4245 Park Approach
Thorpe Park, Leeds
LS15 8GB

Mr M Jones t: 0113 264 9960
Barratt Homes and David Wilson Homes West Yorkshire f: 0113 264 9962
Vico Court e: Info@thesiri Isgroup.com
Ring Road

Lower Wortley

Leeds

LS12 6AN

8t October 2015

Ref. C6138/JL/6572 Rev 1

Dear Mark

RE: Carrs Lane, Cudworth — Gas Assessment Letter (Rev 1)

Following issue of our Geoenvironmental Appraisal Report (GAR) for the above site
(Ref. C6138A Rev 1, dated October 2015), please find attached the results of the gas
monitoring undertaken (complete set).

Sirius has previously compiled an addendum gas risk assessment for the site in
December 2014 (Letter Ref. C6138/JL/6572). Since the issue of the letter report
the development layout, including the south eastern and south western site
boundaries, have altered slightly and subsequently the development area has
reduced. This current report makes reference to the updated development
layout, however the conclusions and recommendations given within are based
on the original, larger development area. Therefore this letter report should be
read with consideration to the revised development layout plan.

As part of the Sirius ground investigation undertaken in September 2014, gas and
groundwater monitoring wells were installed within seven window sample boreholes
(WS1 to WS7). The positions of the window sample boreholes are shown on Drawing
No. C6138A/05 in the GAR.

During the completion of the monitoring programme two wells were lost / destroyed,
namely WS2 and WS7 to the sites south western and southern boundary. This
occurred between monitoring visits no. 1 and visit no. 2 and as such no further
monitoring has been completed to these installed wells. Sirius consider the loss of
these installed wells as relatively insignificant (on a site scale), owing to the spread of
installed wells across the site, in relation to potential gas sources.

www.thesiriusgroup.com
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Gas monitoring visits have been undertaken on six occasions between 3 Qctober and
9" December 2014, monitoring for concentrations of methane, carbon dioxide,
hydrogen sulphide, carbon monoxide and oxygen, together with flow rates, using an
infra-red gas analyser and flow pod. In addition, volatile organic compounds (VOCs)
were also monitored using a photoionization detector, owing to the sites historical
setting i.e. proximity of a former gasometer/ historical landfill site and infilled reservoir.

Gas monitoring was undertaken during atmospheric pressures between 996mb and
1018mb, and covered falling and steady pressure trends. Steady state concentrations
of up to 3.4% v/v carbon dioxide were recorded in WS3 on 27t October 2014 (visit no.
3). No methane has been detected during the monitoring visits. A maximum recorded
steady state flow rate of 0.5l/hr was recorded in WS7 on 3¢ October 2014 (visit no. 1).
Soils remained well oxygenated.

Low/background concentrations of carbon monoxide and hydrogen sulphide were
detected, with a maximum recorded concentration for both at 4ppm, in comparison to
HSE Workplace Exposure Limits (WEL) presented in EH40/2005 of 30ppm and 5ppm,
repsectively (for an long term exposure limit — 8hr time weighted average period).
Based on the findings of this investigation specific gas protection measures for
hydrogen sulphide and carbon monoxide are not considered necessary.

Low/non-detect concentrations of VOCs were identified during the monitoring period,
with a maximum of 2.0ppm recorded in WS4 on 27" October 2014 (visit no. 3).

Based on the results received as part of this investigation, and positive gas flow rates,
a maximum gas screening value (GSV) of 0.017I/hr for carbon dioxide has been
calculated.

Based on the derived GSV, and in accordance with Table 2 presented in
BS8485:2015, the soil gas regime can be classed as CS1. For the proposed residential
development, CS1 does not require special precautions with regards to ground gas.

Radon protection measures are not required for the proposed development on this site.

We trust that the above and attached is satisfactory and self-explanatory, and that you
will forward this letter to the appropriate regulators for their comment / approval.



Please do not hesitate to contact the undersigned for any further information.

Yours sincerely

Jenny Ford
Senior Engineer

For and on behalf of
Sirius Geotechnical & Environmental Ltd

Enc. 6 x gas and groundwater monitoring sheets, dated between 3 October 2014
and 9" December 2014.
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