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Audit forms and check sheets for stack emissions monitoring
It is strongly recommended that regular audits of MCERTS accredited stack emissions monitoring organisations are carried out to ensure the accredited organisations continue to meet the requirements of MCERTS.
We strongly recommend that where possible audits are carried out on an unannounced basis. This gives the truest reflection of how work is normally carried out.

The audit forms are in Word format, so they can be adapted by the auditor. To help the auditor, notes in italics have been added to the forms.

The forms are:

A1: Operator, auditor, monitoring organisation and MCERTS documentation

A2: Health and safety

A3: Isokinetic sampling, wet chemistry and multiphase sampling
A4: Instrumental methods
Check sheets have also been included for checking site specific protocols and monitoring reports.

If you have any comments on the audit forms or check sheets please contact Rupert Standring at rupert.standring@environment-agency.gov.uk
	A1: Operator, auditor, monitoring organisation and MCERTS documentation


	Operator 
	

	Release point(s)
	 Unique stack identification from Permit.

	Auditor(s)
	 

	Monitoring organisation
	 

	Accreditation
	Check that monitoring organisation has MCERTS accreditation for the sampling method and relevant supplementary parameters, such as oxygen.

	Team leader
	At least one member of the team must have MCERTS Level 2 plus the Technical Endorsements relevant to the methods required. 

 TE 1 particulates; TE 2 multi phase (e.g. dioxins); TE 3 gases by manual methods; TE 4 gases by instrumental methods.

	Team member
	Must be a Level 1, 2 or registered as a trainee.

	Site review
	Date it was carried out. Was it done by a site visit?

	Site specific protocol (SSP)
	Does it meet MCERTS requirements? (see template in MCERTS performance standard). Does it match the permit? (e.g. methods listed, reference conditions).

	Deviations from SSP
	Are there any requirements in the SSP that the test team believe they will not be able to follow? If so, ask them to explain and justify deviations.

	Methods manual 


	Check the monitoring organisation’s methods manual is available on site.


	A2: Health and safety

	Permit to work
	

	Risk assessment
	Must be signed off by each team member on each day.

	COSHH assessment
	Should be available for chemicals brought to site by monitoring organisation and for chemicals in the stack gas.

	PPE requirements
	Have the monitoring team followed the site rules? 
Safety spectacles required while leak checking glassware and handling chemicals (e.g. solvents and solutions).

Appropriate chemically resistant gloves for handling chemicals.
Appropriate gloves for handling equipment and climbing ladders.

	First aid kit
	Check that an in date eye-wash solution is available.

	Platform details
	Have the monitoring team checked if there is a permanent platform inspection certificate available before going up a platform?
Have the monitoring team checked that temporary scaffold has been inspected and approved? (i.e. Scaftag system). For most monitoring work scaffold should be heavy duty and fixed to a permanent structure.

See TGN M1 for further information.

	Emergency rescue plan
	Have the monitoring team checked if there is an emergency rescue plan in place? 

	Work area
	Is it tidy? Check for trip hazards from trailing leads. 

	Exclusion zone
	Work area below a platform must be clearly cordoned off.
Men working overhead signs in place.

	Lifting system
	Observe how the equipment is lifted to the working area?
Is it done manually? Is a portable lifting system used? Is it secured to a suitable structure? Is the equipment showing signs of wear and tear?

Have personnel been on lifting and slinging courses?

	Port sealing / gas venting
	Check how the sampling access port is sealed during sampling? If working in an enclosed area, is the sample gas vented safely?

	Communications
	The team may need to communicate when working in different areas (i.e. ground level and platform). How do they communicate? Telephone, radio, shouting. Are man down alarms used?
Has communication been established with staff responsible for operating the process? (e.g. control room).

	Working hours & rest periods
	Is the work plan sensible?
Has it taken driving to and from site into account?

Is artificial lighting available for work when it’s dark?

	Chemical storage
	Do the monitoring team have fridges, solvent cabinets and cool boxes? 
Are items clearly labelled?
Check use by dates on solutions and solvents.

	Cylinder storage
	Are all the cylinders secured? (i.e. tied up or held in racks).
Check cylinders are not transported with regulators on.
Check regulator inspection dates. Check that regulators are in good condition.

	Electrical equipment
	Does it look in good condition? Is it all PAT Tested? If using 240 V, are there RCDs in place?


	A3: Isokinetic sampling, wet chemistry and multiphase sampling

	Pre-sampling

	Type of test
	e.g. Particulates.

	Standard number
	e.g. CEN, ISO etc.

	Pitot leak check
	Both Pitot openings should be checked for leaks before use.

	Stack temperatures and pressures
	These must be recorded on stack traverse sheet.

	Angle of gas flow
	Is a swirl test carried out?

How is the angle of gas flow measured?

The angle of gas flow should be less then 15° at each sample point.

	Moisture 
	How was the pre-test moisture for pre-sample calculations obtained? Was it measured, estimated or based on historical data?

	In-stack / out-stack
	Out of stack testing is required if there are water droplets.

	Sample duration
	WIs, LCPs and BS EN 14181 specify minimum sample durations.
If a batch process, how has the sample regime been decided? (e.g. peak emissions).

	LOD
	Check LOD is <10 % of ELV.

	Sample blank
	Observe / check a field blank has been carried out.

	Equipment inspection

	Equipment type
	Usually manual sample train. Automatic kit used by some companies. 

	Sample train details
	Is the glassware set up as per the standard? 

	Nozzles
	Carry out visual check to ensure nozzles are sharp and round.

	Probe length & materials
	Usually titanium probe. Monel used for HF.
High temperature work requires glass or stainless steel.
Stainless steel not allowed for HCl sampling.

	Pitots and calibration
	Has the Pitot got a sharp edge?

Is it labelled and calibrated?

	Thermocouple calibrations
	The following thermocouples are used: stack, probe, filter box, condenser, last impinger and gas meter

Thermocouples must be calibrated.


	A3: Isokinetic sampling, wet chemistry and multiphase sampling (continued)

	Sample run

	Pre-test leak check
	Check for: kinked umbilical, umbilical caught under equipment, low flow or low vacuum. Are there any bubbles in the impingers? 
Expect to see meter box gas volume needle spin round rapidly then slow down or stop completely.
Must be less than 2% of maximum flow rate (5% for dioxins).
Ask the team leader what the leak check pass criteria is? Check / calculate if it is has passed.

	Probe & filter temperature
	Particulates: stack temperature or 160°C.
Dioxins: filter temperature <125°C.
HCl: > 150°C.
Metals: 20°C above stack temperature or dew point (whichever is greatest).
SO2: 120°C or 20°C above the (acid) dew point.

	Impingers
	Impingers should be kept cold with ice.

	Condenser temperature (dioxins)
	The dioxin trap must be less than 20°C.
Thermocouple must be used to measure condenser outlet.

	Mid-test leak check (dioxins only)
	Must be carried out when changing port.
Must be less than 5% of maximum flow rate.
Must pass the leak check before sampling can be carried out.

	Post-test leak check (dioxins only)
	Must be carried out at the end of the sample run.
Must be less than 5% of maximum flow rate.
If leak check failed the sample is not valid.

	Data recording
	Must be recorded every 10 minutes.
Check for dioxin condenser temperature cycles (i.e. the temperature should drop each time ice is added).

	Reference conditions
	Check with permit.
If oxygen is measured, is the oxygen meter calibrated?

	Post Test

	Clean up, solutions and solvents
	Check the required clean up solutions are used.
Check they are applied in the required sequence.

	Impinger weighing
	Check weights should be used before weighing.

	Sample labelling
	 Check each sample is uniquely labelled.

	Sample storage
	Do samples have to be kept in cool boxes or fridges?  
Do samples have to be kept in the dark?

Is the sample storage temperature controlled?
How long will the samples be stored before going to a laboratory?


	A4: Instrumental methods

	Pre-sampling 

	Type of test
	E.g. CO by an infra red technique

	Standard number
	E.g. CEN, ISO etc.

	Sample duration
	WIs, LCPs and BS EN 14181 specify minimum sample durations.
If a batch process, how has the sample regime been decided? (e.g. peak emissions).

	Equipment inspection

	Equipment type
	This form is not suitable for FTIR.

	MCERTS certification
	Check if MCERTS certified. Check MCERTS certified range - 1.5 x daily ELV for WID, 2.5 x (daily) ELV for others.                                            

	Heated lines
	Used for VOC, NOx and SO2.
Check heaters are switched on and are at the required temperature.

	Probe / filter type
	Check appropriate materials are used.

	Warm-up time
	Have analysers been given enough time to warm up and stabilize?

	Analyser calibration
	Is the analyser within its calibration period?

	Certified gases
	Must be traceable to a gas certified by UKAS accreditation.
Must have an uncertainty of <2%.

	The test

	Pre-test leak check
	Must check full sample system

	Pre-test zeros / span
	Must check full sample system. Zero with N2 etc.

Span at approximately 80% range (good practise to span at ELV)

	Heated line temperature
	 Check it is at the required temperature.

	Filter temperature
	Must check full sample system. Zero with N2 etc.

Span at approximately 80% range (good practise to span at ELV)

	Post-test zeros / span drift
	<2% acceptable.

2% to 5% needs adjusting.

> 5% test invalid.

	Data logging
	Check the frequency of recorded readings and averaging periods. 

	Reference conditions
	Most analysers measure dry gases. FIDs measure wet gases.


	Site Specific Protocol (SSP) check sheet for stack emissions monitoring



	

	Contract/Job reference 
	

	Consultant
	 

	Operator
	 

	Installation name
	 

	Permit number  
	

	Report version number 
	 

	Date of report issue
	 

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Requirement
	Details/ items to be checked
	Checked      (/ x
	Comments

	Part 1 

Contact details, monitoring dates and personnel

	Operator name
	 
	 

	
	Operator address and contact information
	 
	 

	
	Permit number (including variations if applicable)
	 
	 

	
	Installation name
	 
	 

	
	Name of operator contact
	 
	 

	
	Date and report number of previous monitoring campaign
	 
	 

	
	Planned date of monitoring campaign
	 
	 

	
	Name and address of monitoring organisation
	 
	 

	
	Name, role during monitoring campaign, MCERTS registration number, certification level & technical endorsements held of all the persons to be involved in the monitoring campaign (certification expiry is to be included)
	 
	 

	Part 2

Monitoring Objectives
	The overall aim of the monitoring campaign
	 
	 

	
	The substances to be monitored at each emission point

-Emission Limit Value (ELV)

- Reference conditions at which the results are expressed

- Details of monitoring method(s) to be used for each substance
	 
	 

	
	The overall uncertainty of the method(s)
	 
	 

	Process Conditions
	The type of process
	 
	 

	
	A description of the process
	 
	 

	
	If batch process, whether the whole of the batch is to be sampled or the details of the part of the batch sampled
	 
	 

	
	The fuel type & feedstock
	 
	 

	
	The normal load, throughput or continuous rating of the plant
	 
	 

	
	Any unusual occurrences that take place during the process
	 
	 

	
	What type of abatement system is fitted (if applicable)
	 
	 

	
	What type of CEM system is installed and details of the data information system (if applicable)
	
	

	
	The process details that  need to be collected over the monitoring period
	
	


	Requirement
	Details/ items to be checked
	Checked      (/ x
	Comments

	Sample location
	Dimensions of the stack(s) and monitoring facilities
	
	

	
	A description of the location of the sampling plane for each release point
	 

  
	  

	
	For each sampling plane, a description of the type of sampling port (accessibility, size, number, location)
	  

 

 
	 

	
	For each sampling plane, a summary of the number, arrangement and orientation of the sampling line(s), and the number of sampling points per line
	 

 

 
	 

	
	Access to the stack
	 
	 

	
	Adequate work area at the sampling locations
	 

  
	 

	
	Availability of required utilities (electrical, lighting, water)
	
	

	
	Expected velocity profile*
	 

 
	 

	
	Expected temperature & moisture of the stack gas*
	 

 
	 

	
	Homogeneity test* (where required)
	 

 
	 

	
	Restriction on using equipment, e.g. intrinsically safe areas
	 

  
	 

	
	Physical restriction to using required apparatus
	  

 
	 

	
	Appropriate measurement equipment for the application
	  

 
	 

	
	For each sampling location, a summary of compliance with BS EN 15259 / EA TGN M1 (e.g. flow criteria, homogeneity, access to the sample line(s) and sample point(s)
	
	

	Details of Monitoring
	Expected emission values
	
	

	
	The equipment used for each substance monitored
	
	

	
	The sampling duration and number of samples for each measurement, including blanks 
	
	

	
	for manual methods, the proposed sample flow rate, volume and minimum sampling times
	  

 
	 

	
	For instrumental methods, the proposed span gas concentrations  (span gas should be 50-90% of analyser range or around the ELV)
	 

 

 
	 

	
	The measurement concentration range and lower detection limit
	  

 
	 

	
	For manual methods requiring a separate chemical analysis stage, details of the analytical method & the laboratory carrying out the analysis
	 

 

 
	 

	
	Any modifications to the technical procedure, with justification and any resulting changes to the uncertainties
	  

 
	 

	
	An explanation why any substance(s) in the monitoring objectives will not be monitored
	 
	 

	
	An explanation why any substance(s) will not be monitored in accordance with the monitoring method
	
	


* Historical information from a previous measurement reports may be used. 
	Additional Information:

TE1 - Particulates      TE2 – phase partitioned species (metals, dioxins, PCBs, PAH)       TE3 – gases and vapours by manual techniques

TE4 – gases and vapours by instrumental techniques 

Additional comments



	Summary and outcome

	

	SSP checked by:



	Date:




	Check sheet for stack emissions monitoring reports


	

	Contract/Job reference 
	

	Monitoring organisation / contractors
	 

	Operator
	 

	Installation name
	 

	Permit number  
	

	Report version number 
	 

	Date of report issue
	 

	

	Requirement
	Details to be checked
	(/ x
	Comments

	All Pages           (Header/Footer)


	Report reference number
	 
	 

	
	Permit number (including variation number, if applicable)
	 
	 

	
	Operator & installation name
	 
	 

	
	Year of monitoring visit 
	 
	 

	
	Sequential number of the visit in the year (if applicable)
	 
	 

	
	Version number
	 
	 

	
	Page number (page x of y)
	 
	 

	Cover Sheet         (Not including Header/Footer)
	MCERTS and UKAS logos and registration number of monitoring organisation
	 
	 

	
	Permit number
	 
	 

	
	Operator name
	 
	 

	
	Installation name
	 
	 

	
	Dates of monitoring visits
	 
	 

	
	Contract number of reference
	 
	 

	
	Name and address of client organisation
	 
	 

	
	Name and address of monitoring organisation
	 
	 

	
	Date of report
	 
	 

	
	Name, MCERTS registration number and function of the person approving the report (must be Level 2 certified and hold the technical endorsements (TE) relevant to the substances being measured)
	 
	 

	
	Signature of person approving the report
	 
	 

	Contents
	Description of parts 1 and 2 of the report
	 
	 

	Monitoring Objectives
	Overall aim of the monitoring campaign
	 
	 

	
	Substances to be monitored at each monitoring point
	 
	 

	
	Any special requirements stated
	 
	 


	Requirement
	Details to be checked
	(/ x
	Comments

	Monitoring Results                     (for each emission point)
	Emission Point Reference / Stack Reference
	
	

	
	Substance to be monitored as permit and SSP
	 

  
	  

	
	Emission Limit Value (ELV) expressed in the terms & units defined in the permit (e.g. mg/m3)
	  

 

 
	 

	
	Periodic monitoring results completed for each emission point in the same terms as the ELV (e.g. mg/m3) and transcribed correctly from calculation sheets
	 

 

 
	 

	
	Uncertainty associated with the result  at a 95% confidence level
	 
	 

	
	Units for the ELV, the periodic monitoring result and the uncertainty
	 

  
	 

	
	Reference conditions at which the results are expressed (e.g. 273K, 101.3kPa 3% 02, dry)
	
	

	
	Date of monitoring / sampling completed and transcribed correctly from calculation sheets
	 

 
	 

	
	Start & end times of monitoring completed and transcribed correctly from calculation sheets
	 

 
	 

	
	Sampling durations as per site specific protocol
	 

 
	 

	
	Name & reference number of monitoring method used for each determinand
	 

  
	 

	
	Accreditation for use of method (MCERTS, UKAS), for each determinand has been listed (check UKAS website for a schedule of accreditation for the monitoring organisation to verify)
	  

 
	 

	
	Process / operating  status at the time of monitoring
	  

 
	 

	Operating Information
	Whether the process was continuous or batch
	
	

	
	Whether the whole of the batch was sampled or the details of the part of the batch sampled (if applicable)
	 

 

 
	 

	
	What fuel was used during monitoring  (if applicable)
	
	

	
	What feedstock was used during monitoring (if applicable)
	  

 
	 

	
	The normal load, throughput or continuous rating of the plant (if applicable)
	 

 

 
	 

	
	Details of abatement system and whether operating
	  

 
	 

	
	The periodic monitoring results and the results obtained for the corresponding period by the operator's CEMS completed and transcribed correctly from calculation sheets
	 

 

 
	 

	Monitoring Deviations
	An explanation why any substance(s) in the monitoring objectives was not monitored 
	  

 
	 

	
	An explanation why any substance(s) in the monitoring objectives was not monitored
	 
	 

	
	Any other issues relevant to the monitoring results
	
	


	Requirement
	Details to be checked
	( / x
	Comments

	Part 2

Appendix 1
	Name, role during monitoring campaign, MCERTS registration number certification level and technical endorsements held of the persons who carried out the monitoring campaign (are the technical endorsements required held by the team leader?)
	
	

	
	Substances monitored, the ref number of the standard method used, and the reference to the technical procedure used by the monitoring organisation
	 
	 

	
	A reference to the equipment checklists used on the monitoring campaign
	 
	 

	Further Appendices     (for each emission point)
	Diagrams showing the dimensions of the stack and the monitoring facilities
	
	

	
	Flow criteria measurements such as temperature, pressure and gas velocity 

Velocity difference highest to lowest <3:1 (9:1 for method 5 pressure readings)
	 

 

 

 
	 

	
	Gas homogeneity test results
	
	

	
	Gas measurements – oxygen, carbon dioxide (if required)
	 

 

 
	 

	
	Water vapour measurements
	  

 
	 

	
	Sampling measurements such as stack gas temperature and velocity during sampling
	 

 

 
	 

	
	Instrumental gas analyser site calibration measurements inc zero and span gas concentrations (span gas should be 50-90% of analyser range or around the ELV)

(if range has changed part way through, has the span check been redone?)
	 

 

 
	

	
	Instrument ranges stated and appropriate
	  

 
	 

	
	Instrument drift stated and correct (0-5%)
	  

 
	 

	
	Instrument results corrected for drift (if 2-5%)
	  

 
	 

	
	Instrumental gas analyser results
	  

 
	 

	
	Laboratory analysis sheets including the name of the analytical lab, accreditation for methods used and date of analysis
	 

 

 
	 

	
	Manual methods results calculations, including concentrations and mass emissions (if required)
	  

 
	 

	
	Isokinetic sampling achieved (95-115%)
	 

 

 
	 

	
	Uncertainty calculations for each reported result, including
	  

 
	 

	
	A list of parameters that affect the measurement uncertainty
	  

 
	 

	
	Uncertainty sources (in order of significance)
	
	

	
	Combined uncertainty for sources
	
	

	
	Expanded total uncertainty as a percentage of the total measured
	
	

	
	Expanded total uncertainty in units of measurement
	
	

	
	Expanded total uncertainty as a percentage of the ELV (expressed at a 95% confidence interval)
	
	


	Additional Information:

TE1 - Particulates      TE2 – phase partitioned species (metals, dioxins, PCBs, PAH)       TE3 – gases and vapours by manual techniques

TE4 – gases and vapours by instrumental techniques 

Additional comments



	Summary and outcome

	

	Report checked by:



	Date:
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