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1.0 Brief 

 
The following report has been prepared for Greenspace Architects in support of their proposals for a 
new housing development at the Ley Farm site, Chirk 
 
The work comprises the following: 
 

 To undertake a site drainage assessment to establish the most viable form of surface 
water drainage and foul drainage for the proposed development. 
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2.0 Introduction 

 
Greenspace Architects are proposing a residential development consisting of approx 73 No. plots, 
comprising of detached and semi- detached properties which are assumed to be up to 2 storeys in 
height. 
 

A desk top viability report which has reviewed the findings of previous site investigations undertaken 
at the site are presented in Coopers Report reference: 4441dtr, dated 24 June 2014. 
 
Information from the viability report has been used in the preparation of the following report and to 
assess the suitability of the site for infiltration systems for surface water drainage. 
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3.0 Site Characteristics 

3.1  Site Location 

The site is located at OS grid reference SJ 295 391, its location is shown on Drawing No. 5823/L1 in 
Appendix 4. Site comprises 1 No. irregular shaped parcel of steeply sloping agricultural farmland, 
approximately 3.88 hectares (9.59 acres) in area, located adjacent Chirk Green Wood and a post war 
housing estate. There are suspected mine shaft(s) and mine adit on site.  Restored opencast pit is 
present in eastern half of the site.  Access onto site was via Sycamore Drive. 

 
3.2  Site Levels 

The topographical survey indicates that the site falls to the west by approximately 30m. The layout of 
the site and levels are shown on Drawing No.5823/SK02 in Appendix 4. 

 
3.3  Development Proposals 

Greenspace Architects are proposing a residential development consisting of approx 73 No. plots, 
comprising of detached and semi- detached properties which are assumed to be up to 2 storeys in 
height. The proposed layout of the site is shown in Drawing No.5823/103 in Appendix 4. 

 
3.4  Current Site Drainage 

A site walkover was undertaken on 11th March 2015. At present there are no surface water 
features on or around the site boundary where surface water can discharge to. There are no foul 
or surface water drainage features on the site. 
 
The nearest available drainage network was identified as a combined sewer in Sycamore Drive 
to the west of the site, close to the site entrance. 
 
Photographs of the site walkover are included in Appendix 1. 
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4.0 Surface Water Drainage 

4.1 Introduction 
The Building Regulations have a set hierarchy of preferred types of surface water drainage, in order 
these are: 
 

1. Infiltration  
2. Discharge to watercourse 
3. Discharge to public surface water sewer 
4. Discharge to public combined sewer 

 
4.2 Infiltration 

The viability report has determined that the site is underlain by clay strata which have low 
permeability characteristics and are not suitable for SUD’s infiltration drainage of surface 
waters. Background information on the viability of infiltration is contained within Appendix 2. 

 
4.3 Discharge to Watercourse 

A site walkover was undertaken on 11th March 2015. At present there are no surface water 
features on or around the site boundary where surface water can be discharged to. 
 
The nearest surface watercourse is located approximately 291m northwest of the site in a playing 
field where water discharges from a culvert into a watercourse. The culvert is approximately 
900-1000mm in diameter and from the alignment of manholes in the playing fields; it appears to 
flow in a northerly direction underground from Offa. The assumed location of the culverted 
watercourse is down gradient of the site entrance on Sycamore Drive and subject to further 
investigation, could be connected into a new public surface water sewer along Sycamore Drive, 
Crogen and Offa to connect into the culvert outside the playing field.  
 
A review of Welsh Waters records does not show the exact alignment of the culvert, but shows 
the locations of where existing public surface water sewers discharge into the culvert. Running 
parallel with the assumed alignment of the culvert through the playing field is a combined 
900mm diameter sewer; this is also shown to discharge at the location of the culvert into the 
watercourse at the north of the playing field, indicating there is a possible error on the Welsh 
Water records. The location of the combined sewer is shown on Drawing No.5823/101 in 
Appendix 4. 
 
A review of historical Ordnance Survey plans has also been undertaken to ascertain the original 
alignment of the now culverted watercourse. The location of the watercourse is shown on 
Drawing No.5823/100. The historical alignment of the watercourse is very similar to that of the 
900mm diameter combined sewer, possibly indicating that the combined sewer on the Welsh 
Water plans may be the culverted watercourse, this would need to be confirmed. 
 
The proposed route of new surface water sewer connecting the development to the culvert would 
be approximately 250m in length; its route is shown on drawing No. 5823/102 in Appendix 4.  
 
Any connection into the culvert would likely require consultation and approval with Wrexham 
County Borough Council as it would be classified as an ‘Ordinary Watercourse’. 
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Flows 
Surface water flows from the proposed development will be restricted to a greenfield QBAR rate. 
This has been calculated using ICP SUDS method in Source Control (Windows Module).  The 
discharge of surface water from the site will be restricted to 10.8 l/s before discharging into a new 
surface water sewer. This discharge would be controlled via a flow control in the last manhole within 
the proposed development. 

 
Calculations are provided in Appendix 3. 
 
Attenuation 
We estimate the proposed impermeable areas from the masterplan to be approx 1.28ha (33% of the 
developable site area). 
 
WinDes Source Control calculations have been undertaken to determine the attenuation requirements 
for the site based on a flow restriction. The attenuation volumes have been calculated as approx 420 
m3 for the 1 in 30 year  and 1 in 100 year plus 30% allowance for climate change event. 
 
Calculations are provided in Appendix 3. 
 
30 Year  
For the purpose of this assessment attenuation for the 30year storm event can be accommodated by 
the construction of a geocelluar tank system which measures 18.4m x 18.4m x 1.2m. This could be 
incorporated in the network and located beneath the proposed green space. The new tank system 
could be offered to Welsh Water for adoption under a S104 Agreement. The location of the tank is 
shown on Drawing No. 5823/SK03. 
 
Calculations are provided in Appendix 3. 
 
100 Year 
In excess of the 1 in 30year storm event, up to the 100year plus 30% climate change storm event, 
above ground storage areas could be provided on site. This is subject to water being stored in 
controlled areas such as landscaped features and car parks, to ensure buildings do not flood. Sufficient 
attenuation area should be provided within the site for storms in excess of a 1 in 30year storm event 
but less than 1 in 100year storm event plus a 30% allowance for climate change to ensure there is no 
flooding of property on or off the site. Overland flow routing during the 1 in 100 year plus 30% 
climate change storm event should direct flows to a common area within the site having flood depth 
not exceeding 100mm to ensure access or egress is unrestricted at all times. 
 
We have calculated approx 844cu.m. of storage up to the 100year plus 30% climate change is 
required. For the purpose of this assessment attenuation could be provided using an attenuation basin.  
However, site gradients may cause issues for the construction of an attenuation basin and may require 
retaining features or a buried tank in lieu of a surface feature. Permeable paving may be appropriate in 
some areas; this would require a tanked system with flow control.  Further consideration would be 
required during detailed design.  
 
Calculations are provided in Appendix 3. 

 
4.4 Discharge to Public Surface Water Sewer 

There are no public surface water sewers in the vicinity of the site. The nearest public surface 
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water sewer is located approximately 103m away down gradient from the site on Crogen. 
However, its diameter is only 150mm, therefore without upgrading it to a larger diameter, it 
would not be suitable for the increased volumes of water associated with the development. The 
location of the public surface water sewer is shown on Drawing No.5823/101 in Appendix 4. 
 
Subject to further investigation, the public surface water sewers appears to discharge into the 
culverted watercourse at the same location as proposed connection in for a new surface water 
sewer described in section 4.3 

  
4.4 Discharge to Public Combined Sewer 

An existing 225mm diameter combined sewer is located on Sycamore Drive adjacent the proposed 
entrance to the development. The combined sewer flows in a westerly direction along Sycamore 
Drive. A connection into this sewer will only be considered by Welsh Water if all other methods of 
discharge discussed above can be proved to be unviable. The location of the combined sewer is 
shown on Drawing No.5823/101 in Appendix 4. 
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6.0 Foul Drainage 

The nearest available drainage network was identified as a 225mm diameter combined sewer in 
Sycamore Drive to the west of the site. This combined sewer has an existing manhole 
(SJ29394101) at the entrance of the proposed development. 
 
Subject to consultation with Welsh Water and an inspection of manhole SJ29394101, foul 
sewage from the proposed site could be discharged into the existing foul sewer on Sycamore 
Drive. 
 
The location of the combined sewer is shown on Drawing No.5823/101 in Appendix 4. 
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7.0 Summary and Further Considerations 

In summary, the proposed surface water drainage strategy will involve the use of the  
following: 
 

 Subject to further investigation and consultation with Welsh Water and Wrexham Council. 
The construction of a new public surface water sewer along Sycamore Drive, Crogen and 
Offa, connecting into the culvert (Ordinary Watercourse) on Offa opposite the playing field.  

 There appears to be possible errors in Welsh Waters records regarding the possible alignment 
of the culvert and that of what was labelled as a combined sewer, this would need to be fully 
investigated to ascertain the viability of the above new proposed surface water sewer. 

 Flows will be restricted to a Greenfieeld QBAR of 10.8l/s before leaving the site. 
 30year storm event attenuation provided within geocellular tank located under proposed green 

space. These will be offered to Welsh Water under a Section 104 Agreement. 
 To accommodate flows up to a 100year return period with an additional 30% allowance for 

climate change. This could be provided using an attenuation basin.  However, site gradients 
may cause issues for the construction an attenuation basin and may require retaining features 
or a buried tank. Permeable paving may be appropriate in some areas; this would require a 
tanked system with flow control.  Further consideration would be required during detailed 
deign. 

 Subject to consultation with Welsh Water and an inspection of manhole SJ29394101, 
foul sewage from the proposed site could be discharged into the existing foul sewer on 
Sycamore Drive. 
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Photographs 

 
 

 
 

 



 
Plate 1 – Looking west from site entrance on Sycamore Drive 

 

 
Plate 2 – Looking east towards site entrance on Sycamore Drive 

 
 
 
 



 
Plate 3 – Looking west on Sycamore Drive towards Crogen 

 

 
Plate 4 – Looking north on Crogen up gradient of Offa 

 
 
 
 
 
 



 
Plate 5 – Looking west on Crogen towards Offa and playing field on Offa in distance. 

 
 

 
Plate 6 – Looking north on Offa into playing field. 

 
 
 
 
 
 



 
Plate 7 – Looking north on playing field towards culvert outfall in distance. 

 
 

 
Plate 8 – Culvert outfall. 

 
 
 
 
 



 
Plate 9 – Close up of culvert outfall 

 
 

 
Plate 10 – Looking south down the culvert 
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1.0 Introduction 

 

1.1 This report is a desk top study appraisal of the anticipated ground conditions and 
contamination regime for a proposed residential development on land adjacent Ley Farm, 
Sycamore Drive, Chirk. The report was prepared on instructions received from our client, 
Greenspace Architects Ltd, 3 Wharf Road, Ellesmere, SY12 0EJ, to assist in their viability 
appraisal. 

 
1.2 The copyright of this report and the associated plans/documents prepared by Coopers is 

solely owned by Coopers. Consequently neither this report nor the associated 
plans/documents may be reproduced, published or adapted without the express written 
approval of Coopers. Complete copies of this report may, however, be made and distributed 
by our client as an expedient in dealing with matters directly related to its commission. 

 
1.3 The accuracy of map extracts cannot be guaranteed and it should be recognized that 

different conditions on site may have existed between and subsequent to the various map 
surveys. 

 
1.4 Where data supplied by others, including that from previous investigations, has been used it 

has been assumed that the information is correct.  No responsibility can be accepted by 
Cooper Associates for inaccuracies within the data supplied by others. We would advise that 
our client contacts the Local Authority Planning Department to determine any potential 
planning constraints which have not been identified within this report. 

 
1.5 The results of the trial pit and borehole explorations are based upon the facts established 

from observations and field tests. It should be recognized that strata may vary considerably 
from point to point and the groundwater regime may be influenced by seasonal or other 
factors. While every attempt is made to assess the likelihood and extent of such variations, 
conditions may nevertheless exist which are undisclosed by this investigation. 

 
1.6 This report has been prepared in accordance with the Building Regulations Part C (2004), 

and complies with the requirements associated with the planning guidance.  This report 
should address some of the conditions placed within the planning conditions regarding the 
ground conditions and contamination.  This report has been prepared in accordance with the 
requirements of the revised NHBC Standard Chapter 4.1 which was effective from July 
2003.  The scope of this report complies with the criteria for certification under the Initial 
Assessment including the Desk Study (D1) and the Walkover Survey (D2).  This report 
constitutes a Phase I report in accordance with CLR 11. The report is also prepared in 
accordance with BS10175: 2011, and complies with Phase 1 (Preliminary Investigation). 

 
1.7 The further actions deemed necessary to be completed prior to development of the proposed 

site for residential development have been listed in Section 20.0 of this report. The full 
extent of further actions may not be limited to those issues stated and, during the course of 
the development; additional further actions may be required. 

 
1.8 The report should be read in its entirety, including all associated drawings and 

appendices. Coopers cannot be held responsible for any misinterpretations arising 
from the use of extracts that are taken out of context. 
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1.9 Arboricultural Surveys and advice on arboricultural issues are considered to be outside the 

scope of this report except for their effect on the foundations to the proposed buildings.  
Where trees and shrubs are present on site, it is the responsibility of the developer to 
commission a professional Arboricultural Consultant to undertake the relevant survey for 
amenity and / or foundation design.  This report will not generally attempt to identify trees 
on site.  However, where identification of any species is made, especially invasive plants 
such as Japanese Knotweed, Himalayan Balsam or Giant Hogweed, this should only be 
considered as a preliminary assessment and subject to confirmation by a professional 
Arboriculturist.  Cooper Associates takes no responsibility for failing to identify or for the 
incorrect identification of any tree or plant species on site. 

 
1.10 This report is prepared and written in the context of the purposes stated above and should 

not be used in a different context. Furthermore, new information, improved practices and 
legislation may necessitate an alteration to this report in whole or in part after its submission. 
Therefore, with any change in circumstances or after the expiry of one year from the date of 
this report, the report should be referred to Cooper Associates for reappraisal. 
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Grid Reference SJ 295 391 
Approximate Site Area 3.88 hectares (9.59 acres)  
Exploratory Holes 
undertaken within the site 
(Refer to Appendices 5 and 
6) 

36 No. trial pits by Ian Farmer Associates between 10 and 13 May 2004 (TP1 to TP36) 
11 No. cable percussive boreholes drilled by H B Boring Limited between 16 May and 4 June 
2004 (BH1 to BH10 and BH4A) (rotary open hole follow on in all boreholes bar BH4 and 
BH5) 

BGS Borehole Data in the 
vicinity of the site 

Black Park Colliery, Denbigh (BGS reference SJ 23 NE 9) drilled to 114m depth, located 
close to the northern boundary.  Recommend purchasing off the BGS. 

1. Site Location and  
Description 
(Refer to Site Description in 
Appendix 1, and Site Plan, 
Drawing No. 4441/01 in 
Appendix 8) 

The site location is shown on Drawing No. 4441/L1 in Appendix 8. 
Site comprises 1 No. irregular shaped parcel of steeply sloping agricultural farmland, 
approximately 3.88 hectares (9.59 acres) in area, located adjacent Chirk Green Wood and a 
post war housing estate. 
Suspected mine shaft(s) and mine adit on site.  Restored opencast pit in eastern half of the site. 
Access onto site via Sycamore Drive. 

2. Site History 
(Refer to Site Plan and 
historical Ordnance Survey 
maps in Appendix 8) 
 
 

The site is agricultural land with hedgerow boundaries.  Chirk Green Wood abuts south 
western boundary.  Surrounding area predominantly farmland.  
Post World War II housing estate west of the site.   
Coal mining activity in the vicinity of the site includes 2 No. mine shafts within Chirk Green 
Wood, a suspected mine adit in the western corner of the site, and a restored opencast coal pit 
in the eastern half of the site. 
Recommend obtaining Ordnance Survey maps and historical air photos. 

3. Hazardous   
Installations 

(Refer to Appendices 2 and 
3) 

 
 

According to the Envirocheck Report there are no COMAH sites, registered waste 
treatment/disposal sites, licensed waste management facilities or fuel stations within at least a 
500m radius of the site.   
There are no trade directory entries within a 500m radius of the site. 
Subject to the findings of a search enquiry to Wrexham County Borough Council it is not 
anticipated that the site will be affected by hazardous installations. 
However, we would recommend consultation with service providers to obtain service records 
for the site (i.e. electricity pole adjacent south western site boundary). 

4. Landfill Sites and    
    Ground Gases 

(Refer to Appendices 2 
and 3) 

 

There are no current or former landfill sites within a 250m radius of the site.  However, 
information from the British Geological Survey indicates the presence of 1 No. closed 
opencast coal pit within the site, and a further closed opencast coal pit within 150m north east. 
No information is available on the date or scope of operation for the on-site pit.  The other pit, 
named Ley Farm, reference 4741 was operated by Bayford Mining Limited.  No details on the 
date or scope of operations on this site. 
Intrusive investigation on the site undertaken in 2004 by others indicates that the opencast pit 
was backfilled with up to 9m of reworked clays with lesser amounts of sand, gravel and 
cobbles which are probably site won and derived from the site stripping operations undertaken 
prior to coal extraction.  Additionally the site is underlain by Productive Coal Measures of 
Carboniferous age beneath a thin cover of drift, which has been proven to contain workings 
within one or more shallow coal seams. 
Gas monitoring standpipes installed in 5 No. boreholes on site.  No gas readings have been 
supplied. 
Based on the above we would anticipate that Wrexham County Borough Council EHO would 
request that a ground gas investigation be undertaken before any planning condition relating 
to contamination and/or ground gas could be discharged. 
However, full Radon gas precaution measures are required for the development area (refer to 
Section 9.0).  It would be prudent to utilise a membrane in the gas detail that would afford 
protection against low concentrations of carbon dioxide and methane, which may be passively 
generated from the in situ fills in the backfilled former opencast pit, as well as the worked coal 
seams.  Adoption of the above may be sufficient to negate the need for a ground gas 
investigation. 
We would advise that discussions are held with Wrexham County Borough Council – 
Planning and Environmental Health Departments at the earliest opportunity to confirm that 
they concur with the above assessment. 
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5. Geology, Hydrology and   

Hydrogeology 
    (Refer to Appendices 2 

and 3, and Site Plan in 
Appendix 8) 
 

Drift 
The geological maps show that the western margin of the site is underlain by Glacial Till 
(recorded as “Boulder Clay”).  Drift is noted to be thin or absent over the remainder of the site. 
1 No. BGS sourced borehole adjacent the northern boundary.  (Log of borehole not provided 
– recommend obtaining from BGS). 
Bedrock 
The geological maps show that the site is underlain by Productive Coal Measures of 
Carboniferous age.  Strata are indicated to dip 10o east in the vicinity of the site.  The Main 
coal seam is noted to subcrop immediately west of the site.  A further unnamed seam of coal 
has been worked by opencast methods in the centre of the site.  The conjectured seam subcrop 
and extent of opencast works are presented on the Site Plan. 
Geological Faults 
Based on available geological maps, 1 No. geological fault trending north to south and 
downfaulted to the west is present within the central area of the site.  Due to the known 
presence of shallow coal workings and thin drift beneath the site, special precautions with 
regard to foundation design anticipated.  (Refer to Section 16.0 for further details). 
Groundwater Vulnerability 
The site is designated as a minor aquifer overlain by low leaching potential soils.  The site is 
not located within a Groundwater Source Protection Zone.  There are no discharge consents 
within a 200m radius of the site.  The nearest watercourse to the site is the Shropshire Union 
Canal, greater than 800m west of the site.  The water quality is recorded as Grade C (good) for 
the year 2000.  There are no pollution incidents to controlled water higher than Category 3 
(minor) within a 700m radius of the site.  There are no licensed abstractions within a 900m 
radius of the site. 
Flood Risk 
The Environment Agency (EA) website shows that the site is not within an area of potential 
flooding or flood warning. 
Compressible Ground or other Subsidence Hazards  
No to low hazard based on the Envirocheck Report. 

6. Animal Burial Sites  
    (Refer to Appendix 8) 
 

Based on a review of the available historical OS maps, the site is unlikely to be affected by 
animal burial sites.   
Recommend obtaining search from the State Veterinary Service to confirm. 

 

7. Environmental Issues 
    (Refer to Appendices 1 to 

3) 

There are no protected countryside areas or sensitive land uses within a 1km radius of the site.  
Japanese Knotweed or other invasive species not noted within or abutting the site.  Site 
unlikely to be affected by environmental issues.  No special precautions anticipated. 

8. Coal Mining  
    (Refer to Appendices 4, 6 

and 8) 

Findings 
According to the Coal Authority (CA), Coal Mining Report reference: 10319256-06, dated 8 
August 2006, the site is situated within the likely zone of influence on the surface from 
workings in 4 No. seams of coal at shallow to 130m depth.  The last date of working was 
1860.  The CA advises that the site is not affected by any present underground or currently 
planned future underground works, nor within 200m of any currently proposed opencast site.  
However, the site is located within the geological boundary an opencast site from which coal 
has been extracted by opencast methods (refer to Section 4.0 of the Report for further details).  
A review of the available geological maps for the area notes the presence of the Main coal 
seam outside the western site boundary, which dips east beneath the site at an angle of 
approximately 10 o.  No information is available as yet to the seam thickness although in 
Borehole BH1, drilled by H B Boring and Company Limited in 2004, the coal seam is 
recorded to be 1.90m thick, based on flush returns during rotary open hole drilling.  This seam 
is likely to have been worked, based on the findings of BH4/4A.  A further unnamed coal 
seam has been opencast worked back to a geological fault line in the eastern half of the site 
(possibly the Quaker or Crank). 
According to the CA Coal Mining Report there is 1 No. mine entry noted within the site, 
referenced 329339-056.  The stone lined shaft was infilled to an unknown specification at an 
unknown date.   
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8. Coal Mining (Cont’d) Coal mine entry 329339-023, located close to the site boundary just inside Chirk Green Wood 

was filled to an unknown specification at an unknown date.  Between 1976 and 1984 several 
occurrences of settlement required the shaft to be topped up. The CA noted that additional 
mine entries may exist within the locality that they have no knowledge of.  Anecdotal 
information suggests that the mouth to a mine adit is present close to the head of Sycamore 
Drive in an area of recent earthworks and soil stripping.  The mine adit is reported to have 
suffered fire damage at some time in the past. 
The Site Plan, Drawing No. 4441/01 contains the conjectured subcrop of the coal seams, 
recorded mine entries and other geological features/data obtained from the Coal Mining 
Report, geological maps, anecdotally, and supplied by the client. 
Discussion 
A permit must be obtained from the Coal Authority to investigate and treat the workings and 
shafts ahead of undertaking any stabilisation works.  It may be prudent to review the 
abandoned mine plans held by the Coal Authority, although due to the likely date of workings 
(i.e. pre 1860), any records may be of limited use. 
A scheme for the stabilisation of the workings within the Main coal seam, based on treatment 
by the injection of a cement/pfa grout via boreholes drilled on a diamond grid pattern over the 
footprints of the proposed plots and possibly roadways should be prepared once the planning 
layout has been finalised. 
It is recommended that site work should be carried out to identify and locate the suspected 
mine entries.  The work should comprise a geophysical investigation supplemented by either 
rotary open boreholes and/or a series of slit trenches scraped to natural strata using a 360o 
tracked excavator across the conjectured mine entry or evidence of disturbed/reworked 
ground which may be indicative of a collapsed adit mouth. 
Once located, treatment will involve drilling the shaft to its base to confirm there are no major 
voids, stabilising the shaft infill by injection of a cement/pfa grout, and installation of a 
reinforced concrete cap which should be at least twice the internal diameter of the shaft.  The 
mode of adit treatment largely depends on the depth and dimensions of the mine mouth.  If 
shallow, treatment may comprise excavation and infilling with compacted backfill, or if 
deeper, plugged to avoid collapse or settlement of the overlying strata. 
In theory, once treatment has been undertaken, a shaft should no longer represent an instability 
risk. In practice additional precautions are normally taken to avoid construction in their 
immediate vicinity. A safe distance of build should consider the depth and dimensions of the 
feature, the nature of the near surface soils, and the sensitivity of the building and its 
foundations. Ideally no construction should take place at a distance from the edge of the shaft 
equal to the depth of the base of the cap below ground level. An additional distance (a 
“security zone”), typically 2m, is added as a factor of safety to take into consideration the type 
of foundations of the adjacent buildings and the shaft depth. If development adjacent the shaft 
is undertaken on strengthened (i.e. reinforced strip) or deepened foundations (i.e. pile or deep 
reinforced strip/trenchfill foundations), then this could be considered to represent an adequate 
additional factor of safety. However, if use is made of say traditional strip footings then this 
security zone would be required. 
On any site where mining has taken place at shallow depth, there is always a risk of 
unrecorded features being present. These features could include unrecorded shafts, collapses 
that have migrated to the surface and subsidence sags that have been infilled with loose mine 
waste. An allowance for the implications of these conditions should be made in assessing the 
development costs. 

9. Radon Potential 
    (Refer to Appendix 3) 

Site potentially affected by radon.  Full radon protective measures are required. 
Recommend obtaining Standard Radon Protective Measures Report off the BGS to clarify. 
 

10. Ground Conditions 
    (Refer to Appendices 5, 6 

and 12) 
 
 

Topsoil/Madeground (similar to topsoil) 
Natural topsoil or madeground (similar to topsoil) encountered in over 95% of the exploratory 
holes to depths of between 150mm and 500mm. 
Existing Structures 
No above ground structures on site.  Suspected mine entry and mine adit present within the 
site boundary. 
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10 Ground Conditions 
(Cont’d) 

Hardstanding 
None present. 
Madeground 
Encountered in approximately 60% of the exploratory holes to depths of between 800mm and 
9000mm, being deepest in the former backfilled open cast pit.  Madeground predominantly 
comprises clay containing variable amounts of coal fragments, gravel, cobbles and boulders, 
with subordinate layers of gravel or sand. 
The shear strength of the clay madeground is typically described as firm, although it has been 
recorded as varying between soft to stiff.  In situ testing of the clay madeground is restricted to 
Standard Penetration Testing at 1m intervals within the cable percussive boreholes which 
recorded a wide range of SPT’N’ blows from <4 (i.e. soft/very soft) to >50 (i.e. stiff to very 
stiff).  No laboratory testing or other in situ testing available to determine the susceptibility of 
the clay madeground to collapse compression on inundation, or long term settlement which 
non-engineered madeground is prone to.  For further details on problems associated with 
developing sites with deep fills refer to BRE Digest 427 Part 1 – Low Rise Building on Fill 
(December 1997) and BRE IP5/97 Building on Fill: Collapse Compression on Inundation 
(March 1997). 
Natural Strata 
Firm, firm to stiff and stiff, occasionally soft to firm, glacially derived clay or loose to 
medium, dense sand and/or gravel. 
Drift thin or absent in the area of the former opencast pit. 
Bedrock 
Productive Coal Measures strata encountered across the site at rockhead levels varying 
between 0.3m (TP32) and 19.0m (BH4A) deepening east to west (i.e. downslope). 
1.9m thick Main coal seam encountered in BH1, which is estimated as dipping at 1 in 3 
eastwards beneath the site. 
A further 0.5m thick coal seam was encountered in BH3, located in the north eastern corner of 
the site, east of the conjectured north-south trending fault. 
Zone of loose drilling noted in BH4A along the western margin of the site in an area 
anecdotally indicated as containing the mouth of an adit. 
Groundwater 
Seepages occasionally observed within fill strata at depths varying between 1.5m and 1.6m, or 
within bedrock at depths greater than 7.9m. 
Standing water observed at a depth of 2.1m within trial pit TP11, inside the western margin of 
the former backfilled opencast pit.  The adjacent exploratory holes were noted to be dry. 

11. Sub-Soil      
Classification 

  
 

 

Frost Susceptibility 
Clay madeground and Sand Strata – Assume frost susceptible  
Shrinkage Potential 
Clay Strata – Assume medium shrinkage potential. 
Concrete Classification 
Based upon BRE Special Digest 1 (2005), the Design Sulphate (DS) class, Aggressive 
Chemical Environment for Concrete (AC) class, and Design Concrete (DC) class assumed for 
each of the anticipated strata types is given below. 
Natural Clay and Cohesive Fill Strata – DS-1, AC-1s, DC-1  
Natural Sand and Granular Fill Strata – DS-1, AC-2z, DC-2z 
Combustibility 
Representative samples of fill and carbonaceous bedrock should be tested to determine their 
calorific value.  Materials with a calorific value of 10MJ/kg or greater would be considered a 
possible fire hazard, and hence could be potentially combustible. 

12. Contamination 
      (Refer to Site 

Description in Appendix 
1, and Site Plan in 
Appendix 8) 

A walkover of the site was undertaken by Cooper Associates on 3 August 2006. 
 
No geochemical testing is available for this site.  Based on the desk study there are a number 
of potential sources of contamination however which may exist at the site.  These include the 
madeground associated with the former opencast pit and its subsequent infilling, ground gases 
derived from the underground coal workings and shaft, radon gas from the underlying 
bedrock, and combustion by-products from the fire in the adit. 
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12. Contamination 

(Cont’d) 
The madeground was probably site won, reworked clays with lesser amounts of sand, gravel 
and cobbles derived from the site stripping operations undertaken prior to coal extraction.  The 
2004 intrusive investigation has not encountered any obviously visual contaminated material, 
although beyond this we are unable to offer any other opinion.   
The potential pollution linkages relating to ground gases are considered negligible provided 
mine entries/adits are filled, grouted and capped/plugged; mine workings drilled and grouted; 
and full radon gas precautions are adopted for all dwellings on the development. 
No information is available at present regarding the anecdotally recorded mine adit. 

13. Trees 
      (Refer to Appendix 1) 

Due to the presence of natural clay strata at shallow depth beneath several areas of the site, it 
is anticipated that the sporadic trees within the site and the numerous trees along the majority 
of the site boundaries, may have an impact on the proposed slabs and foundations.  Tree 
survey recommended.  Search request recommended to the Local Authority to determine if 
the site is affected by Tree Preservation Orders (TPO’s). 

14. Basis of Assessment 
       

 

Our assessment assumes that the site will be redeveloped for traditionally constructed 
dwellings no greater than 2 storeys in height. 
Due to the topography of the site and after a review of the supplied layout, it is anticipated that 
large areas of the site will require regrading.  The extent of regrading and retaining structures 
will be affected by the finalised planning layout and finished floor levels, which are not 
currently available. 
Where private drainage is proposed to be laid between adjacent plots, careful consideration 
must be given to the relative levels of the foundations of the footings and drainage pipework.  
This information needs to be reviewed to ensure that no footings are being undermined by 
drainage pipework levels. 
Extensive areas of the site slope at gradients at or above 1 in 10 (approximately 5o).  At this 
gradient, retaining measures are envisaged between plots. 
Foundation recommendations are based on the assumption that the site is not affected by 
unrecorded shafts, adits or surface disturbance by bell pitting, and that recorded mine entries 
have been filled, grouted and capped/plugged, and shallow mineworkings drilled and pressure 
grouted. 

15. Ground Floor Slab 
Construction 

     (Refer to Appendix 5) 
 

Subject to site regrading, assume adoption of suspended ground floor slab construction across 
the entire site area, unless a raft foundation with an integral floor slab is adopted in areas 
within the conjectured geological fault zone or are affected by trees. 
Full radon gas precautions are required. 
If during excavations for foundations coal seams are encountered, the NHBC have previously 
indicated that the coal should be over excavated for a minimum of 1m from the outside of the 
foundations and replaced with blinding concrete.  Also, within the plot footprint coal should 
be removed where there is less than 1m cover beneath the underside of the floor slab.  These 
actions should be adequate to seal the coal from the atmosphere to prevent combustion 
occurring. 

16. Anticipated   
Foundations  

    (Refer to Appendices 5 
and 6) 

The foundations and floor slabs for the proposed plots should be specifically designed by a 
Structural Engineer following a structured and phased site investigation.  However, following 
completion of site clearance, regrade works and road/sewer construction, we would conjecture 
the following options could be adopted: - 
Nominally Reinforced Strip Foundation – Founded in competent Glacial clay with a 
variable sand content and containing sand and gravel layers, and Glacial Sand or Gravel with 
an assumed relative density of loose to medium dense.  In areas where the formation level 
<1250mm.  Maximum safe bearing pressure – assume 100kN/m2.  
Piled Foundations – In areas underlain by deep fill and poor bearing strata.  Piles could form 
preferential pathways for contamination migration. 
For viability purposes assume the areas requiring this foundation type are within and adjacent 
the former backfilled opencast pit in the eastern half of the site. 
Pile lengths to be determined by the findings of a cable percussion borehole investigation.  
However for budget purposes assume piles end bearing into Carboniferous bedrock with an 
anticipated rockhead less then 10m. 
Vibro Stone Columns are unlikely to be viable due to the presence of deep clay madeground 
within the opencast backfill, and the occasional occurrence of oversized material. 
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16.: Anticipated  

Foundations (Cont’d) 
Trenchfill/Deep Reinforced Strip Foundations – Founded in competent Glacial strata.  In 
areas of the site where formation level >1.25m depth.  Maximum safe bearing pressure – 
assume 100kN/m2 for budget purposes. 
Trenchfill/Semi Stiff Raft Foundation with Heave Precautions – In areas affected by trees 
and possibly requiring heave precautions. 
Semi-Stiff Raft Foundation – In areas within 10m of the conjectured geological fault.  
Maximum safe bearing pressure limited to 50kN/m2.  
Discussions should be held with the NHBC regarding the foundation options for dwellings 
which straddle the geological fault or are within 10m of the downthrown side of the fault (i.e. 
within the backfilled opencast pit). 
An assessment of the anticipated foundation requirements for each exploratory hole is given in 
the summary table in Appendix 5, for information purposes only.  For further details of the 
anticipated foundations for the development on an area-by-area basis, refer to our Preliminary 
Foundation Zone Plan, Drawing No. 4441/PFDZ in Appendix 8. 
All the above foundation options are subject to the detailed review of the findings of intrusive 
investigations and the final planning layout and slab/regrade level proposals. 

17. Dewatering 
       

We would anticipate that dewatering would not be required for drainage trenches and normal 
foundation excavations.  Dewatering anticipated for service/sewerage/foundation trenches, 
which intercept perched water within fill strata (i.e. TP11).  Dewatering operations need to 
ensure that the effects of infiltration of groundwater through the fills does not accelerate 
settlement rates of the fills or leads to localised instances of collapse compression on 
inundation. 

18. Trench Side Stability 
       

It is anticipated that any trenches excavated on site will be required to be fully supported or 
battered back to the safe angle of repose, especially for foundations and service/sewerage 
trenches. 

19. Road Sub-Grade 
 

Following site clearance, topsoil stripping, and regrade works, the anticipated estate 
road/parking area subgrade materials are likely to comprise a combination of in situ 
madeground, variable strength glacial clays, loose to medium dense sands or gravels, and 
Carboniferous bedrock.  Due to the likely variability of the sub-grade materials, no estimate 
can be made of the likely in-situ CBR values.  Due to the non-engineered nature of the 
opencast pit backfill the final design of the roads and sewers should take into account the 
possibility of excessive total and/or differential settlement occurring in the fills.  We would 
recommend in situ CBR testing be undertaken prior to pavement design at proposed formation 
levels. 

20. Further Action Assuming the site is to be redeveloped for residential usage, the further actions, which may be 
required to take the project up to Basic (D4) Site Investigation Report level, could include, but not 
necessarily be limited to: 
 

• Obtain service records. 
• Obtain searches from Local Authority, State Veterinary Service, etc. 
• Obtain BGS borehole record for Black Park Colliery. 
• Discussions with the Local Authority regarding ground gas precautions.  Subject to 

discussions undertake ground gas investigation utilising if possible existing gas 
monitoring standpipes. 

• Obtain Coal Authority forms for permission to investigate/treat mineworkings and 
shafts/adits. 

• Review Coal Authority Mine Abandonment Plans. 
• Purchase early OS maps. 
• Tree survey. 
• Trial pitting/slit trenching to delineate fault, and former backfilled opencast pit. 
• Review aerial photographs to determine date and extent of opencast workings. 
• Geophysical survey to locate suspected mine adit and mine shaft(s). 
• Subject to findings of a geophysical investigation, intrusive investigations to delineate 

mine adit and mine shaft(s). 
• Discussions with NHBC and Local Authority regarding settlement monitoring and in situ 

testing of madeground. 
• Prepare earthworks specification. 
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20. Further Action 
(Cont’d) 

• Cable percussive borehole/rotary open hole borehole and trial pit investigations.  
Specialist piling contractors asked to attend trial pitting. 

• Geochemical testing, including calorific value. 
• Geotechnical analysis including earthworks testing. 
• In situ CBR testing for proposed access roads and parking areas. 
• Prepare structural design drawings once layout, slab levels and regrade levels finalised. 
• Prepare updated Foundation Zone Plan or Foundation Plan. 
• Prepare Site Investigation Report. 
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REFERENCES 
 
A study of published geological maps, including 1:50,000 Sheet 121 (Wrexham) – solid and drift combined edition. 
 

Inspection of OS map obtained from an internet database. 
 

Enquiries to the British Geological Survey website. 
 

A review of data held in the Coopers archives. 
 

Enquiries to the Environment Agency website. 
 

DOE/ARUP Map of Mining Instability in the North West. 
 

The Law Society’s Guidance Notes and Directory for Coal Mining Searches. 
 

EA Groundwater Vulnerability Map – Sheet 16 (West Cheshire). 
 
Landmark Envirocheck Report dated August 2006 
 

Trial Pit No.’s TP1 to TP36 excavated by Ian Farmer in May 2004. 
 
Borehole No.’s BH1 to BH10 and BH4A drilled by HB Boring & Co. Ltd in May and June 2004. 
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Appendix 1 
 

Site Description 
 

Cooper Associates 
 

Date of Walkover: 3 August 2006 
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Appendix 2 
 

Documents regarding Hazardous Installations, Landfill Sites and Flooding 
 

Environment Agency (EA) 
 

What’s in your backyard-maps 
 

Searches on: Source Protection Zones, Landfill Sites and Flood Potential 
 

Search Date: 10 August 2006 
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Appendix 3 
 

Envirocheck Report 
 

Landmark 
 

Datasheet Report Reference: 20277783-1-1 
 

Dated: 10 August 2006 
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Appendix 4 
 

Coal Mining Report 
 

Coal Authority (CA) 
 

Reference: 10319256-06 
 

Dated: 8 August 2006 
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Appendix 5 

 
Summary of Exploratory Hole Findings and Anticipated Foundations 

 
Cooper Associates 

 
Table Reference: EHS4441 

 
Table Dated: 14 August 2006 

 
Trial Pit Logs 

 
Ian Farmer Associates 

 
Trial Pit No.’s: TP1 to TP36 

 
Excavated: 10 to 13 May 2004 
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Appendix 6 
 

Cable Percussive and Rotary Open Hole Borehole Logs 
 

H B Boring and Company Limited 
 

Borehole No.’s: BH1 to BH10 and BH4A 
 

Drilled: 16 May to 4 June 2004 
 

(Rotary open hole follow on in boreholes BH1 to BH3, BH4A and BH6 to BH10) 
 

(Gas standpipes installed in boreholes BH1, BH3, BH5, BH9 and BH10) 
 

(includes Standard Penetration Test Results) 
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 Appendix 7 
 

CDM Information 
 

Coopers 
 

Design Risk Assessment for Typical Foundation Options  
 

Reference: 4441Riskassessment 

 
Cooper Associates 

 
Method Statement for Installation of Claymaster/Polystyrene Sheets 

 
British Board of Agrément 

 
Clayboard Mark 2 KN30 void system 

 
Agrément Certificate No.: 98/3528 (Third issue) 

 
Dated: 30 January 2002 

 
 



Coopers
Client : Greenspace Architects Ltd Consulting Engineers
Project : Ley Farm, Sycamore Drive, Chirk
Project No : 4441   

Construction Phase Operational/Maintenance
Phase

High Med Low N/A High Med Low N/A

Foundations Falls/slips/trips
<1200mm deep and
House Drainage

Trench Collapse

Noise /vibration

Contamination

Musculo-Skeletal 
Injury

Concrete pouring/mortars Skin Irritation/Eczema

Existing services

Provide information and training on working in
excavations. Use daily inspections by competent
person prior to entry into trench and recording on
Excavation Register

GENERAL DESIGN RISK ASSESSMENTS FOR TYPICAL FOUNDATION OPTIONS

RISK ASSESSMENT HAZARD AVOIDANCE MEASURES  (specify 
measures required to avoid or minimize risk using hierarchy 

of controls)

(ie Traditional & Nominally 
Reinforced Strip Footings)

ACTIVITY/ELEMENT OF 
DESIGN

HAZARD           
( ie slips, trips, falls, 

manual handling, use of 
mobile plant, chemicals 

etc.)

Breaking out existing 
foundations

Identify existing foundations and dig out using
mechanical excavator. If not possible break out
using hand held breakers. Minimise vibration in
breakers by maintenance. Ensure use of thick
gloves/appropriate PPE

Removal of contaminated material to a licensed
landfill site or use of inert cover over contaminated
strata . Use of PPE by groundworkers.
Enforcement of good hygiene rules and provision
of welfare facilities.

Ensure excavation sides battered back to a safe
angle of repose. Provide information and training
on working in excavations.Use daily inspections by
competent person.

Use of mechanical handling plus manual handling
risk assessment. Certificate required for
mechanical handling. Designer to specify use of
blocks/bricks and mesh of suitable unit weight for
manual handling. Contractor to ensure mesh
lengths take into account manual handling.
Mechanical handling where possible.

Handling of blocks/bricks 
and steel mesh

Contact utilities management companies to confirm
existence or absence of live services. Provide
utilities plans to Contractor. Use of Cat and Genny
during excavation and proceed with care. Hand
dug excavations where necessary.

Contractor to ensure proper use of barrier
cream/PPE. Designer to ensure suitable mortar
additives. Contractor to carry out COSHH
assessments.
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Coopers
Client : Greenspace Architects Ltd Consulting Engineers
Project : Ley Farm, Sycamore Drive, Chirk
Project No : 4441   

Construction Phase Operational/Maintenance
Phase

High Med Low N/A High Med Low N/A

GENERAL DESIGN RISK ASSESSMENTS FOR TYPICAL FOUNDATION OPTIONS

RISK ASSESSMENT HAZARD AVOIDANCE MEASURES  (specify 
measures required to avoid or minimize risk using hierarchy 

of controls)

ACTIVITY/ELEMENT OF 
DESIGN

HAZARD           
( ie slips, trips, falls, 

manual handling, use of 
mobile plant, chemicals 

etc.)

Foundations Trench collapse
>1200mm deep and 
Drains/Services

Slips/trips/falls

Contamination

Existing Services

Trench collapse
Slips/trips/falls

Concrete pouring/mortars Skin Irritation/Eczema

Musculo-Skeletal
injury

Asphyxia and 
confirmed space
working

Confined space procedures for working in deep
excavations/manholes. Ensure fumes from
mechanical plant, such as pumps, are well
controlled.

Installation of polystyrene 
sheets for heave protection
requiring manned entry to 
unsupported excavations

Ensure excavation sides supported by
propping/trench sheeting, or battered back to a
safe angle of repose. Provide information and
training on working in excavations. Use daily
inspections by competent person. Added risk in
areas of groundwater. Ensure that excavation
pumped dry at all times.

(ie Deep Strip footings or 
Mass Concrete Trench Fill

Install inaccordance with approved method
statement and to include edge protection and
adequate cross over points. Alternativelyconsider
integral raft foundation with stone blanket.

Contact utilities management companies to confirm
existence or absence of live services. Provide
utilities plans to Contractor. Use of Cat and Genny
during excavation and proceed with care. Hand
dug excavations where necessary.

Provide information and training on working in
excavations. Use daily inspections by competent
person prior to entry into trench and recording on
Excavation Register

Removal of contaminated material to a licensed
landfill site or use of inert cover over contaminated
strata. Use of PPE by groundworkers.
Enforcement of good hygiene rules and provision
of welfare facilities.

Handling of blocks/bricks 
and steel mesh

Use of mechanical handling plus manual handling
risk assessment. Certificate required for
mechanical handling. Designer to specify use of
blocks/bricks and mesh of suitable unit weight for
manual handling. Contractor to ensure mesh
lengths take into account manual handling.
Mechanical handling where possible.

Contractor to ensure proper use of barrier
cream/PPE. Designer to ensure suitable mortar
additives. Contractor to carry out COSHH
assessments.
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Coopers
Client : Greenspace Architects Ltd Consulting Engineers
Project : Ley Farm, Sycamore Drive, Chirk
Project No : 4441   

Construction Phase Operational/Maintenance
Phase

High Med Low N/A High Med Low N/A

GENERAL DESIGN RISK ASSESSMENTS FOR TYPICAL FOUNDATION OPTIONS

RISK ASSESSMENT HAZARD AVOIDANCE MEASURES  (specify 
measures required to avoid or minimize risk using hierarchy 

of controls)

ACTIVITY/ELEMENT OF 
DESIGN

HAZARD           
( ie slips, trips, falls, 

manual handling, use of 
mobile plant, chemicals 

etc.)

Foundations Continued
>1200mm deep and 
Drains/Services

Noise/Vibration

Raft Foundations Slips/trips/falls
with Integral floor slab

Trench collapse

Contamination

Trench collapse
Slips/trips/falls

Noise/Vibration

Existing Services

Construction of granular
blanket beneath raft for
heave precautions, depth
<1200mm.

Ensure excavation sides battered back to a safe
angle of repose. Provide information and training
on working in excavations.Use daily inspections by
competent person. Use daily inspections by
competent person prior to entry into trench and
recording on Excavation Register.

Breaking out existing 
foundations

Identify existing foundations and dig out using
mechanical excavator. If not possible break out
using hand held breakers. Minimise vibration in
breakers by maintenance. Ensure use of thick
gloves/appropriate PPE
Provide information and training on working in
excavations. Use daily inspections by competent
person prior to entry into trench and recording on
Excavation Register
Ensure excavation sides supported by
propping/trench sheeting, or battered back to a
safe angle of repose. Provide information and
training on working in excavations. Use daily
inspections by competent person. Added risk in
areas of groundwater. Ensure that excavation
pumped dry at all times.

Breaking out existing 
foundations

Identify existing foundations and dig out using
mechanical excavator. If not possible break out
using hand held breakers. Minimise vibration in
breakers by maintenance. Ensure use of thick
gloves/appropriate PPE

Removal of contaminated material to a licensed
landfill site or use of inert cover over contaminated
strata. Use of PPE by groundworkers.
Enforcement of good hygiene rules and provision
of welfare facilities.

Strip existing fill material 
and remove to approved 
bearing strata. Backfill with
approved consolidated 
granular fill.

Contact utilities management companies to confirm
existence or absence of live services. Provide
utilities plans to Contractor. Use of Cat and Genny
during excavation and proceed with care. Hand
dug excavations where necessary.
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Coopers
Client : Greenspace Architects Ltd Consulting Engineers
Project : Ley Farm, Sycamore Drive, Chirk
Project No : 4441   

Construction Phase Operational/Maintenance
Phase

High Med Low N/A High Med Low N/A

GENERAL DESIGN RISK ASSESSMENTS FOR TYPICAL FOUNDATION OPTIONS

RISK ASSESSMENT HAZARD AVOIDANCE MEASURES  (specify 
measures required to avoid or minimize risk using hierarchy 

of controls)

ACTIVITY/ELEMENT OF 
DESIGN

HAZARD           
( ie slips, trips, falls, 

manual handling, use of 
mobile plant, chemicals 

etc.)

Raft Foundations Continued
with Integral floor slab

Backfilling

Steel Fixing Musculo-Skeletal
injury

Concrete pouring/mortars Skin Irritation/Eczema

Designer to schedule bars to take into account
manual handling. Avoid long large diameter bars.
Use of mechanical handling where possible plus
manual handling risk assessment. Certificate
required for machanical handling
Contractor to ensure proper use of barrier
cream/PPE. Designer to ensure suitable mortar
additives. Contractor to carry out COSHH
assessments.

Use mechanical excavators to place approved
granular fill in layers and lightly compact. Geotextile
wrap fills in 1m max. lift heights and use graded
granular material with good self compacting
properties. Compaction with plant only when
excavation depth <1200mm deep.
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For: Greenspace Architects Ltd Cooper Associates 
 Consulting Engineers 
  

Desk Top Study Report for land at  
Ley Farm, Sycamore Drive, Chirk. 

_______________________________________________________________________ 

___________________________________________________________________________ 
Ref: 4441dtr 24 June 2014 

 
 
 

Appendix 8 
 

Reference Drawings 
     

Drawing Rev Title 

4441/L1 - Site Location Plan 

4441/01 - Site Plan 

4441/02 - Extract from Early OS Map Circa 1879 

4441/03 - Extract from OS Map Circa 2006 

4441/04 - Geological Cross Section 1-1’ 

4441/05 - Geological Cross Section 2-2’ 

4441/Ts/01 - Traditional Strip Footing in Clay Bearing Strata with 
Ground Supported Slab 

 - Traditional Strip Footing in Clay Bearing Strata with 
Suspended Ground Floor Slab 

 4441/Rn/01 - Nominally Reinforced Footing with Ground Supported Slab 

 - Nominally Reinforced Footing with Suspended Ground 
Floor Slab 

 4441/Tf/01 - Trench Fill Foundation with Ground Supported Slab              
(No Heave Precautions) 

- Trench Fill Foundation with Suspended Ground Floor Slab 
(No Heave Precautions) 

4441/DpRs/01 - Deep Reinforced Strip Foundation up to 2.00 metres deep 
with Suspended Ground Floor Slab 

- Deep Reinforced Strip Foundation up to 3.00 metres deep 
with Suspended Ground Floor Slab 

 4441/TfH/01 - Trench Fill Foundation affected by Existing Trees requiring               
Heave Precautions 

 4441/RfH/01  -                  Typical Section/Detail through Raft Foundation for possible      
heave conditions 

4441/Rf/01 - Typical Section/Detail Thro’ Raft Foundation 

                             4441/PFDZ                    -   Preliminary Foundation Zone Plan  

 

  































For: Greenspace Architechs Coopers Consulting Engineers 
  

Drainage Assessment Report for Land at 
Ley Farm, Chirk 

_______________________________________________________________________ 

___________________________________________________________________________ 
Ref: 5823DA 16 March 2015 

 
 
 
 
 
 

Appendix 3 
 

Drainage Assessment 
 

Qbar greenfield run-off rate 
Calculations for the 30 year and 100 year plus climate change rainfall events 

 



 
 

 
 
 
 



 
 

 
 
 



 
 
 

 



For: Greenspace Architechs Coopers Consulting Engineers 
  

Drainage Assessment Report for Land at 
Ley Farm, Chirk 

_______________________________________________________________________ 

___________________________________________________________________________ 
Ref: 5823DA 16 March 2015 

 
 
 
 
 
 
 

Appendix 4 
 

Reference Drawings 
 
    

Drawing No. Rev Title 
 

5823/L1 - Site Location Plan 

5823/100 - Plan Showing Possible & Existing Culvert Route 

5823/101 - Existing Drainage Services around Culvery Area 

5823/102 - Proposed Route of Surface Water Drainage 

5823/103 - Propopsed Development Layout 

5823/SK02 - Proposed Levels 

5823/SK03 - Drainage Strategy 

 


















