Organic Compounds

——

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

2. Sampling
A 6mm stamless steel probe 1s inserted into the stack and connected to the charcoal
adsorption tube. The flue gasses are pumped t}lm)ugh 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 1s expressed in cubic metres

The flue gasses are analysed to give the weight of VOCs in terms of total carbon.

The concentration of volatile or%anic compounds is expressed as milligrams
carbon per cubic metre or mg.m".




Appendix 2- Equipment Use+




Model 8704
The advanced Model §704 DP-CALC has all of the teatures of thel Model 8702 and more.
The Model 8704 allows storing of up to 500 data points, [calculates volumetric flowrate along with velocity,

converts between actual and standard velocity, and calculates stagistics such as average, minimum, maximum

and count. The saved data can then be recalled or dowstloaded to a computer for further analysis.
Volumetric flowrate calculations also include a K factor. | The included software allows downloading of the

data into a spreadsheet. These features save you time in|taking measurements and reporting results.

"Aequires use of a spreadsheet software package
“"U.S. National Institute of Standards and Technology

Backed by TSI Expertise
TSI Incorporated has more than 30 years experience in air
flow measurement technology. 1t’s this type of experience
and innovation that provides you with accurate and reliable
instruments. Along with TSI's expertise, each instrument
is backed by a two year limited warranty and the industry’s
best service policy. Not only is service performed quickly,
but calibrations are NIST traceable and a free certifi¢ate of

calibration is included.




Models 8702 and 8704 DP-CaLC Micromanometers

Pressure:

Runge:
Accuracy:

Resolution:

Velocity:
Rangel:
Accuracyl

~1245 10 3733 Fa {-9.3 to 28.0 mun Hg, -5 o +13 in, Hz0)
+£1% of reading +1 Pa (£0.01 mem Hg, +0.005 in. H:z0)
1 Pa, 0.01 mmHg (0.001 in. H/O)

1.25 mfs to 78.53 mfs (290 fifmin - 13,500 fi/min)
+1.5% ar 10 mfs (2,000 ft/min}

Instrument Temperature Range:
Operating range: 0 to 70°C (32 ) 158°F)

Storage range:

-40 o 85°C (-40 1o 185°F)

Averaging Capability: {Model 8702 only)

Runge:

Up w 255 values each of pressure and velucity

Flow Rate: {Model 8704 only)
Displayed ranged: to 2,999,000 ft'fmin, mfh, Ifs

K Factor range: 001102
Flow factor range: 0.01 10 999.9

Storage Capability: (Model 8704 only)

Range:

Up 1o 500 values

Time Constant:

Values:

L, 5, 10, 15, or 20 seconds

Power Requirements:

Batteries:

Approx. battery life:

Four AA-size Alkaline or NiCd recharpeable
24 hours (Alkaline), 7 hours {NiCd}

AC adapter (optional): 7 VDU nominai, 300 mA

Specificatioms are subject to change withour notice.

g
1;|||I|

TSI Incorporated
Environmental Measurements
and Controls Division

500 Cardigan Roact

Shoreview, MIN 55126 1JSA Fax:

Capwighl © 1996 by T5! incorporated

Telephone: 001 812 390 2807
001 12 490 2874

Frinted in {1.5.4

Specifications

Physical:
Edternal dimedsions: 100 mm ¥ 168 aun x 3§ mm

(39 in. x 6.6 in. X 1.3 in.)

Weight (with batteries): 0.35 kg (0.76 1b.)

Display: 4-dligit LCD, 15 mm Q.6 i) digic heighe
Ptinter Interface:

Type: Serial

Biud rate: 1200

Recommended Maintenance Schedule:
Factory calibration: Annually

8702 DP-CaLr includes the following accessories:
1 - NIST eerificate of calibration
I - operation and service manual

il carrying cage
‘ft size AA hatteries

8704 DP-CALC includes the following accessories:

- Camying case 1 - NIST centificate of calibratiun
- static tube 1 - pperation and service manual
- size AA bageries I - downloading software Jisk
44 m Ufml)iIL;

T3 - mee e

Mressure velochy mesarements are not recommended below 3,08 mfs and are best suined
1w velocitios ovdr 1016 avfs.
Accumcy s a function of converting pressure 1 velociry, Conversion scoumcy unprves

when actual prefsuee valies incrense.

rJ

MAceual range is 3 funcrios of maximun celocity, pressure, due size, K facwor and density

camection.

»
Bristol Industrial &
Research Associates LTD.

PO.Box No. 2
Portishead. Bristol BS20 $JB
England




Core Mo, F5 28154

This 1s to certify that the instrument detailed b
which are periodically verified and are traceable to National Standards where these exist.

Customer

Customer Identifier

Manufacturers Name

Type

Manufacturers Serial Number
BSRIA Identifier

Previous BSRIA Identifier
Calibration Date

Recommended Next Calibration Date
Certificate Number

Test Number

Laboratory Conditions

Approved

LX)

.

clow has|been calibrated using standards

Mike Thomas

IN/A
TSI
8705 Mi
0011006
26973

23224

¢romanometer

]

13 November 2002

26973

N/A

Temper
Humidit

Signatu

12 November 2003

ature 23 +4°C
Ly 40+ 15% RH

re

BSRIA Instrument Solutions

Old Bracknell Lane ¥Vest, Bracknell, Berkshire RG (2 7AH UK
Tel: +44 (0) 1344 459314 Fax: +44 (0) 1344 714868
e mail: hire@bih.co.uk
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Always read from
the TOP of the
float

Adjustment screws

Calidaptor

Scrow in Hesetail.
" allows carmaction
of cyclone atc. by
fiexible pipe whan
Calidapter is fitted
to ratameter

~.
™~ Foam seal

Thread to fit SKC rotameter
* {Latest style)

Pipe stuba for
T gonnection o
flexible pipe

Thel SKC rotameter is supplied with an
adapter and two pipe stub fittings which

should be s
in the diag
method of
head or flex

crewed into position as shown
ram opposite. This provides a
connecting either a sampling
ible pipe to the rotameter.

When using an l.O.M. head or similar, where
there is no facility to connect a flexibie pipe
the|[SKC CALIDAPTOR allows hands free
calibration and ensures a good air seal at

alltimes.

To ﬁit simp!

ty remove the pipe stub (if fitted)

and replace it with the CALIDAPTOR. The
saq"tple head is now clipped between the
spring loaded back plate and the foam seat.
Once in place both hands are left free to set

the! pump f

gt up shoewing cyclone being calibrated

w rate.

- Back plate

9
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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.

ions

The DRY-FLO calibrator can be used for the
éalibraticn of either:

gas flow-rate (using an external timer)
sample volumes up to a maximum volume of
100 mf

Typical applications include calibration of:

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

ARNING:

THE CALIBRATOR IS NOT COMPATIBLE
WITH LPQUIDS




Certificate of Calibration

This Dry Flo Flowmeter, model 100/}, serial number 0156 has been
calibrated against an adjustable precision gas tight syringe, of nominal
volume 100ml, which has been calibrated by |filling with distilled water
and determining the weight of water gelivewd in accordance with the
general principles contained in British Standa]d 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 nurqbered ST1/831310, which have a
certificate issued by the National Physical Laboratory, reference number
08C021/9506, and a stainless steel reference set numbered
ST1/852298-860416, which have a cclartlﬁcate, issued by the National
Physical Laboratory reference number 08C021/9402.

The measurement results are given in Ithe 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 represented by the nominal
value identified in the first column. The Uncertainty of Measurement is +

0.2ml.

Nominal Value Measured| Volume Accuracy
(ml) (mil) %
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. l60 98.25
100 (From 0 to 100) 98.00 98.00

Certificate number 0140

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




Appendix 3- Location and Identification of Sampling Points
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sults
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