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sarah.roberts 

From: Wilkinson, Christiaan [Christiaan.Wilkinson@norwest.co.uk]

Sent: 02 July 2008 08:19

To: Phillips, Matthew

Subject: Baseline groundwater Monitoring data 

Attachments: R081095.doc; 081095.xls

Page 1 of 1

08/05/2009

Matthew, 
  
Please see the attached baseline water monitoring data and samples collected from the Reen (SM1, SM2 and 
SM3). Unfortunately I do not have the location plan for the collection of samples from the Reen and have 
assumed them to be as per the WYG proposed sample location plan. For confirmation of the exact locations 
of the Reen water samples you should speak to Sam Davies. 
  
The good news is there are no PCB’s in any of the water samples. The bad news is there is elevated PAH 
and benzo(a)pyrene in the Reen water samples. The EA and WYG will have some comments to make on the 
elevated PAH’s. 
  
Regards, 
  
Christiaan Wilkinson 
Principal Environmental Scientist 
  
Norwest Holst Limited - Soil Engineering Division 
Parkside Lane 
Dewsbury Road 
Leeds 
LS11 5SX 
  
Tel: 0113 3859138 
Fax: 0113 2760472 
Email: Christiaan.Wilkinson@norwest.co.uk 
Web: www.soil-engineering.co.uk 
  

  
  



ECoS REPORT NO. 081156 Durham Rd
DATE ISSUED 17/07/08 F15285

HOLE NO/SAMPLE ID SM01 SM02 SM03 SM04 SM05 SM06

SAMPLE DEPTH
SAMPLE NO.

SAMPLE TYPE
DATE SAMPLED 02/07/08 02/07/08 02/07/08 02/07/08 02/07/08 02/07/08

RECEIPT DATE 03/07/08 03/07/08 03/07/08 03/07/08 03/07/08 03/07/08

OUR REF. S0807326 S0807327 S0807328 S0807329 S0807330 S0807331

MATRIX Other Water Other Water Other Water Other Water Other Water Other Water

pH N/A 7.5 8 8 7.7 7.6 7.6
Phenols ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
PAH (sum of PAH 17) ug/l 0.86 0.31 0.07 0.19 0.1 0.28
Naphthalene ug/l <0.02 <0.02 <0.02 0.03 0.03 0.02
Acenaphthylene ug/l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Acenaphthene ug/l 0.02 <0.02 <0.02 0.02 0.02 <0.02
Fluorene ug/l <0.02 <0.02 <0.02 <0.02 0.02 0.03
Phenanthrene ug/l 0.03 0.04 0.03 0.04 0.03 0.06
Anthracene ug/l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Fluoranthene ug/l 0.03 0.07 0.04 0.04 <0.02 0.05
Pyrene ug/l <0.02 0.06 <0.02 0.03 <0.02 0.04
Benzo(a)anthracene ug/l <0.01 0.02 <0.01 0.01 <0.01 0.02
Chrysene ug/l <0.01 0.03 <0.01 0.01 <0.01 0.02
Benzo(b)+(j)fluoranthene ug/l <0.01 0.03 <0.01 0.02 <0.01 0.03
Benzo(k)fluoranthene ug/l <0.01 0.02 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene ug/l <0.01 0.02 <0.01 <0.01 <0.01 0.02
Indeno(1,2,3-cd)pyrene ug/l <0.01 0.01 <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene ug/l <0.01 0.01 <0.01 <0.01 <0.01 <0.01
Arsenic ug/l <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Cadmium ug/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chromium ug/l 1.2 2.2 1.8 2.1 2.6 3.2
Lead ug/l <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Mercury ug/l 0.5 0.3 <0.2 <0.2 <0.2 <0.2
Nickel ug/l <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Selenium ug/l <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Benzene ug/l <1 <1 <1 <1 <1 <1
Toluene ug/l <1 <1 <1 <1 <1 <1
Ethylbenzene ug/l <1 <1 <1 <1 <1 <1
m+p-Xylene ug/l <1 <1 <1 <1 <1 <1
o-Xylene ug/l <1 <1 <1 <1 <1 <1
TPH mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
TPH EC10-EC12 mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TPH EC12-EC16 mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TPH EC16-EC21 mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TPH EC21-EC35 mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
TPH EC35-EC40 mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
TPH EC5-EC6 mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TPH EC6-EC8 mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TPH EC8-EC10 mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Polychlorinated biphenyl BZ#101 µg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#118 µg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#138 µg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#153 µg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#180 µg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#28 µg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#52 µg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005



sarah.roberts 

From: Phillips, Matthew [Matthew.Phillips@norwest.co.uk]

Sent: 27 February 2009 14:52

To: sarah.roberts

Cc: rhysm.davies

Subject: Glebelands School Records - Leachate Breakout

Attachments: 2008.07.14.0700.Incident at Reen.tif - 1 - 2008.07.14.0700.Incident at Reen.tif; Baseline 
groundwater Monitoring data ; Water Test results

Page 1 of 2

08/05/2009

Sarah, 
  
I have been reviewing correspondence relating to the leachate breakout for your use in producing the 
validation report.  The incident was reported to the EA on 23rd June 2008 and their local Environment Officer 
(Geraint Richards) visited site the same day, taking water samples during his visit.  I attach an email from 
Geraint in which he advised there is little cause for concern.  We have received no further formal 
communication from the EA about this matter but they have stated during a telephone conversation that they 
have closed the file.  I also attach two emails from Norwest Holst Soils containing results from water samples 
taken immediately after the breakout and a week later.  All other relevant communications regarding the 
leachate were either written by or sent to Rhys, so he should already have the information.  If you feel you 
need to obtain any further information from the EA, Geraint Richards’ contact details are: 
  
Tel: 02920 582756 
Mob: 07900 138293 
Email: Geraint.richards@environment-agency.gov.uk 
  
Regards, 
  
Matthew Phillips 
  
Section Engineer 
Norwest Holst 
Glebelands PFI Newport 
Site Office 
Bank Street 
Glebelands 
Newport 
NP19 7HF 
  
Tel: 01633 235920 
Direct: 01633 235925 
Fax: 01633 264764 
Mob: 07778 521464 
  

**************************************************************************************************************** 

Vinci PLC Group of Companies 

Opinions expressed in this e-mail are those of the individual not the company, unless specifically indicated to that effect. 

This e-mail together with any files attached is confidential and intended for the addressee only. 

If you have received this in error, please delete it from your PC and inform our IT Department on 01923 470407 or itsupport@vinci.plc.uk. 

  

This footnote also confirms that this e-mail has been scanned for the presence of computer viruses. 

Vinci PLC 



Registered in England and Wales No. 737204 Registered Office : Astral House, Imperial Way, Watford, Hertfordshire, WD24 4WW 

  

**************************************************************************************************************** 
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ECoS REPORT NO. 081095 Durham Road, Newport
DATE ISSUED 30/06/08 F15285

HOLE NO/SAMPLE ID SM1 SM2 SM3 BH604A BH601 BH602 BH608 BH603 BH604 BH606A

SAMPLE DEPTH
SAMPLE NO.

SAMPLE TYPE
DATE SAMPLED 23/06/08 23/06/08 23/06/08 23/06/08 23/06/08 23/06/08 23/06/08 23/06/08 23/06/08 23/06/08

RECEIPT DATE 24/06/08 24/06/08 24/06/08 24/06/08 24/06/08 24/06/08 24/06/08 24/06/08 24/06/08 24/06/08

OUR REF. S0806956 S0806957 S0806958 S0806959 S0806960 S0806961 S0806962 S0806963 S0806964 S0806965

MATRIX Other Water Other Water Other Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

pH N/A 8 8.1 8.2 8.4 7.8 7.6 7.6 7.8 7.5 8
Phenols ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
PAH (sum of PAH 17) ug/l 14.79 16.81 2.69 0.08 1.18 0.28 0.61 0.17 0.21 <0.08**
Naphthalene ug/l 0.09 0.06 0.03 0.06 <0.06** <0.02 0.15 0.02 <0.06** <0.08**
Acenaphthylene ug/l 0.06 0.07 <0.02 <0.02 <0.06** <0.02 <0.02 <0.02 <0.06** <0.08**
Acenaphthene ug/l 0.33 0.3 0.11 <0.02 <0.06** <0.02 0.31 <0.02 <0.06** <0.08**
Fluorene ug/l 0.27 0.22 0.09 <0.02 <0.06** <0.02 0.07 <0.02 <0.06** <0.08**
Phenanthrene ug/l 1.09 1.28 0.26 0.02 0.09 0.02 0.03 0.02 0.06 <0.08**
Anthracene ug/l 0.21 0.22 0.06 <0.02 <0.06** <0.02 <0.02 <0.02 <0.06** <0.08**
Fluoranthene ug/l 2.09 2.44 0.43 <0.02 0.15 0.04 0.03 <0.02 0.06 <0.08**
Pyrene ug/l 1.61 1.85 0.31 <0.02 0.15 0.03 0.02 <0.02 0.06 <0.08**
Benzo(a)anthracene ug/l 0.94 1.19 0.16 <0.01 0.09 0.03 <0.01 0.02 <0.03** <0.04**
Chrysene ug/l 1.48 1.79 0.25 <0.01 0.12 0.03 <0.01 0.02 <0.03** <0.04**
Benzo(b)+(j)fluoranthene ug/l 2.12 2.37 0.31 <0.01 0.18 0.04 <0.01 0.02 <0.03** <0.04**
Benzo(k)fluoranthene ug/l 0.7 0.76 0.09 <0.01 0.09 <0.01 <0.01 <0.01 <0.03** <0.04**
Benzo(a)pyrene ug/l 1.18 1.39 0.2 <0.01 0.15 0.04 <0.01 0.02 <0.03** <0.04**
Indeno(1,2,3-cd)pyrene ug/l 1.03 1.27 0.14 <0.01 0.09 0.03 <0.01 0.02 <0.03** <0.04**
Dibenz(a,h)anthracene ug/l 0.48 0.44 0.08 <0.01 <0.03** <0.01 <0.01 <0.01 <0.03** <0.04**
Benzo(g,h,i)perylene ug/l 1.12 1.18 0.18 <0.01 0.09 0.04 <0.01 0.04 <0.03** <0.04**
Arsenic ug/l <2.0* <2.0* <2.0* 41.9 <2.0* 4.2 7.6 3.8 <2.0* 19.8
Cadmium ug/l <0.1* 0.19 <0.1* 0.19 0.19 0.26 <0.1* 0.18 0.33 0.37
Chromium ug/l <0.7* <0.7* <0.7* 15.24 <0.7* 1 1.81 1.17 <0.7* 19.58
Lead ug/l <2.0* <2.0* <2.0* <2.0* 11.5 13.5 <2.0* <2.0* <2.0* <2.0*
Mercury ug/l 0.27 <0.2* <0.2* <0.2* <0.2* <0.2* <0.2* <0.2* <0.2* <0.2*
Nickel ug/l <5.0* <5.0* <5.0* 6.8 9.3 11.2 11.9 13.5 145.7 <5.0*
Selenium ug/l <5.0* <5.0* <5.0* <5.0* <5.0* <5.0* <5.0* <5.0* <5.0* <5.0*
Benzene ug/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene ug/l <1 <1 <1 1 <1 <1 <1 <1 <1 <1
Ethylbenzene ug/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
m+p-Xylene ug/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
o-Xylene ug/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
TPH mg/l 0.19 0.11 <0.05 <0.05 <0.15** <0.05 <0.05 <0.05 <0.15** <0.20**
TPH EC10-EC12 mg/l <0.03** <0.01 <0.01 <0.01 <0.03** <0.01 <0.01 <0.01 <0.03** <0.04**
TPH EC12-EC16 mg/l <0.03** <0.01 <0.01 <0.01 <0.03** <0.01 <0.01 <0.01 <0.03** <0.04**
TPH EC16-EC21 mg/l 0.03 0.01 <0.01 <0.01 <0.03** <0.01 <0.01 <0.01 <0.03** <0.04**
TPH EC21-EC35 mg/l 0.15 0.08 <0.05 <0.05 <0.15** <0.05 <0.05 <0.05 <0.15** <0.20**



TPH EC35-EC40 mg/l <0.15** <0.05 <0.05 <0.05 <0.15** <0.05 <0.05 <0.05 <0.15** <0.20**
TPH EC5-EC6 mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TPH EC6-EC8 mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TPH EC8-EC10 mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Polychlorinated biphenyl BZ#101 ug/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#118 ug/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#138 ug/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#153 ug/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#180 ug/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#28 ug/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Polychlorinated biphenyl BZ#52 ug/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

Monitoring Point ID

2.16

Relative pressure

CH4: Peak

CO: Peak

H2S: Steady State

H2S: Peak

<1

1

1

1 NR NR

<1<1 <1

1.5 0.7 2.1 3.0

NR

-0.6

<1 <1

1.79 1.89

20.5

1

<1

20.6

1.4

<0.1

<0.1

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

CH4: (LEL) Steady State

Hole ID

BH601

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

RainCloud Cloud

GA 2000

24/04/2008

Cloud Fine

1.80

NR

0.1

0.1

4.7

NR

16.5

NR

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

N/A

1

0.1

0.1

1

0.1

0.1

0.1

%v/v

%v/v

%v/v

Date: 20/06/2008

S.Davies

mbgl

N/A

mb

mb

%

%

%v/v

%v/v

l/hr

%v/v

ppm

ppm

ppm

1

20/06/2008

16:17

1.93

ss

1017

0

3

ppm

2

NR

0

63 4 5

30/10/2008 23/12/2008

<1

7 8

10/10/2008 16/10/2008 23/10/2008

18:17 10:31 08:30

2

10:30 NR

ss ss ss ss ss

1.83 1.86

3 2 7 3 <1

1023 1013

<1

10321015 991

<1 <1 <1 <1 <1

<1 <1

<0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1

<0.1 <0.1

4.1 4.9 5.8 6.7

NR <0.1

13.3 15.2

20.0 19.8

14.2 12.4

<1 NR NR NR <1

NR 20.2

<1 <1 <1 <1 <1

<1 NR

<0.1



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

Monitoring Point ID

2.81

Relative pressure

CH4: Peak

CO: Peak

H2S: Steady State

H2S: Peak

<1

1

1

1 NR NR

<1<1 <1

1.5 0.6 1.7 1.6

<1

-1.1

<1 <1

2.00 2.1

20.4

0.3

<1

20.8

0.6

<0.1

<0.1

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

CH4: (LEL) Steady State

Hole ID

BH602

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

RainCloud Cloud

GA 2000

24/04/2008

Cloud Fine

2.04

NR

0.1

0.2

8.1

NR

12.1

12.3

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

N/A

1

0.1

0.1

1

0.1

0.1

0.1

%v/v

%v/v

%v/v

Date: 20/06/2008

S.Davies

mbgl

N/A

mb

mb

%

%

%v/v

%v/v

l/hr

%v/v

ppm

ppm

ppm

1

20/06/2008

16:00

2.12

ss

1017

1

2

ppm

3

NR

<1

63 4 5

30/10/2008 23/12/2008

<1

7 8

10/10/2008 16/10/2008 23/10/2008

18:10 10:25 08:35

2

16:00 NR

ss ss ss ss ss

2.07 2.08

<1 <1 3 <1 <1

1023 1012

<1

10321015 1006

NR <1 <1 <1 <1

<1 <1

<0.1 <0.1 <0.1 <0.1

NR <0.1 <0.1 <0.1

<0.1 <0.1

4.1 2.6 9.5 <0.1

NR <0.1

16.1 17.8

19.9 20.1

10.9 20.1

0 NR NR NR <1

NR 20.1

<1 <1 <1 <1 <1

NR NR

<0.1



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

<0.1

<1 <1 <1 <1 <1

NR NR

7 NR NR NR <1

NR 20.1

7.7 19.310.9 19.5

19.9 19.8

<0.1 <0.1

5.2 0.2 7.3 0.3

NR <0.1

<0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1

<1 <1 <1 <1 <1

<1 <1 <1

10321015 992

<1 <1 1 1 <1

1023 1013

SS SS SS SS SS

2.49 2.74

11:25 NR

7 8

10/10/2008 16/10/2008 23/10/2008

17:50 10:20 08:45

2

1

NR

<1

63 4 5

31/10/2008 23/12/2008

<1

1

20/06/2008

03:07

2.18

SS

1017

<1

2

ppm

l/hr

%v/v

ppm

ppm

ppm

%

%

%v/v

%v/v

mbgl

N/A

mb

mb

Date: 20/06/2008

S.Davies

0.1

0.1

0.1

%v/v

%v/v

%v/v

N/A

1

0.1

0.1

1

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

Cloud Fine

3.13

NR

0.1

0.1

8.8

10.6

* 6.0

9.4

GA 2000

24/04/2008

* O2 Steady State reading did not settle enough for positive reading however was erratic between 6.0 and 7.0

RainCloud Cloud

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

CH4: (LEL) Steady State

Hole ID

BH603

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

0.5

<0.1

<0.1

2.64 2.41

20.4

0.5

<1

20.9

<1

-0.9

<1 <1 <1 <1

1.2 0.7 1.3 3.0

H2S: Steady State

H2S: Peak

<1

1

1

1 NR NR

<1

Monitoring Point ID

3.48

Relative pressure

CH4: Peak

CO: Peak



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list): GA 2000 (rounds 1-5) replacement GA 2000 (rounds 6-  )

Equipment Last Calibrated (respective to list above): 24/04/2008 (rounds 1-5),  21/10/2008 (rounds 6-  )

Comments

Monitored By:

Form No. Revision No.

Relative pressure

CH4: Peak

CO: Peak

0

0.0

1

1

1 <1

<1

NR 0.0 <0.1

NR 0

Atmospheric pressure

CH4: (LEL) Steady State

Table No.White, Young & Green.

Vinci Plc.

N/A

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Monitoring Point ID

3.48

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

Hole ID

BH603

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

Weather Conditions:

O2: Steady State

Round 10 - BH covered by temporary road when uncovered gas tap had split due to compression. 

* O2 Steady State reading did not settle enough for positive reading however was erratic between 6.0 and 7.0

Rain Cloud

CH4: (LEL) Peak

CH4: Steady State

Gas Flow

H2S: Steady State

H2S: Peak

0.0

5.4

0.0

2.62

0

SS

1009

0 <1

20.2

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

0.0

Depth to base of installation

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

N/A

1

0.1

mbgl

N/A

mb

mb

%

%

1

0.1

0.1

0.1

1

1

Fine

Date: 20/06/2008

S.Davies

l/hr

%v/v

ppm

ppm

ppm

ppm

0

0

0

%v/v

%v/v

%v/v

%v/v

%v/v

0.1

10.1

11 12 13

3

9

27/11/2008

10:48

2.69

1032

1514 16

04/12/2008 11/12/2008 23/12/2008

15:07 12:34 NR

10

SS SS SS

2.68 2.41

NR 8 <1

NR 1010

NR 0 <1

NR 0

NR 0.0 <0.1

NR 1.4 <0.1

0.1 0.5

NR 17.6 0.5

NR

NR 19.6

20.4

20.9

NR 0.0

NR 0 <1

NR 0 <1

NR 0



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

Monitoring Point ID

3.30

Relative pressure

CH4: Peak

CO: Peak

H2S: Steady State

H2S: Peak 1

1

1 NR NR

0 0

1.1 1.4 1.2 2.7

NR

-1.6

NR 0

2.15

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

CH4: (LEL) Steady State

Hole ID

BH604

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

RainCloud Cloud

GA 2000

24/04/2008

Cloud Fine

2.12

NR

0.1

0.1

1.2

2.1

19.5

NR

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

N/A

1

0.1

0.1

1

0.1

0.1

0.1

%v/v

%v/v

%v/v

Date: 20/06/2008

S.Davies

mbgl

N/A

mb

mb

%

%

%v/v

%v/v

l/hr

%v/v

ppm

ppm

ppm

1

20/06/2008

15:12

2.08

SS

1016

0

2

ppm

1

NR

0

63 4 5

30/10/2008

0

7 8

10/10/2008 16/10/2008 23/10/2008

17:38 10:00 08:53

2

12:33

SS SS SS SS

2.17 2.34

0 1 4 2

1023 1012

0

1015 992

0 0 0 0

0 0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 15.0

0.0 0.0

1.1 0.5 0.1 6.6

NR 0.0

19.9 19.8

19.9 19.8

19.8 17.2

0 NR NR NR

0.0 20.3

0 0 0 0

NR NR



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list): GA 2000 (rounds 1-5) replacement GA 2000 (rounds 6-  )

Equipment Last Calibrated (respective to list above): 24/04/2008 (rounds 1-5),  21/10/2008 (rounds 6-  )

Comments

Monitored By:

Form No. Revision No.

<1 <1 <1

<1 <1

20.4 19.7

<1 <1 <1

13.4

16.1

16.1

0.0 0.1 2.9

4.9

<0.1 <0.1 <0.1

<1 <1 <1

<1 <1

<1 -4 <1

979 1010

SS SS SS

2.21 2.10

16

04/12/2008 11/12/2008 23/12/2008

11:30 12:15 NR

10 151413

<1

9

27/11/2008

10:22

2.13

1032

%v/v

0.1

11 12

<0.1 <0.1 <0.1

4.4 2.8

14.6

%v/v

%v/v

%v/v

%v/v

ppm

ppm

<1

<1

<1

Date:

S.Davies

1

l/hr

%v/v

ppm

ppm

0.1

0.1

0.1

1

N/A

1

0.1

mbgl

N/A

mb

mb

%

%

1

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

Fine

2.15

<1

SS

1010

<1 <1

Gas Flow

H2S: Steady State

H2S: Peak

<0.1

<0.1

1.3

0.0

19.5

20.2

2.03

Weather Conditions:

O2: Steady State

Rain Cloud

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

Hole ID

BH604

Table No.White, Young & Green.

Vinci Plc.

N/A

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Monitoring Point ID

3.30

Atmospheric pressure

CH4: (LEL) Steady State

<1

-0.1

<1 <1 <1

-0.1 -0.1 0.2

1

1

1 <1

Relative pressure

CH4: Peak

CO: Peak

CH4: (LEL) Peak

CH4: Steady State



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

0 0 0 0

0 NR

0 NR NR NR

NR 20.5

19.9 18.820.2 20.2

20.1 19.7

0.0 0.0

0.0 1.0 0.2 3.2

0.0 2.5

0.0 0.0 0.1 0.1

0.0 0.0 0.0 0.0

0 0 0 0

0 0 0

1015 992

0 1 2 4

1023 1012

SS SS SS SS

NR NR

12:43

7 8

10/10/2008 16/10/2008 23/10/2008

17:38 09:44 09:00

2

5

NR

0

63 4 5

30/10/2008

0

1

20/06/2008

15:05

7.75

SS

1016

1

2

ppm

l/hr

%v/v

ppm

ppm

ppm

%

%

%v/v

%v/v

mbgl

N/A

mb

mb

Date: 20/06/2008

S.Davies

0.1

0.1

0.1

%v/v

%v/v

%v/v

N/A

1

0.1

0.1

1

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

Cloud Fine

7.20

NR

0.1

0.2

0.0

NR

20.0

NR

GA 2000

24/04/2008

RainCloud Cloud

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

CH4: (LEL) Steady State

Hole ID

BH604 A

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

NR

NR

-2.3

0 0 0 0

1.0 2.2 1.3 2.2

H2S: Steady State

H2S: Peak 1

1

1 NR NR

Monitoring Point ID

13.61

Relative pressure

CH4: Peak

CO: Peak



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list): GA 2000 (rounds 1-5) replacement GA 2000 (rounds 6-  )

Equipment Last Calibrated (respective to list above): 24/04/2008 (rounds 1-5),  21/10/2008 (rounds 6-  )

Comments

Monitored By:

Form No. Revision No.

Relative pressure

CH4: Peak

CO: Peak

CH4: (LEL) Peak

CH4: Steady State

1

1

1 <1

<1

-3.8 -0.1 <0.1

<1

-0.1

<1 <1

Atmospheric pressure

CH4: (LEL) Steady State

Table No.White, Young & Green.

Vinci Plc.

N/A

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Monitoring Point ID

13.61

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

Hole ID

BH604 A

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

Weather Conditions:

O2: Steady State

Ruond 10- Gas Flow peaked at -3.8 l/h within 30seconds then gradually exhausted over 10 mins to -0.4 l/h.

Rain Cloud

<1

Gas Flow

H2S: Steady State

H2S: Peak

<0.1

<0.1

0.2

<0.1

20.2

20.3

<1

SS

1009

<1

Fine

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

N/A

1

0.1

mbgl

N/A

mb

mb

%

%

1

0.1

0.1

0.1

1

1

l/hr

%v/v

ppm

ppm

Date:

S.Davies

ppm

ppm

<1

<1

<1

%v/v

%v/v

%v/v

%v/v

%v/v

0.1

11 12

<0.1 <0.1 <0.1

0.4 0.3

20.1

13

1

9

27/11/2008

10:39

7.15

1032

6.93

1514 16

04/12/2008 11/12/2008 23/12/2008

11:12 11:50 NR

10

SS SS SS

7.30 7.24

4 1 <1

980 1011

<1 <1 <1

<1 <1

<0.1 <0.1 <0.1

<0.1 0.1 0.3

0.4

19.4

21.0

21.0

20.3 19.4

<1 <1 <1

<1 <1 <1

<1 <1



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

Monitoring Point ID

3.55

Relative pressure

CH4: Peak

CO: Peak

H2S: Steady State

H2S: Peak 1

1

1 NR NR

0 0

1.0 2.3 1.5 2.9

1

-1.6

0 0

1.80

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

CH4: (LEL) Steady State

Hole ID

BH605

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

RainCloud Cloud

GA 2000

24/04/2008

Cloud Fine

2.12

NR

0.0

0.0

2.5

2.6

12.8

13.8

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

N/A

1

0.1

0.1

1

0.1

0.1

0.1

%v/v

%v/v

%v/v

Date: 20/06/2008

S.Davies

mbgl

N/A

mb

mb

%

%

%v/v

%v/v

l/hr

%v/v

ppm

ppm

ppm

1

20/06/2008

14:33

DRY

SS

1015

0

0

ppm

1

NR

1

63 4 5

31/10/2008

0

7 8

10/10/2008 16/10/2008 23/10/2008

17:18 09:15 09:05

2

09:15

SS SS SS SS

2.20 2.21

0 1 4 -52

1023 1012

0

1015 1005

0 NR 0 0

0 3

0.0 0.2 0.0 0.0

0.0 0.2 0.1 0.0

0.0 4.0

0.0 0.5 0.7 0.2

0.1 NR

19.7 19.8

20.0 18.9

18.5 19.4

0 0 NR NR

19.9 0.0

0 0 0 0

0 0



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list): GA 2000 (rounds 1-5) replacement GA 2000 (rounds 6-  )

Equipment Last Calibrated (respective to list above): 24/04/2008 (rounds 1-5),  21/10/2008 (rounds 6-  )

Comments

Monitored By:

Form No. Revision No.

0 0 NR

2 0

20.3 19.2

0 0 NR

8.4

NR

NR

0.0 0.1 NR

0.0

9.1 5.3 NR

3 2 NR

2 0

-3 -3 NR

979 1011

SS SS NR

1.67 NR

16

04/12/2008 11/12/2008 23/12/2008

12:25 11:20 NR

10 151413

1

9

27/11/2008

10:05

2.14

NR

%v/v

0.1

11 12

0.1 0.0 NR

2.7 NR

20.2

%v/v

%v/v

%v/v

%v/v

ppm

ppm

0

0

0

Date:

S.Davies

1

l/hr

%v/v

ppm

ppm

0.1

0.1

0.1

1

N/A

1

0.1

mbgl

N/A

mb

mb

%

%

1

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

Fine

1.77

6

SS

1010

2 NR

Gas Flow

H2S: Steady State

H2S: Peak

0.1

0.3

1.1

0.0

17.0

20.1

2.03

Weather Conditions:

O2: Steady State

Could not locate during visit on 23/12/08.  The area was extremely muddy from material displaced by site vehicles.

Rain Cloud

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

Hole ID

BH605

Table No.White, Young & Green.

Vinci Plc.

N/A

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Monitoring Point ID

3.55

Atmospheric pressure

CH4: (LEL) Steady State

0

0.1

0 0 NR

0.0 -0.2 NR

1

1

1 NR

Relative pressure

CH4: Peak

CO: Peak

CH4: (LEL) Peak

CH4: Steady State



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

0 0 0 0

2 0

0 0 NR NR

NR 0.0

20.2 18.98.0 19.6

20.1 19.9

0.0 0.0

9.4 0.8 0.0 0.9

NR 0.0

0.3 2.5 0.0 0.0

0.1 NR 0.0 0.0

0 48 0 0

0 2 0

1015 993

0 3 2 7

1023 1012

SS SS SS SS

1.93 1.94

12:15

7 8

10/10/2008 16/10/2008 23/10/2008

17:08 09:10 09:34

2

0

NR

0

63 4 5

30/10/2008

0

1

20/06/2008

13:48

2.80

SS

1014

0

1

ppm

l/hr

%v/v

ppm

ppm

ppm

%

%

%v/v

%v/v

mbgl

N/A

mb

mb

Date: 20/06/2008

S.Davies

0.1

0.1

0.1

%v/v

%v/v

%v/v

N/A

1

0.1

0.1

1

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

Cloud Fine

1.64

NR

0.1

0.1

0.0

NR

20.2

20.3

GA 2000

24/04/2008

RainCloud Cloud

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

CH4: (LEL) Steady State

Hole ID

BH606

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

1.67

NR

-0.1

0 0 0 0

0.9 2.4 1.8 2.8

H2S: Steady State

H2S: Peak 1

1

1 NR NR

Monitoring Point ID

2.80

Relative pressure

CH4: Peak

CO: Peak



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list): GA 2000 (rounds 1-5) replacement GA 2000 (rounds 6-  )

Equipment Last Calibrated (respective to list above): 24/04/2008 (rounds 1-5),  21/10/2008 (rounds 6-  )

Comments

Monitored By:

Form No. Revision No.

NR NR NR

NR NR

NR NR

NR NR NR

NR

NR

NR

NR NR NR

NR

NR NR NR

NR NR NR

NR NR

NR NR NR

NR NR

NR NR NR

NR NR

16

04/12/2008 11/12/2008 23/12/2008

NR NR NR

10 151413

0

9

27/11/2008

09:50

1.80

NR

%v/v

0.1

11 12

NR NR NR

NR NR

NR

%v/v

%v/v

%v/v

%v/v

ppm

ppm

0

0

0

Date:

S.Davies

1

l/hr

%v/v

ppm

ppm

0.1

0.1

0.1

1

N/A

1

0.1

mbgl

N/A

mb

mb

%

%

1

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

Fine

NR

0

SS

1010

0 NR

Gas Flow

H2S: Steady State

H2S: Peak

0.0

2.4

0.1

0.0

19.8

19.7

2.03

Weather Conditions:

O2: Steady State

Round 10 - BH606 Damaged beyond repair.

Rain Cloud

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

Hole ID

BH606

Table No.White, Young & Green.

Vinci Plc.

N/A

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Monitoring Point ID

2.80

Atmospheric pressure

CH4: (LEL) Steady State

0

0.0

NR NR NR

NR NR NR

1

1

1 NR

Relative pressure

CH4: Peak

CO: Peak

CH4: (LEL) Peak

CH4: Steady State



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

0 0 0 0

NR NR

NR NR NR NR

NR 0.0

13.4 12.619.6 20.4

20.2 19.9

0.0 0.0

0.4 0.0 4.9 4.8

NR 0.0

1.4 0.0 25.2 25.9

0.7 0.0 18.6 17.6

NR 0 0 0

14 0 0

1015 992

1 2 1 4

1024 1012

SS SS SS SS

4.66 4.76

NR

7 8

10/10/2008 16/10/2008 23/10/2008

16:55 09:05 09:42

2

35

NR

0

63 4 5

30/10/2008

NR

1

20/06/2008

13:58

4.98

SS

1014

0

39

ppm

l/hr

%v/v

ppm

ppm

ppm

%

%

%v/v

%v/v

mbgl

N/A

mb

mb

Date: 20/06/2008

S.Davies

0.1

0.1

0.1

%v/v

%v/v

%v/v

N/A

1

0.1

0.1

1

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

Cloud Fine

4.81

NR

1.8

2.9

1.3

NR

18.5

NR

GA 2000

24/04/2008

RainCloud Cloud

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

CH4: (LEL) Steady State

Hole ID

BH606 A

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

4.52

NR

-0.8

0 0 0 0

0.6 2.4 1.8 2.8

H2S: Steady State

H2S: Peak 1

1

1 NR NR

Monitoring Point ID

13.04

Relative pressure

CH4: Peak

CO: Peak



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list): GA 2000 (rounds 1-5) replacement GA 2000 (rounds 6-  )

Equipment Last Calibrated (respective to list above): 24/04/2008 (rounds 1-5),  21/10/2008 (rounds 6-  )

Comments

Monitored By:

Form No. Revision No.

<1 <1 <1

4 <1

20.3 19.5

1 <1 <1

10.6

13.6

13.9

<0.1 0.1 4.7

4.5

61.2 51.6 <0.1

NR NR <1

NR NR

6 <1 <1

978 1012

SS SS SS

4.73 4.65

16

04/12/2008 11/12/2008 23/12/2008

12:00 10:10 NR

10 151413

<1

9

27/11/2008

09:30

4.60

1032

%v/v

0.1

11 12

33.3 26.7 <0.1

4.3 4.6

10.6

%v/v

%v/v

%v/v

%v/v

ppm

ppm

<1

<1

<1

Date:

S.Davies

1

l/hr

%v/v

ppm

ppm

0.1

0.1

0.1

1

N/A

1

0.1

mbgl

N/A

mb

mb

%

%

1

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

4.38

<1

SS

1010

NR <1

Gas Flow

H2S: Steady State

H2S: Peak

7.3

15.8

3.3

<0.1

16.1

20.0

2.03

Weather Conditions:

O2: Steady State

Rain

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

Hole ID

BH606 A

Table No.White, Young & Green.

Vinci Plc.

N/A

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Monitoring Point ID

13.04

Atmospheric pressure

CH4: (LEL) Steady State

<1

<0.1

<1 <1 <1

<0.1 <0.1 <0.1

1

1

1 <1

Relative pressure

CH4: Peak

CO: Peak

CH4: (LEL) Peak

CH4: Steady State



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

Monitoring Point ID

2.76

Relative pressure

CH4: Peak

CO: Peak

H2S: Steady State

H2S: Peak 1

1

1 NR NR

0 0

0.9 1.3 1.5 3.2

NR

-1.2

0 0

1.63

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

CH4: (LEL) Steady State

Hole ID

BH607

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

RainCloud Cloud

GA 2000

24/04/2008

Cloud Fine

1.55

NR

0.1

1.3

0.0

NR

19.7

NR

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

N/A

1

0.1

0.1

1

0.1

0.1

0.1

%v/v

%v/v

%v/v

Date: 20/06/2008

S.Davies

mbgl

N/A

mb

mb

%

%

%v/v

%v/v

l/hr

%v/v

ppm

ppm

ppm

1

20/06/2008

14:10

2.44

SS

1015

0

1

ppm

0

NR

0

63 4 5

30/10/2008

1

7 8

10/10/2008 16/10/2008 23/10/2008

16:40 10:55 11:27

2

09:25

SS SS SS SS

1.71 2.43

0 0 1 1

1024 1013

0

1015 991

4 0 0 0

0 0

0.0 0.0 0.1 0.0

0.2 0.1 11.1 0.3

0.0 0.0

3.7 0.6 4.1 3.9

NR 0.0

17.4 19.7

20.2 19.8

16.8 16.3

2 NR NR NR

NR 20.4

0 0 0 0

34 NR



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list): GA 2000 (rounds 1-5) replacement GA 2000 (rounds 6-  )

Equipment Last Calibrated (respective to list above): 24/04/2008 (rounds 1-5),  21/10/2008 (rounds 6-  )

Comments

Monitored By:

Form No. Revision No.

<1 <1 <1

<1 <1

20.1 19.4

<1 <1 <1

17.8

20.0

20.1

<0.1 0.1 1.8

0.7

<0.1 <0.1 <0.1

<1 <1 <1

<1 <1

<1 <1 <1

979 1011

SS SS SS

1.84 1.46

16

04/12/2008 11/12/2008 23/12/2008

10:57 09:57 NR

10 151413

1

9

27/11/2008

09:20

1.73

1032

%v/v

0.1

11 12

<0.1 <0.1 <0.1

2.6 1.7

19.6

%v/v

%v/v

%v/v

%v/v

ppm

ppm

<1

<1

<1

Date:

S.Davies

1

l/hr

%v/v

ppm

ppm

0.1

0.1

0.1

1

N/A

1

0.1

mbgl

N/A

mb

mb

%

%

1

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

Fine

1.67

<1

SS

1011

<1 <1

Gas Flow

H2S: Steady State

H2S: Peak

<0.1

<0.1

1.9

<0.1

19.0

20.0

2.03

Weather Conditions:

O2: Steady State

Rain Cloud

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

Hole ID

BH607

Table No.White, Young & Green.

Vinci Plc.

N/A

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Monitoring Point ID

2.76

Atmospheric pressure

CH4: (LEL) Steady State

<1

0.1

<1 <1 <1

-0.1 <0.1 <0.1

1

1

1 <1

Relative pressure

CH4: Peak

CO: Peak

CH4: (LEL) Peak

CH4: Steady State



Notes Type of Sampling Point:

Measured Gas State:
For double gas valves, record upper valve (UV) and lower valve (LV) values separately

mbgl

mbgl

Equipment Used (list):

Equipment Last Calibrated (respective to list above):

Comments

Monitored By:

Form No. Revision No.

Monitoring Point ID

2.95

Relative pressure

CH4: Peak

CO: Peak

H2S: Steady State

H2S: Peak

<1

1

1

1 NR NR

<1<1 <1

0.7 1.2 1.2 3.2

NR

-1.6

<1 <1

1.64 1.39

18

2.7

<1

18.4

3

<0.1

<0.1

Gas Flow

White, Young & Green.

Vinci Plc.

N/A

1

Detection 
Limit

Distance to monitoring point from datum

Measured Parameter

Date

Atmospheric pressure

CH4: (LEL) Steady State

Hole ID

BH608

Table No.

Project Name Durham Road, Newport. Record Of Gas 
Monitoring

S.P.

07/01/2008

Project No.

0.01

Engineer

Client

F15285

SI GM Issue Date2.03

OB = Open Borehole, GW = Gas Well, HS = Head Space Analysis
SP = Standpipe, SPIE = Piezometer, S = Spike Hole
P=Peak Value, SS=Steady State Value, CF=Circulated Flow Value, NR = Not Recor

1

Weather Conditions:

O2: Steady State

CH4: (LEL) Peak

CH4: Steady State

RainCloud Cloud

GA 2000

24/04/2008

Cloud Fine

1.68

NR

0.1

0.1

4.3

4.5

15.5

15.8

Well Type

Monitoring round no.

N/A

N/A

Units

N/A

dd/mm/yyyy

hh:mm

Depth to base of installation

0.1

0.1

1

Time of initial reading

Measured Gas State

O2: Peak

CO: Steady State

CO2: Steady State

CO2: Peak

Water Level

N/A

1

0.1

0.1

1

0.1

0.1

0.1

%v/v

%v/v

%v/v

Date: 20/06/2008

S.Davies

mbgl

N/A

mb

mb

%

%

%v/v

%v/v

l/hr

%v/v

ppm

ppm

ppm

1

20/06/2008

14:20

1.58

SS

1015

<1

1

ppm

<1

1

<1

63 4 5

30/10/2008 23/12/2008

2

7 8

10/10/2008 16/10/2008 23/10/2008

16:28 10:45 14:00

2

08:45 NR

SS SS SS SS SS

1.67 1.68

<1 <1 3 1 <1

1024 1013

6

10321013 990

NR <1 <1 7 <1

3 <1

0.2 <0.1 0.1 0.3

0.2 <0.1 0.4 0.5

<0.1 <0.1

7.1 0.7 10.6 10.0

9.8 1.7

6.3 19.7

20.1 19.7

8.4 7.6

3 NR NR NR <1

10.2 20.2

<1 <1 <1 <1 <1

4 NR

<0.1
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Air Monitoring 
 

 
 

 
 
 
 
 
 
 

         Method Statement  
 
 
 

 
Glebelands PFI, Bank Street, Newport 
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1.0 CONTRACT INFORMATION 

1.1 
JOB NO: M10681 
 

1.2 
TYPE OF AIR MONITORING: Background, 
reassurance and personal.  
 

1.3 
DATE: 17th June, 24th June, 1st July, 8th 
July, 15th July 2008  
 

1.4 
DURATION: 5 days total. 
 
HOURS ON SITE: As required, (9:00 A.M 
onwards 
 

1.5 
SITE ADDRESS: Glebelands PFI, Bank 
Street,  Newport,  Gwent 
 
 
 
 

1.6 
SITE CONTACT: Matthew Philips (section 
engineer) 
 
CONTACT NO: 01633 235925 or 07778521464 
 
EMAIL:'Christiaan.Wilkinson@norwest.co.uk' 
 

1.7 
CLIENT ADDRESS: 
Norwest Holst, Parkside lane, 
Dewsbury Road, Leeds, LS11 5SX  
 
 
 
 

1.8 
CLIENT CONTACT: Christiaan  
Wilkinson 

CONTACT NO: 0113 3859138 
 
EMAIL:'Christiaan.Wilkinson@norwest.co.uk' 
 

1.9 
NEAREST HOSPITAL: Royal Gwent 
Hospital, Stow Hill, Newport, 
 
CONTACT NO: 01633 234056 
In Emergency dial 999. 
 

1.10 
SCOPE OF WORK: 
Air monitoring at prescribed locations on 
site. (see site specific information) 

1.11 
METHOD STATEMENT PREPARED BY: 
Stephen Wingrove 
 
DATE PREPARED: 14th June 2008 
 
CONTACT NO: 0208 8058282 
 
MOBILE NO:07899798178 
 

1.12 
SECURITY ARRANGEMENTS: 
Sign in upon arrival at ground level 
reception, if no receptionist is on duty go 
upstairs to site offices to let them know.  

1.13                                     EMERGENCY CONTACT DETAILS 
 
PROJECT MANAGER 
 

 
Stephen Wingrove  07899798178 

  
 
HEALTH & SAFETY MANAGER 
 

 
PAUL BRIDGER: 07813 906941 
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Contents: 
 

1. Contract Information 
 

2. Introduction 
 

3. Quality control 
 

4. Arrangements for air monitoring 
 

5. Presentation of information 
 
6. Site Specific Information 

 
7. Confirmation Sheet 
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2.0 Introduction  
 

2.1 Manestream Ltd have been appointed by Christiaan Wilkinson (1.8) on behalf of 
Norwest Holst (1.7) to undertake air monitoring to ascertain the presence and levels of 
asbestos air borne fibres. The works commence on 17th June 2008 and will continue for 4 
days, (1 day per week over those following weeks) 
This method statement sets out to explain the air monitoring process. 

 
3.0 Quality Control 
 
      3.1 Manestream Ltd is accredited to ISO 17025 and ISO 17020 for surveys and air 

monitoring for Asbestos Containing Materials (ACM’s) by the United Kingdom 
Accreditation Service (UKAS). UKAS is the sole recognised accreditation body under 
EN45013 and carries out regular reviews on the company’s quality assurance procedures 
and survey practices.  In addition, the company participates in the Asbestos in Materials 
Scheme (AIMS) and the Regular Inter Laboratory Counting Exchange Scheme (RICE). 
These are further quality procedures that are undertaken by reputable Asbestos 
Consultants. 

       
      3.2 The air monitoring is carried out in accordance with the Health & Safety Executive 

document HSG 248 The Analysts Guide, and Inline with the Control of Asbestos 
Regulations 2006. 

 
 

4.0 Arrangements for the air monitoring 
 
    The following procedure outlines the process: 
 
     4.1 The air monitoring will be undertaken within the working hours identified in section 1.4.  
 
     4.2 The specific site security arrangements will be dependant on the individual property  

See section 1.12. 
 

    4.3 The provision of security codes/keys to enable access to all areas will be required.  
    All areas will be left secure on completion of the survey process. 
 
   
    4.4 All analysts will carry identification cards and will wear corporate clothing. 
 
 
5.0 The air monitoring  process  
 
       5.1 The air monitoring will be undertaken by an analyst .The analyst will carry out an 

initial walkthrough of the building/site to plan how the works will be carried out. This will 
be done in conjunction with a representative of the client or the designated security guard. 
This will present the analyst with an opportunity to identify any hazards within the 
premises and undertake a site specific risk assessment if required. Standard generic risk 
assessments are carried by the analyst. 
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    5.2 The actual air monitoring sampling process involves using a battery powered pump to 

draw a known volume of air through a cellulose filter. Upon completion the filter is 
removed and either returned to the mobile site laboratory or an area of the site that has 
been allowed to be used as a site lab/counting area. The filters are treated with acetone 
to collapse the filter and then with triacetin to provide a firm matrix to seal the slide to the 
cover slip. The slides are then examined using phase contrast microscopy and all 
respirable size fibres counted. The fibre concentration is then worked out and reported on 
the worksheets. All sampling and counting procedures will be as per our company UKAS 
accredited procedure: Procedural Manual 05 – Air monitoring. For further information a 
detailed description of the air monitoring process can be found within Procedural Manual 
05. 

     Actual test locations on this site have been prescribed by the client (see site specific 
information) 

    
    
 
 
6.0 Presentation of Information  
 
   6.1 Analysts use onsite carbonated worksheets sheets to collect and record the required 

data.  A copy of the completed worksheet is to left on site with the client’s site 
representative (Matthew Philips).  

 
 
 

 
 SITE SPECIFIC INFORMATION: 

 
Report to Norwest Holst site cabins. Sign in; if no receptionist is present go upstairs to site 
offices to alert them of your presence. 
Hard hat, safety shoes and fluorescent vest required on site. Also a CSCS card or 
certificate is required for site access.    
Leave copy of air monitoring certificate with Matthew Philips (Norwest Holst site engineer) 
 
 1st visit 17th June 2008  
A number of background tests are to be undertaken at three prescribed locations AM1, AM2 
and AM3 prior to the start of excavation works to provide a baseline for subsequent  weekly 
air tests. 
 
For subsequent visits 24 June, 1 July, 8 July, 15 July 2008 
Reassurance air monitoring is to be done at the three prescribed locations AM1, AM2 and 
AM3, which surround a fenced off area where excavations are occurring (this area an old 
landfill site and known to contain asbestos materials). Do 12 tests spaced through day. 
 
8th July 2008  
Personal air monitoring (3 of) will be required on this site on visit on operatives involved in 
excavation process. Only a maximum of 9 reassurance air monitoring tests to be done on 
this day. 
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AMENDMENT SHEET 
 

This sheet MUST be retained in the front of The Procedural Manual at all times. 
 
Under no circumstances may a member of staff, other than the Quality Manager or nominated person, add , 
remove or alter pages in the Procedural Manual. 

 
ALL NEW AMENDMENTS WILL SUPERCEDE ALL PREVIOUS ISSUED AMENDMENTS AUTOMATICALLY.  
INSTRUCTIONS ON NEW AMENDMENT SHEETS WILL BE EFFECTIVE FROM THE DATE OF ISSUE. 

 
DISCARD INSERT AMENDMENT 

ISSUE  NO. 
AMENDMENT 
ISSUE  DATE SECTION SHEET ISSUE  No: SECTION SHEET ISSUE  No: 

1 MAR 06 ALL ALL 1 ALL ALL 2 
2 JUL 06 2 2 OF 4 2.1 2 2 OF 4 2.2 
3 JUL 06 2 4 OF 4 2.1 2 4 OF 4 2.2 
4 JUL 06 3 1 OF 12 2.1 3 1 OF 12 2.2 
5 JUL 06 3 2 OF 12 2.1 3 2 OF 12 2.2 
6 JUL 06 3 3 OF 12 2.1 3 3 OF 12 2.2 
7 JUL 06 3 4 OF 12 2.1 3 4 OF 12 2.2 
8 JUL 06 3 7 OF 12 2.1 3 7 OF 12 2.2 
9 JUL 06 4 1 OF 3 2.1 4 1 OF 3 2.2 
10 AUG 06 AM SHT 1 OF 1 2.2 AM SHT 1 OF 1 2.3 
11 AUG 06 COVER 1 OF 1 2.1 COVER 1 OF 1 2.2 
12 NOV 06 AM SHT 1 OF 1 2.3 AM SHT 1 OF 1 2.4 
13 NOV 06 2 1 OF 4 2.1 2 1 OF 4 2.2 
14 NOV 06 3 1 OF 12 2.2 3 1 OF 12 2.3 
15 NOV 06 3 2 OF 12 2.2 3 2 OF 12 2.3 
16 NOV 06 4 2 OF 3 2.1 4 2 OF 3 2.2 
17 NOV 06 4 3 OF 3 2.1 4 3 OF 3 2.2 

 
SECTION PAGE NO. TITLE/DESCRIPTION ISSUE NO. DATE 

Amen page 1 Revised amendment sheet table 2.3 MAY 07 
2.2.1.1  Phase contrast test slide checking procedure 

introduced 
 

2.5 DEC 07 

2.2.3 6 Revised rotameter calibration procedure 2.5 DEC 07 
3.6 11 Personal sampling amended for STEL and removal of 

Action Levels from CAR 2006 
2.5 DEC 07 
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SECTION 1 – AIR MONITORING REQUEST 
 
1.0 AIR MONITORING ENQUIRY 
 

A request for air monitoring will be forwarded to a Project/Contracts Manager or higher authority. The 
Project/Contracts Manager or higher authority will assess the client’s requirements with regard the 
location and type of air test to be undertaken. In addition the Project/Contracts Manager will take into 
consideration resource, including availability of authorised staff, the Project/Contracts Manager or 
higher authority will then confirm the undertaking of the work. A Contract/Quote sheet (QCD017) will be 
raised and sent to the prospective client. This document will outline the standard terms and conditions 
of engagement of Manestream Limited and will specify the standard methods and procedures to be 
applied for the air testing works. 

 
1.1 Site Based Air Monitoring 
 

Details of samples taken on site will be recorded in the analyst’s job allocation book (FIB006), thus 
assigning a certificate number and sample number/s. The test report will be completed following 
analysis as described in Section 5.   
 

1.2 External Samples 
 

In the event that a client has requested fibre counting of slides then during the initial enquiry stage the 
client’s requirements must be clearly identified. It must be established whether the results are only to be 
reported as number of fibres and fields counted or if calculations are required such as fibre density or 
fibre concentration. If the latter is the case, then the Client will need to provide details regarding the 
volume of air drawn through the filter and the exposed filter area. It will also be identified at this stage 
under what fibre counting rules the slides are to be analysed. 

All samples received from a third party at the laboratory’s address will be forwarded to the Quality 
Manager or Technical Director (in their absence another member of staff will be appointed) The 
manager will ensure the samples are accompanied with sufficient details for compilation of the test 
certificate. The samples will be taken straight to the laboratory ‘reception point’ and will remain at this 
location until booked-in.  
The sample details will be recorded in the base laboratory allocation book, thus assigning a certificate 
number and sample number/s.  

Sampling details as provided by the client will be recorded on the ‘Airborne Fibre Sampling and Analysis 
Report (FIB001) the test certificate will also make reference to the fact that sampling has been 
undertaken by a third party and that Manestream cannot be held responsible for the sampling element 
of the test. The certificate will remain with the samples awaiting analysis.  
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SECTION 2 – LABORATORY EQUIPMENT AND FACILITIES 
 
2.0 EQUIPMENT AND FACILITIES 
 

In order to conduct analysis of air samples for counting respirable fibres, safely and effectively, various 
equipment and facilities will be available. The specification of equipment and reagents will meet the 
requirements and guidance of HSG 248  ‘Asbestos – the analysts’ guide for sampling, analysis and 
clearance procedures’ and is as described in the proceeding sections. Equipment will be serviced and 
calibrated, where applicable as described below. 

 
2.1 LABORATORY REQUIREMENTS 
 

The laboratories have been designed for easy movement between areas used for sample preparation 
and analysis. Its considerable floor space has allowed for ample workspace and storage, levels of 
lighting are adjustable with no direct sunlight entering the facility. 

 
 The laboratories will be air-tested as per Section 15.3 in the Quality Manual. 
 
2.2 LABORATORY EQUIPMENT 
 

The laboratory will hold all equipment deemed necessary to prepare and analyse air samples in 
accordance with HSG248.  
 

2.2.1 PHASE CONTRAST MICROSCOPE 
 
To maintain a uniform level of quantification at the limit of visibility the microscope and accessories will 
comply with the following specifications. 
 
A binocular stand with Köhler, or Köhler type illumination including a field iris 
A sub-stage assembly, incorporating an Abbe or an achromatic phase contrast, condenser in a 
centrable focusing mount with phase annulus centring independent of the condenser centring 
mechanism 
• A built-in mechanical stage with slide clamps and x-y displacement 
• A low powered phase contrast objective (x10 or x4) 
• A positive phase contrast objective of magnification x40 
• An optically matched pair of binocular eyepieces providing total magnification of at least x500 
• A Walton-Beckett eyepiece graticule type G22 with an apparent diameter in the object plane of 

100+ 2µm 
• Accessories including, phase telescope, green filter, stage micrometer, and HSE mark II or mark III 

test slide. 
 
Phase contrast microscopes will be serviced annually. 
 

2.2.1.1 PHASE CONTRAST TEST SLIDE  
 
In order to check that the microscope is set up correctly for fibre counting a Band 5 Certificated Phase 
Contrast test slide must be used. The test slide is placed on the XY stage of the microscope prior to 
commencement of each session of fibre counting and repeated if the microscope is left unattended (to 
check for tampering). If the microscope is set up correctly the analyst must be able to see the whole of 
band 5 and some of band 6. If this is not possible realigning and cleaning of the microscope may be 
required. Fibre counting must not commence until a satisfactory phase contrast test has been 
conducted. 
 
It is known that test slides deteriorate over time, making the bands progressively less visible. To control 
the quality of test slides the laboratory shall check the relative resolutions of each test slide, using a 
single correctly set up microscope. Any underperforming or damaged test slides must be withdrawn and 
replaced. 
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The relative checks on test slides must be carried out either annually or sooner if the performance of 
any test slide appears abnormal. These checks must be recorded on the individual equipment records. 
 
 
 
SECTION 2 – LABORATORY EQUIPMENT AND FACILITIES 
 

2.2.2 STAGE MICROMETER 
 
In order to set up the phase contrast microscope for fibre counting a calibrated stage micrometer of 2 
µm divisions is required. The laboratory will hold a master stage micrometer (which will be calibrated by 
an external UKAS accredited calibration laboratory every five years), and working stage micrometers 
which will be calibrated against the master annually. The method of calibration is as follows : 

 
All Walton Beckett graticules (WBG) are screened on purchase and must be 98 to 102 microns in 
diameter or they are rejected. The master micrometer is placed on the stage of a microscope and 
optimised so that the number of divisions of the micrometer equivalent to the diameter of the WBG is 
exactly 100µm. The working micrometer is then placed on the stage and optimised. The number of 
divisions equivalent to the diameter of the WBG is counted and thus the length of the micrometer scale 
is calculated.  Each working micrometer should be counted three times to obtain a mean result and 
recorded on the stage micrometer calibration sheet CAL005 .When the working micrometer is in place 
the diameter of the WBG must be 100 ±2mm otherwise the micrometer is discarded. 

 
 
2.2.3 ROTAMETER  
 

The laboratory will hold a master flowmeter (rotameter) that will be calibrated by an external UKAS 
accredited calibration laboratory annually. This rotameter will only be used for calibration of working 
rotameters. 

 
Prior to using the Master flowmeter, a graph of Indicated flow plotted against Calibrated flow will have to 
be produced. This data will be obtained from the UKAS calibration certificate, the best straight line 
should then be drawn to the closest points to the plots. This graph must be referred to when calibrating 
and the working flowmeter. 
 

Procedure for calibration of working flowmeters 
 

1 Set up a sampling pump and sampling head with membrane filter in a clean, dry environment at a 
normal room temperature . The sampling head must be attached to the sampling pump with a length of 
flexible tubing (Portex or similar). The sampling pump which is chosen for calibration purposes must be 
fully charged and give a smooth non-pulsating flow; if necessary an in-line expansion chamber my be 
used to counter any variations in flow at any given flowrate. The sampling pump should be allowed to 
run for a minimum of 15 minutes prior to use (warm up period) 

 
2 The calibration must be carried out at 5 evenly spaced points on the rotameter scale. 

Points 1 and 5 must be at the highest and lowest graduations on the working flowmeter scale. Point 3 
must be at the nearest numbered graduation to the halfway point between point 1 and 5. Point 2 must 
be at the nearest numbered graduation to the halfway point between point 1 and 3. Point 4 must be at 
the nearest numbered graduation to the halfway point between point 3 and 5. 
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SECTION 2 – LABORATORY EQUIPMENT AND FACILITIES 
 

3 To calibrate the working rotameter first set the flowrate of the sampling pump as close as possible 
to point 1 on the working flowmeter – in any case this should be within 0.1 litres per minute. This is 
recorded as the indicated flow. 

 
4 Without adjusting the flow rate, measure the flow of the pump against the calibrated master 

flowmeter.  
 

5 Repeat steps 3 and 4 three times for each calibration point and taking the average. 
 

6 Occasional adjustment of the flowrate of the pump when using the working rotameter may be 
required occasionally. If this is required more than twice during the calibration of any given 
flowmeter then the pump must be withdrawn and a more reliable one sought. 

 
7 The actual flow is obtained by taking the indicated flowrate of the master flowmeter and reading the 

calibrated flow rate from the calibration graph. 
 

8 No flowrate may be extrapolated beyond the graduated scales of any rotameter. 
 
The following information must be recorded and added to the calibration label which must be attached to each 
working rotameter. 
 

1 The temperature (in degrees Kelvin) and pressure (in millibars) during calibration of master 
rotameter must be recorded. This may be obtained from the UKAS calibration certificate. 

 
2 The indicated and calibrated flow for each of the numbered scale points of the working rotameter. 
 
3 The date of calibration and the calibration interval of the individual rotameter. 
 
4 The date of first use of working rotameter following calibration and the initials of the first user. The 

opening of the top of the rotameter will be covered by a seal)which is to be removed and destroyed 
by the analyst on first use 

 
5 The expiry date, this is written on the label by the first user – usually one month after first use of the 

working flowmeter, unless stated otherwise on the calibration label. 
 
Extended calibration intervals 
 

Calibration intervals may be extended, at the discretion of the Quality Manager, if it can be 
demonstrated that there is no significant drift in calibration over a period of time of at least 12 
months. Full written justification each flowmeter will be required prior to extending any calibration 
interval. 

 
Rotameters should be checked prior to use to ensure they are in calibration and fit for purpose, if a 
rotameter is found to be out of calibration or the seal has been removed without the expiry date 
added in, it should not be used and it’s status reported to the person responsible for calibrations. 
 
Note; rotameters should be divided into low and high flow types. Rotameters capable of measuring 
flowrates up to 8 or 16 lm-1 will not be suitable for flow rates below 4 lm-1. 
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SECTION 2 – LABORATORY EQUIPMENT AND FACILITIES 
 
Format of Calibration label: flowrates will vary according to the usable scale of the flowmeter. 
 
 

 
Rotameter number: 
Calibration date: 
Calibration period      month(s) 
Date of first use 
First users initials 
Expiry date 

Indicated flow 
lm-1 

Calibrated flow 
lm-1 

16.0  
12.0  
10.0  
8.0  
6.0  
4.0  

 
 

2.2.4 THERMOMETER 
 
Corrections are required to be made to the flow rate for temperature and pressure under circumstances 
where differences in ambient pressure and/or temperature between the calibration and sampling sites 
are greater than 5%. 

 
All working temperature sensors will be tested every 6 months by checking the readings given by the 
temperature sensors with Certificate Calibration Test Caps.  To test, the cap is plugged into the top of 
each thermometer.  The thermometer display should show the same temperature.  Uncertainty is 
guaranteed to + 0.10c.  Manestream use 00c and 1000c caps to ensure a complete temperature range is 
covered.  The measurements will be recorded on the thermometer calibration sheet CAL003.  

 
Once calibrated each sensor will be labelled with its “calibration status.” This will state not only the date 
of most recent calibration, but also the date that the next calibration is due. In addition the person 
undertaking the calibration must initial the label. Thermometers should be checked prior to use to 
ensure they are in calibration and fit for purpose, if a thermometer is found to be out of calibration it 
should not be used and it’s status reported to the Quality Manager. 
 

2.2.5 BAROMETER 
 
Working barometers will be calibrated monthly against the local Meteorological Office, readings will be 
recorded on CAL002. Readings will be deemed acceptable if they are + 5millibars from the 
Meteorological Office data, three readings will be taken each time. 

 
Calibrations will be conducted every 6 months. Once calibrated each barometer will be labelled with its 
“calibration status.” This will state not only the date of most recent calibration, but also the date that the 
next calibration is due. In addition the person undertaking the calibration must initial the label. 
Barometers should be checked prior to use to ensure they are in calibration and fit for purpose, if a 
barometer is found to be out of calibration it should not be used and it’s status reported to the Quality 
Manager. 
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SECTION 2 – LABORATORY EQUIPMENT AND FACILITIES 
 

2.2.6 TIMEPIECES 
 
Timepieces will be calibrated every 6 months against the speaking clock. The time as given by the 
speaking clock will be recorded with the time simultaneously given by the timepiece. An interval of 
approximately two hours will be allowed to pass and the times given by the speaking clock and item 
under test will again be recorded on Timepiece Calibration Sheet CAL001.  
The timed intervals recorded by the timepiece under test must agree with the calibration standard (ie 
the speaking clock), to within ±2%.  
Once calibrated each timepiece will be labelled with its “calibration status.” This will state not only the 
date of most recent calibration, but also the date that the next calibration is due. In addition the person 
undertaking the calibration must initial the label. 
 

2.2.7 PUMPS 
 
The Laboratory will stock both low and high flow pumps. The pump should be capable of giving a 
smooth flow, having a flow set to within + 10% for flow rates ≤2litres/min and within + 5% for flow rates 
≥2litres/min and maintaining this flow rate during the sampling period. Low flow pumps will generally be 
used for personal air monitoring, static sampling pumps will have the facility to enable the sampling 
head to be positioned between 1-2m above ground level. The flow of each pump will be measured 
before and after sampling using a working rotameter.  
 

2.2.8 FILTER HOLDER (COWL) 
 
The laboratory will stock open-faced filter holders fitted with an electrically conducting cylindrical cowl, 
exposing a circular area of filter at least 20mm in diameter, O-rings will be made of PTFE or similar 
material. The effective filter area will need to be calculated. The following method is used: 

 
Ten normally used cowls will be loaded with membrane filters, attached in turn to a sampling pump and 
exposed to particulates in air until a stain of the exposed area is apparent. Filters will be cleared using 
normal mounting techniques and the exposed diameter measured on the horizontal and vertical axis 
using a vernier calliper. Three measurements will be taken, firstly on an E-W orientation and secondly 
N-S, a mean will then be calculated. All measurements and calculations will be recorded on Filter Head 
Measurement Sheet CAL007. The diameter will be determined every six months or before if different 
filter heads are purchased. 
 

2.2.9 TALLY COUNTERS 
 
Working tally counters will be checked each time they are used by depressing two counters 
simultaneously whilst counting to 20. Both counters should read 20 otherwise these are withdrawn from 
use and returned to the laboratory for investigation. 
 

2.2.10 COVERSLIPS, SLIDES and MEMBRANE FILTERS 
 
Microscope slides used by the laboratory will be approximately 76mm x 25mm and 0.8-1.0mm thick. 
The coverslips will be about 25mm x 25mm and 0.16-0.19mm thick. Membrane filters will be of mixed 
esters of cellulose or cellulose nitrate with pore size between 0.8 and 1.2 µm. The filter will be 
approximately 25mm in diameter with a printed grid. 

 
Blank Filter Checks 

 
Membrane filters will be quality controlled by mounting and counting 1 filter per 25 supplied. The box will 
be rejected if >3 fibres/100 fields are counted and returned to the Quality Manager for action. Results 
are recorded on the New Filter Blank Record Sheet (FIB007). Blank filter checks will be performed in 
the base laboratory. Each box will be numbered /dated & labelled by the person undertaking the check. 
Individual boxes can then be cross-checked for conformity. 
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SECTION 2 – LABORATORY EQUIPMENT AND FACILITIES 
 

Field Blanks 
 

Filters will be taken from satisfactory batches to the sampling area and subjected to the same treatment 
as filters used for sampling (the cap is removed and replaced after a few seconds) The filters in capped, 
cowled heads are taken to the sampling area without having air drawn through them .  
At least on field or one laboratory blank will be prepared for each batch of samples, if necessary this 
can be analysed to check whether the source of any fibre contamination was due to filter preparation. If 
low counts are obtained for some of the field samples it will not be necessary to analyse the blanks. If 
elevated counts are obtained for all the field samples, the blanks will need to be analysed to discount 
the possibility of contamination. 
 

 Laboratory Blanks 
 

Following identification of an unsatisfactory field blank result, a clean filter from the same batch used to 
obtain the field blank will be mounted and counted to check for laboratory contamination. If laboratory 
contamination is suspected, then analysis of all subsequent samples will be undertaken away form the 
currently occupied laboratory environment to identify the source of the contamination. 

 
2.2.11 REAGENTS 
 

The laboratory will hold the reagents required to enable the filter clearing method described in HSG248. 
Stocks of glycerol triacetate (triacetin) and acetone will be kept to a minimum and stored in a flameproof 
cabinet. 
All triacetin and acetone received at the base laboratory will be checked for any contamination. Each 
bottle will be prefixed with a batch number and bottle number. This will ensure correct rotation and will 
be recorded on the Chemical Contamination sheet (CAL008) held in the Quality Control files. Any 
chemical found to be contaminated will be withdrawn and marked “Do Not Use” and either returned to 
manufacturer or disposed of by the Quality Manager / Technical Director. 
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SECTION 3 – AIR SAMPLING PROCEDURES 
 
3.0 AIR SAMPLING 
 

Prior to arriving on site to undertake an air test the analyst will ensure they understand the type of test 
they are to conduct and ensure they have all associated equipment and documentation required, 
including a risk assessment. The analyst will review the risk assessment provided and record any 
additional hazards identified which have not been included on SUR/SD005, this will be recorded in the 
allocated box on the last page. The document then becomes site specific and the site details should be 
completed on the risk assessment accordingly.  It should be noted that analysts are not specifically 
trained for conducting risk assessments and thus should only record their observations and avoid such 
areas. On identification of hazards which cannot be avoided the analyst must contact the office for 
further instruction. 

 
3.1 GENERAL 
 
 Air sampling involves drawing a known flow rate of air through a filter for a measured time so that  

Airborne particles are collected. The filter is then prepared for microscopic examination. A known 
fraction of the filtered deposit is examined using phase contrast microscopy to count the fibres seen in a 
known number of graticule areas. The calculated total number of fibres collected on the filter is divided 
by the volume of air sampled to determine the fibre concentration in terms of fibre per millilitre of air.  
CAR 2006 requires that all air sampling measurements used to check compliance with an action level or 
control limit are obtained by an HSC approved method, currently this is as described in HSG 248 
Appendix 1. 

 
3.2 SAMPLING METHOD 
 

The following describes the general sampling method to be used, variations on flow rates etc will be 
adopted depending on the type of test undertaken, further guidance for the different types of air test is 
provided in Sections 3.3-3.8 & HSG 248. 
 
Samples shall be taken by drawing a known volume of air through a membrane filter using a battery 
operated pump. The flow rate of the pump shall be maintained to within + 10% (but preferably + 5%) of 
the initial rate during the sampling period and the time shall be measured to within 2.5%. An open-faced 
filter holder (cowl) will be used to protect the filter, in use the cowl shall point downwards.  
 
Filters shall be loaded into holders, unloaded and analysed in an area free from asbestos 
contamination. During transport through contaminated areas the entrance to a loaded holder and cowl 
will be sealed. The pump will be attached to the loaded filter holder and placed in the sampling location, 
time and flow rate will be recorded (temperature and pressure readings will be taken) NB when 
sampling is being undertaken in an enclosure temperature and pressure readings will be taken outside 
the enclosure to avoid contamination of the equipment. If differences in ambient temperature and/or 
pressure between the calibration and sampling sites are greater than 5% a correction should be made 
to the flow rate, refer to HSG248 for further guidance 
 
At the end of the sampling period the time and flow rate will be recorded, the filter holder will be capped 
and the filter transported to the area in which it will be analysed. If the pump is in an enclosure the 
rotameter will be taken to the middle stage of the airlock by the analyst on their entry to the enclosure. 
Without switching off the pump it’s flow will be checked at the middle stage prior to it leaving the 
enclosure. 

 
3.3 BACKGROUND SAMPLING 
 

Background sampling is undertaken to establish fibre levels prior to any activity which may lead to 
airborne asbestos contamination. The distribution of measurement points should cover likely sources of 
fibre and likely areas of frequent human occupation.  
To achieve the quantification limit (0.01f/ml) each measurement must result from a total of at least 480 
litres in volume. Fewer measurements may be taken during background sampling than for sampling for 
certificate of re-occupation. At the sampling location the filter head will be placed 1-2m above ground 
level. 
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3.4       REASSURANCE SAMPLING 
 

This is monitoring which may be conducted in certain circumstances (such as when an enclosure has 
been removed) to confirm that the residual asbestos fibre concentrations are <0.01f/ml. The distribution 
of measurement points should cover likely sources of fibre and likely areas of frequent human 
occupation. Fewer measurements may be taken during reassurance sampling than for sampling for 
certificate of re-occupation. 
As with background sampling the filter head should be 1-2m above ground level. 

 
3.5       LEAK TESTING 
 

Measurement of the airborne fibre concentration outside an enclosure during asbestos removal works is 
used to determine whether the integrity of the enclosure is being maintained. Leak testing is used to 
support the initial smoke test and the frequent thorough visual inspections of an enclosure. 
 
Various sampling locations should be considered and focus on areas in which there is the likelihood of 
fibre escape. For example, near enclosure openings, ie the bag-lock where double-bagged asbestos 
leaves the enclosure, the 3-stage airlock where operatives enter and exit the work area. Areas where 
difficulties were experienced sealing the enclosure (around pipe-runs for example) and near the 
exhausts of the air extraction system (NPU’s) 
 
For this type of testing the analyst may wish to sample at higher flow rates and/or pool samples so that 
shorter sampling times can be used, this will allow for any fibre emissions to be detected, and actioned, 
sooner. If less than 480litres of air are sampled the limit of quantification will need to be proportionally 
increased for reporting results (see Section 4.6) 
 
Quantification of fibre levels above background should be investigated, elevated levels around the 
airlock may suggest insufficient weighting of flaps or poor primary decontamination measures, elevated 
levels around the NPU’s may be indicative of a damaged HEPA filter within the unit, poor sealing at the 
enclosure interface etc. 

 
3.6       PERSONAL SAMPLING 
 

Compliance Sampling 
 
Personal sampling may be undertaken in the form of ‘compliance sampling’ where the approved method 
described in HSG248 Appendix 1 is utilised to assess whether or not the personal exposures of workers 
are in compliance with the 4hr control limit and the Short Term Exposure Limit (STEL) as defined by 
CAR 2006. This method must be strictly followed when sampling to check against the 4hr control limit. 
However, sampling flexibility is allowed when sampling to check compliance with the STEL, where 
flowrates of between 1 and 16 litres per minute may be used in order to obtain a sample of optimum 
fibre density (i.e. between 100 to 650 fibres per mm2). 
 
Assessment of Respiratory Protection 
 
It may also be used to assess the suitability of respirator protection. This monitoring is conducted inside 
enclosures while asbestos removal is in progress and is conducted to assess the effectiveness of dust 
suppression measures and suitability of RPE. 
 
In both cases the filter holder should point downwards and be fixed to the upper lapel or shoulder of the 
workers clothing as close to the mouth and nose as practicable and preferably within 200mm. 
Consideration should be given to localised concentrations, and in such cases the sampling head should 
be positioned on the side expected to give the higher reading. The sampling head should be placed 
away from the clean air exhaust of a respirator. 

 
Analysts should refer to HSG 248 for guidance on sampling period, flowrate and volumes. 
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3.7       SAMPLING FOR SITE RE-OCCUPATION CERTIFICATION (CLEARANCE INDICATOR) 
 

Sampling for certification of reoccupation should take place only when the enclosure is dry and a visual 
inspection has confirmed that it is free from dust and debris. Sample locations should be distributed 
throughout the enclosure, with sample heads 1-2m above the floor pointing downwards. In tall 
enclosures (ie a riser or lift shaft) samplers should be placed at representative exposure heights. 
 
No. of Samples 
 
At least 2 measurements will be taken inside an enclosure unless the volume of the enclosure is <10m3 

where one measurement will suffice. The number of samples to be taken in an enclosure for this type of 
sampling will be determined by the following: 
 
Estimate the size of the floor area by pacing out the size or using a tape measure. Estimate the height 
either visually or with a tape measure. Large items of plant and equipment may be subtracted from the total 
volume although the result of the justifying calculation should be shown on the air-testing sheet. The 
number of samples to be taken should be at least the integer next below (A1/3-1) where A is determined as: 
 
• If the enclosure is less than or equal to 3m in height, or in enclosures which are higher than 3m but 

where exposure is likely to be at ground level only, A is the area of the enclosure in square metres. 
• In other cases, A is one third of the enclosure volume in cubic metres. 

 
This is a theoretical figure and the analyst may decide that further samples are required, for example in an 
area sub-divided into rooms. The table below gives examples of the number of samples required: 
 

Enclosure Size 
Area (m2) Volume (m3) 

No. of Measurements 

N/A <10 1 
<50 150 2 
100 300 3 
200 600 4 
500 1500 6 
1000 3000 9 
5000 15000 16 
10000 30000 20 

 
Each measurement should be based on a sample volume of at least 480litres. A measurement can be 
achieved by pooling two or more simultaneous or consecutive samples having a total of at least 480litres. 
Samples pooled in this way are taken within 1m of each other and are regarded as a single measurement. 
 
Disturbance 
 
For certification of reoccupation air sampling must be accompanied by disturbance activities. The dust 
raising and disturbance will be performed by brushing or sweeping the surfaces using a washable or 
disposable brush within the enclosure and making sure that any settled dust is made airborne during 
sampling. Brushing should take place on all surfaces from which asbestos has been removed, surfaces 
where dust may have settled, where there is suspicion of dust contamination and in the vicinity of the 
sampling equipment. 
 
This should be consistent with normal work of the area and should be performed for a time period 
commensurate with the size of the enclosure. Disturbance should take place for a duration of at least 
1.5 minutes for each measurement point near the start of each full hour of air monitoring. For larger 
enclosures the disturbance is likely to be undertaken by more than one analyst and thus the total time is 
unlikely to exceed 10-15 minutes. 
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On completion the brush will be treated as contaminated waste and decontaminated or disposed of as 
appropriate. Air moving equipment i.e. negative pressure extractor units must be switched off and 
capped before certification of reoccupation testing. 

 
3.8 SITE ASSESSMENT FOR REOCCUPATION 
 

The following provides guidance on the procedures to be adopted when undertaking an assessment for 
reoccupation following the removal of asbestos. The premises will be assessed to determine whether 
they are thoroughly clean and fit for reoccupation. 
 
The analyst and the contractor need to co-operate and support each other during this process.  Each 
also needs to understand the respective roles and responsibilities.  It is the responsibility of the 
contractor to thoroughly and diligently clean up the work area.  The analyst’s role is to provide 
independent verification that the area is clean and suitable for subsequent use.  It is not the analyst’s 
role to oversee the final clean of the area.  It is the analyst’s role during clearance certification to direct 
the contractor to those matters which require attention to ensure successful completion of the process.  
The analyst should allow sufficient time for clearance certification to be performed. 
  
There are four stages to the site certification for reoccupation procedure: 
 
Stage 1: Preliminary check of site condition and job completeness; 
Stage 2: A thorough visual inspection inside the enclosure/work area; 
Stage 3: Air monitoring; 
Stage 4: Final assessment post-enclosure/work area dismantling. 
 
 

3.8.1 STAGE 1: PRELIMINARY CHECK OF SITE CONDITIONS AND JOB COMPLETENESS 
 

 Method Statement 
 
Initially the analyst needs to establish with the contractor the scope of the work that has been carried 
out. This is achieved by examining the removal contractors plan of work.  It should be clear from the 
plan of work/method statement: 
 
• Where the asbestos to be removed is; 
• If any asbestos materials are to remain in situ; and  
• What the asbestos materials removed were.  
 
If there is no plan of work on site or if the contractor refuses to make it available, the inspection should 
either stop until such time as a plan of work is made available or a `failed` certificate of reoccupation 
issued with the reason for the failure noted. The work method should be in accordance with the job 
details notified on the method statement. 
 
Diagram 
 
A diagram or photo must be appended to the site certificate for reoccupation so that the scope of the 
work is clear. A copy of the diagram from the contractor’s plan of work would meet this requirement. If 
there is no diagram on site, the analyst should prepare a diagram. The diagram should contain four 
main features.  
 
• The enclosure (or work area), including airlock and baglocks 
• Transit and waste routes 
• Skip  
• Hygiene facilities.  
 

It should provide details of size and dimensions. The analyst and contractor should agree the content of the 
diagram and both should sign and date it. The analyst should ensure that the waste and transit routes actually 
used on site are as described in the plan of work, signs for these routes should also be posted. 
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Preliminary Inspections 
 
 Decontamination unit 
 

When the scope of the work has been understood, verified and any deviations recorded the analyst 
should ensure that the hygiene facilities are still intact, operational and clean. The clean end of the unit 
should be checked for cleanliness, hot and clod water heating. The shower area and dirty end should 
be inspected either by external viewing (from the clean end in the case of the former) or by entering 
wearing the appropriate RPE and PPE. These areas should be clean and free from stored items and 
the negative pressure unit should be operating.  
 
Adjacent Areas 
 
The analyst should then check the surrounding areas to the enclosure including the transit and waste 
routes, and the areas immediately adjacent to the enclosure. The purpose of this inspection is to check 
for obvious signs of contamination arising from the work; either through leaks in the enclosure burst 
waste bags or debris from inadequate decontamination procedures. This inspection does not require 
the detailed visual examination which is necessary inside the enclosure or work area. 

 
Conditions should allow the identification of obvious asbestos debris along transit and waste routes. 
Under normal circumstances, rain or damp ground should not prevent a stage 1 inspection as the 
analyst is looking for visible debris, not fine settled dust.  
An inspection at night would not be a problem if the routes were well-lit. If, however, the analyst felt that 
conditions did not allow reasonable inspection, e.g. insufficient light, then it should be delayed until the 
conditions are suitable, e.g. the following day. In the very rare occurrences where a delay is likely to be 
significant, e.g. several days (e.g. due to snow covering), then the analyst should record the situation in 
the certificate of reoccupation and continue with the remaining clearance stages. The certificate of 
reoccupation should be issued as appropriate.  
 
If transit and waste routes are strewn with debris that could be mistaken for asbestos, or such that it is 
difficult to inspect for debris, the analyst should request that the routes be cleared to allow for adequate 
inspection.  
 
The inspection is for obvious asbestos contamination and debris, not any other kind of debris. 

 
 Enclosure 
 

The integrity of the enclosure should also be checked. If any asbestos debris is found in the surrounding 
areas it should be cleared up immediately by the contractor. Any breach in the integrity of the enclosure 
should be repaired before stage 2 is started. The pre-filters on the air extraction equipment should be 
replaced with new ones before the final clean by the contractors. The analyst should make sure that the 
air extraction equipment is in situ and in operation. Air extraction equipment should be switched off just 
before starting the stage 3 air clearance monitoring and should not be removed until the third stage of 
the site certification procedure has been completed, before the enclosure can be dismantled. The pre-
filters on the air extraction equipment should be replaced with new ones before the final clean by the 
contractors.  
 
The analyst should examine the enclosure through the viewing panels before entering in order to gain 
an initial impression of the job completeness. Items to look out for include: 
 
• Waste remaining in the enclosure;  
• Visible debris on the surface; 
• Inadequate lighting to conduct a visual inspection;  
• Essential equipment such as ladders or scaffolding are still present so it is possible to inspect all 

areas; 
• Puddles of water, wet patches and leaking pipes;  
• Evidence that sealant has been applied to exposed surface; 
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Potential hazards inside the enclosure. 
 

If any of these items need to be actioned, they should be dealt with before the enclosure is entered. The 
analyst should direct the contractor to the matters needing to be rectified. The analyst should also 
discuss with the contractor if any of the items were identified in the plan of work as needing special 
attention (e.g. ingress of water). The analyst must make a formal record of the scenarios encountered 
and the discussions and actions that took place to rectify them. If viewing panels are either absent (e.g. 
have not been possible or have not been provided) or are insufficient (i.e. do not allow views of all of the 
work area), a note of this should be made in the analyst’s site record and the above items considered 
when entering the enclosure in stage 2. 
 
There is no point entering the enclosure until these problems have been rectified.  
 
Findings at stage 1 should be recorded on the certificate of reoccupation and verified with the contractor 
before moving on to the second stage. There should be confirmation that the plan of work has been 
inspected and that the air extraction equipment, hygiene facilities and work areas are intact and 
operating. This stage should also contain a record of findings of the inspection of the skip/waste route, 
the transit route, hygiene facilities and the outside of the enclosure. A note should be made of any 
remaining asbestos that was outside the scope of work.  
 
Only when the analyst is satisfied with the stage 1 inspection, should he/she enter the enclosure to 
carry out the stage 2 inspection. The analyst should generally be entering an area that is free of all 
asbestos and should not normally be expected to have to undergo full decontamination on exiting the 
enclosure. However, if the site is found to have extensive debris and surface contamination remaining, it 
is important that the analyst terminates the stage 2 visual inspection and leaves the enclosure before 
any significant disturbance or clean-up takes place. Failure to do this will mean the analyst could be 
contaminated by the contractors` activity and will need to follow full decontamination procedures on 
leaving the enclosure.  
 
Multi-job Sites 
 
Where there are several jobs ongoing at the same site, using, for example, the same waste skip, it will 
not be possible for a stage 1 inspection to be carried out in that area, as it is still being used, in this case 
the stage 1 certificate should state why that area has not been inspected and clearly identify the area 
that has been inspected. This principle would apply wherever there are common areas still in use on 
another job. The important thing is to be transparent; record the issue/problem and the steps taken by 
you to accommodate the situation on the certificate of reoccupation. 

 
3.8.2 STAGE 2: THOROUGH VISUAL INPSECTION 

 
Inspection Procedure 
This is the stage at which the thorough visual inspection of the enclosure or work area takes place. It is 
the most significant part of the clearance procedure. The analyst must check: 
 
• The completeness of the removal of the ACMs from the underlying surfaces; 
• For the presence of any visible asbestos debris left inside the enclosure and  airlock or work area; 
• For the presence of fine settled dust. 
 
The removal process will have given rise to the spread of asbestos dust inside the enclosure. Residual 
dust may still remain on any unprotected or inadequately cleaned surfaces. Such dust presents an 
ongoing risk to building occupants. Therefore a thorough visual examination of all surfaces should be 
performed. It should involve a close and detailed inspection across all parts of the enclosure kneeling 
down or using ladders where appropriate. All items should be checked. The inspection can be assisted 
by using a torch and by running a fingertip across the surface to check for presence of fine dust. 
Awkward or difficult locations must not be excluded. Baglocks and airlocks should be included.  
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The analyst should be accompanied during the thorough visual inspection by a representative of the 
contractor, who can rectify any minor problems found, such as: 

• Holes in the enclosure not visible from the outside; 
• Small amounts of dust or debris found during the course of the inspection.  
 

The analyst will have to make judgements on the extent and significance of dust and debris found 
during the inspection: whether it is minor and can be cleaned up during the course of the inspection, or 
whether it is more substantial and is indicative that the final clean has not been undertaken thoroughly 
enough. While all surfaces must be checked, particular attention must be paid to areas where asbestos 
materials were fixed or penetrated other materials. It may be necessary to drill-out screw holes, remove 
contaminated battening etc. It is important to remember that it is only duty of the contractor to undertake 
the final clean and carry out a thorough visual inspection before requesting a four-stage site certification 
for reoccupation. If it is clear that this has not been done, the analyst should withdraw and fail the 
enclosure, citing what needs to be done before another inspection is undertaken, the risk that the 
analyst undertaking an inspection will miss some contamination is increased if he/she has to stop and 
get cleaning done every few minutes. They should withdraw and let the contractors clean and re-inspect 
before starting a new visual inspection. 

  Equipment for Inspection 
 

Equipment that should be taken into an enclosure by the analyst to aid inspection should typically be: 
• A torch – the torch beam when shone along a surface at a shallow angle is useful in identifying 

fine settled dust on surface; it can also augment the lighting in the enclosure; 
• A screwdriver – this is useful for poking behind pipes and into services to help inspect these 

difficult-to-see areas; 
• A mirror – this can be useful in inspecting difficult-to-see areas.  

 
Equipment that must remain in the enclosure to help inspection includes: 

• Stepladders/scaffolding – depending on the height of the enclosure one of other will be needed 
to allow safe access and to inspect the ledged, pipe work etc above head height; 

• Lighting – a thorough inspection needs lighting; a torch alone is not enough. The torch should 
be used to supplement the background lighting, not replace it; 

• Vacuum cleaner and other materials – this will allow the contractor to clean any minor amounts 
of debris identified by the analyst immediately; a vacuum cleaner must also be available for 
preliminary decontamination on leaving the enclosure; 

• Buckets of water and sponges and brushes or wipes in the airlock to aid preliminary 
decontamination, following the visual inspection. 

 
Duration of Inspection 
 
The analyst must ensure that sufficient time is available for the visual inspection. A detailed visual 
inspection can be time consuming, and the length of time needed will depend on the size and 
complexity of the job. A thorough visual search of all areas of the enclosure is required to be confident 
that an area is clean and free from asbestos debris and fine settled dust. A single panel removed from 
behind a domestic boiler within a 2m2 enclosure with smooth surface and nothing else within the 
enclosure is unlikely to take more than 10- minutes. A small boiler house should not take less than 
about 1.5 hours if inspected thoroughly. A large plant room, chemical plant or power station may take 
several days and may be undertaken by more than one analyst. During a large clearance, analysts 
should leave the enclosure, decontaminate and take a break every 2-3 hours. The time spent carrying 
out a visual inspection should be recorded. 

 
 Visual Inspections – Common Problems 
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Wet enclosures - this is a problem commonly cited by analysts when undertaking clearances. The 
ACOP L28 12 states that an enclosure, where practical, should be clean and dry. However, the 
enclosure is sometimes wet. There are a variety of reasons for this: there may be a leaking pipe; 
sealant may have been sprayed in the enclosure; or there may be groundwater seeping through. If 
groundwater is present there may be little that can be done to render the enclosure completely dry, but 
it may be necessary for the contract to use a pump to prevent the area flooding.  
An enclosure will fail a visual examination if it is wet and the cause is remediable. 

 
Sprayed Sealant - sealants should not be sprayed before a visual inspection or disturbed air test. The 
only exception to this is where there is sufficient non-asbestos dust (e.g. from concrete) to cause a 
failure in the air test. The analyst has discretionary powers and, after due consideration and air testing, 
can allow sealant to be used in these circumstances. The circumstances should be recorded on the 
certificate of reoccupation and the air test should proceed. If an analyst arrives on site to carry out a 
visual inspection and the enclosure is still wet due to sealant being sprayed, the analyst must fail the 
area and inform the contractor that the stage 2 inspection can only be carried out when the sealant has 
been washed off and the enclosure is dry. If the sealant has already dried the analyst will have to fail 
the site and consider the way forward. If the sealant is protecting a significant amount of asbestos dust 
which will cause risk to subsequent occupants, then the sealant will have to be removed and the area 
re-cleaned. The client should be informed. 

 
Enclosures with loose rubble flooring - The assessment should identify work areas where the 
flooring is loose rubble, e.g. in an undercroft. In these circumstances the rubble should be removed (to 
a specified depth) as part of a pre-clean of the site. The loose flooring would then be sealed with an 
impervious layer, eg metal or hardboard sheeting, before the asbestos work begins. If it was not 
possible to remove the rubble due to the condition of the remaining ACM or space limitations, then the 
matter should be addressed in the assessment. The plan of work should identify the procedure to 
remove the rubble and loose soil after the ACM removal has been carried out. In these circumstances, it 
would be prudent for the contractor to consult with the analyst before starting the work.  
 
If an analyst arrives on site to carry out the four-stage clearance certification, without prior discussion 
and agreement of the procedures for clearance, it will be impossible to pass such an area according to 
the standard required in Stage 2 inspection. The analyst will have to fail the site and liaise with the 
contractor and/or client to organise the removal of a specified depth of the rubble/loose flooring before 
the formal inspection begins.  The depth of rubble to be removed will depend on the level of 
contamination.  The analyst can then check the remaining flooring for signs of asbestos contamination.  
If the analyst is satisfied that the contamination has been removed, the flooring can then be sealed and 
Stage 2 visual can formally start. 
 
Asbestos remaining in enclosures (by design) - There may be occasions when some asbestos is to 
remain in situ in the enclosure.  It may be that only damaged asbestos lagging is being removed from 
pipe work, and that undamaged material is to remain; or it could be that asbestos cement panel is being 
left in place.  In these circumstances the ACM should be labelled that it is asbestos and that it is to 
remain.  The item can be checked by the analyst against the work plan and recorded on the certificate 
of reoccupation. 

 
Asbestos waste remaining in enclosure - On occasions, it may be necessary to retain asbestos 
waste (bagged or wrapped) within the enclosure until Stage 4 of clearance certification starts and the 
enclosure can be removed.  This situation may arise when oversized waste (such as lengths of pipe 
work or large AIB panels) cannot be removed through the baglock system. 
The items should remain in the enclosure and be subject to inspection along with other items to make 
sure they are free of asbestos debris on the outside of the wrapping.  The items will also need to be 
moved to allow the analyst to inspect the underlying surfaces. 
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Inaccessible asbestos - Where asbestos has been spray applied, there are often crevices or holes 
through walls where pipe work or girders run. These may contain asbestos but are impossible to clean 
so that all asbestos is removed. In these cases, the analyst may permit the use of non-flammable 
sealant such as foams or plaster to fill the hole and seal the asbestos within it.  However, the analyst 
should be satisfied that as far as reasonably practicable, the asbestos has been removed before the 
sealant is applied.  The client for the contract (eg building occupier) should be informed that this is the 
proposed course of action before the encapsulation takes place.  It should be in the plan of work.  The 
location of the sealant and remaining asbestos should be noted on the certificate of reoccupation, so 
that the client can record the presence of the asbestos in the management plan.  
 
If an analyst arrives on site to find that holes around the area where the sprayed asbestos was applied 
have been plugged with foam or other sealant, the contractor should be instructed to remove the 
sealant before Stage 2 inspection begins. 
 
Use of encapsulant and sealant - Where asbestos has been sprayed onto porous surfaces (e.g. breeze 
blocks) or into tar it is almost impossible to remove all the asbestos, sufficient to pass a visual 
inspection.  In these cases the analysts, having satisfied themselves that further removal is not 
reasonably practicable, should advise the contractor and/or client to seal the residual asbestos with a 
permanent proprietary sealant.  The visual inspection can than begin again once the sealant has been 
applied and dried.  Encapsulation of asbestos 
 
The findings of Stage 2 of the inspection should be recorded on the certificate of reoccupation.  There 
should be confirmation that the airlocks and enclosure are free from visible debris and contamination, 
that all ACMs have been removed and that the interior surfaces of the enclosure are free from visible 
debris and settled dust.  See Appendix 3.  As for Stage 1, if problems are encountered during Stage 2 
inspection, the analyst must make a formal record of the scenarios encountered and the discussions 
and actions that took place to rectify them.  The analyst should also make specific comments on the 
certificate of reoccupation if any asbestos is to remain (see inaccessible asbestos) and clearly identify 
the locations of these areas with a recommendation that this information should be entered into the 
management plan/asbestos register. 
 

3.8.3 STAGE 3: CLEARANCE INDICATOR AIR SAMPLING FOR THE CERTIFICATE OF REOCCUPATION 
 
Air sampling takes place once a thorough visual inspection has been carried out and the analyst is 
satisfied that all the asbestos in the plan of work has been removed, and there is no visible debris or 
layers of settled dust.  Clearance indicator air sampling should be carried out as described in Section 
3.7  

 
Dusty enclosures 
 
There may be occasions when the surface in the work area is a source of non-asbestos dust that would 
generate unreadable filters. The presence of non-asbestos dust would be noted at the thorough visual 
inspection. The analyst has to be satisfied that the dust is non-asbestos. However, the analyst should 
proceed with air sampling as normal. If this produces unreadable filters, the analyst should consider 
sampling for shorter periods with paired samplers, so that the dust loading on each filter is reduced. If 
the samples fail again because of the dust loading, then the spraying of surfaces with a sealant should 
be considered. If a sealant is used, the air test should no be carried out until the sealant is dry. 
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Leaks in enclosures 
 
Under normal circumstances, the air extraction equipment should be turned off and capped during the 
air test. The analyst should check that the pre-filter was changed before the final clean. However, if, in 
the opinion of the analyst, switching the air extraction system off would compromise the integrity of the 
enclosure, and there are people near the enclosure who may be exposed to airborne asbestos fibres 
above the clearance indicator as a consequence, the analyst can direct the contractors to leave the 
system switched on during the air test. Any decision to leave the air extraction system switched on 
should be recorded, with reasons why, on the certificate of reoccupation.  
 
Assessment of air sampling results should be carried out as described in Section 4 

 
3.8.4 STAGE 4: FINAL ASSESSMENT POST-ENCLOSURE/ WORK AREA DISMANTLING 

 
Once the enclosure (or work areas) has passed the visual inspection (Stage 2) and air monitoring 
clearance (Stage 3), the enclosure can be dismantled. Under normal circumstances the analyst will 
probably remain on site during dismantling (unless the deconstruction is not to take place for some 
time). If the analyst is close to the dismantling work, appropriate PPE should be worn as trapped 
pockets of asbestos could be released during the physical disturbance. Reassurance sampling could be 
carried out during the dismantling procedure to check for any release of airborne asbestos. After the 
enclosure has been removed, the analyst should visually inspect the area to ensure it is clean. At this 
stage the analyst is looking for obvious asbestos debris such as from the sheeting of the enclosure as it 
was dismantled or from debris which has been missed during cleaning. The analyst should also re-
inspect the waste route and transit route for asbestos debris. 

 
Where there is some debris, this can be cleaned by the contractor’s employees, wearing appropriate 
PPE including RPE, immediately using a type H vacuum and wiped with a wet disposable cloth. If the 
area is too contaminated to allow immediate cleaning without the prospect of spreading contamination, 
the site should be failed, re-enclosed, re-cleaned, and the visual inspection and disturbed air test 
repeated. 

 
If there are fuse boxes or switches within the area and the analyst suspects they may be contaminated, 
a qualified electrician should be made available to isolate the boxes, so they can be inspected. 
 
The analyst should record what has been inspected, what was found and the outcome on the certificate 
of reoccupation. 
 
Certificate of reoccupation 
 
Once all four stages of the clearance procedure have been completed satisfactorily, the analyst should 
issue a certificate of reoccupation. Each stage of the certification should have been completed in 
sequence, to ensure that the information included is as complete as possible. The information should be 
clear and unambiguous so all parties know the scope and extent of clearance and any particular 
matters which have been dealt with. 
 
If one of the stages fails, the reasons for the failure should be entered and the remaining stages struck 
through. A signed acknowledgement of the failure should be obtained from the contractor’s site 
representative (usually the site supervisor).  
 
If the failure occurs at either Stage 1 or 2 of the process, the inspections (both Stage 1 and Stage 2) will 
need to be repeated. If a new analyst carries out the work, the whole procedure should start again.  
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SECTION 3 – AIR SAMPLING PROCEDURES 
 

If the site fails at Stage 3 or 4, it is only necessary to repeat these stages until both have passed. The 
analyst will then need to cross-refer to, and append the certificate where the Stages 1 and 2 were 
passed. It is very important that the contractor’s representative acknowledges the outcome on each 
certificate issued, whether for a pass or a failure, as this provides evidence of when the outcome was 
communicated. The certificate will provide documentary evidence of the work undertaken by the analyst 
and should be retained by the analyst. Copies of each certificate must be issued to the contractor and, 
as necessary, to the client employing the analyst. This may be done after the analyst has left the site, 
provided the contractor’s representative has acknowledged the outcome. Each certificate should bear a 
unique number see Section 5. 
 
Inspection certificate for the hygiene facilities 
 
Once the certificate of reoccupation has been issued, the analyst can begin the clearance of the 
hygiene facility. This should be inspected and air tested. The air test should be accompanied by 
disturbance of surfaces in the dirty and shower areas. Obviously there is no requirement for a four-
stage certification procedure here, as Stages 1 and 4 are carried out as part of the main certification for 
reoccupation. Only Stages 2 and 3 of the procedure are required. 
 
The hygiene facility should be clean and dry before the inspection takes place and any potentially 
asbestos-contaminated materials removed (e.g. bags containing used coveralls, used/ discarded 
respirator filters, transit clothing). It is recommended that the unit is entered through the clean end to 
check that this area is clean and free of bagged materials, before carrying out a detailed clearance in 
the shower area and dirty end.  
 
The clearance should be carried out using the same criteria as for enclosures. If the inspection shows 
that no dust and debris are present, clearance air sampling should be carried out in the shower area 
and dirty end. For very small units where the combined floor area of the shower and dirty areas is <10 
m2, one air test is sufficient if the door between the shower and dirty areas is propped open and the 
sample head is positioned in the doorway. Where the combined floor area of the shower and dirty end 
exceeds 10 m2, a sample in each of the shower and dirty areas should be taken. 

 
A minimum air volume of 480 litres should be sampled for each sample. During air sampling, the 
extraction in the hygiene facility should be switched off and capped and surface disturbance should be 
carried out using a brush for 1.5 minutes for each sample. A separate inspection certificate should be 
issued for the hygiene facility. The hygiene facility should normally be subjected to the inspection and 
air sampling before it is moved off-site.  
 
The analyst should review with the contractor whether or not the hygiene facility is to remain on site 
following the issue of the inspection certificate and a note of this made on the certificate. 

 
The analyst should review with the contractor whether or not the hygiene facility is to remain on site 
following the issue of the inspection certificate and a note of this made on the certificate. 
 
Where, for security reasons, hygiene facilities are not left overnight, inspection certification is not 
required until the end of the contract. In these situations, information on where the hygiene facility is to 
be stored overnight and other arrangements should be included in the plan of work 
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SECTION 3 – AIR SAMPLING PROCEDURES 
 
3.9       PPE and RPE 
 
3.9.1 RPE SELECTION 
 

It is generally unlikely that the analyst will be exposed to airborne asbestos fibres at concentrations 
above the control limits unless they enter a ‘live’ enclosure. However, disturbance during clearance 
sampling may also give rise to elevated levels. 
 
When selecting RPE there are many factors to be taken into consideration including: 
 
The expected concentrations of fibres in air 
The protection factor values of different types of RPE 
Its use in conjunction with other PPE 
The duration for which it will be worn, during what activities and in what type of environment etc. 
 
In practice analysts are likely to wear only a limited range of RPE, for testing outside an enclosure the 
use of RPE is at the analysts discretion. For clearance sampling the analyst should use a half-mask as 
a minimum (full-face powered may be preferred) fitted with a P3 type of filter. The analyst should have a 
face-fit test certificate for the make and model of RPE that they use. Full face powered respirators must 
be used if an analyst is required to enter a live enclosure. 
 

3.9.2 RPE INPSECTION 
 

Analysts will be suitably trained in the use, maintenance and inspection of RPE. Before use RPE will be 
checked by the analyst, with reference to the following: 
  
Condition of the head-harness and facepiece including seal and visor 
Condition of the inhalation and exhalation valves 
Condition of any threaded connectors and seals 
Condition and type of filters and that they are correctly fitted 
Battery charge, condition and the flow rate for powered respirators. 
A qualitative face-fit will also be undertaken. 
 
In addition monthly checks will be conducted by a competent person for RPE issued to staff. 
 

 
3.9.3 OTHER PPE 
 

Entry into enclosures for 4-stage clearance carries the potential for asbestos exposure and 
contamination of clothing. Therefore analysts should not wear domestic clothing under coveralls as 
coveralls may be torn during visual inspection activities. Analysts should wear overshoes or 
Wellingtons. 
Where full decontamination is likely two pairs of disposable coveralls should be worn. The first pair of 
overalls can be removed in the air-lock and disposed of as asbestos waste on exiting the enclosure. 
The second pair can be used to transit to the hygiene facility. For further guidance on decontamination 
the analyst should refer to HSG248.  

Entry into live enclosures must always be followed by full decontamination 
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SECTION 4 – ANALYTICAL PROCEDURES 
 
4.0 ANALYTICAL PROCEDURES 

 
4.1 PREPARATION OF SAMPLES 

The acetone/triacetin mounting method should be used to prepare the sample for fibre counting. 
Condensing acetone vapour (from a vapouriser) is used to collapse and adhere the filter to a 
microscope slide. Triacetin is used to provide the interface between the filter and the coverslip. If 
additional analytical work is required (ie TEM analysis) filters can be cut in half with a scalpel using a 
rolling action, with the filter carefully held at the edge. Half of the filter can then be mounted and the 
other half kept for subsequent investigation if necessary. 
 
The filter will be removed from the holder using only good quality flat tipped tweezers and by gripping 
the filter at the edge. The filter will be placed centrally on a clean microscope slide marked with the 
unique sample number See Section 5 sample side upwards and preferably with the grid lines parallel to 
the slide edges. The filter is placed under the outlet orifice of the hot-block and the acetone injected so 
there is a steady stream of vapour over the filter. The slide is then placed on a hot-plate for a few 
minutes to evaporate any excess acetone. A drop of triacetin from a dropper bottle will then be applied 
to the filter and the cover-slip gently lowered at an angle so that any air is expelled. Only enough 
triacetin to cover the filter should be used. 
The sample is now ready for fibre counting using phase contrast microscopy. 
 

4.2 MICROSCOPE SET-UP 
 

Note that this procedure should be followed after each time the microscope is left unattended for any 
length of time (e.g. overnight), and for each new user. For information regarding nomenclature see 
‘References Figure 1’ 

 
Place the prepared slide on the microscope stage. Select the 40x objective and set the phase ring to 
“Ph2” (dark field). Open the field diaphragm fully and focus on the grid lines of the filter then move 
slightly onto the dust background of the filter and fine focus onto the gridlines. Adjust each eye piece, 
first the left eye, then the right. 

 
Set the phase ring to “O” (bright field) and close the field diaphragm fully. Select the 10x objective and 
adjust the focus of the condenser image until the sharpest edges possible are observed. For the 
Olympus microscope centre the image of the condenser with the allen keys. (Allen keys are inserted 
into the top of the condenser at three points separated by a 60 degree angle). For the Meiji microscope 
centre the image of the condenser using the centring screws at the top of the condenser. Open the 
diaphragm until the image of the condenser just retreats beyond the full field. 

 
Set the phase ring to “Ph2” and replace one of the eyepieces with the phase telescope.  Select 40x 
objective, adjust the focus on the phase rings and adjust the centring if necessary with the centring 
screws for the Olympus microscope (The screws must be pushed in to locate before they work). For the 
Meiji use the centrable phase annuli located below the condenser. Align the condenser annular ring 
until it overlays the phase ring.  Make sure the aperture diaphragm is fully open when using phase 
contrast. 

 
Replace the eyepiece and place the working micrometer on the stage. Focus on the micrometer and 
note the distance across the Walton Beckett Graticule (WBG).  The diameter of the WBG should 100 ± 
2mm.  If this is not the case note the deviation and report to the Technical Manager before proceeding. 
Note the result obtained on the Air-testing sheet. 

 
Using 10x objective, and with the microscope condenser set on “Ph2” place the HSE/NPL test slide on 
the stage. Focus on the slide and settle on the first block of lines. Change to 40x objective and refocus 
until lines can again be seen. Move to the right counting the number of the block until no more lines can 
be seen. All of block 5 must be seen before counting can begin for a mark II test slide, all of block 4 
must be visible for a mark III test slide. If this cannot be done re-aligned the microscope by repeating 
the procedure above. In the case of repeated failure report to the Quality Manager.  

 
The microscope is now ready for use. 
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SECTION 4 – ANALYTICAL PROCEDURES 
 
4.3 SLIDE EVALUATION 
 

The slide with the mounted filter will be placed on the microscope stage. The sample should be 
examined with a low power objective to check uniformity of the deposit, the filter should be discarded if 
it is non-uniform or overloaded. Tally counters will be checked to ensure they are working correctly 
before use by depressing both counters 20 times whilst counting. Both counters should read 20 
otherwise withdraw the counter from use and return it to the laboratory for investigation.  

 
The slide will be placed on the stage and initially focussed on the grid lines, it will then be moved from 
the grid onto the clear background. The area within the WBG is a field. The number of ends of fibres in 
the field will be counted on one tally counter and number of fields counted will be registered on the 
other. Fibres outside the field are not counted. 

  
The slide will be evaluated using a stepwise pattern, ie E-W sweep working from progressively from N to S 
over the slide, counting the number of fields and ends of fibres respectively on separate tally counters. 
Graticule areas examined must be chosen at random to avoid bias and must represent the whole exposed 
filter area. Fields lying within 4mm of the filter edge (or within 2mm of the cutting line) should not be counted. 
The analyst must adjust the fine focus upwards and downwards for each graticule inspected to ensure that all 
fibres are seen.  If more than one-eighth of a graticule area is covered by an agglomerate of fibres and/or 
other particles, that area must be rejected and another selected for counting. 
 

4.4 FIBRE COUNTING RULES 
 
(1) A countable fibre is defined as any object which is longer than 5μm, with a width less than 3μm and 
having an aspect (length/width) ratio greater than 3:1, (fibres attached to particles are assessed as if the 
particle does not exist and are counted if the visible part of the fibre meets the above definition) 
 

A countable fibre with both ends within the graticule area is recorded as one fibre.  
A countable fibre with only one end in the graticule are is recorded as half a fibre 
A countable fibre passing through the graticule area, and having no ends within that area, is not 
counted 
 

(2) A split fibre is taken to be one countable fibre if it meets the definition above, otherwise it should be 
ignored. A split fibre is defined as an agglomerate of fibres which at one or more points along its length 
appears to be solid and undivided, but at other points appears to divide into separate strands. The width is 
measured across the undivided part, not across the split part. 
 
(3) Loose agglomerates of fibres are counted individually if they can be distinguished sufficiently to determine 
that they meet the definition above 
 
(4) fibres in a bundle and tight agglomerates of fibres, where no individual fibres meeting the definition of a 
countable fibre can be distinguished, are taken to be one countable fibre if the bundle or agglomerate as a 
whole meets the definition above. 
 
(5) if the width of the fibre varies along its length, a representative average width should be considered. 
 
The number of graticule areas to be counted depends on the sampling situation as follows: 
 
For evaluations relating to personal sampling in connections with compliance or RPE assessment, at least 
100 fibres must be counted or 100 graticule areas must be inspected, whichever is reached first; at least 20 
graticule areas must be inspected even if these contain more than 100 fibres. 
For evaluations to the clearance indicator, background, reassurance and leak sampling, 200 graticule areas 
must be inspected on samples of the minimum of 480litres volume if the 0.010f/ml quantification limit is to be 
achieved.  
 
If the collected air volume (V) is more than 480litres the number (n) of graticule areas inspected may be 
reduced proportionately according to the formula  
n = 96,000  
         V 
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SECTION 4 – ANALYTICAL PROCEDURES 
 

It may not be necessary to inspect n graticule areas if a clear decision can be reached at an earlier 
stage – HSG248 for details. 
Where two or more samples are being pooled to obtain 480litres (or a larger volume) V is the total 
volume of the pooled samples and n is the same number of graticule areas inspected on each of the 
pooled filters.  

 
The analyst should only count 2400 fields (graticule areas) in an 8 hour period. Counters are 
recommended to take 10-20 minute breaks from the microscope every one or two hours to limit fatigue.  
 
If it is imperative that more than this number be counted the excess samples will be counted by another 
analyst on return to the base laboratory. Both values for the slide will be recorded on an Excess 
Graticule Count Sheet FIBR008) The number of fields counted per day may be relaxed at the discretion 
of the Quality Manager only in situations where quality control or RICE slides have to be counted. 
 

4.5 CALCULATION OF RESULTS 
 
The airborne concentration of respirable fibres is given by the following formula: 
 

C  = 1000  N  D2 

                             V n d2 
 

 Where: 
 
 N = the number of fibres counted 
 n = the number of graticule areas examined 
 D (mm) = the diameter of the exposed filter area 
 D (µm) = is the diameter of the Walton Beckett graticule 
 V (litres) = is the volume of air sampled 
 

Where clearance measurement is obtained by pooling two or more samples V is the total volume 
sampled, N is the total number of fibres, and n is the number of graticule areas examined on each filter 
(which is the same for each filter and not the total number examined) 
 

 
4.6 REPORTING RESULTS 
 

The limit of quantification for the method used is set at 0.010f/ml and therefore this value is taken as the 
‘clearance indicator’ threshold. This value is also used in the interpretation of reassurance and 
background samples. 
 
The value calculated from each sample taken during site clearance testing should be compared with the 
clearance indicator value. At least 80% of the results should be less than 0.010f/ml and all should be 
less than 0.015f/ml. Thus in smaller enclosures requiring four or fewer samples all should be less than 
0.010f/ml, but in larger enclosures one result in five may lie between 0.010f/ml and 0.015f/ml. 
 
The concentration value must be calculated correct to 3 decimal places to distinguish between 
0.009f/ml (which is acceptable) and 0.010f/ml which is unacceptable. The recommended reporting 
procedure however is as follows: 
 

Calculated Value Report Result as 
Value ≤ 0.010f/ml <0.010f/ml 
0.010 ≤ value ≤ 0.015 Result to 3 decimal places
Value ≥ 0.015 f/ml Result to 2 decimal places

 
Where the recommended volume and fields were not taken the limit of quantification is as follows: 
 
Limit of quantification (f/ml)  = 96,000  x 0.01  

                           V x n 
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SECTION 5 – ANALYTICAL DOCUMENTATION 
 
5.0       ANALYTICAL DOCUMENTATION 
 

Documentation pertaining to airborne fibre sampling and analysis will be completed as described in the 
following sections. Sample and report numbering will be adopted as follows: 

 
5.1 SAMPLE NUMBERING 
 
 Sample numbers will be of the following configuration: analysts initials 0001 onwards 
                                                                                                 eg: JS0001   onwards 
 
 Report numbers will be of the following configuration: analysts initials/year/report no. 
                                                                                                 eg: JS/06/001 
 

At the start of each year the report number will return to 001. The initials ‘BL’ will be used for samples 
analysed at the base laboratory. 

 
 Numbers will be allocated consecutively and recorded in the analyst’s allocation book (FIB006) This 
 Book will document the report number, sample numbers and test type, sample date, site and client. 
 
5.2       AIRBORNE FIBRE SAMPLING AND ANALYSIS REPORT (FIB001) 

 
The airborne fibre sampling and analysis report consists of three pages. It will be completed for all air 
tests undertaken by the analyst regardless of test type. It should however be noted that details of 
clearance testing must be reported autonomously and not reported with any other test types. 
 
Client details, Report No. Test Date, Pump Number, Sample Number and the start and finish times of 
the air test with the associated flow rate (including any intermediate measurements) In addition the 
temperature and pressure readings will be recorded. 
 
The second page requires documentation of equipment numbers and ‘Comments’. Comments make 
reference to whether materials are left in situ and what types, what type of air test has been undertaken 
etc. This page is also used for recording the analysis results. The analyst should refer to Section4.6 for 
guidance on calculated and reported results. The analyst is required to sign this section of the report. 
 
The top section of page three will only need to be completed when clearance air testing has been 
undertaken. For any other test type this box should be struck through and not left blank. 

 
5.3       CERTIFICATE OF REOCCUPATION (FIB009) 
 

This report will only be completed when undertaking a four-stage clearance / certificate of re-
occupation. The document is clearly split into the four stages and self-explanatory in its completion. 
Stage 3 of 4 refers to the completion of clearance air monitoring, the associated airborne fibre sampling 
and analysis report should be referenced in this section. 
The certificate of reoccupation should be signed by both the analyst and the contractors representative. 

 
5.4       CLEARANCE TEST REPORT FOR HYGIENE UNIT (FIB010) 
 

This report will only be completed when undertaking a clearance test on a hygiene facility. 
 
5.5 FILING OF REPORTS 

 
All analysis reports, regardless of type, will be completed by hand on a pad printed in triplicate. The 
white copy will be left on site, the other two copies, yellow and pink will be returned to the office for filing 
and distribution to the client respectively. The pink copies will be filed in chronological order in a folder 
set up for each authorised analyst. 
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REFERENCES – MICROSCOPE NOMENCLATURE 
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1 Introduction 
 
This report describes a geophysical survey that was carried out at the Glebelands school 

development, Newport. The survey work was commissioned by Norwest Holst and the aim of 

the survey was to confirm the removal of buried drums following an extensive remediation 

programme. Due to the timing of both the remediation programme and subsequent 

groundworks, the geophysical survey was carried out over three separate visits, which took 

place during July 2008, December 2008 and March 2009. 

 

1.1 Geological/site setting 
Based on the available borehole/trial pit information, the geology generally comprises of  

made ground, overlying alluvial and bedrock deposits.  During the survey, it was evident that 

there were significant quantities of metallic debris (rebar, bits of scrap etc) within the made 

ground.   

 

This site was initially surveyed by TerraDat in October 2004 and the resulting data plots 

provided the basis for the location of the drums for the remediation works. This initial survey 

was carried out prior to any remediation or development at the site.  

 

1.2 Survey objectives 
The primary objective of the survey is: 

 

• Identify anomalous features that may be associated with any remaining buried drums 

 

1.3 Survey design 
Based on the initial suite of geophysical techniques, it was decided to opt for a combined 

magnetic and metal detection survey. 

 

• Magnetic – to map distortions in the Earths magnetic field associated with buried 

ferrous material. 

• High resolution metal detection (EM-61): to locate metallic features/structures 

within the shallow (<3m) sub-surface. 
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2 Survey description 
 
The survey was carried out using the following geophysical techniques: 

• Magnetic gradiometer 

• High resolution metal detection 

 

The geophysical data were acquired on a series of detailed survey grids that extended over 

the areas of interest. The results are presented in the form of interpreted data plans 

indicating the location and physical characteristics of identified anomalous features together 

with a text description.  

 

Background information for each of the survey methods is provided in the appendices and 

descriptions of the actual survey work carried out on site are provided in the sections below. 

 

2.1 Topographic survey / Grid layout  
A digital theodolite was used to set out a series of local survey grids, which were 

subsequently referenced to National Grid by means of a series of control survey stations.   

 

2.2 Magnetic survey 
Magnetic surveys are designed to exploit the deviation in the Earth’s magnetic field caused 

by the presence of buried ferrous objects.  Data are acquired on a survey grid covering the 

area of interest and a plan image showing the variation in the magnetic field is produced. 

Buried items such as tanks, drums, UXO, reinforced slabs, shaft caps and some 

archaeological features can be identified on a magnetic survey plan as localised anomalous 

high and low values. A description of the field activity is provided below and some 

background information on the survey method is found in the appendix. 
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Plate 1 – G858 Magnetic Gradiometer  

 

2.2.1 Magnetic survey field activity 
A GEOMETRICS G858 magnetic gradiometer (Plate 1) was used to acquire total magnetic 

field and gradient data in ‘near-continuous’ walking mode along 2m spaced survey lines.   

 

 

2.3 High resolution metal detection survey (EM-61) 
A metal detection survey involves transmitting an electromagnetic field into the subsurface 

and picking up returning signal via a receiver in the same instrument. Data are acquired on a 

grid covering the area of interest and a contoured plan of the variation in signal response 

across the site is produced. The presence of metallic (ferrous and non-ferrous) materials will 

usually be evident as zones of high values on the metal response plans.  

 

2.3.1 Metal detection survey field activity 

A GEONICS EM-61 MK2 instrument (Plate 2) was used to acquire data along a series of 

parallel survey lines. Readings were taken at 0.2m intervals along 2m spaced survey lines. 

The EM-61 is a time-domain metal detector, which is sensitive to both ferrous and non-

ferrous metal and has typical penetration depths of down to 3m below ground level.  
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Plate 2 – EM-61 Metal detection system  
 

 

 

 

3 Results and Interpretation 
 
The results from each technique are presented as a series of colour contour plots displaying 

the magnetic and metal responses. In order to compare the results, data plots extracted from 

the 2004 survey have also been included. Even though there appears to be is a slight 

variation in colour scales, the overall data range between the two datasets are the same. 

 

 

Magnetic Survey 
The results of the magnetic survey are presented as total field (bottom sensor) and analytical 

signal plots (Figure 1). The total field data may be used to observe the general character of 

the magnetic field across the survey area while the peak values (pink) displayed on the 

analytical signal plot indicate the source positions for dipole type magnetic anomalies. 

Generally, the interpretation of a magnetic anomaly is based on observing the type 

(pole/dipole), amplitude and wavelength of the anomalous feature.  

 

The resulting plans (2009) exhibit a number of features across the site that include broad 

zones of varying magnetic character, linear features and short wavelength anomalies. Many 
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of these anomalies can be attributed to known surfaces sources, i.e. manhole covers and 

scattering of surface debris and structures (e.g. rebar, lampposts, road-pins, skips etc).  

 

The ‘thin’ white line running N-S and E-W mark the boundary between the separate site 

visits. Unfortunately on the last visit, the presence of the metal fence, fences and new 

footpath prevented full site coverage. 

 

When compared to the 2004 plots, there is a marked decrease in the overall magnetic 

signature, which indicates a relative decrease in metal content across the area. Most of the 

remaining unaccountable anomalies appear to be due to isolated shallow features i.e. bits of 

rebar and other metallic debris.  

 

However one feature of note is the cluster of anomalies which appear on the 2009 plot but 

are not as apparent on the 2004 plot. This cluster is located towards the centre of the survey 

grid and it is possible they represent a redistribution of metallic debris following the 

remediation works. 

 

 

Metal Detection survey 
The results are presented as a colour contoured plot display the responses (mV) from the top 

receiver coil of the instrument (Figure 3). The interpretation of the data is based on the 

principle that metal objects within the range of the instrument (~3m) will produce a 

proportional response i.e. a relative increase in the amplitude of the response will reflect an 

increase in the amount of metal present at that given depth. 

 
The EM-61 data set primarily targets the shallow anomalies (<3m bgl) and the results 

general support the findings of magnetic survey. When considering the 2004 plot, there 

appeared to be broad zones of increased response, that probably represents a cluster of 

metallic features. When compared to the 2009 results, this zone is no longer present and the 

resulting response plot is characterised by a scattering of small features that most likely 

reflect bits of rebar and other metallic debris.  
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4 Conclusions 
 

• The geophysical survey has provided a non-invasive means for investigating the 

subsurface with a high degree of spatial coverage. By considering a number of 

geophysical methods, this has significantly enhanced the ability to characterise the 

subsurface as the techniques are based on different physical principles and provide 

complimentary information for interpretation. 

  

• The results from the 2009 survey continue to exhibit a series of features scattered 

across the site, some of which originate from known or suspected sources such as 

services, manholes, surface metallic debris etc.  Based on the character of the 

remaining unaccountable anomalies, it is likely that they represent isolated shallow 

features i.e. bits of rebar and other metallic debris 

 

• When compared to the 2004 data plots, there is a marked decrease in the intensity of 

the magnetic signature and metal response, which indicates a relative decrease in 

metal content across the area.  

 

• Given the limitations of the techniques and the potential masking affect of the metallic 

debris, the overall change in response/character and the absence of any significant 

residual anomalies corroborates the successful removal of the buried drums by the 

remediation works. 

 

 

 
 
 
 
Disclaimer 
This report represents an opinionated interpretation of the geophysical data. It is intended for guidance 

with follow-up invasive investigation. Features that do not produce measurable geophysical anomalies 

or are hidden by other features may remain undetected. Geophysical surveys compliment 

invasive/destructive methods and provide a tool for investigating the subsurface; they do not produce 

data that can be taken to represent all of the ground conditions found within the surveyed area. Areas 

that have not been surveyed due to obstructed access or any other reason are excluded from the 

interpretation.   
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Appendix - Magnetic Survey
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The magnetic survey technique is based on mapping localised variations in the Earth’s magnetic field caused
sub-surface magnetic materials, which range from naturally occurring magnetic minerals to man-made
ferrous objects. This leads to a wide range of applications from small-scale archeology and engineering
surveys to detect buried metallic objects, to large-scale surveys carried out to investigate regional geological
trends or mineralisation.

Magnetic surveys are carried out using a man-portable instrument with readings taken on a regular grid or
along selected traverse lines. The equipment functions by measuring the Earth's magnetic field to a very high
precision at each survey station. Ferrous materials in the subsurface have an induced magnetic field that is
superimposed on the Earth's field at that location creating a magnetic anomaly. The spacing of survey stations
depends on the width of the expected anomaly, which broadens with the size, and depth of burial of the
targeted feature. Continuous profiling methods may be used for a high-resolution dataset.

Magnetometer data are stored digitally by the survey instrument and down loaded to a field computer at the
end of each day. The magnetic data are then processed to enhance any identifiable anomalies and presented
on colour-contoured plots overlain with site maps (when available).

The results of the magnetic survey are usually presented as total field and analytical signal plots . The total
field data may be used to observe the general character of the magnetic field across the survey area while the
peak values (pink) displayed on the analytical signal plot indicate the source positions for dipole type magnetic
anomalies. In general terms, the interpretation of a magnetic anomaly is based on observing the type
(pole/dipole), amplitude and wavelength of the anomalous features.

Constraints
Metal objects or structures close to the survey area (fences, vehicles, debris etc.) produce a strong signal
that can overshadow more subtle effects of sub-surface anomalies.
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Appendix - EM-61 Metal Detection Survey
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Constraints
Surface metal objects or structures (fences, rebar, vehicles, debris etc.) produce a strong signal that can
mask more subtle response from any underlying target structures.

EM-61 survey

isolated
anomalies

The EM-61 is a time-domain metal detector that can detect both ferrous and non-ferrous metals. The
instrument was initially designed to map buried ordnance but is now used for general site characterisation
especially in the mapping of former foundation structures. The EM-61 is either towed by hand or mounted
behind a quad bike. Readings are usually taken on a regular grid or along selected traverse lines and
positional control can be provided by dGPS if there is sufficient satellite coverage.

The instrument functions by inducing current into the ground via a transmitter coil which causes the
generation of secondary electromagnetic fields in any ground conductors present within the depth range
of the instrument. By taking the measurement at a relatively long time after the start of the decay, the
current induced in the ground has fully dissipated and only the current in the metal is still producing a
secondary field. The responses are recorded and displayed by an integrated data logger.

At the end of each survey, the data are downloaded to a field computer and corrected for instrument,
diurnal and positional shifts. Additional editing may be carried out to remove any 'noisy' data
values/positions.

The results are presented as a colour contoured plot based on the responses (mV) from the receiver coils
of the instrument. The interpretation of the data is based on the principle that metal objects within the
range of the instrument (~3m) will produce a response that is proportional to the amount of metal present
at a given depth. By considering the response between the top and bottom receiver coils, it is possible to
derive an estimate of source depth for a given anomaly.
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