

















SURFACE WATER DRAINAGE AND GROUND CONDITIONS Part Thirteen

hydrogen sulphide over the application area. Concentrations of carbon dioxide have been recorded in some
of the boreholes on some of the monitoring events but no readings in excess of 5% have been recorded.

It is considered that the carbon dioxide concentrations recorded are typically occurring background levels.
Significant gas flows or differential pressures have not been recorded.

13.67 Further investigations should be undertaken prior to development of the PDFA and any remedial measures,
if found to be necessary, specified at that time.

Radon

13.68 Reference has been made to BRE Digest 211 (Radon:; Guidance on Protective Measures For New
Dwellings) to assess if any radon protection measures are required. The Digest indicates that for areas of
the site to the north of grid line TQOS, which passes about mid way through the application area, basic radon
protection measures, e.g. sub floor membranes, will be required but full measures, (i.e. gas extraction from
underfloor voids) will not be required.

POTENTIAL IMPACTS

Solution Features

13.69 As explained, except for the major feature, the site has been zoned according to the level of risk of the
development activating or being impacted by solution features. Various remedial options have been
recommended in the geophysical report according to the level of risk based on modified structure and
foundation design including the use of reinforced strip foundations to buildings and geogrids to road
pavement formations, and also the control of surface water to prevent infiltration. Adverse environmental
impact due to the use of such remedial measures will be negligible.

13.70 Stabilisation of the major solution feature will involve the injection of grout (comprising a mixture of cement,
sand, pulverised fuel ash and water) into the ground at regular depths in a grid pattern of probe holes. Refer
to figure 13.4. The grout permeates the disturbed/voided strata, thus providing stable ground conditions.

13.71 Preliminary discussions have been held with the Environment Agency who have agreed in principle to the
proposed ground stabilisation measures.

13.72 The NHBC, which provides guarantees for new houses, has approved the injection grouting as providing
sufficient ground stability in the area of the major solution feature so that additional measures will not be

necessary.

13.73 The potential adverse effects of injecting grouting are that the flow of groundwater could be adversely
altered and that the aquifer could be contaminated by leaching of chemical components of the conslituent

materials in the grout.

13.74 Both the injection grouting and any possible piling operation could be potential causes of pollution of the
aquifer by creating a pathway to it from the surface.

Hydrogeology

13.75 There will be no adverse impacts on the hydrogeology of the site and adjacent areas due to the
development.

Ground Contamination

13.76 Based on the results of the testing and statistical analyses, it is considered that remedial measures in
respect of soil contamination are not required for the application development area.

Groundwater Quality

13.77 There will be no adverse impacts on groundwater quality in the aquifer underlying the site and adjacent
areas due to the development. The only potential exception is due to the injection grouting.
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SURFACE WATER DRAINAGE AND GROUND CONDITIONS Part Thirteen

Ground Gas Monitoring

13.78 Based on the results of the monitoring and in accordance with the NHEC recommendations for low rise
housing with gardens and ventilated underfloor void, gas protection measures are not required for the main
development area. It should be noted however that basic radon protection measures are required (see
above). This will consist of an impermeable membrane covering the entire footprint of the building. There Is
no adverse environmental effect due to this measure.

13.79 For all other types of development, guidance given by CIRIA indicates that some gas protection measures
are required in the form of a suitable gauge damp proof membrane or gas proof membrane. Neither of

these measures will cause any adverse environmental impact.

13.80 |Itis possible that gas protection measures may be required on the northern edge of the PDFA and this will
need to be assessed if and when specific details on the further development lay out are kKnown.

MITIGATION MEASURES

Solution Features

13.81 In the case of the injection grouting the grout mix can be designed so that it will not flow beyond the feature
voids so avoiding any likelihood of significantly affecting groundwater flows.

13.82 The cement content of the grout is relatively low as the grout is essentially for filling the voids rather than for
strength. However it will be sufficient to adequately bind the constituents of the grout mix. The likelihood of
any chemical component of the grout mix constituents leaching into the aquifer is therefore negligible.

13.83 In addition best practice measures in carrying out the operation will ensure that the aquifer is not subject to
any pollution from that source.

13.84 Detailed method statements for ground stabilisation works will be prepared and submitted for approval by
the Agency before any works are undertaken. These measures can be carried out without any adverse
impact on either the flow of groundwater or the quality of the groundwater and the method statements will
demonstrate this.

RESIDUAL IMPACTS

13.85 There will be negligible residual adverse impacts on ground conditions, including groundwater, due to the
development.

POTENTIAL FURTHER DEVELOPMENT AREA

13.86 As noted, the PDFA will require further investigation before this area is developed. This will then determine
any mitigating measures that may be required to protect the potential development. If such measures
are required, it is unlikely they will have any significant adverse impact on ground conditions, including

groundwater.
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