
AVENUE COKING WORKS

AIR QUALITY AND ODOUR MONITORING PROGRAMME

Monthly Summary

February 2008
On the instruction of the East Midlands Development Agency (emda) Jacobs has commissioned Bureau Veritas to undertake a comprehensive air quality and odour monitoring programme at and around the site of the former Avenue Coking Works.  This is being conducted to monitor and assess whether the site reclamation works have any impact on local air quality or give rise to any odour problems.
The air quality monitoring programme consists of a combination of fixed stations and ad hoc targeted monitoring to determine emissions at source, cross boundary and off-site.  Targeted monitoring is undertaken to monitor both ambient conditions at particular parts of the site when no works are taking place and also around specific works thought to have the potential to liberate or generate airborne contaminants.  It is carried out using a combination of pumped samplers and passive diffusion tubes.

Four permanent monitoring stations are located adjacent to the site boundary to assess cross-boundary migration.  Six monitoring stations are located off-site, two of which are sufficiently remote to be considered representative of baseline air quality.  Meteorological conditions are monitored using a standard Casella NEMESYS weather station, which includes measurement of wind speed/direction, rainfall, barometric pressure, air temperature, relative humidity and solar radiation.

The locations of the routine monitoring stations are as follows:

On-site stations

Station A
at the NW of site, adjacent to the site village;

Station B
at the NE of site;

Station C
at the SE of site, adjacent to the rail sidings;

Station D
at the SW of site, to the west of Ruberoid;

Off-site stations

Station 1
Press Lane, Old Tupton (Control station);

Station 2
Hunloke Park Primary School, Wingerworth;

Station 4
Village Hall, Eastwood Park, Hasland;

Station 5
Avenue Farm, Chesterfield;

Station 6
BT Pensions Office, Mill Lane; and

Station 7
Nursery School, Stretton (Control Station).

	Sampling equipment
	Location
	Sample type
	Analysis
	Frequency

	APM950
	Stations 1 to 6 and A to D
	Particulate (PM10)
	PM10

Metals
	Continuous

Fortnightly

	
	Stations B and 4
	Particulate

(PM2.5)
	PM2.5
	Continuous

	Mini-vol
	Station 7
	Particulate (PM10)
	Metals, cyanide, PAHs and phenols
	Fortnightly

	High Volume PUF Sampler
	Stations 1 to 6 and A to D
	Particulate (PM10) and vapour
	PAH and phenols
	Fortnightly

	M-type
	Stations 1 to 6 and A to D
	Particulate
	Cyanide
	Fortnightly

	Diffusion tubes
	Stations 1 to 7 and A to D
	Vapour
	Total VOCs, BTEX and sulphur dioxide (SO2)
	Fortnightly

	
	
	
	Nitrogen dioxide (NO2)
	Monthly

	Directional gauge
	Stations 1 to 6 and A to D
	Particulate (Total)
	Gravimetric dust analysis, petrographic analysis and obscuration
	Monthly


The odour monitoring programme employs a range of monitoring techniques at and around the Avenue site.  These tools measure a variety of parameters which, when taken together, provide a comprehensive picture of the odour impact associated with the site.  
Sensory field odour surveys – undertaken weekly at the routine fixed monitoring locations described above by trained Bureau Veritas staff.

Odour Diaries – odour diary sheets are completed weekly by volunteers from the community, which involves keeping a record of their odour observations, including when no odour is detected.  All volunteers are trained by Bureau Veritas to complete the diaries.
Complaints – handled by the project Environmental Management System (EMS).  Odour-specific complaints are handled initially in the same way as all other complaints, but then forwarded to Bureau Veritas who collate the data and report the results separately.
Results for February 2008
The air quality results have been evaluated by comparison with the assessment criteria developed in the Jacobs report 'The Avenue Air Quality Management Programme Strategy Document' Issue 1, June 2002.  The limits established for the assessment criteria were subsequently reviewed in March 2006 in line with new legislation, changes in statutory and non-statutory quality standards and environmental assessment levels, and recent information about site conditions.  The odour results have been evaluated by comparison with the assessment criteria described in Environment Agency and VDI technical guidance documents.
1.0
Routine Air Monitoring Programme

1.1 Alterations, Downtime and Technical Difficulties

The following amendments to the scope of routine fixed monitoring occurred due to equipment downtime during February 2008:
· No data was recorded at station 4 between 07:15 on 18 February and 14:00 on 19 February, due to a mechanical fault with the APM950. 

· No data was recorded at station 6 between 00:00 on 1 March and 15.45 on 6 March, due to a failure with the APM950 following a power cut. 

1.2 PM10 Levels

The assessment level of 50µg/m3 was exceeded on 11 February at station 4 (50.44µg/m3), on 18 February at stations A and C (50.22 and 55.40µg/m3 respectively), and on 19 February at station C (57.96µg/m3).  
Marginal results were also recorded between 11 and 13 February at stations B, C, 4, and 5, and between 18 and 20 February at stations A, B, C, 2, 4, 5 and 6. 
1.3 PM2.5  Levels

The assessment level of 25µg/m3 was not exceeded at on-site station B or off-site station 4 during the month, with the monthly mean result being 12.91µg/m3 for station B, and 11.64µg/m3 for station 4. 
1.4
Metals

The only metal currently falling under the control of the UK Air Quality Strategy is lead, at a maximum concentration 0.5(g/m3 (annual mean).  The highest level of lead was 0.07(g/m3, recorded at station 4 in the first period. 
All other metals were below the assessment criteria developed for the site.
1.5
Cyanide

No National Air Quality Standard has been developed for cyanide; the assessment criteria suggested for the Avenue is a maximum concentration of 50µg/m3 per fortnight.  The highest level of cyanide was 0.06µg/m3 recorded at station A during the first monitoring period.
1.6
Phenol(s)

The assessment criteria limits for phenol and cresol are 48µg/m3 and 220µg/m3 per fortnight, respectively.

The reporting of phenols is subject to a limit of detection (LOD) of 0.2(g/m3 and no results were reported above this level.

1.7
PAHs
The maximum allowable fortnightly concentration of Coal Tar Pitch Volatiles is 0.48µg/m3, whilst for naphthalene the figure is 126µg/m3.  None of the on or off-site stations recorded concentrations in exceedance of these criteria during February 2008.  
The highest concentration of total coal tar pitch volatiles was 0.01642µg/m3, recorded at station A, whilst the highest naphthalene result was 0.0013µg/m3, recorded at station B, both during the second period.
1.8
BTEX Compounds

The assessment criteria limits for benzene and toluene are 5µg/m3 and 1.9mg/m3 per fortnight, respectively.

No stations recorded levels of benzene above the LOD during the month. The highest recorded level of toluene was 0.0086mg/m3 at station D during the first monitoring period. 
1.9
Nitrogen Dioxide 

The assessment criteria level developed for NO2 is 40µg/m3.  No stations recorded NO2 in exceedance of this level.  The highest NO2 result during the month was 28.45µg/m3 recorded at station 7.

1.10
Sulphur Dioxide 

The assessment criteria levels developed for SO2 is 125µg/m3.  No stations recorded SO2 in exceedance of this level.  The highest SO2 level was 13.32µg/ m3 recorded at station 4 in the first monitoring period.
1.11 Directional Gauge Results
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The assessment criterion level of 200mg/m2/day was exceeded at stations B and 5 during the month with the results being 234 and 335mg/m2/day respectively.
2.0
Quality Control Samples

Quality control samples were submitted in the form of duplicates for all sample media and blanks for phenols, cyanide, metals, PAHs and BTEX.

2.1
Media Blanks
The analysis of media blanks indicated no problems with the contamination of media used for the collection of samples during February 2008.
2.2 Duplicates
Duplicate PM10 samples taken at station A correlated well with original data during the month, with duplicate results ranging between 92% and 106% of original results.

Duplicate PAH results from station 1 correlated well with original data during both monitoring periods

Duplicate phenol samples were taken at station 1.  No results were reported above the limit of detection (LOD) of 0.2µg/m3 during both monitoring periods, and as a result the duplicate results correlated exactly with original results. 

Duplicate cyanide samples taken at station A correlated well with original data during the first monitoring period.  No results were reported above the LOD during the second period. 

Duplicate metals results taken at station A correlated well with original results during both monitoring periods. 

Duplicate BTEX results recorded at station 6 correlated well with original results during both monitoring periods.

The duplicate NO2 result from station B correlated well with the original. The SO2 duplicate result at station B, however, correlated very poorly with the original, with the original being very high at 101.97µg/m3 and the duplicate result being at 5.83µg/m3.  As the duplicate result is in line with other results for the period, following consultation with the laboratory it is considered that this is a correct result, and the abnormally high original result is considered to be anomalous, possibly due to a faulty sample tube.

3.0
Targeted Air Monitoring Programme
Targeted monitoring is undertaken around specific site activities considered to have the potential to liberate airborne contaminants and also to monitor ambient conditions when no works are taking place.  Sample collection is carried out by Jacobs site staff using portable pumped samplers supplied by Bureau Veritas.  Samples are submitted to Bureau Veritas for analysis at SAL Laboratories.  

Due to the lack of potential for site activities to generate or liberate significant amounts of contaminative materials, targeted monitoring was not required during the month.

4.0
Odour Monitoring Programme

4.1 Odour Diaries

There were nine records (one ‘disinfectant-TCP’, four ‘smoky’, four ‘manure’) at odour intensity level 4 and one record (‘smoky’) at odour intensity level 5 detected during the month.

The ‘disinfectant-TCP’ odour was recorded on 11 February at a location approximately 1.5km east of site.  The four ‘smoky’ odours were recorded on 11, 12, 18 and 20 February, all at a location approximately 1.2km northeast of the site.  The four ‘manure’ odours were recorded on 10, 13 and 14 February at a location approximately 1.2km northeast of the site, and on 21 February at approximately 0.5km west of the site. 

The ‘smoky’ odour at intensity level 5 was recorded on 12 February, at approximately 0.5km west of the site.

At the time that the ‘disinfectant-TCP’ and four ‘smoky’ odours at intensity level 4 were recorded, the wind was from the direction of the Avenue site.

4.2 Sensory Field Odour Surveys

There were no records of ‘medium’ odour annoyance impact during the month. 

4.3 Complaints

No odour-related complaints were received during February 2008.
5.0
Emissions of Concern
5.1 Emissions at Source

No targeted monitoring was undertaken during February 2008.

5.2 Emissions Recorded at the Site Boundary

- PM10
The exceedances of PM10 levels at stations A and C on 18 and 19 February coincided with the highest levels of the month at most on and off-site stations.  An analysis of Chesterfield Borough Council monitoring data shows that the trends in particulate levels observed at both on and off-site stations are generally consistent with hourly PM10 readings from Whittington Moor and Bacons Lane for those periods.

In addition, data from the Sheffield and Nottingham city centres’ Automatic Urban and Rural Network (AURN) monitoring stations, held in the UK National Air Quality Archive on the NETCEN website (http://www.airquality.co.uk/archive), indicate that the trends were repeated in Sheffield and Nottingham city centres.

The above information, together with the fact that there were no site activities at the time that would be expected to liberate or generate significant amounts of particulates, suggests that the exceedances recorded on 18 and 19 February were due to more general area-wide or regional phenomena, rather than being due to fugitive particulates generated from any specific activities at the Avenue site.  

- Deposited Dust 

Although there is no conclusive evidence to explain the exceedance of deposited dust at station B, it is considered that it could be due to trafficked dirt and consequent dust from traffic movement along the spine road.  This activity comprised the transportation of spoil import (clay) from Foxwood Industrial Estate in Chesterfield to the low level stocking area, and does not appear to be related to any other dust results.  It is also considered to be a short term and local occurrence.

The exceedance at station B does not seem to have impacted on the surrounding area, with nearby on-site stations A and C results being low at 71 and 114mg/m2/day respectively, and nearby off-site station 4 dust levels being at 97mg/m2/day. 

Petrographic analysis indicates that the dust collected from the west at station B comprised 43% amorphous dirt, 30% silicon rich material, 18% unburnt coal, 7% plant and animal fragments, and 2% calcium rich material.  From the west at station 5 the dust comprised 38% silicon rich material, 30% unburnt coal, 18% amorphous dirt, 7% plant and animal fragments, 5% iron rich material, and 2% calcium rich material. 

The differences in proportions of unburnt coal and amorphous dirt between dust collected from stations B and 5 (along with the fact that the prevailing wind direction for the month was predominantly northeasterly) suggests that the exceedance of deposited dust at station 5 is a result from conditions or activities local to that station.

5.3 Emissions Recorded Off-Site

- PM10
As discussed in section 6.3.2, the exceedance in PM10 recorded at station 4 is considered to be due to area-wide or regional phenomena, rather than activities or conditions at the Avenue site. 

- Deposited Dust 

Petrographic analysis of dust at station 5 indicates that that collected from the east comprised 40% unburnt coal material, 25% amorphous dirt, 23% silicon rich material, 10% plant and animal fragments, and 2% calcium rich material; from the west the dust comprised 38% silicon rich material, 30% unburnt coal material, 18% amorphous dirt, 7% plant and animal fragments, 5% iron rich material, and 2% calcium rich material.

None of the available information points to the Avenue site being the source of the dust, and it is therefore considered that the exceedance was due to conditions or activities local to station 5.

5.4 Odour Emissions

The wind was from the direction of the Avenue site at the time that the ‘disinfectant-TCP’ and four ‘smoky’ odour records (at intensity level 4) were taken.  No odours of a similar nature were detected during the sensory field surveys during the month, and no complaints were received.  In addition, no site activities occurred at the time of these records that could have generated odours of these natures, and it is therefore considered that the arisings may be due to activities or conditions local to the odour diarists, and not attributable to the Avenue site.
