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Introduction
This method statement is designed to highlight the general principles which Element’s employees work to,

when performing UKAS and MCERTS accredited stack emissions testing at client sites. Purple text indicates
a hyperlink. Clicking on a hyperlink will jump to the relevant detail in the Appendix, at the back of this

document, or to a document available on the internet.

Staff Competency

All Element Staff receive training on both the technical and health & safety aspects of stack emissions
testing. All staff hold a CCNSG Safety Passport (or Safe Pass in Ireland), have attended a ‘Hazard
Identification and Risk Assessment Relating to Stack Emission Monitoring’ course, are trained in the use of
rope kits & safe manual handling and are trained first aiders. Lone working is rarely utilised, however when
it is required, it is only performed by an experienced member of staff who telephones a “buddy” at regular

intervals.

Pre-Test Requirements

SAMPLING PLATFORM
[See APPENDIX 1: Sample Platform Requirements & APPENDIX 3: Diagrams]

- There are many hazards associated with stack emissions testing, as it invariably involves working on
industrial sites, at height, in inclement weather conditions and using a variety of equipment.
Element takes the health & safety of its employees extremely seriously. Therefore, stack emissions
testing may only be performed from platforms that meet the stringent requirements of the
Environment Agency and the Source Testing Association (STA). In addition to permanent
platforms and scaffold structures, it may be feasible to perform testing from MEWPs (cherry
pickers / scissor lifts) or mobile scaffold towers, however this will depend upon the type of testing
to be employed, and will only be deemed acceptable after taking a risk management approach to
the platform type selection process. Typically, MEWPs are acceptable where minimal equipment is
required to be inserted into the stack for the duration of the testing. Such instances will include
velocity traverses, testing for combustion gases and total VOCs where just a heated probe is
required to be installed into the stack, or where Speciated VOCs sampling is performed with sample
tubes and a small sampling probe.

- Working platforms (including scaffolding and roofs) should be regularly inspected by a competent
person for any signs of structural deterioration (it should have an inspection certificate — see STA
Guidance Note: WAH 0001 Inspection of Permanent Elevated Working Platforms).

- Scaffold structures must be built to safely support the expected weight of the testing equipment

and personnel. General duty scaffolding (Point Load: 200 kg/m3) will normally suffice as heavy
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sampling equipment is normally left at the base of the stack with umbilicals and heated lines sent
up to the stack sampling ports. However, where it will be required to have the heavy sampling
equipment positioned on the scaffold platform itself, heavy duty scaffolding (Point Load: 300
kg/m?3) may be required.

Ladders (including stepladders) must not be used as a working platform to perform stack emissions
testing from.

Stepladders may only be used to access sampling ports that cannot be easily reached from ground
level (approximate guideline would be feet no higher than 0.5m from ground level) where the work
is low risk, short duration (< 30 mins) and there is no other suitable means of access.

Mobile stepladders with handrails & platform (e.g. podium steps) may be used to access higher
sampling ports (approximate guideline would be feet no higher than 1.5m from ground level)
where the work is low risk, short duration (< 30 mins) and there is no other suitable means of
access.

Your Element contact will discuss the most suitable form of access to the stack and sampling ports,

if a permanent sampling platform is not available.

ACCESS PORTS

[See APPENDIX 2: Access Port Requirements & APPENDIX 3: Diagrams]

In order to perform stack emissions testing, it is necessary for the testing team to be able to insert
equipment into the stack. The easiest and safest way of doing this is through dedicated access
ports which are welded to the stack. The number of access ports required will depend on the
shape (circular / square) and cross-sectional area of the stack in question. The operator should

ensure that all access ports are “loosened” prior to the emissions testing team’s arrival on-site.

POWER & LIGHTING

Stack emissions testing equipment requires access to 110V power (either directly or via a 240V
supply and 110V step down transformer). ldeally this should be available at both the top and
bottom of the sampling platform, although extensions cables will be used if necessary. (4 x 240V
(13amp) / 6 x 110V (16amp) supplies is normally sufficient for the most demanding emissions
testing campaigns, although a reduced number of supplies may suffice for less demanding
campaigns)

If it is anticipated that that testing will be carried out in the dark (i.e. short days during the winter
months), lighting of the test area must be adequate to ensure the work can be carried out.

Element will provide auxiliary lighting where necessary.
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Prior to Arrival on Site

A Site Review (CAT-SR) and Site Specific Protocol (CAT-SSP) will be generated before arrival on site. The SSP
must be agreed to, and signed off, by the site contact before any sampling may commence, as it includes
details on how the job will be performed, including the types, number and duration of tests; the methods
to be used and any deviations from the methods that will need to be implemented; emission limit and

expected emission values; and platform / sampling location specific information.

Arrival on Site

On arrival, the sampling team will sign in at the gate house / main reception and will then report to the site
contact. Inductions will be followed and any Permits to Work will be signed onto. Before going to the
sampling location(s), PPE will be worn which, as a minimum, will consist of Safety Boots, Hard Hat, Gloves
and Eye Protection. Other PPE will be worn as required by either the site rules or appropriate for the

situation.

Getting to the Sampling Location

As stack emissions testing necessitates transporting a large amount of heavy equipment, it will more than
likely be necessary to drive as close as possible to the sampling location. Where this is the case, site speed
limits and one-way systems will be adhered to at all times. Upon arrival at the closest possible point to the
sampling location, the vehicle will be parked in a courteous manner and so as not to cause obstruction to

any other road users.

Ladder Access

Element will access working areas at height by the safest means possible. Often, access may be provided
by a ladder. On occasion where this ladder has a fall arrest rail fitted, Element staff will use the connecting
runner provided by the operator which will be inspected and suitable for the user. If the fall arrest system is
inside a hooped ladder, the fall arrest system should comply with EN 353-1. It is the duty of the operator to
provide safe access and egress to the sampling location including an escape plan, should an incident occur

and a rescue be required.

Pre-Work Risk Assessment and Platform Inspection

Before ascending any stairs / ladders to the sampling location, a Risk Assessment (CAT-RA) will be
completed, identifying areas of low, medium and high risk. This considers hazards associated with the job
including noise, weather conditions, exposure to stack gas, manual handling etc. The findings of the risk
assessment will be communicated to every member of the sampling team, and any high level risks will be

communicated to the site contact, who will work with the sampling team to reduce the risk classification to
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either low or medium. Where further control measures are identified, these must be put in place before

any work commences. If possible, the site contact should sign the Risk Assessment to agree to its findings.

If a permanent working platform is to be used, a platform inspection certificate will be requested of the site
contact. If one is not available, the emissions testing team leader will make an assessment of the general
condition of the platform through a visual and tactile pre-use inspection, although he will not be a trained
structural engineer. Under the Health and Safety Act 1974 Section 4, it is the responsibility of the
operator to provide a safe working platform to all personnel working at height. Operators are therefore
encouraged to instigate and maintain an inspection regime which is both reasonable and proportionate
on their platforms to ensure they are safe and fit for purpose. This inspection may be performed by a
suitably qualified member of staff on the site, or an external inspection company may be called upon.
Speak to your Element contact for further information with regard to finding a suitable platform inspection

company.

If a scaffold structure is to be used, as part of the Risk Assessment the emissions testing engineer will check
that a Scafftag™ (or similar inspection record) is present, and that it meets the Point Load requirements of

the testing to be employed.

At the Sampling Location

Equipment will be unloaded from the vehicle and, where working at height is required, Men Working
Overhead signs will be erected. The work area will also be cordoned off using barrier tape to form an
exclusion zone. Where possible, this ‘exclusion zone’ will only be entered to access the stack. The only time
the other team member should enter the exclusion zone is for assisting in lifting operations. Where
possible, the equipment will either be assembled at the base of the stack, outside of this exclusion zone, or
carried / hauled to the sampling platform. Element utilise lifting equipment including a rope, karabiners
and pulley system, which is designed to minimise manual handing injuries associated with lifting and also
reduce the risk of equipment falling during the lifting exercise. This typically requires one person at the
base of the lift, pulling the kit using the rope and pulley, and the other at the sample platform, to
disconnect the equipment from the rope once it has been raised. In order to minimise manual handling, as
much heavy equipment as possible will remain at ground level, with heated sample lines and suction tubes
utilised to connect these items to those on the sampling platform. At all times, the documented Safe

System of Work, CAT-SSW-05 (Site Lifting Operations), will be followed.

Once in position, the equipment will be plugged in to power supplies and switched on. The number of
supplies required will depend on the type and number of instruments being used. All trailing leads will be

assessed for the potential to cause trip hazards, and will be tidied accordingly. Some kit will require up to
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60 minutes warm-up time, before testing may begin. During this time, the access ports will be removed.
Care will be taken to minimise the chances of port caps dropping to the ground below the platform. High
positive pressure stacks will be approached with caution to prevent exposure to stack gases. Where there
is a danger of exposure, the flow of positive pressure will be restricted by sealing around sampling ports
during sampling. In addition, the sampled gas may be vented back into the duct where practicable or away
from personnel. A suitable protective mask may also be worn. Hot stacks will also be approached with
caution, with heat resistant gauntlets being worn to reduce the chances of burns occurring when handling
the access ports or probes that have been exposed to the hot stack gas. Where safe to do so, access ports

will be cleaned of dust and debris to reduce the chance of sample contamination.

After gaining access to the stack, the next step will be to perform a stack velocity and temperature traverse,
using a Pitot Tube and Thermocouple. Combustion processes may also require a further gaseous pollutant
traverse (using a suitable analyser) to check that the stack gas is well mixed and therefore classed as being
“Homogenous”. This traverse may also be used to identify whether single point or multi-point sampling is
required for certain tests. Air either entering or escaping from the sampling ports will be minimised by

using probe clamps which will seal the ports, for the duration of these checks.

Once the equipment warm up period has elapsed, analysers will be run through their pre-use check and
calibration procedures. If required, heated sample lines, probes and ovens will be brought up to

temperature. Staff will wear suitable heat resistant gloves when handling hot pieces of equipment.

Where samples are taken via impingement through chemical solutions, emissions testing engineers will
wear suitable chemical resistant gloves, in addition to their standard PPE. The volumes of chemicals used
on site are small, however any significant spillages will be reported to the site contact. All unused or waste
chemicals will be taken away from site and disposed of by the correct means back at the base laboratory.
Chemical risk (COSHH) assessments and Material Safety Data Sheets are available to view at any point

during the testing team’s time on site.

Where gas cylinders are required for analyser calibration, the ADR Regulations (2009) will be fully complied
with. If it is a requirement that the cylinders are needed at the sampling location (i.e. lifted to a platform),
they will be lifted using a dedicated lifting bag, with a Safe Working Load (SWL) well in excess of the weight
of the cylinder. Gas cylinders will be stored safely in cylinder racks to prevent them from being knocked

over.

Weather conditions play an important factor in stack emissions testing, and it will always be preferable to

set up equipment (and even test) inside a Plant building. If this is not possible, the emissions testing team
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will invariably either find a sheltered place, or set up a tarpaulin or temporary shelter to protect both
themselves and the equipment from the weather. Specific care will be taken when working on hot days,
with sun screen and bottled water provided to all members of staff to reduce the likelihood of sunburn and

sunstroke.

A typical working day will consist of 8 to 10 hours (including travel to and from site). However, from time to
time, longer days may be required. In this case it will be the responsibility of the emissions testing Team
Leader to decide how many hours the team can work before tiredness may increase the risk of accidents
occurring. Regular breaks are actively encouraged by the Element Management team, especially after

periods of high exertion (such as lifting / carrying heavy equipment up to the sampling location).

At the End of Sampling

Where samples need to be recovered, this recovery will take place in a clean and dry location. This may
either be in the back of the vehicle, or in a clean room on site. Staff performing the recovery procedure will
wear appropriate PPE. If no clean location is available on site, the impingers and sample liners will be

capped and transported back to the base laboratory for sample recovery.

Back at the sampling location, access fittings such as sample port caps or flange plates will be replaced
securely. Note: If sample port caps cannot be replaced securely (e.g. due to worn or corroded fittings)
then they will be left off and the site contact will be informed before the sampling team leave site — this is
to reduce the risk of the port caps falling off after the sampling has been completed . All equipment will be
shut-down, following their respective shut-down procedures. Power cables will be disconnected and tidied
away. All the equipment on the sampling platform will be safely lowered to ground level using the same
techniques that were originally used to get the equipment onto the sampling platform. The platform and

any surrounding areas will be checked for tidiness, and any rubbish will be removed.

The sampling equipment will be loaded back into the vehicle and any Permits to Work will be signed off.
The site contact will be found and informed of how the sampling campaign went, and any questions
answered. As the emissions testing team leave site, they will sign out at the place they originally signed in

at.

Emergency Response Procedure

In the unlikely event that an incident occurs (for instance that one of the stack emissions testing engineers
falls ill, badly injures themselves, or becomes overcome with stack gases), either on an elevated platform,
meaning they are not able to get themselves down to ground level, or any other place on the client’s site,
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the other member of the team will first make the area safe. This may involve removing any danger, where
safe to do so, or removing all staff from the area. The alarm will then be raised. This raising of the alarm can
be by any means necessary (shouting for help, calling a phone number or physically raising the alarm by
leaving the sampling platform / location and finding someone, an emergency telephone etc.). There may
be site specific information in inductions which should also be followed when deciding how best to raise

the alarm.

If necessary, the emergency services will be called (dial 999 from any phone) to assist either from a medical
point of view (ambulance), or to aid in getting the incapacitated engineer down from the elevated platform
(fire service). Where emergency services are called, it is imperative that clear directions are given and

ideally someone should be waiting to meet them at the site gates to direct them to the emergency.

Where it is safe to do so, no-one in an injured state will be left on their own. After the alarm has been
raised, the person who raised the alarm will return to the casualty, so long as they are sure that “help” is on
its way, and that clear instructions are in place to enable the response team to locate the casualty

immediately on arrival.

Back at the Base Laboratory

Where recovery of samples is not performed on site, this will take place back at the base laboratory.
Appropriate PPE will be worn (chemical resistant gloves, eye protection and lab coat). General waste
generated on site will be discarded of in the general waste bins. Any unused reagents will be either
returned to the analysis laboratory, or taken via a specialist waste contractor, for proper waste disposal. All
equipment will be cleaned (if necessary) and then returned to its place on the shelving racks. Gas cylinders
will be securely stored in the gas cylinder storage area of the workshop, well away from any sources of
ignition. Any samples requiring analysis will be safely packaged and sent with their chain of custody form

to the analysis laboratory.

All electronic datasheets, risk assessments, data and photos generated during the site work will be
uploaded to the Element secure file server. Once analysis results are received, these will also be saved
onto the secure file server. The monitoring report will be generated and emailed to the customer within

the timescales agreed. Hard copies will be made available on request.

End of Method Statement
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APPENDIX 1: Sample Platform Requirements

The following summarised information is taken from the Environment Agency’s Technical Guidance Note

M1 (Monitoring) and BS EN 15259. Click here to see TGN M1.

The sampling location chosen for the measurement devices and sampling shall be of sufficient size, easily

passable, have regards for the safety of personnel (i.e. stack gas should really be under negative pressure)

and made in such a way that an emission measurement is representative for the measurement task and is

as technically perfect is possible. Installing the platform within the plant building should be investigated.

Any sampling platform used must have an adequate weight bearing capacity for the testing to be

employed.

Platforms should adhere to the following requirements:

a)

b)

d)
e)
f)
g
h)

Sufficient working area to manipulate probe and operate measuring instruments.

NOTE: A sufficient depth of the working area is given by the internal diameter or depth of duct and the wall thickness plus
1.5m, although this will only apply where isokinetic sampling is required e.g. Total Particulate Matter, Heavy Metals,
Dioxins/PCBs/PAHs etc. It may be that a reduced depth is sufficient to perform the testing. The suitability of the platform on a

site will be confirmed by your Element contact.

Permanent and temporary working platforms must have a load bearing capacity sufficient to fulfil the
measurement objective.

At least two handrails, at approx. 0.5m and 1m. Handrails should not obstruct insertion of sample
equipment into stack.

Vertical base boards (kickboards) with height of approx. 0.25m.

Removable chains / self closing gates at the top of access ladders.

Designed to allow free flow of water off the platform, and not allow the accumulation of dust.

For large horizontal ducts, a dual level platform may be required to allow safe access to all sample lines.

The area should be well ventilated with artificial lights in place for night time / winter working.

Other provisions of use are:

a)

b)

At least 2 x 110V (16 amp) power supply on the sample platform, with further power supplies at the
base of the platform. If outside, these should be protected from rain.

A hoist installed / or stairs to allow easy lifting of sampling equipment up to the sampling platform.
Weather protection (care should be taken on high stacks where weather protection may act as a wind

trap, which would put extra stress on the sample platform).
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APPENDIX 2: Access Port Requirements (page 1 of 2)

The following summarised information is taken from the Environment Agency’s Technical Guidance Note

M1 (Monitoring) and BS EN 15259. Click here to see TGN M1.

Access ports should have a minimum diameter of 125mm (this means using 125mm flange sample ports,
although in practice, 4” BSP ports are sufficient to enable easy insertion of sampling equipment).
Depending on the type of sampling to be employed, 50mm (or 2” BSP) diameter ports may be installed,
however, check the suitability of this reduced size with your Element contact before installing them on your

stack.

The number and positioning of these access ports is critical to obtaining reliable test data.

1. Where to position the sample ports
It is important to install the sample ports in a section of waste gas duct where homogenous flow
conditions and concentrations can be expected. The requirement for homogenous flow conditions are

generally fulfilled if the measurement plane is:

i as far downstream and upstream from any disturbance which could produce a change in direction of
flow (e.g. disturbances caused by bends, fans or partially closed dampers.

ii. in a section of duct with at least five hydraulic diameters of straight duct upstream of the sampling plane
and two hydraulic diameters downstream (five hydraulic diameters from the top of the stack), and

iii. in a section of duct with constant shape and cross-sectional area.

It is preferable to select a vertical section, as opposed to a horizontal section of duct as sedimentation
of total particulate matter can occur where high total particulate matter concentrations are present in

the duct.

2. Correct installation of sample ports
The sample ports should be installed at a height of between 1.2 to 1.5m from the floor of the platform
(i.e. between waist and chest height). It is important to ensure that nothing blocks access to the
sample port and the space behind it. All ports should be installed in such a way which will enable them
to be safely accessed (i.e. no requirement to lean over the edge of the platform, equipment not
suspended above a vertical drop). If ports are installed in such a way which would mean that the stack

testing engineer would have to act in an unsafe manner, that sample port will not be utilised.
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The table, below, should be used to calculate the correct number of sample ports to install on the

stack, taking into account stack diameter (for circular stacks) and stack cross-sectional area (for square

/ rectangular stacks).

CIRCULAR STACK SQUARE / RECTANGULAR STACK SQUARE / RECTANGULAR STACK
(CEN) (1so)*

Range of Duct Min. Number | Range of Sampling Min. Number | Range of Sampling | Min. Number

Diameters (m) of Sampling Plane Areas (m?) of Sampling Plane Areas (m?) of Sampling
<0.35 12 <0.1 1 <0.09 1
>0.35t0 2.0 2 0.1to 1.0 2 0.09 to 0.38 2
>3.6 43 1.1t02.0 3 0.38to 1.5 3
>2.0 >3 >1.5 4

" Speak to your Element contact to find out whether any of your tests will need the ISO sample port requirements (e.g. BS ISO
9096).

2 Although a single access port may be used, space permitting, it is preferable that 2 should be installed.

3 If space permits, it is desirable to install 4 sample ports (at 90° to each other on large, vertical circular stacks)

4. Port Positioning
Circular Stacks - ports should be positioned at 90° to one another, at exactly the same height.
Square / Rectangular Stacks - ports should be equally spaced and comply with the minimum number of
side divisions as specified in the table, above. To calculate the position of each port, divide the length
of the side on which the sample ports will be installed, by the number of sample lines required. Split
the cross-section of the stack into equally sized boxes, based upon this generated number. The centre
line of each sample port should be in line with the centre point of each of these equally sized boxes.

Ports should always be positioned on the longer side of the duct.

Square / Near Square Ducts Rectangular Ducts
>ie > >
33.3% 33.3% 33.3% 25% 25% 25% 25%
, R 37.5%
al 50% L al v
16.6% 16.6% 12.5%
L1 L1 L1 L1 L1
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APPENDIX 3: Diagrams (page 1 of 3)

The diagrams, below, are taken directly out of Environment Agency’s Technical Guidance Note M1
(Monitoring) and BS EN 15259, and provide guidance on the space required behind the installed access

ports, and therefore provide help on how to site the sample ports, relative to the installed access platform.

Plan view for typical small, vertical circular waste duct (< 3.6m diameter)

o Stack

/ Sampling platform

"‘-\ Sockets

Mimnmurof probe length* + 1.5m
Probe length is approximately stack diameter

\yﬁhe length mcludes nozzles, suction tubes/supports and filter holders

Plan view for typical vertical rectangular / square waste duct

Sampling line |

l«——  Minimum of probe length* + 1.5m  ——)]

Duct Platform area

Sampling line

Plan view

*the probe length includes nozzles. suction/support tubes and associated filter housing
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APPENDIX 3: Diagrams (page 2 of 3)

Plan and Side Views of a large vertical circular waste duct (> 3.6m)

Key
1 working platform b width of the working area
2 measurement port g internzl diamater of the waste gac duet

depth of the working area
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APPENDIX 3: Diagrams (page 3 of 3)

Side View of a vertical rectangular waste duct

4
"
\ -
v,
v
4

Key
1 WOrKng plationn & WIOTh Of the woOrang ared
2 megsurement poct dy  hyoulc asmeder of the waste gas duct
3 measurement plane ¢ Copth of Tw wWorkng anea
B Row Grecion A RO WOrng Preegit

Side View of a horizontal rectangular waste duct

Key
1 working platform b width of the working area
2 measurement port dn  hydraulic diameter of the waste gas duct
3 measurement plane e depth of the working area
4 flow direction h minimum working height
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