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1 INTRODUCTION 

1.1 Wardell Armstrong LLP has been appointed by John Lewis Partnership Pensions Trust 

(JLPPT) to undertake an appraisal of the potential constraints at a proposed 

development site, known as Greenhills, in Shrewsbury.  This report provides a desk-
based assessment of any constraints associated with flood risk and drainage which 

could prevent future development and indicative mitigation measures that may be 

required.  

  

1.2 In preparing this report, reference has been made to the following reports: 

� Flood Insight Report – ref: GS-1795042 (Groundsure – December 2014); 

� Flood Risk Assessment – Plateau 2, Battlefield Way Shrewsbury (White Young 
Green – January 2008); 

� Flood Risk Assessment – Mercedes Benz Dealership, Shrewsbury (Glanville – July 
2012); and 

� Reclamation Assessment for Proposed Industrial Development Site at Shropshire 
Food Enterprise Park, Shrewsbury (White Young Green – July 2008). 

 

1.3 Reference has also been made to the following planning applications which contain 
comments regarding flood risk and approved mitigation measures: 

� Shropshire County Council Planning Permission document for application 
MS2003/0985/SY for the Integrated Waste Management Facility, Vanguard Way 

(2003); and 

� Shropshire Council Drainage Consultee Comments for application 11/03191/FUL 
for the Food Enterprise Centre, Battlefield Enterprise Park (2011). 

 

2 SITE LOCATION 

Location and Setting 

2.1 The Greenhills development site is located in Shrewsbury, Shropshire. The site can 

be accessed via Vanguard Way, just removed from the A49 road to the north-east of 

Shrewsbury. The site measures approximately 9.7 hectares and is surrounded by 
industrial and commercial land uses to the east, south and west, and agricultural 

land to the north of the site.  A site location plan is shown on Figure 1. 
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Figure 1: Site Location 

 
2.2 The site is situated between the A5124 Battlefield Link Road to the north, Battlefield 

Way to the west and Vanguard Way to the south.  A railway line runs north – south 

to the east of the site.  The Battlefield Brook, classified as a Main River, flows west to 

east through the site area. 
 

2.3 The site consists largely of unmaintained grassland with a tarmac access road from 

the southern boundary to the centre of the site and a small structure adjacent to the 

access road. 

 

2.4 Adjacent land to the south-east is occupied by an Integrated Waste Management 

Facility and the Shropshire Food Enterprise Centre.  A small area of land between 
these two developments is included within the site area.  To the north of the site, 

beyond the Battlefield Link Road is agricultural land. 
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3 FLOOD RISK 

Fluvial Flooding 
3.1 The nearest surface water feature is the Battlefield Brook which flows west to east 

through the centre of the site, forming the southern boundary in the eastern half of 
the site.  Battlefield Brook is culverted in three places within the site area. 

 

3.2 The figure on page 6 of the Groundsure report (Appendix 1), based on the 

Environment Agency’s Flood Map for Planning, shows the majority of the site to be 

located in fluvial Flood Zone 1.  The area immediately surrounding Battlefield Brook 

as it flows through the site is shown to be located within Flood Zones 2 and Flood 

Zone 3.  The flood map from the Groundsure report is shown in Figure 2. 
 

3.3 The National Planning Policy Framework and National Planning Practice Guidance 

define the flood zones as follows: 

� Flood Zone 1 (Low Probability) – Land assessed as having a less than 1 in 1000 

annual probability of river or sea flooding in any one year (<0.1%). 

� Flood Zone 2 (Medium Probability) – Land assessed as having between a 1 in 100 
and 1 in 1000 annual probability of river flooding (1% - 0.1%) in any year. 

� Flood Zone 3a (High Probability) – Land assessed as having a 1 in 100 or greater 
annual probability of river flooding (>1%) in any year. 

� Flood Zone 3b (Functional Floodplain) – Land where water has to flow or be 
stored in times of flood.    

 

3.4 The 2008 White Young Green FRA (Appendix 2) makes reference to more detailed 
modelling of the Battlefield Brook, conducted by Enviros Consulting Limited in 2003 

as part of an earlier FRA for the site.  The flood risk map produced from the 

modelling results confirmed that a small area in the eastern part of the site adjacent 

to the brook is located within Flood Zone 3.  Flood levels for the 1 in 100 year flood 
were calculated to be between 69.84 mAOD at the western site boundary and 69.33 

mAOD at the eastern boundary.  Flood levels were compared to a topographical 

survey of the site in the White Young Green FRA.  It was determined that there is a 

minimum of 2.9m between ground levels and modelled flood levels. 

 

3.5 The 2014 Groundsure report states that the Environment Agency has no record of 
past flooding at the site. 
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Figure 2: Groundsure Flood Map (modified to show current site boundary) 

 
3.6 Planning applications submitted to Shropshire County Council for proposed 

developments in the vicinity of the site contained the following conditions relating to 

flood risk. 
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� The 2003 planning permission document for MS2003/0985/SY, adjacent to the 
site states that development should not take place below the 69.7m AOD (the 1 
in 100 year flood level in this location) in order to prevent increased flooding risk 

and the loss of floodplain storage, and that the loss of any floodplain storage 

would require the provision of compensatory flood storage within the site area. 

� The 2011 consultee response for 11/03191/FUL states that floor levels in the 
development should be 150mm above the existing ground level to protect the 

development from overland flooding. 

 
3.7 The current Environment Agency flood risk advice also recommends that finished 

floor levels are set at 600mm above the 1 in 100 year flood level.  Based on the 

maximum modelled flood elevation in the White Young Green FRA of 69.84 mAOD,  

the minimum finished floor levels would be 70.44 mAOD. 
 

3.8 Based on the elevated situation of the site in relation to modelled flood extents, and 

assuming that similar mitigation measures are taken to the conditions given in the 
planning applications above, the risk of fluvial flooding should be considered to be 

low.  Flood risk would be further reduced by Environment Agency guidelines 

requiring an 8m ‘no-build’ easement from the top of the bank on both sides of a 
watercourse. 

 

Surface Water Flooding 
3.9 The figure on page 16 of the 2014 Groundsure report, shown in Figure 3 below, 

shows the risk of flooding from surface water (overland flow) to be Negligible for the 

majority of the site.  Negligible risk is defined as flooding to a depth of less than 0.1m 

in a 1 in 1000 year rainfall event. 
 

3.10 An elongated area of the site coinciding with the Battlefield Brook channel alignment 

is shown to be at Low to Significant risk of surface water flooding.  Low risk is defined 
as vulnerability to flooding to a depth of greater than 0.1m in a 1 in 1000 year rainfall 

event, while Significant risk is defined as vulnerability to flooding to a depth between 

0.3m and 1m in a 1 in 1000 year rainfall event.  Areas of Significant risk in this area 

correspond with sections of the Battlefield Brook upstream of culverted sections of 

the brook.  Due to the Environment Agency’s 8m ‘no build’ easement, there will be 

little or no development in these areas. 
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3.11 Small areas in the northern and southern parts of the site are shown to be at a High 
risk of flooding from surface water flooding.  High risk is defined as a vulnerability to 
flooding to a depth of 0.1m and 0.3m in a 1 in 75 year rainfall event.  The area in the 
north of the site was noted to be waterlogged during a site visit in February 2014. 
   

3.12 Both areas at High risk of flooding are considered to be associated with topographic 
depressions within the site rather than overland flows from off-site sources.  It is 
possible that the risk in these parts of the site could be removed through re-
engineering of the site topography.  As both areas are in Flood Zone 1, this would 
not result in the loss of any floodplain storage. 
 

 
Figure 3: Groundsure Surface Water Flooding Map (modified to show current site 
boundary) 
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3.13 Two areas of Highly Significant and Significant surface water flooding risk are present 
to the north of the site boundary.  Highly Significant flood risk is defined as 

vulnerability to flooding to a depth of greater than 1m in a 1 in 75 year flooding 

event.  It is assumed that the Battlefield Link Road would act as a barrier to any 
overland flow routes onto the site from the north, with all surface water runoff 

generated in these areas being intercepted and contained by kerbs and drainage in 

the roads. 

 

3.14 An area of Highly Significant surface water flooding risk is also present to the west of 

Battlefield Road and corresponds with the location of a pond.  It was noted from 

aerial photography that a connection exists between the pond and the Battlefield 
Brook.  It was concluded in the White Young Green FRA that the low ground 

surrounding the pond would be sufficient to contain elevated water levels without 

flooding. 
 

3.15 The Shropshire Council drainage and flooding interactive map used in the Glanville 

FRA (Appendix 3) to indentify surface water flooding risk, shows the site area is not 
at risk of surface water flooding, therefore surface water flooding was not assessed 

further. 

 
3.16 Development in the areas of site shown to be at high risk of surface water flooding 

will be minimised by adherence to the Environment Agency requirement for 8m 

easement in the vicinity of the brook, and any re-engineering of site topography.  It 
is considered that there are no off-site sources of surface water flooding that could 

pose a risk to the site.  Mitigation measures in addition to those recommended for 

fluvial flooding are, therefore, unlikely to be required.  Based on this, the risk of 

surface water flooding at the site should be considered to be low. 
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 Groundwater Flooding 
3.17 The figure on page 25 of the Groundsure report, which is based on British Geological 

Survey (BGS) data, shows there to be “limited potential” for groundwater flooding at 

the site.  The source of any flooding would be from an unconfined aquifer 
(Clearwater Flooding) as opposed to shallow sedimentary aquifers (Superficial 

Deposits Flooding).  BGS confidence in the result is, however, rated as “Low”. 

 

3.18 The Shrewsbury Surface Water Management Plan (SWMP) used in the Glanville FRA 

to assess groundwater flooding risk shows the site to be outside any areas at risk of 

groundwater flooding. 

 
3.19 A site investigation was conducted as part of the Glanville FRA.  However reference 

to any groundwater level data is not contained in the report.   

 
3.20 No site investigation was conducted as part of the White Young Green FRA, although 

it was considered likely that groundwater levels would be similar to the normal 

water level in the Battlefield Brook, which is approximately 4m below ground level at 
the site.  It was concluded, therefore, that there would be no risk of groundwater 

flooding at the site provided deep basements were not constructed as part of the 

proposed development. 
 

3.21 Based on the data in the Groundsure report and conclusions of the FRA reports, the 

risk of groundwater flooding at the site should be considered to be low, and could be 
further minimised by excluding deep basements from any future designs. 

 

Sewer Flooding 
3.22 The plan in the Glanville FRA showing the location of services, shows a 300mm public 

foul water sewer flowing north-west to south-east parallel to the southern bank of 

the Battlefield Brook and two surface water sewers (675mm and 225mm) beneath 

the access road in the south-west of the site.   
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3.23 The Geo-environmental Constraints Plan drawing in the 2008 White Young Green 
Reclamation Assessment report (Appendix 4) shows the 300mm foul public foul 

water sewer extends across the full length of the site area and crosses the eastern 

site boundary.  The drawing also shows a network of S104 adpoted sewers in the 
central and eastern areas of the site.   

 

3.24 Based on the Sewers for Adoption guide, Severn Trent Water requires a minimum 

distance of 5m between any building or structure and a 300mm-1000mm diameter 

public, or prospectively adoptable, gravity sewer. 

 

3.25 Reference is made to the Shrewsbury SWMP in the Glanville FRA which states that 
there were 5 recorded incidents of sewer flooding in the SY13 postcode area, 

although specific locations were not given. 

 
3.26 The capacity of sewers within the site area are unknown, and there is the potential 

for these to block and cause flooding.  However, it is likely that the location of the 

sewers in close proximity to the Battlefield Brook would mean any flooding would be 
intercepted by the brook and would not affect any development.  The risk of sewer 

flooding should, therefore, be considered low. 

 
Artificial Sources 

3.27 The Groundsure report shows the site is not situated in an area identified to be at 

risk of flooding in the event of a canal breach or reservoir failure.  This was also 
stated in the Glanville FRA. 

 

3.28 Culverted sections of watercourses are also considered to be a source of artificial 

flooding.  Surface water flood mapping shows areas of elevated flood risk to coincide 
with the approximate location of culverts along the Battlefield Brook.  

Notwithstanding this, flooding occurring upstream of culverts was not evident on the 

flood outline for the brook modelled by Enviros Consulting Limited in 2003, which is 
considered to provide the most accurate representation of flooding at the site. 

 

3.29 Based on the available information, the risk of artificial flooding at the site could be 
considered to be low.  
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4 CONCLUSIONS 

4.1 This report gives an assessment of flood risk to the site from various sources in order 

to identify any potential risk or development constraints.  

 
4.2 The assessment is based on the findings of four reports produced for land within, or 

adjacent to, the site boundary and also on mitigation measures proposed in planning 

applications for the Integrated Waste Management Facility and Food Enterprise 

Centre. 

 

4.3 The majority of the site is located within Flood Zone 1, with small areas of land in the 

vicinity of the Battlefield Brook located within Flood Zone 2 and Flood Zone 3.  The 
2008 White Young Green Flood Risk Assessment determined that the site is elevated 

above the modelled extent of a 1 in 100 year flood event by a minimum of 2.9m.   

 
4.4 In order to reduce the fluvial flood risk, it is recommended that finished floor levels 

should be set a minimum of 70.44 mAOD and no development should take place 

below the highest modelled flood elevation of 69.84 mAOD.  There should also be an 
8m easement from the top of the bank on both sides of the Battlefield Brook, as 

required by Environment Agency guidelines.  With these recommendations 

implemented, the risk of fluvial flooding to any development should be considered 
to be low. 

 

4.5 The risk of surface water flooding to the site is considered negligible for the majority 

of the site area.  Areas of land at risk are present in the vicinity of the Battlefield 

Brook and in two topographical depressions. 

 

4.6 Development in the vicinity of the brook will be limited by the requirement for 8m of 
easement around the Battlefield Brook.  In addition to recommendations for 

reducing fluvial flood risk, the surface water flood risk in low-lying areas of the site 

can be reduced by re-engineering of the topography.  The risk of surface water 
flooding to any development should, therefore, be considered to be low.  

 

4.7 The risk of flooding from groundwater is considered to be low and could be further 
minimised by limiting the use of deep basements in future developments.     
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4.8 The capacity of sewers on site is not known, however it is considered likely that any 
flooding would be intercepted by the Battlefield Brook.  Flood risk would be further 

reduced by the requirement for an easement of 5m between any structure and 

sewers by Severn Trent Water. The risk of sewer flooding to any development is 
considered, therefore, to be low.   

 

4.9 The risk of flooding from artificial sources, including culverted sections of the 

Battlefield Brook is considered to be low. 

 

4.10 Following recommendations made in this report for reducing flood risk, the flood risk 

should be considered to be low and the site suitable for development. 
 



APPENDICES 

  



APPENDIX 1 

 

Flood Insight Report 
(Groundsure – December 2014) 
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APPENDIX 2 

 

Flood Risk Assessment – Plateau 2, Battlefield Way Shrewsbury  
(White Young Green – January 2008) 
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Flood Risk Assessment – Mercedes Benz Dealership, Shrewsbury  
(Glanville – July 2012) 
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1.0 Introduction 
 
1.1 This Flood Risk Assessment has been prepared by Glanville Consultants on behalf 

of Warwick Holdings Ltd in support of a planning application for the construction of a 
new Mercedes Benz dealership and workshop at Greenhill Enterprise Park, 
Shrewsbury. 

 
1.2 The purpose of this document is to identify the existing level of flood risk to the site 

within the context of the redevelopment proposals.  The report also outlines a 
strategy for the disposal of surface water for the site once developed. 

 
1.3 This assessment has been prepared in accordance with the National Planning Policy 

Framework (March 2012), the Technical Guidance to the National Planning Policy 
Framework and local policy. 
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2.0 Existing Site Characteristics 
 
 Site Description 
 
2.1 The application site is a vacant plot located within Greenhills Enterprise Park, 

Shrewsbury at Ordnance Survey grid reference SJ 50679 16529. 
 
2.2 The site is currently undeveloped land located to the east of Enterprise Roundabout 

and bound to the west by Battlefield Way, to the south by Vanguard Way, to the east 
by an unnamed access road and to the north by further undeveloped land.  The site 
is roughly rectangular in shape and has an approximate area of 1.3 hectares.  

 
2.3 A site location plan is included within Figure 1 for reference.  
�
 Topographical Survey 
 
2.4 A topographical survey of the site is included in Appendix A for reference.  The 

survey shows the site level to be lowest in the northeastern corner of the site at 
73.100 AOD and highest at the southern boundary of the site at 73.80 AOD, hence 
the general fall in level across the site is approximately 0.7m.  The site levels are 
approximately 1m below the road level of the southwestern section of Vanguard 
Way. 

 
2.5 A fence runs along the southern and western boundaries of the site, a raised soil 

bund runs along the eastern boundary and a bank of approximately 1 in 3 gradient 
runs along the northern boundary separating the site from the adjacent undeveloped 
land.  

 
2.6 The survey shows Battlefield Way to fall in a northeasterly direction away from 

Enterprise Roundabout. Vanguard Way falls in northwesterly direction towards 
Enterprise Roundabout and the unnamed road falls in a northeasterly direction.  

 
 Existing Surface Water Drainage 
 
2.7 The topographical survey also includes locations and mapping of underground 

services in and adjacent to the site.  The survey shows that no surface water 
infrastructure was found to be located within the application site boundary.   

 
2.8 The survey shows a 675mm diameter surface water sewer running along the centre 

of the unnamed road in a northeasterly direction adjacent to the eastern boundary of 
the site. A 225mm diameter surface water sewer is shown to begin half way up the 
unnamed road and runs adjacent to the 675mm diameter surface water sewer.  

 
2.9 The survey also shows a 300mm diameter surface water sewer running within the 

footway adjacent to Battlefield Way and the site in a northeasterly direction. A 
225mm diameter surface water sewer located within the Vanguard Way / Enterprise 
Roundabout junction connects to this 300mm diameter surface water sewer. 
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 Geology 
 
2.10 An intrusive site investigation was undertaken by BRD Environmental Ltd in March 

2011 as detailed in report BRD1573-OR1.  The intrusive investigation comprised of a 
mixture of sample boreholes and trial pits evenly spread across the site. The site was 
found to be underlain by various depths of made ground (0.5m – 1.15m) comprising   
of either reworked topsoil or reworked natural soils overlying Glacial Till or Glacial 
Fluvial deposits overlying Wilmslow Sand Formation.  

 
2.11 The Glacial Till deposits were typically described as ‘stiff brown slightly sandy 

gravelly blockily fissured clay’ within the report. The sample boreholes and trial pit 
records show the Glacial Till deposits to typically began at a depth of 1m.   

 
2.12 The Glacial Fluvial deposits were typically described as ‘medium dense red brown to 

yellow brown in parts, clayey, slightly gravelly fine sand’ within the report.  
 
2.13 Wilmslow Sand Formation was described as ‘very weak red fine grained sandstone’ 

within the report.  The sample boreholes and trial pit records show Wilmslow Sand 
Formation to typically begin at a depth of 3m.  

 
2.14 Infiltration testing was undertaken in three locations across the site, TP101, TP102 

and TP103. The tests in TP101 and TP103 were undertaken within the Glacial Fluvial 
deposits (depth of deposits ranged from 1.20m – 1.35m) and Glacial Till (depth of 
deposits ranged from 2.80 – 3.10m) respectively. No infiltration was recorded within 
these locations so an infiltration rate could not be calculated. The test in TP102 was 
undertaken within the Glacial Fluvial deposits (depth of deposits ranged from 0.9m-
1.9m) in the southern end of the site and produced an infiltration rate of 1.05x 10-6 

m/s. 
   

2.15 The intrusive site investigation recommended that if soakaways were to be 
implemented on the proposed site they would need to subject to be careful 
placement in the southern end of the site to target the thicker layers of Glacial Fluvial 
deposits. It was also recommended that storage capacity would need to be provided 
onsite.  

�
 Existing Watercourse 
 
2.16 There are no existing watercourses within the proposed site boundary.  The closest 

watercourse to the site is the Battlefield Brook which is located approximately 100m 
northeast of the site.  The river is classified as a main river by the Environment 
Agency (EA). The River Severn flows through Shrewsbury and is located 
approximately 2.5km south of the site. 

 
 Groundwater Vulnerability 
 
2.17 The EA publishes plans of indicative Source Protection Zones (SPZs) for 2000 

groundwater sources such as wells, boreholes and springs used for public drinking 
water supply.  The zones define areas where a range of human activities may 
damage / pollute groundwater.  The maps show three main zones (inner, outer and 
total catchment) and a fourth zone of special interest. 

 
2.18 Examination of the EA groundwater mapping shows that the proposed development 

site is not within a source protection zone. 
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2.19 A review of the EA bedrock aquifer maps indicate that the bedrock underlying the 

proposed development site is classed as a principal aquifer.  This means that the 
bedrock provides a high level of water storage and may be of some strategic drinking 
water importance. The previous EA designation for a principal aquifer was a major 
aquifer.  

 
2.20 A review of the superficial deposits aquifer maps indicate that the superficial deposits 

underlying the proposed site are not classed within an aquifer designation. 
 
2.21 A review of the ground water zone maps indicate that the development is underlain 

by ground considered as a major aquifer high. 
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3.0 Proposed Development 
 
3.1 The current development proposals include the construction of a new Mercedes 

Benz dealership with a workshop, prep buildings, a rear service area and customer 
parking areas. 

 
3.2 It is further proposed to access the development by a new junction from an unnamed 

road off Vanguard Way. 
 
3.3 A proposed site plan prepared by David J Stewart Associates, drawing number 

2011/1006/SK10 is included in Appendix B for reference. 
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4.0 Planning Policy and Guidance 
 
4.1 Set out below is a summary of the national and local policy, legislation and guidance 

relating to flood risk that are relevant to the development proposals. 
 
 National 
 
4.2 At a national level the National Planning Policy Framework and accompanying 

Technical Guidance ensures that flood risk is taken into account at all stages of the 
planning process, to avoid inappropriate development in areas at risk of flooding and 
to direct development away from areas at highest flood risk.  The National Planning 
Policy Framework retains a risk based approach to the planning process and defines 
three flood zones to be used as the basis for applying the sequential test to consider 
a development in terms of Flood Risk Vulnerability Classifications, which defines the 
type of development that is considered appropriate within each Flood Zone. 

 
Local 
 
Shropshire Council, Shrewsbury Surface Water Management Plan (SWMP), 
Intermediate Report, June 2012  

 
4.3 Hyder Consulting UK was appointed by Shropshire Council to produce a SWMP in 

order to understand the causes and effects of surface water flooding in Shrewsbury 
and to establish a long term cost effective action plan to manage surface water flood 
risk. The SWMP also reviews flooding by other sources such as fluvial, groundwater 
and sewers.  

 
4.4 The SWMP makes reference to the River Severn Catchment Flood Management 

Plan, 2008. Shrewsbury is classified within policy unit 4, which is defined as “taking 
further action to sustain the current level of flood risk into the future.”  

 
Shropshire Outline Water Cycle Study, Final Report, June 2010 

 
4.5 This study was produced by Halcrow Group Ltd to inform spatial strategy for 

Shropshire. The study identifies Shrewsbury as an area of significant fluvial flood 
risk, but also as a settlement of significant development. The development site was 
not mentioned specifically as an area of significant risk.  

 
Shropshire Core Strategy, Final Plan Publication, February 2010 

 
4.6 The core strategy sets out Shrewsbury’s Council’s vision, strategic objectives and the 

broad spatial strategy to guide future growth.  Policy CS18 focus is sustainable water 
management and states the following:-  

 
“Developments will integrate measures for sustainable water management to reduce 
flood risk, avoid an adverse impact on water quality and quantity within Shropshire, 
including groundwater resources, and provide opportunities to enhance biodiversity, 
health and recreation, by ensuring that: 

 
• Planning applications and allocations in the Site Allocations and Management of 

Development DPD, are in accordance with the tests contained in PPS25, and 
have regard to the SFRAs for Shropshire; 
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• New development is designed to be safe, taking into account the lifetime of the 
development, and the need to adapt to climate change. Proposals should have 
regard to the design guidance provided in the SFRAs for Shropshire; 

• All development within local surface water drainage areas, as identified by the 
Water Cycle Study, and any major development proposals, demonstrate that 
surface water will be managed in a sustainable and coordinated way. Proposals 
should be supported by either a Surface Water Management Statement or Plan, 
depending on the scale of the development; 

• All developments, including changes to existing buildings, include appropriate 
sustainable drainage systems (SUDS) to manage surface water. All developments 
should aim to achieve a reduction in the existing runoff rate, but must not result in 
an increase in runoff; 

• New development improves drainage by opening up existing culverts where 
appropriate; 

• Proposals within areas of infrastructure capacity constraint, as identified by the 
Water Cycle Study and the Implementation Plan, and any major development, 
demonstrates that there is adequate wastewater infrastructure in place to serve 
the development; 

• New development enhances and protects water quality, including Shropshire’s 
groundwater resources; 

• New development, including changes to existing buildings, incorporate water 
efficiency measures, in accordance with the sustainability checklist in Policy CS6, 
to protect water resources and reduce pressure on wastewater treatment 
infrastructure;” 

 
Shropshire Council, Shrewsbury Strategic Flood Risk Assessment (SFRA), August 
2009 

 
4.7 This assessment was produced by Halcrow Group Limited to model the River Severn 

through Shrewsbury town centre. The site is located within the northeast of 
Shrewsbury at 73.100 AOD at its lowest, therefore the site is not considered at be at 
risk flood risk from the River Severn as from a review of ordnance survey maps the 
River Severn is approximately situated at 50m AOD throughout Shrewsbury’s town 
centre. Therefore the conclusions of this SFRA have no impact on the sites 
development.  

 
4.8 Chapter 6 of the SFRA provides development control polices and guidance for 

developments in different flood zones. The recommendations are in line with PPS25 
and are in accordance with the broad policies of the “Middle Severn” policy unit. With 
regards to surface water runoff from new developments, the development control 
policy states the following: 

 
“Any development must ensure that post development runoff volumes and peak flow 
rates are attenuated to the Greenfield (post-development) condition with a minimum 
reduction of 20%.” 
 

4.9 The development control polices with chapter 6 also recommends that for site 
specific flood risk assessments in Shrewsburry:  

 
“The post development runoff volumes and peak flow rates should be attenuated  
(1 in 100 year + climate change).”   
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5.0 Sources of Potential Flooding 
 
5.1 Flood risk to the site is considered from all likely sources of flooding, defined in the 

Technical Guidance to the National Planning Policy Framework. 
 
 Tidal / Coastal 
 
5.2 Tidal flooding is not considered an issue for the development of the site as no tidal 

sources are located within close proximity to the site and the sites lowest elevation is 
approximately 73.100 AOD.  Therefore, tidal flooding is not considering further in this 
report. 

 
 Reservoir 
 
5.3 The EA publish indicative reservoir flood mapping on their website which shows the 

maximum extent of reservoir flooding.  The mapping indicates that the development 
site is not located within a reservoir flood risk area.  An extract from the online EA 
reservoir flood maps is included in Appendix C for reference. 

 
 Groundwater Flooding 
 
5.4 Shrewsbury SWMP states that the Strategy for Flood and Coastal Erosion Risk 

Management Ground Water Flooding Scoping Study, 2004 conducted by Jacobs did 
not identify any incidences of groundwater flooding in Shrewsbury’s underlying 
stratum. The SWMP also includes a map which indicates areas susceptible to 
groundwater flooding and is included in Appendix D for reference. The map shows 
that the development site is not within an area susceptible to groundwater flooding. 
Therefore, groundwater flooding is no considered further in this report. 

 
 Sewer Flooding 
 
5.5 The topographical survey within Appendix A includes locations and mapping of 

underground services. The survey shows that no sewers are currently located within 
the boundary of the site, therefore it is a reasonable to assume that the site is not 
subject to sewer flooding.  

 
5.6 Severn Trent Water maintains a register of confirmed internal and external sewer 

flooding locations due to hydraulic overloading. Figure 3-1 of the Shrewsbury SWMP 
indicates that postcode SY13 (the site is included in this) has had 5 registered 
confirmed sewer flooding incidences at the time of writing the report. As there are no 
recorded sewer flooding incidences in the development site, therefore sewer flooding 
is not considered further in this report.    

 
Surface Water Flooding 

 
5.7 The Shropshire Council’s drainage and flooding interactive map does not indicate the 

site to be within an area subject to surface water flood risk. An extract of the drainage 
and flooding interactive map is included in Appendix E for reference.  
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 Fluvial 
 
5.8 The online EA fluvial flood maps confirm that the development site is located within 

Flood Zone 1, an extract from EA flood zone mapping is included in Appendix F for 
reference.  The Technical Guidance to the National Planning Policy Framework 
Table 1 defines areas of land located within Flood Zone 1 as those areas outside of 
the flood plain where there is little or no chance of flooding.  These are areas with an 
indicative probability of flooding of 1 in 1000 years of greater (i.e. less than 0.1% 
chance in any given year) from fluvial sources. 
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6.0 Flood Risk Assessment 
 
6.1 The National Planning Policy Framework encourages a sequential risk based 

approach to determine the suitability of land for development.  This document 
advises that sites within Flood Zone 1 should be given preference where available.  
Table 1 of the Technical Guidance to the National Planning Policy Framework 
advises that all land uses are appropriate in Flood Zone 1.  Therefore, developing the 
site for residential use is considered appropriate in terms of flood risk. 

 
6.2 As defined in Table 3 of the Technical Guidance to the National Planning Policy 

Framework, neither the sequential nor the exceptions tests are required in this 
instance. 

 
 Flood Compensation  
 
6.3 Given that the site is located within Flood Zone 1, no development proposals within 

the curtilage will displace flood waters or result in a loss of flood storage. 
 
6.4 Flood compensation will therefore not be required and re-profiling works will also not 

be required. 
 
 Flood Resilience 
 
6.5 Again, given the site is located within Flood Zone 1, additional flood resilience in the 

form of raised floor levels are not required. 
 
 Safe Access 
 
6.6 New developments are required to provide safe access and egress during a flood 

event.  Safe access and exit is required to enable the evacuation of people from a 
development during a period of flooding and allow access to emergency services.  As 
the site is within Flood Zone 1, safe access can be taken from Vanguard Way, 
Battlefield Way or the unnamed road as all are adjacent to the site. 
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7.0 Surface Water Drainage 
  
7.1 Table 1 in the Technical Guidance to the National Planning Policy Framework 

defines the policy aims for developments within Flood Zone 1. With regard to surface 
water drainage, development proposals should include the “appropriate application of 
sustainable drainage systems.” Sustainable drainage systems cover the whole range 
of sustainable approaches to surface drainage management. They are designed to 
control surface water runoff close to where it falls and mimic natural drainage as 
closely as possible.    

 
7.2 As mentioned in Section 4.6, Shropshire’s Core Strategy Policy CS18 states that all 

developments should include appropriate sustainable drainage systems to manage 
surface water. It also states that developments should aim to achieve a reduction or 
maintain the pre development surface water runoff rate.  

 
7.3 Shropshire Council’s drainage and flooding interactive map indicates that the use of 

infiltration sustainable drainage is applicable to the development site and surrounding 
area. 

 
7.4 Sustainable drainage systems encompass a wide range of drainage techniques 

intended to minimise the rate of discharge, volume and environmental impact of 
runoff and include: 

 
• Permeable pavements 
• Swales and basins 
• Green roofs and rainwater reuse 
• Infiltration trenches and filter drains 
• Ponds and wetlands 

 
7.5 Infiltration based techniques are high up in the hierarchy of techniques available due 

to the ability for close to source dispersion of surface water.  This best mimics the 
situation of an undeveloped site. 

 
7.6 Sustainable infiltration techniques include the use of gravel filled trench soakaways, 

concrete ring soakaways, infiltration trenches, infiltration blanket, swales and 
permeable paving. When used across a site these techniques control the rate of 
discharge, attenuate flow, provide storage and recharge groundwater. Storage 
capacity within infiltration systems can be increased with the use of cellular storage 
crates.  

 
7.7 As well as allowing infiltration, permeable paving also degrades pollutants such as 

hydrocarbons, which thereby improves the quality of surface water.  
 
Proposed Surface Water Strategy 

�
7.8 Utilising sustainable infiltration techniques to discharge the proposed development's 

surface water runoff at source will be considered.  
 
7.9 Porous sub-base will be used in the external display and parking bays across the site 

and any overflow will discharge into a new gravity surface water drainage system 
within the site. Even if infiltration is less effective in some areas of the site, the porous 
sub-base will still attenuate flow and provide additional storage to the system. The 
surface water drainage system within the site will outfall to the 675mm diameter in 
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the unnamed road. This would be with the intention to restricted flow rate to match 
existing green field runoff rates of the site.  

 
7.10 Flow restriction would be achieved by the inclusion of a control chamber manhole 

(hydrobrake or similar) upstream of the outfall. An indicative drainage strategy is 
included in Figure 2 for reference.    

 
7.11 It is proposed to harvest rainwater from the showroom and valet buildings and collect 

it in and underground storage tank within the car park.  The water will be reused by 
the car wash onsite.   

 
Storage Provision 

 
7.12 MicroDrainage software was used to calculate the minimum depth of storage 

required in the pourous sub-base areas of the site in order to achieve a maximum of 
5 l/s discharge (assumed green field rate) to the existing sewer. The storage areas 
were designed to accommodate flows for a 1 in 100 year rainfall event plus a 30% 
allowance for climate change, which is in line with the Shropshire Council SFRA for 
Shrewsbury. All calculations have assumed that there is no ground infiltration in order 
to provide a robust storage design.    

 
7.13 Results indicate that the use of a hydrobrake to restrict the flow would result in a 

minimum depth of storage in the sub-base of 500mm. The MicroDrainage 
calculations are included in Appendix G for reference. The final depth of storage 
required is subject to confirmation following detailed design.   

 
 Future Maintenance 
 
7.14 The Flood and Water Management Act, 2010 encourages the use of sustainable 

drainage in new developments.  The Act allows SUDS assets which serve more than 
one property to be adopted and maintained by the Local Drainage Authority, which in 
this case is Shropshire County Council. As all soakaways on site will remain under a 
single ownership they will remain private and maintenance can be supervised by an 
appointed management company.  

 
7.15 All new surface water infrastructure would be designed in accordance with Sewers 

for Adoption (6th Edition) and the Interim Technical Addendum No. 1 where 
appropriate.  
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8.0 Summary and Conclusion 

  
Summary 

 
8.1 This Flood Risk Assessment has been prepared in accordance with the National 

Planning Policy Framework and Technical Guidance to accompany a planning 
application for the construction of a new Mercedes Benz dealership and workshop at 
Greenhill Enterprise Park, Shrewsbury. 

 
8.2 This site is located within Flood Zone 1, which defines an area with an indicative 

probability of flooding of 1 in 1000 years or greater from fluvial sources.  The site is 
therefore considered to be in a suitable zone for development in terms of flood risk. 

 
8.3 As defined in Table 3 of the Technical Guidance to the National Planning Policy 

Framework, the exception is was not required. 
 
8.4 There are no particular constraints with regard to flood compensation, resilience or 

dry access that would hinder the development of the site. 
 
8.5 Utilising sustainable infiltration techniques to discharge the proposed development's 

surface water runoff at source will be considered. Where possible infiltration drainage 
will be placed within Glacial Fluvial deposits which typically occur at depths between 
0.5m to 1m.  

 
8.6 Porous sub-base will be used in the external display and parking bays across the site 

and any overflow will discharge to a new gravity surface water drainage system 
within the site. This gravity surface water drainage system will outfall to the 675mm 
diameter in the unnamed road. This would be with the intention to restricted flow rate 
to match existing green field runoff rates of the site. This would be achieved by a 
control chamber manhole. 

 
8.7 It is proposed to incorporate rainwater harvesting and reuse systems into the site via 

an underground storage tank within the car park collecting the rainwater from the 
showroom and valet buildings.  The water will be reused by the car wash on site.   
The tank will reduce the volume of water discharged off site. 

 
8.8 MicroDrainage software was used to calculate the minimum depth of storage 

required in the porous sub-base areas of the site in order to achieve a maximum of 5 
l/s discharge (assumed green field rate) to the existing sewer. The storage areas 
were designed to accommodate flows for a 1 in 100 year rainfall event plus a 30% 
allowance for climate change. Results indicate that the use of a hydrobrake to restrict 
the flow would result in a minimum depth of storage in the porous sub-base of 
500mm. The final depth of storage required is subject to confirmation following 
detailed design.   
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Conclusion 
 
8.9 In conclusion, this Flood Risk Assessment has demonstrated that the proposed 

development: 
 

• Will not be at unacceptable risk of flooding from any source. 
• Will not increase flood risk elsewhere.  
• Will employ a surface water drainage design based upon the principles of 

sustainable drainage. 
• Will restrict surface water runoff rate to match existing green field runoff rates. 
 

8.10 On this basis, the proposals are considered to fully comply with national, regional and 
local planning flood risk policy.  
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Proposed Site Plan 
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Appendix C 
 

Environment Agency Reservoir Flood Map Extract 
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Appendix D 
 

Shrewsbury Surface Water Management Plan Groundwater Flooding Map 
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Appendix E 
 

Shropshire Council’s Interactive Map Extract: Surface Water Flood Risk 
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Environment Agency Reservoir Flood Map Extract 
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Cornerstone Court Mercedes Benz

62 Foxhall Road Dealership, Shrewsbury

Didcot  OX11 7AD Hydro-Brake

Date 12/07/2012 10:29 Designed by J. Rayner

File Hydro-Brake Outf... Checked by

Micro Drainage Source Control W.12.6

Summary of Results for 100 year Return Period (+30%)

©1982-2011 Micro Drainage Ltd

Half Drain Time : 1319 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

� Outflow
(l/s)

Max

Volume

(m³)

Status

15 min Summer 74.436 0.186 0.0 4.5 4.5 241.2 O K
30 min Summer 74.487 0.237 0.0 4.6 4.6 324.4 Flood Risk
60 min Summer 74.541 0.291 0.0 4.6 4.6 410.7 Flood Risk

120 min Summer 74.594 0.344 0.0 4.6 4.6 496.8 Flood Risk
180 min Summer 74.623 0.373 0.0 4.6 4.6 544.2 Flood Risk
240 min Summer 74.642 0.392 0.0 4.6 4.6 574.6 Flood Risk

360 min Summer 74.664 0.414 0.0 4.6 4.6 609.5 Flood Risk
480 min Summer 74.675 0.425 0.0 4.7 4.7 628.1 Flood Risk
600 min Summer 74.682 0.432 0.0 4.7 4.7 638.9 Flood Risk
720 min Summer 74.685 0.435 0.0 4.7 4.7 644.0 Flood Risk

960 min Summer 74.685 0.435 0.0 4.7 4.7 643.2 Flood Risk
1440 min Summer 74.676 0.426 0.0 4.7 4.7 629.5 Flood Risk
2160 min Summer 74.660 0.410 0.0 4.6 4.6 603.7 Flood Risk
2880 min Summer 74.642 0.392 0.0 4.6 4.6 574.4 Flood Risk

4320 min Summer 74.604 0.354 0.0 4.6 4.6 513.2 Flood Risk
5760 min Summer 74.568 0.318 0.0 4.6 4.6 454.2 Flood Risk
7200 min Summer 74.534 0.284 0.0 4.6 4.6 399.9 Flood Risk

8640 min Summer 74.504 0.254 0.0 4.6 4.6 351.0 Flood Risk
10080 min Summer 74.478 0.228 0.0 4.6 4.6 308.6 Flood Risk

15 min Winter 74.456 0.206 0.0 4.6 4.6 273.6 Flood Risk
30 min Winter 74.514 0.264 0.0 4.6 4.6 367.1 Flood Risk

60 min Winter 74.574 0.324 0.0 4.6 4.6 464.2 Flood Risk
120 min Winter 74.634 0.384 0.0 4.6 4.6 561.8 Flood Risk
180 min Winter 74.668 0.418 0.0 4.7 4.7 616.0 Flood Risk
240 min Winter 74.690 0.440 0.0 4.7 4.7 651.0 Flood Risk

360 min Winter 74.715 0.465 0.0 4.8 4.8 692.2 Flood Risk
480 min Winter 74.729 0.479 0.0 4.8 4.8 715.3 Flood Risk
600 min Winter 74.738 0.488 0.0 4.9 4.9 729.8 Flood Risk

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

15 min Summer 113.879 19

30 min Summer 75.022 34
60 min Summer 47.182 64
120 min Summer 28.743 124
180 min Summer 21.254 182

240 min Summer 17.069 242
360 min Summer 12.434 362
480 min Summer 9.906 482

600 min Summer 8.310 602
720 min Summer 7.196 720
960 min Summer 5.729 954
1440 min Summer 4.149 1170

2160 min Summer 3.000 1552
2880 min Summer 2.381 1960
4320 min Summer 1.716 2768
5760 min Summer 1.359 3576

7200 min Summer 1.134 4328
8640 min Summer 0.977 5096
10080 min Summer 0.862 5760

15 min Winter 113.879 19
30 min Winter 75.022 33
60 min Winter 47.182 64
120 min Winter 28.743 122

180 min Winter 21.254 180
240 min Winter 17.069 240
360 min Winter 12.434 356
480 min Winter 9.906 472

600 min Winter 8.310 588
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Summary of Results for 100 year Return Period (+30%)

©1982-2011 Micro Drainage Ltd

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control

(l/s)

Max
� Outflow
(l/s)

Max
Volume

(m³)

Status

720 min Winter 74.743 0.493 0.0 4.9 4.9 738.0 Flood Risk

960 min Winter 74.746 0.496 0.0 4.9 4.9 742.4 Flood Risk
1440 min Winter 74.736 0.486 0.0 4.9 4.9 725.8 Flood Risk
2160 min Winter 74.714 0.464 0.0 4.8 4.8 690.7 Flood Risk
2880 min Winter 74.689 0.439 0.0 4.7 4.7 650.6 Flood Risk

4320 min Winter 74.635 0.385 0.0 4.6 4.6 562.5 Flood Risk
5760 min Winter 74.581 0.331 0.0 4.6 4.6 475.0 Flood Risk
7200 min Winter 74.530 0.280 0.0 4.6 4.6 393.5 Flood Risk

8640 min Winter 74.487 0.237 0.0 4.6 4.6 323.0 Flood Risk
10080 min Winter 74.452 0.202 0.0 4.6 4.6 266.7 Flood Risk

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

720 min Winter 7.196 700
960 min Winter 5.729 924

1440 min Winter 4.149 1340
2160 min Winter 3.000 1664
2880 min Winter 2.381 2128
4320 min Winter 1.716 3024

5760 min Winter 1.359 3864
7200 min Winter 1.134 4616
8640 min Winter 0.977 5360
10080 min Winter 0.862 6048
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.396 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time / Area Diagram

Total Area (ha) 1.270

Time

(mins)

Area

(ha)

0-4 1.270
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Cornerstone Court Mercedes Benz

62 Foxhall Road Dealership, Shrewsbury

Didcot  OX11 7AD Hydro-Brake

Date 12/07/2012 10:29 Designed by J. Rayner

File Hydro-Brake Outf... Checked by

Micro Drainage Source Control W.12.6

Model Details

©1982-2011 Micro Drainage Ltd

Storage is Online Cover Level (m) 74.750

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 73.4

Membrane Percolation (mm/hr) 1000 Length (m) 73.4
Max Percolation (l/s) 1496.5 Slope (1:X) 1000.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 74.250 Cap Volume Depth (m) 0.000

Hydro-Brake® Outflow Control

Design Head (m) 0.500 Hydro-Brake® Type Md5 SW Only Invert Level (m) 74.250
Design Flow (l/s) 5.0 Diameter (mm) 106

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 3.2 0.800 6.1 2.000 9.6 4.000 13.5 7.000 17.9
0.200 4.6 1.000 6.8 2.200 10.0 4.500 14.3 7.500 18.5
0.300 4.5 1.200 7.4 2.400 10.5 5.000 15.1 8.000 19.1

0.400 4.6 1.400 8.0 2.600 10.9 5.500 15.9 8.500 19.7
0.500 4.9 1.600 8.6 3.000 11.7 6.000 16.6 9.000 20.3
0.600 5.3 1.800 9.1 3.500 12.7 6.500 17.2 9.500 20.8
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 EXECUTIVE SUMMARY 
 

Current Site Status The site is located within the Battlefields Enterprise Park, adjacent to the A5124 on the 
north side of Shrewsbury and is accessed from the A5124 off the A49.  

 
The site comprises a series of level soil platforms bisected by a stream, with a pond in 
the extreme north east corner. A great crested newt fence is currently in place to present 
a barrier between the pond and immediately adjacent habitat to the east and the 
remodelled site. A new electrical substation is present in the centre of the site and an 
older construction gas distribution facility occupies the south western corner. A high 
pressure gas pipeline is inferred to cross the site. 

Site History The site has remained largely undeveloped land adjacent to the Crewe-Shrewsbury 
railway line until enabling works commenced in late 2006.  

Geology 
 

The site is underlain by glacial sand and gravels and boulder clay, overlying solid strata 
belonging to the Triassic Sherwood Sandstone Group and comprising soft red 
sandstones 
 
The DETR Radon Guidance on Protective Measures for New Dwellings (BRE, 1999) 
indicates that less than 1% of homes are above the Action level and therefore no radon 
protection measures are necessary in the construction of new dwellings or extensions  
 
The Coal Authority online search database indicates that the site does not lie within an 
area likely to be influenced by coal mining or brine extraction and that a Coal Mining & 
Brine Report is not required. 

Hydrogeology The site lies on a major aquifer. The soils are classified as being of high, class H2, 
leaching potential.  
 
There are no groundwater abstractions within 1km of the site. There are twelve 
groundwater abstractions between 1km and 2km from the site. 
 
A Zone 3 Source Protection Zone was recorded at the site.  

Hydrology A stream flows west to east through the centre of the site. 
 
No River Quality data was available in the Envirocheck report. 
 
Two surface water abstractions were recorded between 1km and 2km from the site 
 
According to the environmental database search undertaken 4 discharge consents have 
been authorised within 1km of the site 
The likelihood of flooding is described in one of three categories, low, moderate or 
significant, as used by the insurance industry. 

Previous 
Investigations/ Works 

The site was investigated by Geotechnics Ltd in January 2003. with the addition of an 
area to the immediate north east of the site between the current site boundary and the 
existing railway boundary. The object of this investigation was to obtain information on 
ground and groundwater conditions to assist road pavement and earthworks design. This 
site investigation comprised 21No machine dug trial pits across the site to depths of 
between 1.5 and 3.5m below ground level (mbgl) and 14No dynamic cone penetration 
tests across the site to depths of approximately 0.80mbgl. A suite of geotechnical and 
geo-chemical testing was also undertaken. 

WYGE Site 
Investigation Works 

Supplementary site investigation works were undertaken by WYGE on 26th October 2007 
and 14th January 2008. 

 
In total the works comprised the following: 

 
• 15 no. trial pits (TP1 to TP7 and TP1A to TP8A) to a maximum depth of 4.0m 

bgl. 
• 12 no. soil samples were selected for geotechnical laboratory analysis. 

Encountered Ground 
Conditions 

Made Ground or possible Made Ground was encountered in all exploratory holes with 
the exceptions of TP01A and TP08A.  The upper 0.3-0.4m of this consisted of topsoil.  

 
Underlying the topsoil in TP2, TP3, TP4 and TP7 was cohesive Made Ground ranging in 
thickness from 1.2 to 2.3m. TPs 6A and 7A were excavated in the area of Plot 1 and 
encountered predominantly granular Made Ground below the topsoil. Glacial Deposits 
were encountered in all exploratory holes. The solid geology was encountered in 
exploratory holes TP2, TP4 and TP2A.  This was weathered Sherwood Sandstone and 
typically comprised red-brown fine grained sand with much gravel size fragments of 
weak and very weak sandstone. 
 
Solvent odours were noted in TP5A at 1.60m and TP6A at 1.30m. 
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Groundwater was encountered during excavation as seepages between 0.40m and 
3.70m 

 
No obstructions were encountered during the ground investigation works. 

Laboratory Testing  Eight samples of clay tested had a range of moisture contents between 9.8% and 18%, 
with an average of 15%.   

Liquid limits of eight samples of clay ranged between 27% and 39%, with plastic limits 
between 12% and 21%.  

Four samples taken from 3no. trial pits (TP1, TP4 and TP5) were scheduled for wet 
sieving. 

Four organic content tests were carried out on selected samples taken from TP2, TP3 
and TP4 at depths between 1.40m and 3.20m. For TP3 and TP4 the organic content 
ranged from 0.12% to 1.24%. The organic content reported for TP2 at a depth of 1.70m 
was 2.06%; this is marginally above the criteria for Highways Capping Layers. 

Ground Contamination 
Assessment 

A number of previous investigations have been undertaken at the site.  Where these 
included chemical analysis of site soils, no problems were identified.  In addition, none of 
the investigations undertaken to date at the site have identified any visual or olfactory 
evidence of contamination. On the basis of this information no further assessment in 
terms of land contamination is considered necessary. 

Ground Engineering 
Considerations 

The site is in an area which may not be affected by coal mining and where there are no 
Shallow mining hazards.  
 
It is considered that foundations could be utilised within the granular glacial drift deposits 
taken down to virgin ground levels up to a bearing capacity of 80kN/m2, settlement 
calculations for this material indicate a total settlement of approximately 5mm for such a 
loading. To address differential settlement it is recommended that ground improvement 
be undertaken in the form of vibro compaction or vibro stone columns across the building 
plots to allow for a ground bearing slab to be constructed. It is expected that ground 
improvement would need to be extended into the granular glacial deposits at a depth of 
approximately 2.5 to 3.0m below existing ground level. For foundation loads in excess of 
100kN/m2 it is recommended that foundations be extended to the underlying weathered 
Wildmoor Sandstone Formation, approximately 4.0m bgl. 

 
It is expected that building foundations if required adjacent to the brook will need to be 
extended to the approximate existing depth of the brook to avoid potential slope stability 
problems caused by surcharging the brook bank. 

 
It is recommended that in-situ CBRs be carried out at the depth of pavement formation to 
inform the pavement design. 

 
The Design Sulphate Class for the site is DS-1, and the Aggressive Chemical Environment 
for Concrete (ACEC) class is AC-1s in accordance with BRE Special Digest 1.  

The investigations undertaken have indicated that the site comprises natural soils with 
low organic content thus a Characteristic Situation 1 (CS1) may be assumed (Wilson and 
Card, 1999). According to CIRIA C665 no special protection measures are required for 
an office/commercial/industrial development that is classified as a CS1.  

Recommendations During previous investigations chemical analysis of site soils identified no problems.  In 
addition, no visual or olfactory evidence of contamination has been identified. On the 
basis of this information no further assessment in terms of land contamination is 
considered necessary. 
 
It is recommended that further building plot specific site investigation be undertaken prior 
to detailed foundation design, which would include in-situ testing and confirmation of the 
BRE Special Digest 1 concrete class. 
 
The Coal Authority online search database indicates that the site does not lie within an 
area likely to be influenced by coal mining or brine extraction and that a Coal Mining & 
Brine Report is not required. 
 
It is recommended that further badger monitoring of this sett is carried out at three month 
intervals prior to any development. Should these setts be found to be active, a badger 
disturbance licence would be required if work is to take place within 30m of this sett.   
 
It is recommended that further water vole survey work is carried out on the ditches should 
they be affected by any proposed development within 10m of the banks although this 
would not be considered necessary should a stand-off of 10m be implemented.  
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This sheet is intended as a summary of the assessment of the site in relation to ground contamination.  It does 
not provide a definitive engineering analysis.  
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1.0 INTRODUCTION 
 
1.1 Instruction 

White Young Green Environmental is commissioned by PxP West Midlands Limited 
Partnership to undertake a geo-environmental investigation of the Organic Centre site at 
Battlefields Industrial Park, Shrewsbury. 
 
The investigation necessarily is focused on three geo-environmental aspects, including: 
 

• Substantiation of a bearing capacity of or exceeding 80kN on areas requiring this 
loading as shown on the March 2007 Development Plan. 

• Soils/substrates suitable for retention on the site with respect to the proposed end 
use. 

• Identify ecological constraints apparent at the time of the initial survey; undertake 
appropriate Phase 2 surveys, and give advice regarding appropriate mitigation and 
further surveys where necessary. 

 
1.2 Scope of Services 

 
• Undertake a site visit. 

• Review existing data provided to WYGE; 

• Carry out an ecology Phase 1 Habitat Survey; 

• Carry out a preliminary ground investigation if required by the Client; 

• Produce a preliminary geo-environmental constraints plan showing the constraint issues raised in 
the reports; 

• Produce a preliminary remediation strategy to facilitate abnormal costing for geotechnical, 
contamination and ecology as defined in 4.1, 4.2 and 4.3 below; 

• Prepare and submit draft reports setting out the Consultant’s findings, conclusions and 
recommendations to the Client and shall discuss and agree with the Client the contents and 
drafting thereof prior to issue by the Consultant of the final reports. 

• Produce, execute and issue to the Client a final report. 

• Liaise with WYGC to agree on appropriate indicative foundation strategy for each of the Sites;  

• Liaise with AYH plc on costs for each of the Sites; and 

• Perform any other additional services necessary and connected to the Services. 

 The Services are an assessment of the following criteria from the known information: 
 
(1) have a minimum ground bearing pressure of not less than 80kn Sq m required by the Buyer’s 

Business Plan; 
(2) be remediated sufficiently to enable development to proceed without the need for any 

contamination removal or measures to counteract contamination or gas occurring in, on or under 
each of the Sites; and 
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(3) identify ecological constraints apparent at the time of the initial Phase 1 survey; undertake 
appropriate Phase 2 surveys and advice regarding further survey work and appropriate 
mitigation if required. 

 
To be performed to enable the Sites to be developed in accordance with the development 
proposals contained in the relevant Buyer’s Business Plans AT 31 March 2007 attached to 
Limited Partnership Agreement (as defined in the Agreement between (1)Advantage West 
Midlands, (2) Advantage (GP) Limited and Advantage (Nominee) Limited (as trustee on behalf of 
the PXP Limited Partnership) and (3) Langtree Midwest Limited dated 17 April 2007) and on the 
basis that (but without limitation) each of the Sites, save where in the professional opinion of 
WYGE or WYGC it is impracticable to comply with the following criteria, or deemed financially or 
environmentally preferable to undertake an alternative remedial solution. The information will 
then be discussed with the Client and AYH for the purposes of assessing the potential 
remediation costs with respect to the above criteria. 
 

1.3 Proposed Development/End Use 

The site is to be developed for use as industrial premises for the production of organic food 
products. The proposed development plan is provided in Appendix B. 
 

1.4 Term and Conditions 

Attention is drawn to the report conditions, included in Appendix A, and the terms and 
conditions of the engagement.   
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2.0 SITE DETAILS 
 
2.1 General 

The site and surrounding area reconnaissance was undertaken by WYGE during late 2006 
 
A Site Location Plan is included in Appendix B as Fig.01.  
 

2.2 Site Location 

The site is located within the Battlefields Enterprise Park, adjacent to the A5124 on the north 
side of Shrewsbury and is accessed from the A5124 off the A49.  
 
Table 2.1 – Site Location 

 
SITE ADDRESS  Battlefields Enterprise Park, Shrewsbury, SY1 3TF  
ACCESS DETAILS  Off Vanguard Way from the A5124  
NGR (Centre of Site)  SJ509164  

 
2.3 Site Description and Walkover 

During the walkover the site was undergoing enabling works to prepare the site for 
construction. These works include the remodelling of levels on the former gently sloping 
pastureland and the installation of services. Landscape tree planting has been carried out on 
the north and west  
 
A new electrical substation has been constructed within an oval brick building in the centre of 
the site. Arterial roads were being prepared, entering the site from Vanguard Way. The 
majority of the site comprises flat land at various levels which was heavily waterlogged 
following prolonged heavy rainfall immediately prior to the site inspection.  
 
A stream bisects the site, entering the site via two culverts along the western border and, with 
the exception of the culvert beneath the arterial road, flowing eastwards in open channel. At 
the time of the inspection the water was heavily discoloured by sediment.  
 
A gas distribution facility occupies a small brick building at the extreme south west corner of 
the site, south of Vanguard Way. The accurate location and wayleave of any high pressure 
gas mains is not currently known.  
 
A shallow pond lies at the north eastern corner of the site, discharging via an intermittent drain 
southwards to the easterly flowing stream. It is understood that great crested newts are 
present in this area. A plastic angled great crested newt fence has been installed, shielding 
the pond and preventing newt access to the remainder of the site from the pond. This will 
require ongoing maintenance. It is not clear if this responsibility lies with Shropshire County 
Council or Advantage West Midlands. From the residual presence of a number of plastic 
buckets in this area, it is inferred that a great crested newt trapping scheme had been 
operated and preceded the ground remodelling works to the south west of the great crested 
newt fence.  
 

2.4 Surrounding Land Uses 

Current surrounding land uses are summarised as follows: 
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Table 2.2 – Surrounding Land Uses 
 

Boundary Description  

North A5124 in cutting  
North East Pasture land leading to railway embankment  
South East Waste Recycling / Transfer Station  

South Battlefields Enterprise Park  
West Undeveloped land forming part of Battlefields Enterprise Park  

 
Information relevant to the site surrounds has been obtained from the undertaking of an 
environment database search for the site. Relevant information is summarised below. 
 
Waste Management 
 
The environmental database search undertaken indicated the following Landfill, Waste 
Transfer and Disposal Sites within 1km of the site boundary: 
 
Table 2.3 – Landfill, Waste Transfer and Disposal Sites within 1km  
 

Licence Holder  Type of 
facility  

Authorised Waste  Licence Reference & 
Status  

Approx. 
distance (m) 
and direction 
from site 
boundary  

Licensed Waste Management facilities    

Shropshire 
Waste 
Management 
Ltd, Vanguard 
Way, Battlefield, 
Shrewsbury  

Household, 
Industrial 
and 
commercial 
Waste 
Transfer 
Station  

Not Supplied  47155 Issued  0  

Loosemores Ltd, 
Battlefield  

Transfer 
station  

Non biodegradable 
waste.  47106,47028 Issued  855 NE  

Registered Waste Transfer Sites  
  

Loosemores Ltd, 
Battlefield  Transfer  

Degradable 
Commercial, 
household, 
industrial waste. 
Inert materials.  

Eawml47106 
Operational  814 NE  

 

2.5  Discharge Consents   
 
The Envirocheck report identified 3 discharge consents within 1km of the site.  
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Table 2.3 – Discharge Consents  
 

Operator  
Discharge 
Type  

Licence Reference & 
Status  Receiving Water  

Approx. distance 
(m) and direction 
from site 
boundary  

Severn Trent 
Water Ltd  

Sewage 
Discharge, 
storm sewage 
outflow  

S/02/21581/O 
S/02/21022/O  

Tributary of Battlefield 
Brook Tributary of 

River Severn  707 S  

Arlington 
Securities Plc, 
Shrewsbury 
Retail Park, 

Battlefield Road  

Discharge of 
other matter – 
surface water  

S34/Sw/1/14 Pre 
National Rivers 
Authority Legislation  

Battlefield Brook  947 SE  

Mr F Subbiani 
Abright Hussey 

Hotel, 
Shrewsbury  

Sewage and 
trade 
combined  

S/02/55033/T Post 
National Rivers 
Authority Legislation  

Tributary of Battlefield 
Brook  958 NW  

 
1 

Although the position of the discharge is given as within the site, this may be due to the accuracy of the 
reference, given to within 100m.    
 

2.6 Industrial Pollution Controls  
 

Name & Location   Process Type  Description  

Approx. 
distance (m) 
and direction 
from site 
boundary  

Spel Products 
Lancaster Road, 

Shrewsbury  

Integrated Pollution 
control  Not given  855 SW  

Anglo Beef 
Processors Ltd 

Battlefield Road, 
Shrewsbury  

Integrated Pollution 
Prevention and 

Control  
0.0 Associated Process  238 SE  

Burnt Tree Group 
Ltd, Burnt Tree 
house, Knights 

way, Shrewsbury  

Local Authority 
Pollution Prevention 

and Control  

PG6/34 Respraying of 
road vehicles  

90 NW  

ABP Meatplant, 
Battlefield Road, 

Shrewsbury  

Local Authority 
Pollution Prevention 

and Control  

PG6/1 Animal by-product 
rendering  

239 SE  

Stafford By 
Products, Unit 5, 

Battlefield 
Industrial Estate, 

Shrewsbury  

Local Authority 
Pollution Prevention 

and Control  

PG6/1 Animal by-product 
rendering  

411 SE  

Esso Petroleum 
Co, Harlescott 

Lane, Shrewsbury  

Local Authority 
Pollution Prevention 

and Control  

PG1/14 Petrol filling 
station  

490 SW  

The Shrewsbury 
Garage/Furrows 

Ltd, Benbow 
Business Park, 

Harlescott Lane, 
Shrewsbury  

Local Authority 
Pollution Prevention 

and Control  

PG6/34 Respraying of 
road vehicles  587 S  
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William A Lewis 
Engineering Ltd,  
Harlescott Lane, 

Shrewsbury  

Local Authority 
Pollution Prevention 

and Control  

PG6/34 Respraying of 
road vehicles  685 S  

Inchcape 
Volkswagon 

Featherbed Lane, 
Harlescott, 
Shrewsbury 

Local Authority 
Pollution Prevention 

and Control  

PG6/34 Respraying of 
road vehicles  

766 S  

SPEL Products, 
Lancaster Road, 

Shrewsbury  

Local Authority 
Pollution Prevention 

and Control  

PG4/2 Process for the 
manufacture of fibre 
reinforced plastics  

855 SW  

William A Lewis 
Engineering Ltd,  
Harlescott Lane, 

Shrewsbury  

Local Authority 
Pollution Prevention 

and Control  

PG6/34 Respraying of 
road vehicles  

873 SE  

 
Health and Safety 
 
One control of major accident hazard sites for Firmin Coates & Sons Ltd was recorded 252m 
south west of the site and is of active status. One planning hazardous substance consent for 
Firmin Coates & Sons Ltd was recorded 683m south of the site.  

 
Sites of Ecological Importance 
                                                      
The Envirocheck report indicates that the site is in a Nitrate Vulnerable zone. A pond on the 
site provides habitat for great crested newts which benefit from statutory protection. A great 
crested newt fence is currently in place, to restrict the movement of newts from the pond to 
the development site. This fence will require ongoing maintenance.  
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3.0 SITE HISTORY  
 

3.1 Introduction 

 
The following primary sources were used to research the history of the site and the 
surrounding area:-  
 
• Historical Ordnance Survey (OS) plans supplied by Envirocheck.  
• Selected historical aerial photographs where available.  
 

3.2 Review of Historical Ordnance Survey Maps  

Reference is made below only to those editions which show significant features/changes:  
 
1902-1903 1:10,560 The site is open fields the Crewe and Shrewsbury Railway runs 
approximately 80m east of the site. A stream divides the southern and northern parts of the 
site.  
 
1938 1:10,560 A small residential development has been constructed approximately 300m 
south west of the site along a new road named Harlescott Crescent.  
 
1954 1:10,560 A large Engineering Works has been constructed approximately 200m south of 
the site, to the north of Harlescott Lane. Further buildings have been constructed to the east 
of the site and the railway.  
 
1968 1:10,560 A small collection of buildings comprising Brick Hill Farm has been constructed 
in the south west corner of the site and to the west of the site boundary. The area south of 
Harlescott Crescent has developed extensively as a residential housing area. The area south 
of Featherbed Lane has also been developed extensively in what appears to be residential 
housing. The buildings to the east of the engineering works and the railway have been 
demolished and various other buildings constructed.  
 
1971 1:2,500 A Meat packing factory and public abattoir have been constructed 
approximately 200m east of the site on the eastern side of the railway, works have been 
constructed further south east of this.  
 
1973 1:10,000 The Engineering Works have been extended further to the west. A Livestock 
market has been constructed to the south east of the abattoir (now labelled Factory). 
Extensive residential development has taken place to the south of Harlescott and Featherbed 
Lane.   
 
1973-1980 1:10,000 The area to the east of the abattoir/factory has further developed 
industrially/commercially.  
 
2000 1;10,000 The area south west of the farm buildings to the west of the site has been 
developed into Battlefield Enterprise Park.  
 
2002-2005 1:10,000 An access road with associated roundabouts to the Battlefield Industrial 
Park has been constructed adjacent to the northern and western site boundaries.  

 
3.3 Summary 

The site has remained largely undeveloped land adjacent to the Crewe-Shrewsbury railway 
line until enabling works commenced in late 2006.  
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4.0 DOCUMENT REVIEW  
 
4.1 Review of Existing Information 

In assessing the existing information with regard to consideration of potential for 
contamination, assessment of geological and geotechnical conditions encountered and 
recommendations for further works, the documents consulted included the following; 
 

• Ground Investigation at Food Enterprise Centre, Battlefield, Shropshire. Geotechnics 
Limited, Project No: PC020015. January 2003 

• Ground Investigation at Food Enterprise Centre, Battlefield, Shropshire. Geotechnics 
Limited. Project No: PC062483. July 2006. 

• Plot 5, Shropshire Food Enterprise Park, Battlefield, Shrewsbury, Shropshire. Desk 
study and Ground Investigation Report. Mouchel Parkman Reference 755401/R/001. 
August 2006. 

• Desk Study Report. Land at Battlefields Enterprise Park, Shrewsbury, Shropshire. 
Development Asset AWM4643. White Young Green Environmental. November 2006. 
E010315-1. 

• Certificates of in-situ testing for Plots 1 to 5. 
 

4.2 Previous Site Investigations 

 
Geotechnics Ltd January 2003 
 
The area of the red line boundary (as shown in the Site Layout Plan presented in Appendix B 
as figure 02) was investigated during the Geotechnics Ltd site investigation of January 2003, 
with the addition of an area to the immediate north east of the site (between the current site 
boundary and the railway boundary). The object of this investigation was to obtain information 
on ground and groundwater conditions to assist road pavement and earthworks design.  
 
This site investigation comprised: 
 

• 21 No. machine dug trial pits across the site to depths of between 1.5m below ground 
level (mbgl) and 3.5mbgl 

• 14 No. dynamic cone penetration tests across the site to depths of approximately 
0.8mbgl.  

• Geotechnical and chemical testing was undertaken. 
 
Mouchel Parkman August 2006 
 
The Mouchel Parkman site investigation report of August 2006 was concerned only with Plot 
5 of the site and comprised of a desk study, an evaluation of previous site investigations and 
the factual information from the Geotechnics Ltd site investigation report of July 2006. The 
object of the report is stated as being to determine the sub surface ground and groundwater 
conditions at the site. 
 
Site investigations comprised: 
 

• 5 No. Cable percussive holes to depths of between 3.36mbgl and 4.84mbgl. 
• 15 No. machine dug trial pits to depths of between 0.7mbgl and 4.4mbgl.  
• 5 No. dynamic cone penetration tests were carried out at the site a depths of between 

0.35mbgl and 1.0mbgl.  
• Slotted standpipe instrumentation was installed in 3 No. boreholes and subsequently 

monitored. 
• Geotechnical and chemical testing was also undertaken. 
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4.3 Published Geological Conditions 

The geology is taken from the British Geological Survey 1:50,000 scale geological solid and 
drift map number 152 “Shrewsbury” (S&D) and the Institute of Geological Sciences 
Hydrogeological map of England and Wales, supplemented by data from the Landmark 
Envirocheck report.  
 
The site is underlain by glacial sand and gravels and boulder clay, overlying solid strata 
belonging to the Triassic Sherwood Sandstone Group and comprising soft red sandstones.  
 
According to the British Geological Survey and National geoscience information service there 
is a moderate potential for compressible ground stability hazards, a low potential for running 
sand ground stability hazards and a very low potential for landslide and shrinking or swelling 
clay ground stability hazards.  
 
Radon 
 
The DETR Radon Guidance on Protective Measures for New Dwellings (BRE, 1999) indicates 
that less than 1% of homes are above the Action level and therefore no radon protection 
measures are necessary in the construction of new dwellings or extensions  
 
Mining 

 
The site is in an area which may not be affected by coal mining and where there are no 
Shallow mining hazards.  
 
The Coal Authority online search database indicates that the site does not lie within an area 
likely to be influenced by coal mining or brine extraction and that a Coal Mining & Brine 
Report is not required.  

 
4.4 Hydrogeology 

 
Details of the hydrogeology underlying the site have been obtained from the following 
sources:  
 
• Institute of Geological Sciences Hydrogeological 1:625,000 scale map of England and 

Wales  
• Environment Agency 1:100,000 scale groundwater vulnerability map sheet 21, West 

Shropshire;  
• Environment Agency website   
 
Groundwater Vulnerability Classification  
 
Under the auspices of its Policy and Practice for the Protection of Groundwater, the 
Environment Agency has published a series a groundwater maps which provide 
classifications of both groundwater and soil vulnerability for England and Wales.  The 
groundwater vulnerability map, sheet 21, West Shropshire, has been used to determine the 
groundwater and soil vulnerability classification for the area encompassing the site.   
 
This map confirms that the site lies on a major aquifer (highly permeable formations usually 
with a known or probable presence of significant fracturing. They may be highly productive 
and able to support large abstractions for public supply and other purposes). The soils are 
classified as being of high, class H2, leaching potential. Soils with high leaching potential 
characteristically are those with little ability to attenuate diffuse source pollutants and in which 
non-adsorbed diffuse source pollutants and liquid discharges have the potential to move 
rapidly to underlying strata or to shallow groundwater. The sub-classification H2 indicates 
deep, permeable coarse textured soils which readily transmit a wide range of pollutants 
because of their rapid drainage and low attenuation potential. 
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Groundwater Abstractions 
 
There are no groundwater abstractions within 1km of the site. There are twelve groundwater 
abstractions between 1km and 2km from the site.  
 

Groundwater abstraction licences are required for all abstractions in excess of 20m
3

/day and 
hence private domestic groundwater abstractions may not require licensing. The local 
authority has a statutory duty routinely to monitor the quality of potable groundwater 
abstractions, including unlicensed private abstractions, within its area of jurisdiction. Registers 
of such potable sources are maintained by the local authority but these should not be relied 
upon as comprehensive records. Hence unrecorded unlicensed private groundwater 
abstractions may be present within the study area.  
 
Groundwater Protection 
 
The Environment Agency has defined Source Protection Zones (SPZs) for many groundwater 
sources such as wells, boreholes and springs used principally for public drinking water supply. 
These zones show the risk of contamination from any activities that might cause pollution in 
the area. The closer the activity, the greater the risk. The Agency has prepared a series of 
maps that show three main zones (inner, outer and total catchment) and a fourth zone of 
special interest which is occasionally applied to a groundwater source. 
 
The Agency uses the zones in conjunction with its Groundwater Protection Policy to set up 
pollution prevention measures in areas which are at a higher risk, and to monitor the activities 
of potential polluters nearby. There may be restrictions on various forms of development 
within such zones.   
 
A Zone 3 Source Protection Zone was recorded at the site.  
 

4.5 Hydrology 

 
Details of the hydrology of the area have been obtained from the following sources:  
 
♦ 1:25,000, Ordnance Survey Explorer Map of Birmingham Walsall, Solihull and Redditch (No. 

220). 
♦ Environment Agency website. 
♦ An environmental database search undertaken. 

 
Water Courses  

 
A stream flows west to east through the centre of the site. 

 
Surface Water Quality  

 
No River Quality data was available in the Envirocheck report. 

 
Surface Water Abstractions  

 
Two surface water abstractions were recorded between 1km and 2km from the site. 
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Table 4.1 – Surface Water Abstraction Within 2km 
 

Operator 
License 
Number 

Abstraction Use & 
Rate Details Distance & Direction 

Mr BC Archer 18/54/02/0570 

 
Amenity 

Not Supplied 
 

Heathgates  -River 
Severn 1,946m (S) 

GH Davies 
(Farms) Ltd 18/54/02/0578 General Agriculture 

Not Supplied 
Land at Monkmoor & 
Bicton – River Severn 1,985m (S) 

 
Discharges 
 
According to the environmental database search undertaken 4 discharge consents have been 
authorised within 1km of the site.  
 
Table 4.2 – Discharges within 1km 
 

Operator Reference Discharage Type & 
Environment Status Distance & Direction 

Severn Trent 
Water Limited S/02/21581/O 

Sewrage Discharges 
Freshwater Stream / 

River 

 
Post National Rivers 
Authority Legislation 
where issue date > 

31/08/1989 
 

707m (SE) 

Severn Trent 
Water Limited 

S/02/21022/O 
Public Sewage 

Freshwater Stream / 
River 

 
Post National Rivers 
Authority Legislation 
where issue date > 

31/08/1989 
 

707m (SE) 

Arlington 
Securities Plc 

S34/Sw/1/14 

Discharge of other 
matter  

Freshwater Stream / 
River  

 
Pre National Rivers 
Authority Legislation 
where issue date > 

31/08/1989 
 

947m (SE) 

Mr F Subbiani S/02/55033/T 

Sewage and Trade 
Combined 

 Freshwater Stream / 
River 

 
Post National Rivers 
Authority Legislation 
where issue date > 

31/08/1989 
 

958m (NW) 

 
Flood Potential 

 
A national flood risk assessment was completed by the Environment Agency in 2004, which 
used ground levels, predicted flood levels, information on flood defences, and local 
knowledge. The likelihood of flooding is described in one of three categories, low, moderate or 
significant, as used by the insurance industry. 

 
Indicative flood plain maps are subject to change following refinements in modeling and 
modifications to the hydrological characteristics of the catchment upstream of the site and 
may be revised by the Environment Agency with respect to the site at the time of new 
planning applications. 

 
The site lies in an area indicated to be susceptible to extreme flooding from rivers without 
defenses. 
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A Flood Risk Assessment Report (FRA) has been prepared for Plot 2 of the site. The White 
Young Green FRA of January 2008 refers to a previous Stage 1 SFRA which indicates that 
there are no public surface water sewers on the site and inspection of the levels suggests that 
there are no surface water or highway sewers that could be utilized for site drainage.  It is 
therefore likely that the most appropriate discharge location for Plot 2 will be directly to the 
stream that flows adjacent to the southern boundary.  The flow rate of any such discharge will 
be restricted to Greenfield runoff rates as specified by the EA.  Additionally the headwall on 
the outfall pipe will require formal consent from the EA, as will any other structure in the 
stream. 
 
The WYG FRA of January 2008 states: 
“The development proposals for the site significantly increase the impermeable area from 
zero at present to approximately 95%. If infiltration drainage is not possible, the EA will 
require attenuation storage to reduce the run off to Greenfield rates. The estimated volume of 
attenuation storage required for the 100 year event plus 20% is between 531m3 and 761m3 
for Plot 2 only based on a Greenfield runoff rate of 5.0l/s/ha. These figures are based on 
preliminary runoff calculations”. 
 
The volume of storage required can be reduced by the use of permeable paving for parking 
areas.  This can be used even if the underlying ground is impermeable (e.g. clay) as a layer of 
permeable material is installed under the parking area and water arriving on the surface of the 
parking area infiltrates to the permeable layer and discharge from the permeable layer is 
restricted to the desired rate.  It is possible that all the attenuation requirements for the plot 
could be provided in this manner.  By way of flood risk management, finished floor levels for 
the proposed new development will be set 150mm above surrounding ground levels in 
accordance with the Building Regulations, i.e. at a minimum level of 73.2 m AOD, so the 
future risk of flooding from surface water runoff or overland flow will be minimal 
 
Pollution Incidents 

 
According to the environmental database search undertaken 10 Category 3 pollution incidents 
occurred within 1km of the site.  
 
 

4.6 Materials Encountered 

The following general materials and sequence were encountered by the previous site 
investigations of 2003 and 2006. 
 
Table 4.3 – Summary of Encountered Ground Conditions 
 
Material Depth (m) Maximum Thickness (m) 
Topsoil GL – 0.30 0.30 
(Possible) Made Ground GL – 2.10 2.10 
Glacial Deposits 0.3 – 3.50 2.95 
Weathered Sandstone 0.70 – Not Proven 3.20 
Sandstone 2.50 – Not Proven 1.30 

 
Topsoil 
 
Strata described as topsoil were not encountered during the Geotechnics site investigation. 
Mouchel Parkman described topsoil in the area of Plot 5 as being encountered in all trial pit 
locations to depths of between 0.05m and 0.3m. 
 



R07056 WHITE YOUNG GREEN ENVIRONMENTAL  
 

E013423-1  Organic Centre, Battlefields Industrial Park, Shrewsbury 
PxP West Midlands Limited Partnership  July 2008   

16 
�

Made Ground 
 
Geotechnics encountered possible Made Ground in the form of firm / stiff sandy gravely clay 
and clayey gravely sands to depths of between 1.1mbgl and 1.2mbgl. It is suggested that 
these strata were re-deposited in the area following the construction of the adjacent A5124. 
 
The majority of exploratory holes in the Mouchel Parkman investigation encountered Made 
Ground with a stratum thickness ranging between 0.3m and 0.8m. The strata were recorded 
as gravely fine to coarse sands. The gravel component was described as fine to coarse 
fragments of quartzite, sandstone, dolerite and mudstone with occasional fragments of brick, 
concrete, ash and bitumen.  
 
Probable Made Ground was also identified within the cable percussive boreholes and 
comprised silty / clayey slightly gravely to gravely fine to coarse sands, the gravel 
components were largely in line with the Made Ground encountered. Plant rootlets were also 
encountered. 
 
A single recompacted California Bearing Ratio (CBR) test was undertaken on a shallow 
sample. The results indicated CBR values of 24% and 23%.  
 
A single dynamic cone penetrometer was undertaken at a depth of 0.35m which recorded a 
minimum CBR value of 8.75%. 
 
A particle size distribution test was undertaken on a sample obtained from 0.3mbgl to 
0.8mbgl, which indicated the Made Ground content to be 35% silt and clay, 52% sand and 
13% gravel. 

 
Spoil heaps at the south western corner of the site were investigated as part of this 
investigation. These soil heaps were found to comprise primarily gravely fine to coarse sand 
with occasional cobbles. A single roofing tile was identified within in these heaps, which was 
tentatively identified as asbestos cement. 

 
Glacial Deposits 
 
The Geotechnics investigation identified glacial deposits at depths of up to 3.5m. The strata 
were shown to be variable, ranging from cohesive to non-cohesive materials. 
 
Moisture contents for the cohesive material ranged from 14% to 32% with a stated average of 
20%. Atterberg limit tests showed the material to be of low to intermediate plasticity with one 
results indicating a high plasticity. 
 
Remoulded CBR tests undertaken on shallow samples of the cohesive material indicated 
CBR values of 0.5% to 2.8% with and average of 2.0%. 1 No. compaction was undertaken 
which indicated an optimum moisture content of 15% with a maximum dry density of 1.85 
Mg/m3. the natural moisture content for this sample was 19%. 
 
Moisture contents of the granular material ranged from 11% to 15%. A compaction test 
carried out on the material indicated an optimum moisture content of 11% with a maximum 
dry density of 1.95Mg/m3. The natural moisture content of the sample was 11%. 
 

A remoulded CBR undertaken on the non-cohesive material indicated a CBR value of 13% 
and 16%. Particle size distribution testing was also carried out on these samples. 

 
The Mouchel Parkman investigation encountered both cohesive and granular glacial deposits 
to maximum depths of between 0.9m and 3.65m. Cohesive glacial deposits were described 
as being predominantly stiff (soft and firm in places). 
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8 No. near surface samples were tested for natural moisture contents and Atterberg limits. 
The NMC of the samples ranged between 4.4% and 16%, plasticity indices ranged between 
15% and 18% indicating that the clays are of low shrinkage potential. Single stage undrained 
triaxial testing of 5 No samples indicated shear strengths of between 32 and 98kPa. 
 
CBR testing on 5 No. samples indicated CBR values between 3.5% and 37%. 
 
Compaction testing was undertaken on 2 No. samples, the maximum dry densities were 
1.71Mg/m3 and 1.92Mg/m3 with optimum moisture contents of 15% and 13% respectively. 
 
Chemical analyses of the strata were undertaken for BRE Special Digest 1 determination. 
Water soluble sulphate levels ranged between 0.02g/l and 0.07g/l with an associated pH 
range of 6.6 to 7.8. 
 

A single in-situ hand shear vane was undertaken in TP1 at 1.2m depth, the average shear 
strength of the soil at this depth was recorded as being 120kPa which indicated a stiff soil. 

 
4 No. dynamic cone penetrometer tests were undertaken, three of which were within the 
glacial deposits at the proposed finished development level. Tentative CBR values of 2.72%, 
5.67% and 6.58% were obtained. 
 
Sandstone 
 
Sandstone was encountered in TP 17 and TP 18 below depths of 1.7m and 1.8m of the 
Geotechnics investigation. This stratum was encountered in the form of red brown silty sands 
and yellow grey sands with weakly cemented sandstone layers. 
 
Weathered Sandstone was encountered in all exploratory holes of the Mouchel investigation 
with the exception of TP1. This strata was encountered as medium dense gravely fine to 
medium sand, below this strata were more competent sandstone strata comprising very weak 
to weak sandstone which was recovered as sandy gravel. 

  
Surface and Buried Structures 
 
No surface or buried structures were encountered during either investigation. 
 

4.7 Groundwater 

During drilling and excavation, groundwater was noted as seepages or traces between depths 
of 1.2mbgl and 2.5mbgl. The majority of exploratory holes in both investigations remained dry 
during drilling and investigation. 
 

4.8 Contamination 

The results of the contamination testing undertaken as part of the Geotechnics investigation 
fell below the appropriate Soil Guideline Values for a commercial land use scenario. 
 
No visible or olfactory evidence of contamination was identified during the Mouchel 
investigation. 

 
4.9 Ground Improvements Undertaken 

Certificates of in-situ testing on the site following ground improvement have been viewed for 
Plots 1 to 5. The testing undertaken included: 
 

• Particle size distribution BS1377:Part 2 Cl 9.2 and 3.2 
• Soil Density BS1377:Part 9 Cl 2.5 
• Moisture Content of Soil BS1377:Part 2 Cl 3 
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• Hand Shear Vane Testing in accordance with manufacturers instructions 
• Liquid and Plastic Limits BS1377:Part 2 Cl 3.2, 4.3 and 5.3 
• MCV / Moisture Content Relation of Soil BS1377:Part 4 Cl 5 
• Particle Density BS1377:Part 2 Cl 8 
• Dry Density / Moisture Content Relationship 2.5kg Rammer Method BS1377:Part 4 Cl 

3 
 
Preliminary bearing capacity calculations have been undertaken utilising these results, 
deriving phi values from the published relationship between the angle of shearing resistance, 
dry density and material class as described under the unified system and modified after the 
US Navy, 1982. 
 
The results of these tests and calculations are presented in Table 3.2 below: 
 
Table 4.4 – Summary of Ground Improvements 
 

Plot No Layer Class 
Bulk 
Density 
(Kn/m3) 

Dry 
Density 
(Mg/m3) 

� 
(Degrees) 

Cu 
(kN/m2) 

Bearing 
Capacity 
(kN) 

1 3 SW 19.67 1.91 35 - 400 
1 5 SM - 1.90 39 - - 
2 Formation SW/C 19.19 1.82 35 - 390 
2 8 C 20.44 1.83 - - - 
2 9  20.55 1.83 - - - 
2 10 C 19.47 1.75 - 136 740* 
2 11  19.34 1.78 - 148 740* 
2 12 C 18.87 1.65 - 119 740* 
3 4 SM 20.83 1.89 35 - 420 
4 B1 C 20.20* - - 110* 600* 
4 B2 C 20.20* - - 110* 600* 
4 2 C 20.20* - - 110* 600* 
5 1 SP 18.45 1.79 34 - 330* 
5 2 SM 18.24 1.77 35 - 330* 
5 3 SM 19.53 1.85 37 - 330* 
5 4 SM 19.06 1.82 37 - 330* 
5 5 SM 19.12 1.84 38 - 330* 
5 6 - 20.83 2.02 - - 330* 
5 7 - 19.63 1.87 - - 330* 
5 8 - 19.12 1.81 - - 330* 

* - Averaged over the class. 

 
4.10 Discussion 

Levels on the site may have changed since the above site investigations were conducted and 
a final design level is not at present known by WYG. It is clear from the in-situ and laboratory 
testing results from between September and November 2006 that a considerable amount of 
earthworks remediation was undertaken at the site. 
 
It is known that the site was covered by a layer of Made Ground up to 2.1m in depth; this in 
turn was underlain by glacial deposits of a maximum encountered thickness of 2.95m which in 
turn is underlain by Sandstone of the Sherwood Sandstone Formation. The sandstone was 
encountered as a weathered weakly cemented material at a minimum depth of 0.7m 
becoming more competent material by 2.5mbgl. 
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4.11 Recommendations for supplementary investigation 

It is recommended that preliminary settlement calculations be carried out for the site and 
further detailed bearing capacity calculations are undertaken once a development scheme for 
the site has been finalised. It is also recommended that a limited number of trial pits be 
excavated across the site to confirm the findings of the previous validation testing and provide 
information to further inform the bearing and settlement calculations at the site once a detailed 
development scheme has been finalised. 
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5.0 WYGE SITE INVESTIGATION WORKS UNDERTAKEN 
 
5.1 Fieldworks 

Supplementary site investigation works were undertaken by WYGE on 26th October 2007 and 
14th January 2008. 
 
In total the works comprised the following: 
 

• 15 no. trial pits (TP1 to TP7 and TP1A to TP8A) to a maximum depth of 4.0m bgl. 
• 12 no. soil samples were selected for geotechnical laboratory analysis, as detailed 

below. 
 
Detailed engineering logs are presented as Appendix C and a summary of the encountered 
ground conditions is provided in below.  The exploratory hole locations are shown on Fig. 03 in 
Appendix B, and has been superimposed on the proposed development plan. 

 
5.2 General 

The strata encountered by WYGE were logged in general accordance with BS 5930:1999 ‘Code 
of Practice for Site Investigations’. A summary of the ground conditions encountered during the 
site investigation works is presented below, with detailed information presented in the exploratory 
hole logs included in Appendix C and details of each strata presented in subsequent sections.  
 
Table 5.1 – Encountered Geological Conditions 
 

Strata Depth to Surface 
(mbgl) 

Depth to Base 
(mbgl) Thickness (m) 

Made Ground 0.0 0.3 – 2.3 0.3 – 2.3 
Buried Top/Subsoil 1.2 – 2.3 1.4 – 2.6 0.2 – 0.3 
Glacial Deposits 0.3 – 2.6 2.2 – >3.9 1.0 – >2.9 
Sand (Weathered 
Sherwood 
Sandstone) 

2.2 – 3.8 >4.0 >0.7 

 
5.3 Made Ground 

Made Ground or possible Made Ground was encountered in all exploratory holes with the 
exceptions of TP01A and TP08A.  The upper 0.3-0.4m of this consisted of topsoil.  
 
Underlying the topsoil in TP2, TP3, TP4 and TP7 was cohesive Made Ground ranging in 
thickness from 1.2 to 2.3m.  This generally consisted of stiff to very stiff red-brown clay with 
rare to some rounded gravel.  It is assumed that this Made Ground was placed in order to 
level the site to facilitate future development. 
 
TPs 6A and 7A were excavated in the area of Plot 1 and encountered predominantly granular 
Made Ground below the topsoil comprising fine and medium grained SAND with varying 
amounts of clay, gravel and cobbles. 
 
Table 5.2 – Summary of Made Ground Encountered 

 
Exploratory Hole Thickness (m) Made Ground Description 
All 0.3 – 0.4  Topsoil.     

TP2, TP3, TP4 and TP7 1.2 – 2.3 Very stiff red-brown CLAY with rare to 
some rounded gravel. 

TP6A and TP7A 1.2 - 1.65 Fine and medium SAND with varying 
amounts of clay, gravel and cobbles. 
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5.4 Superficial Deposits 

Glacial Deposits were encountered in all exploratory holes.  The Glacial Deposits were 
overlain in three locations (TP2, TP3 and TP4) by 0.2 to 0.3m of buried top/subsoil.  The 
buried top/subsoil consisted of brown to dark brown very clayey very silty sand with some to 
many rootlets.  The glacial deposits comprised glacial till (boulder clay) and sands & gravels.  
The glacial till generally consisted of firm to stiff brown and red-brown clay with some gravel.  
The glacial sands & gravels generally consisted of orange, brown and red-brown sand, 
occasionally with some gravel. 
 
These are summarised in Table 5.3. 
 
Table 5.3 – Summary of Superficial Deposits Encountered 
 
Exploratory 
Hole 

Depth to Top  
(m bgl) 

Depth to 
Base (m bgl) 

Thickness  
(m) Stratum 

TP1 0.30 > 3.10 > 2.80 
Glacial 
Deposits 

1.60 1.90 0.30 Buried 
top/subsoil TP2 

1.90 3.10 2.20 Glacial 
Deposits 

2.30 2.60 0.30 Buried 
top/subsoil TP3 

2.60 > 3.90 > 1.30 
Glacial 
Deposits 

1.20 1.40 0.20 Buried 
top/subsoil TP4 

1.40 3.80 2.40 Glacial 
Deposits 

TP5 0.30 > 3.20 > 2.90 Glacial 
Deposits 

TP6 0.30 > 3.00 > 2.70 
Glacial 
Deposits 

TP7 2.20 > 3.20 > 1.00 Glacial 
Deposits 

TP1A 0.00 > 1.20 > 1.20 Glacial 
Deposits 

TP2A 0.50 2.20 1.70 Glacial 
Deposits 

TP3A 0.35 > 3.00 > 3.00 
Glacial 
Deposits 

TP4A 0.50 > 2.90 > 2.90 Glacial 
Deposits 

TP5A 0.40 > 3.20 > 3.20 Glacial 
Deposits 

TP6A 2.20 > 4.00 > 4.00 Glacial 
Deposits 

TP7A 2.10 > 3.00 > 3.00 
Glacial 
Deposits 

TP8A 0.00 > 3.70 > 3.70 Glacial 
Deposits 
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5.5 Sandstone 

The solid geology was encountered in exploratory holes TP2, TP4 and TP2A.  This was 
weathered Sherwood Sandstone and typically comprised red-brown fine grained sand with 
much gravel size fragments of weak and very weak sandstone. 

 
5.6 Observed Potential Contamination 

Solvent odours were noted in TP5A at 1.60m and TP6A at 1.30m in the northern part of Plot 
1. 

 
5.7 Groundwater 

A summary of the groundwater levels recorded during the siteworks is presented as follows.  
 
Table 5.4 – Groundwater Noted During Site Investigation 
 

Water Strikes 
Exploratory Hole 

Strike Depth (mbgl) Strata Comments 

TP4 3.70 Glacial Deposits Slight seepage in all 
faces 

TP5 1.50 Glacial Deposits Seepage in all faces 
TP6 1.50 Glacial Deposits Seepage in all faces 
TP3A  Glacial Deposits Seepage in all faces 

TP5A  Glacial Deposits Slight seepage at 
southern end of pit. 

TP6A 2.00 Glacial Deposits Damp 
TP7A 1.20 Made Ground Seepage in all faces 
TP8A 0.40 Glacial Deposits Seepage in all faces 

 
5.8 Obstructions Encountered 

No obstructions were encountered during the ground investigation works. 
 

5.9 In Situ Testing 

In situ testing was carried out during the ground investigation works using a hand vane and a 
hand penetrometer.  The results are given in the table below. 
 
Table 5.5 – In Situ Testing Results 
 

Exploratory 
Hole 

Depth 
(m bgl) 

Hand Vane 
(kg/cm2) 

Hand 
Penetrometer 
(kg/cm2) 

Inferred Shear 
Strength 
(KN/m2) 

Stratum 

TP1 1.20 1.8, 2.5, 3.5, 
1.2, 0.9 - 18 Glacial 

Deposits 

0.60 - 3.8, 4.2, 3.8, 
4.2, 5.0 400 Made 

Ground TP3 
2.40 - 3.8, 2.1, 3.8, 

2.8, 3.2 330 Buried 
top/subsoil 

TP5 2.00 - 
1.15, 1.95, 
1.60 160 

Glacial 
Deposits 

1.50 - 1.0, 1.2, 1.4 120 Glacial 
Deposits TP6 

2.00 - 1.6, 1.8, 2.0 180 Glacial 
Deposits 
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5.10 Laboratory Analysis 

Chemical Laboratory Testing 
 
No samples were submitted for chemical laboratory testing. 

 
Geotechnical Laboratory Testing 
 
Geotechnical soil testing was undertaken by Geotechnics Ltd, a UKAS accredited laboratory 
based in Coventry.   
 
The following testing was undertaken: 
 

• 8no. Atterberg limit tests. 
• 8no. moisture content tests. 
• 4no. wet particle size distribution tests. 
• 4no. organic matter content tests. 

 
Full copies of the geotechnical laboratory testing results are included in Appendix D. 
 
Moisture Content 
 
Eight samples of clay tested had a range of moisture contents between 9.8% and 18%, with 
an average of 15%. Of the eight samples tested, six returned moisture contents below their 
respective plastic limits indicating a desiccated soil. 
 
Atterberg Limits Tests 
 
Liquid limits of eight samples of clay ranged between 27% and 39%, with plastic limits 
between 12% and 21%. This gives a plasticity index range between 12% and 19% classifying 
the clay as low to intermediate plasticity with a low to medium swelling potential. 

 
Particle Size Distribution 
 
Four samples taken from 3 no. trial pits (TP1, TP4 and TP5) were scheduled for wet sieving.  
Samples from TP1 and TP5, taken at depths of 0.50m and 0.8m, had a reported gravel 
content of 3% and 2%, sand content of 90% and 96%, with silt/clay content of 7% and 2% 
respectively.  The particle distributions of these samples show a strong correlation indicating 
similar geology, with classifications of medium sand and sand respectively.   
 
Two samples from TP4 and TP5, taken at depths of 3.20m and 3.00m, had a reported gravel 
content of 26% and 23%, sand content of 52% and 74%, with silt/clay content of 22% and 3% 
respectively.  The geology of these samples can be classified as clayey gravelly sand, and 
gravelly sand respectively, due to the higher clay composition of the TP4 sample. 
 
Organic Matter Content 
 
Four organic content tests were carried out on selected samples taken from TP2, TP3 and 
TP4 at depths between 1.40m and 3.20m. For TP3 and TP4 the organic content ranged from 
0.12% to 1.24%. The organic content reported for TP2 at a depth of 1.70m was 2.06%; this is 
marginally above the criteria for Highways Capping Layers. 

 
5.11 Preliminary Geotechnical Engineering Assessment 
 

It is understood that the site is to be developed for use as industrial premises suitable for use 
for both food and non-food related industries. The proposed development plan is provided in 
Appendix B as fig. 03. 
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5.12 Mining  

No mining report has been obtained from the Coal Authority for this Report, however the site 
is in an area which may not be affected by coal mining and where there are no Shallow 
mining hazards.  
 
The Coal Authority online search database indicates that the site does not lie within an area 
likely to be influenced by coal mining or brine extraction and that a Coal Mining & Brine 
Report is not required.  
 

5.13 Excavations 

Excavations within the clay deposits are likely to remain stable with Made Ground and 
granular superficial deposits being generally unstable. 
 
Should excavations be required to remain open for a period of time, or where collapse may 
threaten existing or proposed works, plant or equipment, or where man entry is proposed, 
trench support will be required. Support to excavations should follow guidance given in CIRIA 
Report 97 ‘Trenching Practice’. 
 
Groundwater has previously been encountered within the glacial deposits generally at 1.5m 
depth, however, in one location (TP8A), groundwater was encountered within the glacial 
deposits at 0.40m, groundwater control methods are therefore likely to be required during 
excavation.   
 

5.14 Foundation Options 

We understand that with regard to plot 2 loadings of 100kN/m2 is expected for foundations 
and 50kN/m2 are expected for the slab both with settlement criteria of 25mm overall and 
10mm differential settlement. 80kN/m2 is expected across the rest of the site. Consideration 
has been given to the exploratory holes previously drilled and excavated across the site as 
well as the two trial pit investigations conducted by WYGE and the original Desk Top Survey. 
SPTs undertaken within the weathered sandstone and granular glacial drift deposits at Plot 5 
indicate a typical conservative N value of 23. It is considered that foundations could be utilised 
within the granular glacial drift deposits taken down to virgin ground levels up to a bearing 
capacity of 80kN/m2, settlement calculations for this material indicate a total settlement of 
approximately 5mm for such a loading. To address differential settlement it is recommended 
that ground improvement be undertaken in the form of vibro compaction or vibro stone 
columns across the building plots to allow for a ground bearing slab to be constructed. It is 
expected that ground improvement would need to be extended into the granular glacial 
deposits at a depth of approximately 2.5 to 3.0m below existing ground level. For foundation 
loads in excess of 100kN/m2 it is recommended that foundations be extended to the 
underlying weathered Wildmoor Sandstone Formation, approximately 4.0m bgl. 
 
It is expected that building foundations if required adjacent to the brook will need to be 
extended to the approximate existing depth of the brook to avoid potential slope stability 
problems caused by surcharging the brook bank. 
 
The above foundation recommendations are based on material descriptions of the exploratory 
holes excavated, which have then been related to quantitative data obtained from the nearby 
Plot 5; it is recommended that further Plot specific site investigation be undertaken prior to 
detailed foundation design. 
 
It is recommended that in-situ CBRs be carried out at the depth of pavement formation to 
inform the pavement design. 
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5.15 Sub-Surface Concrete 

No obstructions were encountered during the WYGE ground investigation works. No 
laboratory testing was scheduled on soil samples for determination of concrete classification 
under BRE Special Digest 1. 

 
The Mouchel Parkman Desk Study and Ground Investigation Report Reference: 
755401/R/001 for Plot 5 of the site August 2006 states 

 
“Laboratory testing carried out on samples of made ground and glacial material indicates near 
neutral conditions with pH in the range 6.91 to 7.82.  Measured concentrations of water 
soluble sulphate (as SO3) were 0.02 to 0.07 g/l. 

 
“Based on these results and assuming mobile groundwater conditions for natural soils, the 
Design Sulphate Class for the site is DS-1, and the Aggressive Chemical Environment for 
Concrete (ACEC) class is AC-1s in accordance with BRE Special Digest 1.”   

 
5.16 Land Gas Protection Measures 

The investigations undertaken have indicated that the site comprises natural soils with low 
organic content thus a Characteristic Situation 1 (CS1) may be assumed (Wilson and Card, 
1999). According to CIRIA C665 no special protection measures are required for an 
office/commercial/industrial development that is classified as a CS1.  
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6.0 GROUND CONTAMINATION ASSESSMENT 
 

6.1 Legislation 

Part IIA of the Environmental Protection Act 1990 (inserted by Section 57 of the Environment 
Act 1995) provides a new regime for the control of specific threats to health or the 
environment from existing land contamination.   In accordance with the Act and the statutory 
guidance document on The Contaminated Land (England) Regulations 2000, the definition of 
contaminated land is intended to embody the concept of risk assessment.  Within the 
meaning of the Act, land is only “contaminated land” where it appears to the regulatory 
authority, by reason of substances within or under the land that: 
 
♦ significant harm is being caused or there is significant possibility of such harm being 

caused; or 
♦ pollution of controlled waters is being, or is likely to be, caused. 
 
The guidance defines “risk” as the combination of: 
 
♦ the probability, or frequency, of occurrence of a defined hazard (for example, 

exposure of a property to a substance with the potential to cause harm); and 
♦ the magnitude (including the seriousness) of the consequences.   
 
For a risk of pollution or environmental harm to occur as a result of ground contamination, all 
of the following elements must be present: 
 
♦ a source, i.e.  a substance that is capable of causing pollution or harm; 
♦ a pathway, i.e.  a route by which the contaminant can reach the receptor. 
♦ a receptor (or target), i.e.  something which could be adversely affected by the 

contaminant; and 
 
If one of these elements is missing there can be no significant risk. If all are present then the 
magnitude of the risk is a function of the magnitude and mobility of the source, the sensitivity 
of the receptor and the nature of the migration pathway. 

 

6.2 Contamination Assessment 
 

The historic map review (Section 3.2) indicates that the site is essentially Greenfield, having 
never been previously developed.  Therefore, no potential sources of contamination were 
identified from the historic map review. 
 
The site walkover (Section 2.3) did not identify any potential sources of contamination. 
 
A number of previous investigations have been undertaken at the site.  Where these included 
chemical analysis of site soils, no problems were identified.  In addition, none of the 
investigations undertaken to date at the site have identified any visual or olfactory evidence of 
contamination.  
 
On the basis of the information summarised above, no potential sources of contamination are 
considered to exist at the site.  No further assessment in terms of land contamination is 
considered necessary. 
   
This interpretation is based on the proposed end use of the site as shown in the March 2007 
Development Plan. 
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7.0 ECOLOGICAL ASSESSMENT 
 
7.1 General 
 

An ecologist from WYGE visited the site on 19th November 2007 when the following surveys 
were carried out: 

 
7.2. Protected Fauna Species  

A reconnaissance survey for evidence of the presence of protected species and an 
assessment of the suitability of the habitats present to support such species were undertaken.  
In particular, the following protected species were considered: 

7.2.1 Badger 

The site was surveyed for evidence of badger setts or other badger activity, such as paths, 
latrines or signs of foraging. The survey and evaluation methodologies used were according 
to published criteria (Harris, Cresswell & Jefferies, 1989). The site was surveyed at a suitable 
time of year to record badgers when the vegetation has died back and any setts would be 
more readily visible. 

7.2.3 Water Vole 

The brook flowing through the site was appraised for its suitability to be used by water vole 
and any evidence of water vole, such as burrows, latrines and feeding stations, was recorded.  
The survey was carried out outside the water vole breeding season when they are less active 
and leave few field signs representing a constraint to the survey.  

7.2.4 Great Crested Newt 

Two ponds located adjacent to/outside the site boundary were assessed for their potential to 
support breeding great crested newts in accordance with the Great Crested Newt 
Conservation Handbook (2001).   

 

7.3 Field Survey Results 

7.3.1 Badger 

A badger sett was located on the south bank of the brook under a large hawthorn bush 
opposite the eastern end of the fencing demarcating the northern boundary of the warehouse 
to the south. This sett was composed of three holes with compacted spoil mounds outside 
and small amounts of leaves in their entrances. These holes were linked by paths that were 
clear of vegetation and leaves. Some footprints were present in the mud although none were 
considered to have been of recent creation. No badger hairs were found on the spoil mounds 
or on any of the paths and there was no evidence to suggest that this sett had been recently 
active.  

The brook had been in spate at some point during the summer as evidenced by debris caught 
in overhanging branches and this had noticeably weakened the bank at points directly below 
the holes with wide cracks evident at the time of the survey. The level of the flooding was 
estimated to be at least 1m above the level of the banks.  

No further evidence of badgers was found elsewhere on the site. Holes in the eastern 
perimeter hedgerow (just outside the 30m buffer zone) and along the western embankment 
had been made by rabbits. The grassland within and adjacent to the site provides suitable 
badger foraging habitat.  
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The railway embankment is located approximately 50m to the east of the eastern survey area 
perimeter and was outside the scope of the survey. It is considered possible that badger setts 
could be located along the railway embankment. Casual use of the site for foraging by 
badgers cannot entirely be ruled out.  

7.3.2 Water Vole 

No evidence of water voles was found along the brook although the habitat was considered 
suitable. Both banks of the brook were steep or vertical and composed of clay and earth, 
being up to 2m in height providing abundant burrowing potential. Slumping of the banks had 
occurred in the past, possibly as a result of recent flooding.   
 
The banks of the pond in the extreme north east corner of the surveyed area were extremely 
low and of a shallow gradient which did not afford suitable burrowing potential for water voles. 
The pond was well vegetated and provides suitable foraging habitat. 
 

7.3.3 Great Crested Newt 
 

Both ponds are considered to provide suitable breeding habitat for great crested newts and 
are surrounded by good quality terrestrial habitat including grassland and hedgerows. The 
seasonal nature of at least one of these ponds means that fish are unlikely to be present 
making them more attractive to amphibians. Provided that sufficient water remains in these 
ponds into June, long-term viable breeding populations of newts could be supported.  
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8.0 PRELIMINARY SERVICES ASSESSMENT 
 
8.1 Introduction 

Table 8.1 below constitutes a preliminary assessment of the available utilities service plans 
for the site following detailed searches and enquiries to the Utilities companies.  The 
information contained within the table is intended to indicate where there may be a possible 
impact by existing services on the development site and where further investigation is 
required to determine the nature and extent of the impact.  It should be noted that capacity 
information or details relating to wayleaves or easements were not available at this stage. 

 
8.2 Scope 

WYG have undertaken a preliminary review of readily available statutory undertakers utility 
service plans, private supply service plans have not been obtained for the purposes of this 
assessment.  
 
The principal utilities for which details have been obtained include the statutory water 
undertaker, this being Severn Trent Water. The incumbent gas transporter is National Grid 
Gas, Central networks is the host electricity company. British telecommunications and a cable 
TV operator also operate utility services within the vicinity of the subject site. 
 
For this assessment only those existing services directly encroaching into the subject site 
have been noted. Further constraints associated with this type of development, which lie 
outside the current scope of this assessment, are definable as follows; 
 

• Will the anticipated new water and energy demand trigger network reinforcement by 
the incumbent utility operators? 

• Are there any existing services within or adjacent to the site that may have to be 
diverted or abandoned as part of the re-development? 

• Are there any legal, technical or commercial factors preventing each of the new units 
from being connected to the existing utility operators’ networks? 

 
Table 8.1 Preliminary Services Assessment 

 
Service Type Issues 

Electric Central Networks plans show that 11kV 
cables & LV cables cross the site 

Gas 
MP (medium pressure) gas mains (180 and 
90 PE) on site and on the boundary of the 
site 

Water 180mm HPPEP water supply onto site and 
along boundary 

Drainage 

300mm foul sewer crosses the site 
S104 adopted sewer (new development) 
shown on Severn Trent Water plan which 
crosses the site 
No easement details available 

BT Underground plant along Vanguard Way 
which is shown as being part of the site 
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9.0 PRELIMINARY INDICATIVE REMEDIAL STRATEGY 
 
9.1 Introduction and objectives 

This section presents an assessment of the obtained information and proposes a remediation 
strategy for future development of the site.   
 
In general terms the phasing of the remediation works is likely to be as follows: 

 
• Remediation / treatment of affected soils across the site  

 

9.2 Works to be Undertaken Prior to Reclamation Works 

Environmental Monitoring 
 
It is assumed that monitoring of air pollution, particulates and noise will be undertaken prior to 
commencement of any works on site to establish background levels and set suitable 
environmental performance criteria.  

 
Site Clearance  
 
The site should be cleared of fly-tipped material, topsoil and vegetation prior to the 
commencement of the main reclamation works 

 
Service Cut Off / Diversions 
 
The preliminary Services Assessment has identified five principal services on the site; these 
being electricity, Medium Pressure Gas Main, Water Mains, underground BT plant and gravity 
foul sewers. Dependent on the final development plan for the site, initial mains diversions may 
be required.  
 
The location of the services as provided by the Statutory Undertakers has been indicated for 
information purposes on Figure E013423-6 004 in Appendix B, and does not relieve the 
appointed remediation contractor of their obligations to locate and services on the site; neither 
would this necessarily display private supplies within the site boundary. It is recommended 
that during the site setup works the contractor is to fully investigate all existing services at the 
site.  
 
The contractor is to ensure that any drains within the site are sealed prior to commencement 
of the works to ensure that any contamination does not enter the local drainage systems. If 
services are to be diverted during the reclamation works, the Contractor should be 
responsible for ensuring that these works are carried out with the approval of the relevant 
authorities.  
 
It is recommended in areas where cables are to be laid directly into the ground, care should 
be taken that no large, sharp or heavy objects are left in the soil or with soils used to backfill 
these trenches. 

 
Preliminary Groundworks  
 
The site was undeveloped pasture land until 2006 and the only works to have been 
undertaken at the site have been enabling works for the installation of infrastructure for the 
future development.  
 
Main Earthworks 
 
During any excavation works at the site, it is recommended that a suitably qualified 
experienced Engineer should examine the areas where the excavation works are on-going to 
check for visible and olfactory evidence of contamination. 
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Should contamination be identified during the earthworks, it shall be removed by excavation 
and stockpiled for remediation on site or for removal from site to a suitably licenced waste 
treatment or landfill site. 
 
Verification Report 

 
It is recommended that during site remediation works that a Resident Engineer be available 
throughout the duration of the site works to maintain a watching brief on all of the remediation 
works. The base of any excavations and formation levels should be inspected visually by the 
Resident Engineer and any suspected areas of contamination sampled and tested. It is also 
recommended that continuous consultations with the relevant Regulators and stakeholders 
throughout the remediation works are undertaken.  

 
In the event of any unforeseen circumstances (e.g. encountering unexpected contamination 
or variations to remediation methodology), the Regulatory Bodies should be notified 
immediately. If necessary, changes to the remediation strategy should be made. Testing of 
materials should be carried out and the materials dealt with according to the levels of 
contamination recorded. 
 

 
9.3 Ground Improvement and Foundation Design 

The construction of structures for the proposed development do not form part of this 
preliminary remediation strategy, this will be subject to separate planning applications and 
contracts. The remediation strategy has been discussed with the client and with WYGC. 
 
However, the construction of the overall scheme will be dependent on the site conditions 
provided by the reclamation scheme and we would make such following comments.  

  
Further ground improvement at the site may be required for specific development structures. 
This will depend on the specific structural requirements with regard to the bearing capacity 
and tolerable settlements.   
 
For the proposed 80kN/m2 bearing capacity trench foundations will be adequate, although 
they can only typically be used to depths of 3.50m where they become increasingly 
uneconomical and technically difficult. To address differential settlement it is recommended 
that ground improvement be undertaken in the form of vibro compaction or vibro stone 
columns across the building plots to allow for a ground bearing slab to be constructed 
 
It is expected that building foundations if required adjacent to the brook will need to be 
extended to the approximate existing depth of the brook to avoid potential slope stability 
problems caused by surcharging the brook bank. 
 
The investigations undertaken have indicated that the site comprises natural soils with low 
organic content thus a Characteristic Situation 1 (CS1) may be assumed (Wilson and Card, 
1999). According to CIRIA C665 no special protection measures are required for an 
office/commercial/industrial development that is classified as a CS1.  
 
The CBR and frost susceptibility values will be dependent on the materials present at the 
formation levels of the development. If a highway or car park is located on granular fill which 
has been compacted then a design CBR value of >15% may be assumed, for cohesive 
materials a CBR value of 5% may be expected. For design purposes at this site a CBR 
Design Value of 5% should be assumed. 
 
The Mouchel Parkman Desk Study and Ground Investigation Report Reference: 
755401/R/001 for Plot 5 of the site August 2006 states 
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“Laboratory testing carried out on samples of made ground and glacial material indicates near 
neutral conditions with pH in the range 6.91 to 7.82.  Measured concentrations of water 
soluble sulphate (as SO3) were 0.02 to 0.07 g/l. 

 
“Based on these results and assuming mobile groundwater conditions for natural soils, the 
Design Sulphate Class for the site is DS-1, and the Aggressive Chemical Environment for 
Concrete (ACEC) class is AC-1s in accordance with BRE Special Digest 1.”   

If excessive groundwater is encountered then de-watering will be a likely requirement to 
maintain the stability of sidewalls and allow for suitable conditions for the pouring of concrete. 
This should be allowed for in the planning / costing of the foundation construction works.   
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10.0 SUMMARY & CONCLUSIONS 
 

• Previous contamination testing has not identified concentrations of contaminants 
likely to require remedial action due to human health or controlled water pollution 
risks, based on the proposed commercial / industrial development of the site. 

 
• The area of the red line boundary as shown in the Site Layout Plan presented in 

Appendix B as figure 02 was investigated during the Geotechnics Ltd site 
investigation of January 2003. with the addition of an area to the immediate north 
east of the site between the current site boundary and the existing railway boundary. 
The object of this investigation was to obtain information on ground and groundwater 
conditions to assist road pavement and earthworks design. 

 
• The Geotechnics Ltd site investigation of July 2006 was concerned wholly with Plot 5 

of the development. 
 

• The Mouchel Parkman site investigation report of August 2006 was concerned only 
with Plot 5 of the site and comprised of a desk study, an evaluation of previous site 
investigations and the factual information from the Geotechnics Ltd site investigation 
report of July 2006. The object of the report is stated as being to determine the sub 
surface ground and groundwater conditions at the  

 
• The generalised geological sequence of the site has been shown to be Topsoil 

overlying Made Ground, overlying Glacial Deposits overlying Highly Weathered 
Sandstone grading to more competent Sandstone. 

 
• It is considered that foundations could be utilised within the granular glacial drift 

deposits taken down to virgin ground levels up to a bearing capacity of 80kN/m2, 
settlement calculations for this material indicate a total settlement of approximately 
5mm for such a loading. To address differential settlement it is recommended that 
ground improvement be undertaken in the form of vibro compaction or vibro stone 
columns across the building plots to allow for a ground bearing slab to be 
constructed. 

 
• It is recommended that further site investigation be undertaken prior to detailed 

foundation design. 
 

• One badger sett was found on the southern bank of the brook comprising three holes. 
No evidence was found to suggest recent occupation of this sett by badgers and 
recent flooding had caused bank instability in close proximity to these holes. They 
were also considered likely to have been submerged during the same flood event.  

 
• It is expected that building foundations if required adjacent to the brook will need to 

be extended to the approximate existing depth of the brook to avoid potential slope 
stability problems caused by surcharging the brook bank. 
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11.0 RECOMMENDATIONS 

 

• A number of previous investigations have been undertaken for the whole site. Plot 2 has been 
covered by a site investigation undertaken in 2003 by Geotechnics and a supplementary 
investigation undertaken by WYGE in 2007. Where these included chemical analysis of site 
soils, no problems were identified.  In addition, none of the investigations undertaken to date 
at the site have identified any visual or olfactory evidence of contamination. On the basis of 
this information no further assessment in terms of land contamination is considered 
necessary. 
 

• The Coal Authority online search database indicates that the site does not lie within an area 
likely to be influenced by coal mining or brine extraction and that a Coal Mining & Brine 
Report is not required. 
 

• It is considered that foundations could be utilised within the granular glacial drift deposits 
taken down to virgin ground levels up to a bearing capacity of 80kN/m2, settlement 
calculations for this material indicate a total settlement of approximately 5mm for such a 
loading. To address differential settlement it is recommended that ground improvement be 
undertaken in the form of vibro compaction or vibro stone columns across the building plots to 
allow for a ground bearing slab to be constructed. It is expected that ground improvement 
would need to be extended into the granular glacial deposits at a depth of approximately 2.5 
to 3.0m below existing ground level. For foundation loads in excess of 100kN/m2 it is 
recommended that foundations be extended to the underlying weathered Wildmoor 
Sandstone Formation, approximately 4.0m bgl. 
 

• It is expected that building foundations if required adjacent to the brook will need to be 
extended to the approximate existing depth of the brook to avoid potential slope stability 
problems caused by surcharging the brook bank. 

 
• The investigations have indicated that the site comprises natural soils with low organic 

content thus a Characteristic Situation 1 (CS1) is indicated (Wilson and Card, 1999). 
According to CIRIA C665 no special protection measures are required for an 
office/commercial/industrial development that is classified as a CS1.  

 
• Based on the results from Plot 5 and assuming mobile groundwater conditions for natural soils, 

the Design Sulphate Class for the site is DS-1, and the Aggressive Chemical Environment for 
Concrete (ACEC) class is AC-1s in accordance with BRE Special Digest 1.   

• The above foundation recommendations are based on material descriptions of exploratory 
holes excavated across the site, which have then been related to quantitative data obtained 
from the nearby Plot 5, it is recommended that further building specific site investigation be 
undertaken prior to detailed foundation design which would include in-situ testing and 
confirmation of the BRE Special Digest 1 concrete class. 
 

• It is recommended that further badger monitoring of this sett is carried out at three month 
intervals prior to any development. Should these setts be found to be active, a badger 
disturbance licence would be required if work is to take place within 30m of this sett.   

 
• It is recommended that further water vole survey work is carried out on the ditches should they 

be affected by any proposed development within 10m of the banks although this would not be 
considered necessary should a stand-off of 10m be implemented.  

 
• Should further development work need to take place within this site, it is recommended that 

further newt surveys are undertaken to determine presence / absence of great crested newts. 
This should be in accordance with the Great Crested Newt Mitigation Guidelines (2001) and 
involve a minimum of four visits during the newt breeding season (March to June inclusive) of 
which two should be during the optimum period to record newts (mid April to mid May) when they 
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are most likely to be present in the ponds. Survey methods should employ at least two 
techniques including bottle trapping, night time torch surveys and egg searches. 
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12.0 ABNORMALS ASSESSMENT 
 

The Following assessment is taken from the AYH Site Abnormals Appraisal – Second Draft, 
dated January 2008. 

 
Battlefields – Shrewsbury 

 
Foundations 
Deep strip foundations to part of Plot 2, 2 units only, expressed as an extra over traditional 
foundations. This to overcome deep made ground without the need for piling. 

 
Foundations for Plots 3 & 4 

 
It is difficult to appraise the likely costs for these plots until a site layout is confirmed, however 
an allowance has been made. 

 
Piled Foundations to Plot 1 

 
Assumed area for treatment, depth of pile taken to approximately 10m. 

 
Extra over conventional pad foundations for pile caps. 

 
Suspended Slab for Plot 1 

 
Suspended slab for Plot 1, as an extra over ground bearing slab. 

 
Organic Buried Material 

 
WYG’s report has identified a small amount of organic material within substrate, whilst this 
may not be site wide, an allowance has been made for its’ removal locally. 
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WHITE YOUNG GREEN ENVIRONMENTAL 
 

 
 REPORT CONDITIONS 

 
GEO-ENVIRONMENTAL SITE INVESTIGATION 

 
 
This report is produced solely for the benefit of PxP West Midlands Limited and no. liability is 
accepted for any reliance placed on it by any other party unless specifically agreed in writing 
otherwise. This report has been produced for the purpose as detailed by the commission and should 
not be used for any other purpose without the express permission of White Young Green 
Environmental. 
 
This report refers, within the limitations stated, to the condition of the site at the time of the 
inspections. No warranty is given as to the possibility of future changes in the condition of the site. 
 
This report is based on a visual site inspection, reference to accessible referenced historical records, 
the physical investigation as detailed, information supplied by those parties referenced in the text, 
and preliminary discussions with local and statutory authorities. Some of the opinions are based on 
unconfirmed data and information and are presented as the best that can be obtained without further 
extensive research. The test results that are available can only be regarded as a limited but likely 
representative sample assessed against current guidelines. The impact of our assessment on other 
aspects of the development requires evaluation by other involved parties.  
 
WYGE take no responsibility for conditions that have not been revealed by the borings, or which 
occur below or between the borings.  The possibility of the presence of contaminants, perhaps in 
higher concentrations, elsewhere on the site or the possibility of encountering ground conditions at 
variance with our exploratory hole logs elsewhere on the site cannot be discounted.   Whilst every 
effort has been made to interpret the conditions between investigation locations, such information is 
only indicative and liability cannot be accepted for its accuracy. 
 
Groundwater and ground gas readings taken are those appertaining to the period of investigation 
only.  It should be noted that groundwater levels may be subject to tidal, seasonal and diurnal 
changes, whilst ground gas emission rates are affected by atmospheric temperature and pressure 
and groundwater levels. 
 
With reference to ground contamination, whilst the findings detailed within this report reflect our best 
assessment, because there are no exact UK definitions of these matters, being subject to risk 
analysis, we are unable to give categoric assurances that they will be accepted by authorities or 
funds without question as such bodies have unpublished, more stringent objectives. This report is 
prepared and written for the purposed uses stated in the report and should not be used in a different 
context without reference to WYGE. In time, improved practices or amended legislation may 
necessitate a re-assessment.  
 
The report is limited to the geotechnical and environmental aspects specifically reported on, and is 
necessarily restricted and no liability is accepted for any other aspect especially concerning gradual 
or sudden pollution incidents. The opinions expressed cannot be absolute due to the limitations of 
time and resources imposed by the agreed brief, the nature of geology and the possibility of 
unrecorded previous use and abuse of the site and adjacent sites. The report concentrates on the 
site as defined in the report and provides an opinion on surrounding sites. If migrating pollution or 
contamination (past or present) exists further research will be required before the effects can be 
better determined. 
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Exploratory Hole Records 
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FIG. NO.

(mOD) (m) (m)

Pit Dimensions:
Length:
Width:
Orientation:

Start  Date:

Battlefields

JCB 3CX

Stable.
None.

350948E - 316608N

1.5m
0.6m

110°

TP7

26/10/07
26/10/07

TJC

0.40

0.70

2.20

3.20

MADE GROUND: Light brown very silty very clayey SAND with
rootlets throughout (TOPSOIL).

MADE GROUND: Light brown very gravelly clayey SAND.

MADE GROUND: Stiff red-brown friable CLAY with some rounded
gravel.

Red-brown to red gravelly SAND with some rounded cobbles.
Gravel is fine to coarse subrounded to rounded (GLACIAL
DEPOSITS).
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Sample Test
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Logged By :
Checked By :

FIG. NO.

(mOD) (m) (m)

Pit Dimensions:
Length:
Width:
Orientation:

Start  Date:

PxP Battlefields, Shrewsbury

CAT 460

Stable on all sides
TP abandoned due to excess surface groundwater.

PxP West Midlands

2.6m
0.9m

TP01

14/01/08
14/01/08

BEJ

0.40

1.20

Very soft to soft, light brown and brown, slightly sandy
CLAY. With grass coverring and many rootlets and occasional
sub-rounded gravel of varying lithologies.

Firm to stiff, red-brown, slightly sandy CLAY. With some
gravel of varying lithologies.
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Logged By :
Checked By :

FIG. NO.

(mOD) (m) (m)

Pit Dimensions:
Length:
Width:
Orientation:

Start  Date:

PxP Battlefields, Shrewsbury

CAT 460

No stability issues
No groundwater encountered.

PxP West Midlands

2.9m
0.9m

TP02

14/01/08
14/01/08

BEJ

0.50

1.10

2.20

2.40

Soft to firm, light brown and brown clayey TOPSOIL. With rare
gravel of varying lithologies.

Loose to moderately compacted, light brown and brown, fine to
medium grained SAND. With occasional gravel and rare
rootlets.

Medium dense, red, fine to medium grained SAND.

Medium dense to dense, red, fine to medium grained SAND. With
some to much gravel of very weak to weak weathered sandstone.
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Reduced
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JOB NUMBER
Logged By :
Checked By :

FIG. NO.

(mOD) (m) (m)

Pit Dimensions:
Length:
Width:
Orientation:

Start  Date:

PxP Battlefields, Shrewsbury

CAT460

No stability Issues
Moderate groundwater seepage in all faces

PxP West Midlands

3.1m
0.9m

TP03

14/01/08
14/01/08

BEJ

0.35

0.80

1.00

2.50

3.00

Light brown to brown, slightly sandy clayey TOPSOIL.

Loose to medium dense, yellow-brown, fine to medium grained,
slightly gravelly SAND. With gravel of varying lithologies.

Stiff to very stiff, yellow-brown, slightly sandy CLAY. With
rare gravel of varying lithologies.

Stiff to very stiff, red-brown with localised mottled grey,
slightly sandy CLAY. With rare to occasional cobbles of
quartz, some gravel of varying lithologies and some mudstone
lithorelicts. Occasional boulders of sandstone, some black
fines and cobbled sized fragments of igneous rock.

Medium dense to dense, red-brown SAND. With much gravel and
some cobbles of varying lithologies.
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FIG. NO.

(mOD) (m) (m)

Pit Dimensions:
Length:
Width:
Orientation:

Start  Date:

PxP Battlefields, Shrewsbury PxP West Midlands

-
-

TP04

14/01/08
14/01/08

0.50

1.10

Light brown to brown, slightly sandy clayey TOPSOIL. With
some gravel of varying lithologies.
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Reduced
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JOB NUMBER
Logged By :
Checked By :

FIG. NO.

(mOD) (m) (m)

Pit Dimensions:
Length:
Width:
Orientation:

Start  Date:

PxP Battlefields, Shrewsbury

CAT 480

Major collpase in Face D.
Groundwater Seepage encountered in Faces B and D at 1.20m Depth

PxP West Midlands

2.9m
0.9m

10°

TP07

14/01/08
14/01/08

0.60

0.90

2.10

2.80

3.00

0.25 D
Soft to firm, grey-brown, clayey TOPSOIL. With occasional
rootlets and occasional to some gravel.

MADE GROUND: Comprising of firm to stiff, red-brown, slightly
sandy clay. With some gravel of varying lithologies. black
fines and occasional fine to medium lenses of sand.

MADE GROUND: Comprising of loose to medium dense, fine to
medium grained sand. WIth some to much gravel of varying
lithologies and occassional sub-rounded to rounded cobbles of
varying lithologies.

Medium dense, Orange-red, medium to coasre grained SAND. With
some to much gravel of varying lithologies and occasional
sub-rounded to rounded cobbles of varying lithologies.

Medium dense to dense, dark red, fine to medium grained,
slightly clayey SAND. With some to much gravel and some
cobbles of highly weathered sub-rounded sandstone.
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Reduced
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JOB NUMBER
Logged By :
Checked By :

FIG. NO.

(mOD) (m) (m)

Pit Dimensions:
Length:
Width:
Orientation:

Start  Date:

PxP Battlefields, Shrewsbury

CAT 480

No stability issues
Minor seepage from topsoil / Made Ground Interface.

PxP West Midlands

3.0m
0.9m

TP08

14/01/08
14/01/08

0.40

2.55

2.90

3.70

0.30 D

Soft to firm, light brown to brown, fine grained sandy CLAY.
With occasional rootlets and some gravel of varying
lithologies.

Firm to stiff, red-brown, fine to medium grained sandy CLAY.
With some sub-angular to angular gravel and cobbles of
varying lithologies.

Medium dense, yellow and light-brown, fine to medium grained
SAND.

Firm to stiff, red-brown with localised mottled grey, fine
grained sandy CLAY. With some gravel and cobbles of varying
lithologies and occasional rootlets.
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