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1.0 Introduction

Background

1.1 Dove Haigh Phillips have been instructed by Keyland Developments to prepare a Property 

Market Report in order to support an outline planning application in respect of the 

proposed development of land for a mix of employment and residential uses on a site 

known as North Bierley Former Waste Water Treatment works adjacent to the intersection 

of Junction 26 of the M62 Motorway with the M606 Motorway in Kirklees, West Yorkshire. 

1.2 The application site currently comprises a significant land holding in a highly sustainable 

location, and which is regarded as a natural opportunity for development.

1.3 The application site is brownfield and was previously established over many years as 

North Bierley Treatment Works.  Recent investment as part of a £300 million commitment 

to the Freshwater Fish Directive (FFD) has delivered a new waste transfer pipeline to

Mitchell Lathes Treatment Works at Dewsbury thereby releasing the site for 

redevelopment.

Purpose of the Report

1.4 This report has been prepared in order to provide data and commentary to support the 

planning application in respect of the type of development proposed, timing, and current 

property market conditions.

1.5 The Planning Application proposes approximately 410,000 sq ft (38,090 sq m) of B2/B8

use with ancillary office components plus 8 acres of residential development land. The 

precise number of units and specific sizes will be determined by occupier requirements 

and progressed through appropriate reserved matters applications. Given the profile of the 

site, together with its constraints and characteristics and current market conditions, we 

anticipate that B2 is likely to be the favoured use from potential occupiers. However, 

having a B8 element in the consent allows for flexibility in a wider range of suitable 

employment uses at the application site.
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1.6 The purpose of this report is therefore to consider the suitability of the site for the nature 

of the development which is proposed in the outline application against the background of

current industrial property market conditions.

Experience

1.7 This report has been prepared by Mike Dove, BSc, FRICS of Dove Haigh Phillips 

Chartered Surveyors.

1.8 Dove Haigh Phillips advise owner managed businesses, publicly quoted companies, 

public bodies, property companies, banks and other financial institutions on the viability, 

procurement and appraisal of commercial development land and property in the Yorkshire 

region.  

1.9 In particular, the key personnel at Dove Haigh Phillips have advised on the development, 

letting, sale and acquisition of a wide number of manufacturing and industrial buildings 

and industrial development land of varying size and purpose throughout the motorway 

corridors of the Yorkshire region over the past 30 years.  

1.10 Some of the key projects we have been involved with in the Yorkshire region include the 

following; 

 Advisor to AMEC Developments and others on the successful disposal of over 1.95 

million sq ft at Wakefield Europort.

 Advisor to Yorkshire Forward on the disposal of over 300 acres of development land 

at Centerport, Goole, 90 acres at Sherburn in Elmet and 70 acres at Europort 

Grimsby.

 Advisor to Royal Mail on the procurement of large sites at Stourton, Leeds and 

Tuscany Park, Wakefield Europort.

 Advisor to ProLogis Developments on the delivery of 1.7 million sq ft of transactions 

across Yorkshire including a 1.1 million sq ft  pre-let to Marks & Spencer at Bradford.

 Advisor to Brodsworth Estate on the sale of land at Redhouse Interchange.
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 Advisor to Prologis Developments on Prologis Bradford, a 90 acre 100 million 

industrial and logistics development providing units from 2,500 to 1 million sq ft.  This 

is located within 3 miles of the subject site.

 Advisors to Wilson Bowden Developments on the disposal of new factory and 

warehouse units at Access Park, Junction 26.  This is located within 2 miles of the 

subject site.

Keyland Developments

1.11 Keyland is the property development business of Kelda Group and sister company of 

Yorkshire Water. The Company’s primary aim is to regenerate properties that have 

become surplus to Yorkshire Water’s operational requirements for the benefit of local 

communities.

1.12 The Company adds value by:

 Working in partnership with other businesses and agencies 

 Identifying the development potential of sites 

 Undertaking investigations to identify development constraints and solutions 

 Promoting sites through local development frameworks 

 Obtaining necessary planning and environmental consents 

 Marketing and disposing of sites for development 

 Undertaking development of commercial and residential schemes with and 

without partners

1.13 Keyland has an excellent track record of delivering commercial developments across 

Yorkshire. A summary of recent high profile schemes are as follows:

 Foss Island Retail Park, York
Keyland developed the very successful Foss Island Retail Park which attracted a 

number of major retailers and is now a thriving location.  

 Centurion Park, York
Keyland developed a mix of office units and light industrial development in this 

attractive setting adjacent to green belt.

 Midpoint, Bradford 
Keyland developed a business park comprising a hotel, call centre, offices and 

restaurant.
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 Aire Valley, Leeds
Keyland was formerly a joint venture partner in Aire Valley Land LLP which

controls approximately 72 hectares of land strategically located within the 

Enterprise Zone at Aire Valley Leeds at J45 of the M1 Motorway.

 Wakefield 
Calder Vale – a strategic 55 acre development site adjacent to its operational 

sewage works.

1.14 In summary, Keyland has an excellent track record of delivering significant employment

and retail parks across Yorkshire in recent years and is continuing to progress very 

significant developments in the region.  The site represents an excellent opportunity to 

develop this land from a redundant Waste Water Treatment Works to a thriving 

commercial development which has excellent transport links and which is also close to an 

existing labour supply and commercial markets.
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2.0 The Site

Location

2.1 The application site is located adjacent in an important strategic location within the West

Yorkshire conurbation at a major intersection of the M62 transpennine route and the M606 

at “Chain Bar”.  It is highly visible from the M62 with frontage to the M606 and motorway 

junction.

2.2 Principal access is gained from the adopted highway, Cliff Hollins Lane, immediately to 

the north. This connects directly to Bradford Road and the M62 junction 26 / Chain Bar 

roundabout.

2.3 There are a number of employment land uses in close proximity to the application site, 

both to the south and the north of Chain Bar roundabout. These include the industrial 

estates adjacent to the M606 (north) and various employment parks including a 

combination of B1, B2 and B8 uses around Bradford Road and Whitehall Road West, to 

the south of the roundabout.

2.4 Due to the proximity to the motorway corridors, the site is therefore very well located not 

only for regional access but it also sits almost equidistant between the east coast ports

(including Goole, Immingham, Hull and Grimsby), and the north west conurbations of 

Greater Manchester and Liverpool. 

Site Influences

2.5 The gross application site area extends to 23 hectares (56.9 acres) although the net area 

will be significantly less (13.35 hectares / 33 acres) due to parts of the site which do not 

naturally form suitable development platforms for commercial development.

2.6 This means the most efficient use of the commercial part of the site will be the 

development of a number of small - medium scale buildings, with a total proposed

floorspace of  approximately 410,000 sq ft.

2.7 The central area of the site is remarkably level, but linear in nature and is affected by a 

number of constraints including drainage easements to the eastern boundary, overhead 

power lines and a high pressure gas main which crosses the site in the middle.
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2.8 The main body of the site is generally level reflecting its previous use whilst the eastern 

section of the site rises towards the M606 and Oakenshaw. With appropriate attention to 

landscaping and other natural buffer zones, the site is capable of delivering a high quality 

employment park to provide new accommodation suitable for current market requirements 

and which will complement existing employment uses in close proximity.

2.9 With the benefit of the existing infrastructure network, proximity to a mature high quality 

employment environment and an existing labour pool this is a very sustainable location for 

employment use. The established success of the adjacent employment land uses 

confirms this setting as an excellent location in respect of the proposals for the application 

site.
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3.0 Planning Policy Relevant to the Subject Site

3.1 This section of the report does not intend to replicate the Planning Supporting Statement 

prepared by Turley, although a brief resume of policy, where appropriate in respect of 

employment land is included within this section.

3.2 The subject site is currently governed by the Kirklees Unitary Development Plan (UDP) 

which was adopted in 1999 and provided land allocations for the period from 1st April 1993 

until 1st April 2006.  This plan has not been subject to a formal review as it was intended 

to be replaced by the Kirklees Local Development Framework (LDF).

3.3 Through the Kirklees Core Strategy which was the key document in the LDF, the site was 

proposed to be a strategic employment allocation, although this plan was withdrawn in 

2013.  At present, the Kirklees Draft Local Plan covers the period 2013 – 2031, although 

these policies and the document have not been adopted.

3.4 This means that at present, there has been no formal allocation of any employment land 

for 23 years (1993 – to date) in Kirklees, and the former land supply was identified to meet 

demand up until the period of 2006.  

3.5 It is therefore very apparent that the existing allocation of land within Kirklees is outdated 

and does not reflect the need or aspiration of changing market conditions, in line with the 

demand for the changing dynamics for employment business.

3.6 Historically, levels of take up and new commercial development have been relatively low 

in Kirklees.  This is due to a variety of different factors, not least the undulating 

topography which means that the cost of providing level development plateaus can be 

prohibitive, together with distance from motorway corridors/junctions and proximity to 

available workforce.

3.7 In respect of the Kirklees Employment Market Strength Assessment prepared by Bilfinger 

GVA in 2015, this report has identified inter-alia good levels of local and regionally led 

occupier demand for land and property in the region (although difficult to quantify due to 

the lack of available “oven ready” sites).  This is against the backdrop of the need for jobs 

in excess of 32,000 FTE which in turn will require a land supply of 265 hectares.
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3.8 Therefore, the potential for the application site to provide around 5% of this requirement 

directly adjacent to a motorway junction reflects the opportunity for a significant 

contribution to the total land required.  

3.9 It is also apparent that a number of Primary Employment Areas (PEA) are already 

established in the current market and do not present a new resource for occupiers 

seeking to either expand or relocate within Kirklees and therefore the PEA’s are not a 

reliable source of supply.

3.10 Although Kirklees does have an existing supply of employment land which, is in theory 

available to the market, a significant amount of this would be regarded as inadequate or 

unsuitable for modern requirements for a variety of reasons.

3.11 The natural constraints which exist within Kirklees already limit the potential for 

sustainable economic development due to either the existing topography and/or sufficient 

scale to attract larger occupiers and this is one of the primary reasons why business 

potential in Kirklees has been restricted.  

3.12 The application site has an excellent location adjacent to the motorway which is one of the 

primary factors occupiers consider when assessing new accommodation. Together with 

the other considerations set out in Section 8 of this report, we therefore consider it 

represents an obvious choice to be included within any employment land allocation going 

forward. 
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4.0 Market Conditions

4.1 There are three significant factors of market influence to consider in the development of 

B2/B8 Sector:-

i) The evolution of the market for industrial buildings since the late 1990s which is 

fundamental when considering the appropriate type, scale and quality of property 

suitable for the site.

ii) The largely negative effect of the economic climate from 2007 - 2014 relative to 

the pace of demand and occupier take up. 

iii) The upturn in demand following the recession with increased economic activity, 

changes in consumer spending and retail activity and confidence in industrial 

property as an asset class. 

Industrial Market Conditions

4.2 The commentary in this section of the report seeks to address the market for industrial 

buildings which constantly evolves and in particular provides an overview of current 

market conditions since 2007 onwards in the context of the changing dynamics of the 

market from recession through to recovery and current market influences. Many 

occupiers have restructured their strategy for premises and with emerging economies and 

a largely stagnant market in the period 2007 – 2014, now an opportunity to respond to 

meet current requirements and anticipated market demand since the recovery and return 

to sustainable market conditions.

4.3 The factors associated with consolidation, such as improved fluidity of logistics, savings of 

labour costs and general economies of scale have becoming increasingly important in a 

competitive market seeking to maximise efficiency of all resources.

4.4 Occupiers preferences are for well located accommodation adjacent to primary transport 

nodes in buildings which can provide modern and efficient accommodation flexible to their 

needs.

4.5 Motorway corridor locations have a natural ability to attract occupiers and the area around 

Junction 26 of the M62 is well regarded as an established location for employment uses 

for the reasons already set out in this report.
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4.6 Well located sites which are close to existing businesses, their workforce and their 

customers continue to succeed.  This is because expanding companies need to keep their 

loyal and skilled workforce in tact when they move to new premises.

4.7 As a result of the increase in demand for B2/B8 buildings from 2000 onwards, developers 

responded by a combination of build to suit and speculative development in order to 

capitalise on the opportunities in the market. The market was buoyed by a variety of 

participants including traditional logistics developers, institutions/funds speculative funding 

schemes and an emergence of new property company entrants into the market. The wide 

availability of cheap debt and good levels of occupier demand maintained the momentum 

for a number of years.

4.8 This led market activity to a strong period of growth in the sector, including a significant 

amount of speculative development. However, as the “boom” years retracted into 

recession, a number of locations were left with a significant amount of over supply of 

poorly specified employment units. This became most apparent towards the start of 2008 

and well into 2009 resulting in a static market for a number of years.  

4.9 At present, the market no longer suffers from an over-supply of buildings or serviced sites 

as the majority of units which were standing empty in 2008-2012 have now been 

absorbed by occupiers in the market. This does not mean that the market will return to an 

over supply of speculative development, but the procurement of new buildings will be 

through the more traditional route of “build to suit” or pre-let / pre-sale agreements. In 

order for the market to operate in this way, there will need to be a market supply of 

available sites on a sound economic footing which are suitable for strategic employment

units. However, only prime sites in strong locations will be considered by occupiers and 

developers alike.

4.10 North Bierley is well established to compete with other favourable locations due to its 

excellent transport links, availability of an economic labour pool and perception of good 

value for leasehold and freehold property terms.  Now that the market has returned to a 

more traditional method of operation, it is anticipated that this influence will continue in the 

foreseeable future.  
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Economic Conditions

4.11 As at Q1 2016, since emerging from recession, the UK economy as has started to show 

continual signs of improvement in respect of growth and economic output.  As a result, 

current property market sentiment from occupiers and developers is more optimistic 

compared to the past 8 years, although considerable care and due diligence will continue 

to be given to the process of site and building selection for future occupational 

requirements.  

4.12 Bank base rates remain at a historical low of 0.50%, although the availability of 

development funding remains scarce and where available, at healthy margins (to lenders 

benefit) above both base and LIBOR rates. The result is only good quality sites will attract 

funding for development in the short to medium term and the application site is ideal in 

this respect. 

4.13 Business failures which were particularly evident in the recession have generally

stabilised although there have been a number of new casualties in early 2016. Despite the 

downfall of a number of well known retailers, there are emerging sectors of demand.  

Increased demand for online retailing is driving many companies requirements for larger 

better quality space.  This increase is forecast to continue.  

4.14 The majority of commercial property occupiers and most investors (other than institutions) 

buy commercial property using a combination of debt and their own capital.  Alternatively 

occupiers will lease property at commercial rents, which can in the case of warehouse 

buildings be a significant cost of the operation.  The majority of lending is still provided by 

high street banks, although they have been reducing their exposure to commercial 

property by selling on existing commercial property loans to investors specialising in debt 

investment.

4.15 As stated above, under current market conditions, only good quality sites will attract 

funding for the development of buildings, and this will be through the build to suit route, as 

the speculative market is unlikely to return in the short to medium term. It is therefore 

imperative to have an adequate supply of suitable sites with the benefit of planning 

permission, which can be promoted to the market, and respond to potential occupiers 

requirements for employment space. Without a ready supply of sites, the region could 

miss out on location specific and footloose enquiries.
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4.16 Although there could be a number of sites which are identified as suitable for commercial 

development, the reality is that only occupiers will be attracted to sites which can deliver 

accommodation suitable for the needs within an appropriate timescale and in a number of

instances, the timescale for site assembly, planning and other associated works in the 

development cycle can be a lengthy and drawn out process.  It is therefore vital that prime 

sites are ready to be promoted as soon as possible.  

Summary

4.17 Since the start of the millennium there has been a changed pattern in the development of 

employment buildings. Building design has evolved to create efficient costs of occupation

other factors including proximity to labour are a key consideration for warehouse occupier 

requirements.  

4.18 The scale of development has become larger and the quality of buildings has improved 

significantly, including energy efficient buildings with a BREEAM excellent rating and a 

specification designed to improve economies of scale.

4.19 As a result of the “boom” years a significant amount of speculative development created 

an oversupply in the market although this has now been absorbed by a number of 

requirements over recent years.  This pattern had become evident in Yorkshire and 

although some buildings remain available to the market, there is no longer an over-supply 

of well specified buildings.

4.20 Economic conditions have started to improve.  In particular the nature of commercial 

property development has changed  due to a combination of problems in the global 

economy, a decline in occupier confidence, restrictions on debt and an oversupply of 

accommodation following the peak at the market. There is unlikely to be any significant 

scale of speculative development in the region in the short to medium term and market 

demand will be met by more traditional methods of development. 

4.21 Banks and other property lenders remain cautious about lending on property (whether 

already built or for development), and as such only prime sites will be able to attract 

funding for future development. It is too early to comment on the effects of the recent EU 

Referendum and its impact on the commercial property market.  However, we do 

anticipate some short term uncertainty.  This therefore is another factor why there will be 

gravitation towards prime well located sites by both prospective commercial property 

developers and occupiers alike.
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4.22 Despite difficult market conditions over recent years, Junction 26 of the M62 and the area 

around North Bierley has continued to attract a number of key occupiers to the region. In 

future, only sites with the key attributes which appeal to occupiers will continue to attract 

interest from end users and it is likely that a two tier market will emerge, with secondary 

sites being unable to deliver appropriate accommodation for new high quality enquiries. 

4.23 The North Bierley Former Waste Water Treatment Works is located adjacent to a number 

of other successful employment parks and assuming an appropriate planning consent

coupled with the combination of the strong location, physical site characteristics and 

proximity to existing infrastructure the application site will be able to respond to market 

requirements and deliver development in an efficient and phased manner. This certainty 

of delivery is vital to engaging with potential occupiers considering inward investment into 

the Kirklees district.  It also provides Kirklees with the opportunity to promote a new 

Strategic Employment Park and compete in the Leeds City Region and on a national 

scale.
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5.0 Occupier Requirements and Demand

5.1 As stated in the previous section of this report, the specification and design of industrial 

buildings has changed significantly over the past 20 years.  The design of buildings has 

evolved to provide accommodation which is efficient and suitable for modern day 

requirements. For a variety of reasons, and not only cost, proximity to motorway networks 

is of paramount importance to strategic warehouse occupiers in the current market.  In 

addition to design of accommodation and transport network communications, occupiers 

are also concerned with the availability of a suitable labour pool and thus proximity to the 

local population/workforce is an important factor and there is an important desire to satisfy 

both these criteria.

5.2 Occupiers will seek to achieve market terms for the occupancy cost of the property which 

reflect the size and specification of accommodation required with these six key criteria:-

i) Proximity to affordable labour pool and markets.

ii) Strong communication links for goods/HGVs and workforce, and access to 

motorway networks.

iii) A high profile environment including proximity to similar quality property and 

efficient infrastructure and naturally advantageous topography and security.  

iv) An efficiency of design to embrace new technologies with full consideration given 

to the cost of operation for more factors influencing occupation and function of the 

property.

v) The initial cost of the development and/or ongoing operational costs.

vi) Certainty of delivery (timing). 

5.3 The specification of property suitable for buildings has evolved in order to achieve 

maximum efficiency on any particular site and a minimum standard specification in the 

current market would be regarded as follows:-

i) Minimum eaves height of 9 metres.

ii) Dock loading doors commensurate with size of unit.

iii) A number of level access doors in addition to the above.

iv) 50 Kn per sq m floor loading.

v) High bay lighting, heating and sprinkler systems.

vi) Yard depth of 40 metres/50 metres.

vii) Site density layout of 40% footprint cover.  
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5.4 Sites must therefore have the ability to be developed to accommodate this type of 

specification and of critical importance is the design of the floor on suitable foundations on 

a level development plateau on a particular plot.  In order for development to succeed, 

any particular site must therefore have the ability to satisfy this criteria.

5.5 Demand for North Bierley as an employment location and in particular for B2/B8 use has 

been demonstrated by the calibre of occupiers which have committed to the location over 

the past 10 years.

5.6 In particular, against a backdrop of difficult market conditions and a general reduction in 

occupier’s requirements, the area has attracted a number of key new occupiers close by 

including; 

 M&S – 1,000,000 sq ft

 PB Foods – developed their own premises on a 10 acre site

 Various new occupiers in trade units to the southern side of Chain Bar

5.7 In order to deliver the scale and quality of buildings required for the market, there is a 

requirement for large scale sites. For economic reasons alone, this is necessary in order 

to generate sufficient surplus to pay for estate landscaping, infrastructure, environmental 

improvements and other costs which do not generate a receipt. This is in addition to the 

preference from occupiers to gravitate towards established locations when considering 

new accommodation.

5.8 In respect of current market demand, there was a continued recovery in occupier take up 

which commenced in 2013 in the majority of regions throughout England and has 

confirmed through 2014, 2015 and into 2016.  

5.9 For example, approximately 50% of take up in 2015 involved pre-let/pre-sale agreements 

with occupiers committing to lease warehouse buildings prior to development, with the 

remaining take up of existing buildings: either second hand or new buildings in other 

regions.  

5.10 The predominant source of strategic warehousing demand is from retailers, in particular 

those looking to enhance their multi-channel delivery of services.  In addition, there has 

been an increased level of interest from parcel carriers as they seek to adjust their 

networks in order to accommodate the rapid expansion of e-commerce sales.  
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5.12 It is now very much acknowledged in the market that the supply of available medium -

large scale buildings is diminishing and this is the sector for which North Bierley will be 

promoted.  

5.13 There are a number of current occupiers in the market with known requirements for this 

type of accommodation in the region.

5.14 We are also aware of potential demand from indigenous occupiers seeking 

accommodation suitable for expansion in Kirklees.  There are no buildings or sites which 

can accommodation these requirements, even with existing market churn as existing 

vacant buildings are not suitable. 

5.15 As the supply of buildings decreases, this will lead to a recovery in rental and capital 

values although this is still unlikely to stimulate speculative development in the short to 

medium term due to the lack of development funding.

5.16 Nevertheless, sites are continually required with the benefit of planning permission to 

enable developers to respond with certainty of delivery within suitable timescales to 

potential occupiers requirements. As planning consents are usually prescriptive when 

granted, it is important to have the availability of land with the ability to accommodate a 

range of buildings suitable for potential market demand.
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6.0 The West Yorkshire Commercial Property Market

6.1 The market for industrial and warehouse buildings in Yorkshire is driven by the proximity 

of locations to the motorway corridors access to labour and markets. The wider region has 

a long history associated with industrial activity, although it has in particular emerged as a 

strong location for large scale warehousing since the evolution of the market from the late 

1990s onwards.

6.2 The Yorkshire region is popular due to a combination of its communication links to the 

national motorway network, east coast sea ports, rail links and the availability of a suitable 

workforce.  It is also recognised by logistics operators that road and other communication 

networks are less congested than the south of England with lower labour and property 

costs. These factors represent strategic and economic advantages to occupiers and it is 

anticipated the region will continue to be popular for the industry for the foreseeable 

future.

6.3 Over recent years, with the evolution of the warehouse and logistics sector in West 

Yorkshire, there have been several high quality developments in particular along both 

sides of the M62 corridor around Junctions 31 and 32 at Normanton and Castleford.

There are also several long established industrial and warehouse locations around the top 

of the M1 where it intersects with the M621 motorway close to Leeds city centre and 

medium to long term proposals for major employment development along the M1 in the 

Aire Valley which is a major gateway into the city region to the east of Leeds city centre.  

6.4 In South Yorkshire, the corridor surrounding Junctions 34 – 35 of the M1 around Sheffield

is a major warehouse and industrial location and Junctions 4 and 6 of the M18 close to 

Doncaster have seen significant industrial development over the past 10-15 years. There 

are also significant proposals for i-port at junction 3 of the M18.  

6.5 At present, a number of occupiers are seeking to relocate or expand in the region 

although there is now a lack of available stock which is suitable for current tenant 

requirements.  As a result of this, occupiers are renewing their leases on a flexible basis 

in order to allow relocation in the next 3-5 years when economic conditions are expected 

to be more positive and there is an availability of suitable stock. Consequently, sites will 

need to be promoted to meet this anticipated demand.
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6.6 Availability of buildings in excess of 50,000 sq ft in the region is now acknowledged as 

being in short supply, and as such, rental values and capital values are returning to levels 

which will make development sustainable.  Although this is unlikely to lead to a wave of 

speculative development, developers will be able to offer market terms on a competitive 

basis in order to respond to occupier requirements. 

6.7 In order for the market to move forward, it is therefore very clear that there needs to be an 

adequate supply of development land suitable for this sector, the criteria for which is set 

out in Section 5 of this report. At present, there are only a limited number of options 

available in the West Yorkshire market.

6.8 In West Yorkshire, the Aire Valley has become one of the major new areas for 

employment as this is a significant tranche of land which will be able to capitalise on its 

motorway corridor and gateway location. During 2014/15 Wakefield has seen rapid take 

up of employment land with three very large transactions to Haribo, Poundland and TK 

Maxx between Junctions 31 and 33 of the M62.

6.9 In South Yorkshire, there are some significant sites along the M18 corridor, in particular 

the proposed southern extension to West Moor Park by Gazeley at Junction 4 and i-port 

at junction 3 of the M18.

6.10 Within Kirklees there are two sites currently being developed for employment purposes

with good access to the M62 motorway corridor.  At Junction 24; Summit Park is currently 

under construction and first occupiers are committed to build to suit packages.  At Moor 

Park/Leeds Road in Mirfield, developers have been selected and planning permission has 

been granted for 15 acres of industrial development.  A start on site is anticipated very 

soon.  Both Moor Park and Summit Park have the benefit of Enterprise Zone status 

recently granted. 

6.11 Due to the characteristics of the application site, there are no reasons why this could not 

offer competitive terms on a build to suit basis to occupiers seeking new industrial 

accommodation in the Yorkshire Region. Based on recent market activity and the current 

market supply we consider there will be activity in the sector in the short term, and 

occupiers will gravitate towards the sites which can deliver new buildings in a short 

timescale on market terms. There is currently a requirement for this type of development 

land in the Yorkshire market.
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6.12 From a market perspective, a choice of buildings and sites is required in order to provide 

a potential occupier choice and the opportunity to negotiate the best terms possible from 

alternative developers. This promotes a healthy interest in a region rather than a single 

site which could deter interest (if for example a developer seeks to hold out for premium 

terms from an occupier).  This is not to say an over supply of sites would be beneficial but 

given the pattern of requirements and the way occupiers seek to negotiate, a choice of 

deliverable sites is preferable compared to a monopolistic position. 
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7.0 The Site in the Market

7.1 In order to deliver built development “packages” for occupiers, significant initial investment 

will be required in terms of:-

i) Infrastructure – New on site roads, services, existing service diversions and off 

site improvements.

ii) Ground Works – Remediation of previously developed land, remodelling of ground 

levels to create optimum development platforms.

iii) Financial Commitment – The package of land purchase and enabling expenditure 

to deliver fast track solutions for occupiers with costs accordingly assessed and 

delivery programme guarantees.

7.2 We have presented our clients proposals, subject to planning approval to the development 

market.  We requested expression of interest from suitably experienced and qualified 

developers with the financial and managerial resources to fulfil this role at the application 

site.

7.3 To date, fifteen local, regional and national companies have made firm expressions of 

interest in the opportunity to invest in the site.  

7.4 Local occupiers have also requested that we keep them informed of opportunities to 

acquire new accommodation on site, subject to planning.

 Company A – A food manufacturer currently based within 5 miles of the site seeking a 

five acre site for new production facility.

 Company B – A floor covering distributer with two smaller facilities seeking to 

consolidate onto a single larger facility.

 Company C – An electronics distributor focussing on expansion into the online market 

with existing facilities in Kirklees and the Midlands. 
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8.0 Summary and Conclusions

8.1 In Section 5 of this report, the key criteria necessary for occupiers to make strategic 

decisions for their warehouse requirements were set out.  These are addressed directly in 

relation to the application site.

8.2 The six key criteria in relation to the site are as follows;

i) Proximity to affordable labour pool and markets.

The site has ready access to a suitable skilled labour pool and complementary 

markets. The proven success of the adjacent development both to the south of 

Chain Bar roundabout and along the M606 confirms occupier demand in this 

location.

ii) Strong communication links for goods / HGV’s and workforce and access to 
motorway networks.

The site has excellent access to the national motorway network being adjacent to 

the M606 which is not only the intersection of the M606 and M62 but also for key 

main road links in the region to Halifax, Bradford and the Kirklees region.

providing an uncontested route to Junction 26 of the M62.  The site also has the 

benefit of proximity to existing infrastructure and does not require the construction 

of a new road or rail link.

iii) A high profile environment including proximity to similar quality property 
and efficient infrastructure and naturally advantageous topography and 
security.

The site satisfies this criteria being close to a number of other successful 

schemes on the M606 and M62. The application proposes a high quality 

landscaped environment.
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iv) An efficiency of design to embrace new environmental technologies with 
full consideration given to the cost of operation from all factors influencing 
occupation and function of the property.

The outline application represents a new development which will incorporate 

modern occupiers requirements into the design.

v) The initial cost of the development and / or the ongoing operational cost.

As stated above, the site has ready access to existing infrastructure and subject 

to the inclusion of 8 acres of residential development regarded as an enabling 

land use, the scheme will be viable. 

vi) Certainty of delivery and timing

In order to promote growth and attract investment into a region, there is a 

requirement for a ready supply of land which can accommodate buildings suitable 

for modern occupiers requirements. Land which may be identified as ‘suitable for 

development’ or ‘potential for development’ can significantly lag behind alternative 

sites which already have the benefit of planning consent. In order to promote 

confidence to occupiers seeking a new building, it is important to deliver buildings 

with minimum delay. A suitable planning consent is an essential part of this 

process.

8.3 The application site occupies a strong location in an established high quality commercial 

environment with excellent communication access to the national motorway network and 

proximity to an available skilled workforce.

8.4 The site has the ability to deliver a quality design of building with regular plot sizes and 

layouts suitable for current market demand. The site also has adequate capacity to 

accommodate flexibility in design of buildings in order to accommodate potential occupiers 

requirements.

8.5 The pattern of development for commercial property has changed significantly over the 

past 7 years. Only good quality sites of sufficient scale will be able to secure funding and 

these should be promoted in order to ensure growth and inward investment into a region. 

The application site therefore satisfies this criteria.
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8.6 Following a period of over-supply of strategic warehouse buildings, largely as a result of 

too much speculative development in the boom property years, the surplus stock has now 

largely been absorbed. This is apparent across the UK regions generally and the 

Yorkshire Region has benefited from a good period of take up since 2012. Incentives are 

diminishing and rental values have stabilised.

8.7 There are a number of occupiers which have active requirements in the market and the 

existing supply of buildings to suit modern requirements is low. Some availability does 

remain although this is not due to over supply.  In certain instances the accommodation 

on offer is compromised and is difficult to let or sell unless at eventual discounted terms 

and there have been some buildings returned to the market due to business failure.

8.8 We have already established that market confidence exists from developers with the 

resources and experience to invest in up front enabling infrastructure services an site 

works to deliver occupier packages on a phased basis. We have also received a number 

of enquiries from occupiers interested in substantial sectors of the proposed development 

if planning approval is granted.

8.9 In summary, the site occupies a sustainable location with established infrastructure, and

has the ability to deliver buildings suitable for market requirements. There are no other 

sites within the Kirklees directly adjacent to a motorway junction which could provide this 

opportunity, and this is a logical extension of the employment sites both to the south and 

north of Chain Bar roundabout. 
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	6.2.10 The C4SLs have been derived in support of Defra’s revised Statutory Guidance for Part 2A of the Environmental Protection Act 1990 but it was anticipated that they could be used under the planning regime as generic screening criteria within a GQ...
	6.2.11 In the case of lead where the SGV was removed in 2008 and was not replaced, the C4SL for lead is considered a suitable generic screening value.
	6.3 Statistical analysis
	6.3.1 Statistical analysis has been completed to identify if the data set for each substance tested contains outliers, has as normal or non-normal distribution and if there is significant evidence that the mean concentration, as defined by the 95% upp...
	6.4 General Water Contamination Guidance
	6.4.1 Concentrations of contaminants detected in groundwater have been compared to the UK Drinking Water Standards (UKDWS) encompassing the Water Supply (Water Quality) Regulations 1989 and Water Supply (Water Quality) Regulations 2000 where drinking ...
	6.4.2 Where the UKDWS and EQS do not encompass contaminants of concern to human health, reference is made to other appropriate guidance.  This includes the European Union Council Directives 98/83/EC and 75/440/EEC on the quality of water intended for ...

	7  GENERIC QUANTITATIVE RISK ASSESSMENT
	7.1 Soil Results
	7.1.1 Soil samples taken from the site have been tested for potential chemicals of concern appropriate to the former land uses.  Results from the chemical testing have been evaluated with reference to each of the plausible receptors identified in the ...
	7.1.2 The majority of the proposed redevelopment is for commercial/industrial use with a small area for residential land use in the north west (drawing SH10534-008).  Hence, the results have been assessed for both residential and commercial assessment...
	7.2 Human Health - occupiers
	7.2.1 As the receptor is human health, the most relevant risk assessment model is the CLEA model.  The model estimates child and adult exposures to soil contaminants for those potentially living, working and/or playing on contaminated sites over long ...
	7.2.2 The principal pathways of concern for human health are dermal contact, ingestion, and inhalation.  Generally, in the assessment of risk to site users, only samples taken in the top 1m are considered as contact with deeper samples is unlikely.
	7.2.3 The geometric mean soil organic matter content at the site is 3.67%.  Therefore GAC values derived using 2.5% SOM have been selected in this assessment.  The pH of the soil ranged from 6.29 in TP111-0.7m to 8.67 in WS103-0.3m.
	7.3 Commercial Area
	Metals

	7.3.1 The mean concentration (95% UCL) for arsenic, boron, cadmium, chromium (III and VI), copper, lead, mercury, nickel, selenium and zinc were below their respective SGV or GAC.  Therefore, it may be considered that the concentrations of these subst...
	7.3.2 Statistical analysis of the laboratory results is attached at Appendix VII.
	Total Petroleum Hydrocarbons

	7.3.3 Most samples recorded low concentrations of all petroleum hydrocarbon fractions (TPH) and no visual or olfactory evidence of petroleum hydrocarbons was observed during the intrusive investigation.
	7.3.4 The maximum recorded concentrations for all of the TPH fractions are significantly less than the adopted GAC, as is shown in Table VI below.  Therefore, TPH contamination is considered unlikely to present a significant risk to long term human he...
	NB – calculation of GAC values assumes that no free phase product is present.
	Semi-Volatile Organic Compounds and Polycyclic Aromatic Hydrocarbons

	7.3.5 The majority of the samples tested contained concentrations of Semi-Volatile Organic Compounds (SVOC) below the Limit of Detection (LOD).  However, minor concentrations of dibenzofuran, carbazole and 2-methylnaphthalene were detected above the L...
	7.3.6 The mean concentrations (95% UCL) of all Polycyclic Aromatic Hydrocarbons (PAH) compounds analysed (naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benz(a)anthracene, chrysene, benzo(b)fluoran...
	7.3.7 Statistical analysis of the laboratory results is attached at Appendix VII.
	Volatile Organic Compounds

	7.3.8 The recorded concentrations of Volatile Organic Compounds (VOC) were all recorded at their respective limits of detection (LOD) or below their respective SGV or GAC.  Therefore, these compounds are unlikely to present a significant risk to long ...
	Polychlorinated Biphenyls

	7.3.9 Concentrations of Polychlorinated Biphenyls (PCB - ICES 7) have been compared to their respective screening values.  None of the samples tested contained concentrations of PCB above their limit of detection or screening value.  Therefore, these ...
	Other Substances

	7.3.10 Statistical analysis for monohydric phenol, total cyanide and sulphide was carried out to identify the 95% confidence limits of the measured mean and to compare the upper 95th percentile with the respective screening criteria.
	7.3.11 The upper bound values (US95) for phenol, cyanide and sulphide were below their respective screening values.  Therefore, it may be considered that the concentrations of these substances in soil on site do not present a significant risk to long-...
	7.3.12 Statistical analysis of the laboratory results is attached at Appendix VII.
	Asbestos

	7.3.13 Guidance on the need for asbestos surveys and the method of carrying them out are given in HSE Publication HSG264.
	7.3.14 Eleven samples were screened for asbestos and no fibres were detected.  In addition, no visual evidence of asbestos was recorded during site investigation works.  Therefore, asbestos contamination is unlikely to pose a risk to future site occup...
	7.4 Residential Area
	Metals

	7.4.1 The mean concentration (95% UCL) for boron, cadmium, chromium (III and VI), copper, lead, mercury, nickel, selenium and zinc were below their respective SGV or GAC.  Therefore, it may be considered that the concentrations of these substances in ...
	7.4.2 The mean concentration (95% UCL) for arsenic (61mg/kg) exceeded the relevant screening value of 37mg/kg and one outlier was identified in TP109-0.6m at 101mg/kg.  The mean concentration (95% UCL) for arsenic is then 45mg/kg with two elevated sam...
	7.4.3 Therefore arsenic contamination may present a significant risk to long term human health without some form of mitigation or further sampling and testing with removal of the samples with elevated arsenic concentrations.
	7.4.4 Statistical analysis of the laboratory results is attached at Appendix VII.
	Total Petroleum Hydrocarbons

	7.4.5 Most samples recorded low concentrations of all petroleum hydrocarbon fractions although no visual or olfactory evidence of petroleum hydrocarbons was observed during the intrusive investigation.
	7.4.6 The maximum recorded concentrations of all petroleum hydrocarbon fractions are significantly less than the adopted GAC, as is shown in Table VIII below.  Therefore, TPH contamination is considered unlikely to present a significant risk to long t...
	NB – calculation of GAC values assumes that no free phase product is present.
	Semi-Volatile Organic Compounds and Polycyclic Aromatic Hydrocarbons

	7.4.7 The majority of the samples tested contained concentrations of SVOC below the LOD.  However, minor concentrations of dibenzofuran, carbazole and 2-methylnaphthalene were detected above the LOD but below their respective screening criteria.  Ther...
	7.4.8 The mean concentrations (95% UCL) of all PAH compounds analysed (naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benz(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(a)pyrene, benzo(k)fluo...
	7.4.9 Statistical analysis of the laboratory results is attached at Appendix VII.
	Volatile Organic Compounds

	7.4.10 The recorded concentrations of VOC were all recorded at their respective LOD or below their respective SGV or GAC.  Therefore, these compounds are unlikely to present a significant risk to long term human health.
	Other Substances

	7.4.11 Statistical analysis for monohydric phenol, total cyanide and sulphide was carried out to identify the 95% confidence limits of the measured mean and to compare the upper 95th percentile with the respective screening criteria.
	7.4.12 The upper bound values (US95) for phenol, cyanide and sulphide were below their respective screening values.  Therefore, it may be considered that the concentrations of these substances in soil on site do not present a significant risk to long-...
	7.4.13 Statistical analysis of the laboratory results is attached at Appendix VII.
	Asbestos

	7.4.14 Two samples from the proposed residential area were screened for asbestos and no fibres were detected.  In addition, no visual or laboratory evidence of asbestos was recorded during the site wide investigation works.  Therefore, asbestos contam...
	7.5 Human Health – Construction Workers
	7.5.1 The CLEA Soil Guideline Values only apply to the protection of health for long term chronic exposure.  Construction workers are more likely to be at risk from a high single exposure, i.e. an acute dose, which can result in contaminant poisoning....
	7.5.2 None of the samples contained concentrations of cadmium, chromium, inorganic mercury, nickel or selenium that are elevated with respects to an acute lethal dose.  No acute lethal dose value is given for lead.
	7.6 Ecology – Future Landscaped Areas
	7.6.1 Ecological Soil Screening Levels (Eco-SSL) have been published by the USEPA for a range of metals.  The Eco-SSLs present indicative values for assessing potential risk to plants and other ecological receptors.  As no relevant UK guidance exists ...
	7.6.2 The mean concentrations (95% UCL) for cadmium and nickel were below the Eco-SSLs for plants.  Therefore, it may be considered that the concentrations of cadmium and nickel in soil on site do not present a risk to sensitive plants.
	7.6.3 The mean concentrations (95% UCL) for arsenic, copper, lead and zinc were above the Eco-SSLs for plants.  Therefore, it may be considered that the concentrations of these elements may pose a risk to sensitive plant growth in future garden or lan...
	7.7 Groundwater Results
	7.7.1 Groundwater samples taken from the site have been tested for potential chemicals of concern appropriate to the former land uses.  As a number of the installed wells were dry our assessment of the risk to controlled waters is guided by the analys...
	7.7.2 Due to the proximity of the Hunsworth Beck, concentrations of contaminants detected in groundwater have been compared to EQS as surface water is the most sensitive fate of the groundwater beneath the site.  The hardness of the water ranged from ...
	7.7.3 The main pathway by which contaminants are likely to reach the groundwater is through infiltration of rainwater causing vertical movement through the ground.  At present the majority of the site is covered by hardstanding in the form of tarmac a...
	Metals, Semi-metals and Non-metals

	7.7.4 The majority of metal concentrations were below their respective LOD or screening value and are considered unlikely to pose a significant risk to controlled waters.  However, elevated concentrations of several metals in some samples were recorde...
	7.7.5 The recorded concentration of total chromium ranged from 6.14µg/l to 29.1µg/l which are elevated with respect to the EQS of 4.7µg/l but are below the chromium UKDWS of 50µg/l.
	7.7.6 The concentration of chromium VI ranged from <LOD to 54µg/l which are elevated with respect to the EQS of 3.4µg/l.  The analytical method for total chromium is more sensitive with a lower limit of detection compared with the method for chromium ...
	7.7.7 The recorded concentration of cadmium ranged from <LOD to 0.346µg/l which are elevated with respect to the EQS of 0.08µg/l but below the UKDWS of 5µg/l.
	7.7.8 The recorded concentration of nickel in BH6, with a concentration of 50.2µg/l, was elevated with respect to the hardness dependent EQS of 20µg/l.  The recorded concentrations of nickel in boreholes downstream of BH6 were below the EQS.
	7.7.9 Therefore, these metals are not considered to represent a significant risk to controlled waters at the site based on the majority of groundwater samples recording very low to low concentrations with several samples with minor exceedences of EQS ...
	Total Petroleum Hydrocarbons

	7.7.10 There is no EQS value for TPH, so reference is made to the UK Drinking Water Standards (UKDWS) which provides a value for the maximum tolerable concentration of dissolved/emulsified hydrocarbons allowed in drinking water at the tap (0.01mg/l). ...
	7.7.11 A conservative approach of comparing each speciated TPHCWG fraction with the UKDWS of 0.01mg/l has been performed.  In the majority of the samples analysed, the concentration of aromatic and aliphatic petroleum hydrocarbon fractions between C6 ...
	7.7.12 Slightly elevated concentrations of long chain-length aliphatic hydrocarbons (C21-C35) from BH5 and WS110 were recorded at 0.216mg/l and 0.017mg/l respectively.  These concentrations exceed the UKDWS of 0.01mg/l but are below the DWS surface wa...
	7.7.13 Elevated concentrations of medium to long chain-length aliphatic and aromatic hydrocarbons (C16-C35) were detected in borehole BH6.  The maximum concentration was recorded in the aliphatic fraction C21-C35, 3.39mg/l, which exceeds the UKDWS of ...
	7.7.14 Although elevated TPH groundwater concentrations were identified in BH6, negligible or low levels of TPH were recorded up gradient of this area and it is considered to represent an isolated hotspot.  Given the localised occurrence and lack of o...
	Volatile Organic Compounds (VOC)

	7.7.15 The recorded concentrations of VOC were all recorded at or below the respective LOD, with the exception of toluene in sample WS110 which recorded a minor concentration of 1.44µg/l.  Therefore, these compounds are unlikely to present a significa...
	Semi-Volatile Organic Compounds and Polycyclic Aromatic Hydrocarbons

	7.7.16 The recorded concentrations of SVOC were all at or below the respective LOD, with the exception of bis(2-ethylhexyl)pthalate in samples BH5 and BH6 which recorded minor concentrations of 8.11µg/l and 3.92µg/l respectively.  Therefore, these com...
	7.7.17 For the purposes of this risk assessment, benzo(a)pyrene and dibenz(a,h)anthracene are considered to be the most carcinogenic PAH compound and naphthalene is considered to be the most mobile PAH.  These compounds have been used as surrogates to...
	7.7.18 The recorded concentrations of naphthalene ranged from <0.1µg/l to 1.22µg/l which are below the annual average EQS of 2.4µg/l.
	7.7.19 The recorded concentrations of benzo(a)pyrene ranged from <0.009µg/l to 2.55µg/l in BH5 which is above the maximum allowable EQS of 0.1µg/l.
	7.7.20 The recorded concentrations of dibenzo(a,h)anthracene ranged from <0.016µg/l to 0.369µg/l in BH5 which is above the maximum allowable EQS of 0.1µg/l for benzo(a)pyrene.
	7.7.21 Boreholes downstream of BH5 recorded concentrations of benzo(a)pyrene and dibenzo(a,h)anthracene below the maximum allowable EQS which may indicate an off-site source of benzo(a)pyrene and dibenzo(a,h)anthracene in groundwater around BH5.  As b...
	7.8 Leachate Results
	Metals, Semi-metals and Non-metals

	7.8.1 The majority of leachable metal concentrations were below their respective LOD or screening value and are considered unlikely to pose a significant risk to controlled waters.  In contrast to this, the recorded concentration of leachable copper r...
	Total Petroleum Hydrocarbons

	7.8.2 The concentration of leachable aromatic and aliphatic petroleum hydrocarbon fractions were below the LOD and are not considered to pose a significant risk to controlled waters.
	Polycyclic Aromatic Hydrocarbons

	7.8.3 The recorded concentrations of benzo(a)pyrene ranged from <0.009µg/l to 0.00926µg/l which is below the maximum allowable EQS of 0.1µg/l.
	7.8.4 The recorded concentrations of dibenzo(a,h)anthracene was less than the LOD of <0.016µg/l and the maximum allowable EQS of 0.1µg/l for benzo(a)pyrene.
	7.8.5 The recorded concentrations of naphthalene was less than the LOD of <0.1µg/l and below the annual average EQS of 2.4µg/l.
	7.8.6 Based on these results, the soils on site are not considered to pose a significant risk to controlled waters from PAH compounds.
	7.9 Ground Gas
	7.9.1 The potential for elevated ground gas concentrations at the site has been identified in the desk study report and subsequent research into the mining setting of the site.
	7.9.2 The majority of the site area is proposed for commercial land use with a small area in the north west proposed for residential land use.
	North West Residential Area

	7.9.3 Due to present uncertainty in the development layout, type of housing to be built and construction preferences, the ground gas assessment has been undertaken using both the NHBC Traffic light assessment for low rise housing constructed with a ve...
	7.9.4 Borehole 7 in this area is characterised by low concentrations of methane (max 1.6%) and low concentrations of carbon dioxide (max 1.4%) (Table X).  Flow rates for the borehole was typically 0.1l/hr with a peak reading of 0.3l/hr and barometric ...
	7.9.5 Using the Wilson and Card classification system (CIRIA 665 Situation A) and based on the monitoring results, a GSV of 0.0048l/hr has been calculated.  This corresponds to Characteristic Situation 1 (green or very low risk) classification.
	7.9.6 Using the NHBC Traffic Light System (CIRIA 665 Situation B) and based on the monitoring results, a methane GSV of 0.0048l/hr and carbon dioxide GSV of 0.0042l/hr are calculated.  This corresponds to Amber 1 in the Traffic Light System based on t...
	Commercial Area

	7.9.7 The majority of the boreholes and window sample holes on site are characterised by negligible concentrations of methane (max 0.0%) and moderate concentrations of carbon dioxide (max 3.7%) (Table X).  Flow rates for the boreholes were typically 0...
	7.9.8 Using the Wilson and Card classification system (CIRIA 665 Situation A) and based on the monitoring results, a GSV of 0.148l/hr has been calculated.  This corresponds to Characteristic Situation 1 (green or very low risk) classification for the ...
	BH5 – Outside Development Area

	7.9.9 An exception to the general site trend was borehole BH5 to the south of the site which recorded very high concentrations of methane (max 34.6%) and moderate concentrations of carbon dioxide (max 3.0%).  Flow rates for BH5 ranged from 0.0-0.2l/hr.
	7.9.10 Using the Wilson and Card classification system (CIRIA 665 Situation A) and based on the monitoring results for BH5, a GSV of 0.0692l/hr has been calculated.  This corresponds to Characteristic Situation 1 (green or very low risk) classificatio...
	Ground Gas Protection Measures - Residential

	7.9.11 For a low rise housing development type, the ground conditions are classified as Amber 1 which requires low-level gas protection measures, comprising a membrane and ventilated sub-floor void to create a permeability contrast to limit the ingres...
	Ground Gas Protection Measures - Commercial

	7.9.12 The conceptual site model and gas monitoring data indicates the ground conditions extending across the site for other development types are classified as Characteristic Situation 1 and no special gas protection measures are required.
	7.9.13 Full gas monitoring results are included at Appendix X and a summary of this data is included below in Table X.
	7.10 Radon Gas
	7.10.1 An initial assessment for radon gas has been carried out.  The determination follows the two-stage procedure outlined in BR211 Radon: Guidance on protective measures for new dwellings (2015).   The assessment confirms that no specific radon pro...
	7.11 Building Materials
	Concrete

	7.11.1 Concentrations of total sulphate were measured in order to indicate the potential for concrete attack.  Concentrations on site ranged between 0.005% and 0.456% indicating that there is potential for concrete attack on site.
	7.11.2 Results from sulphate (2:1 extract) for materials on site ranged between 0.008g/l and 0.204g/l.  These results indicate that a worst case design sulphate class of DS-2 and Aggressive Chemical for Concrete (ACEC) class of AC-2 may be appropriate...
	Water Supply Pipes

	7.11.3 Permeation and accelerated deterioration of pipe material can occur due to chemical reactions between the pipe and contaminants in the ground in which it is laid.  This can lead to premature failures resulting in leakage and loss of water quality.
	7.11.4 The Water Supply (Water Quality) Regulations in England and Wales, the Byelaws in Scotland and the Northern Ireland Water Regulations include a requirement to use only suitable materials when laying water pipes and the laying of unprotected wat...
	7.11.5 A table of threshold values for various contaminants has been produced by UKWIR in their report Guidance for the Selection of Water Supply Pipes to be used in Brownfield Sites (ref: 10/WM/03/21).  These threshold values allow an assessor to sel...
	7.11.6 The selection of an appropriate pipe material based on the worst case (maximum) contaminant concentrations at the site is presented below in Table XI.  Based on the available chemical test results, it is recommended that either wrapped ductile ...

	8  GEOTECHNICAL RESULTS
	8.1 Introduction
	8.1.1 Site investigation works have identified significant thicknesses of made ground across the majority of the site.  This is underlain by natural deposits of sandy, gravelly clay.
	8.1.2 In total fifty five samples of made ground and natural material were collected from various depths and tested for range of geotechnical parameters including:
	8.2 Made Ground
	8.2.1 Twenty five samples of made ground were sent to the laboratory for analysis.  The made ground was described as brown, locally silty to very silty, sandy to very sandy, gravelly to very gravelly clay.  The gravel fraction in this horizon consiste...
	Particle Size Distribution Test

	8.2.2 Particle Size Distribution tests were performed on six samples from the made ground.  The range in quantities of each soil fraction is shown in Table XII.
	Moisture Content

	8.2.3 Fourteen samples of made ground were tested for natural moisture content and the results varied between 11% and 36%.
	Atterberg Limits

	8.2.4 Eight samples from the made ground were tested for determination of Atterberg limits.  The majority of the results determined intermediate plasticity material with a plasticity index (PI) ranging between 14% (BH4-2.4m) and 24% (BH7-6.0m).  One s...
	2.5kg Rammer Compaction

	8.2.5 Four compaction tests were carried out on made ground samples taken at various depths from boreholes BH4, BH5 and BH6.  The results for maximum dry density ranged between 1.82Mg/m3 (BH4, 1.2-2.4mbgl) and 1.87Mg/m3 (BH5, 0.5-2.7mbgl) with optimum...
	One Dimensional Consolidation

	8.2.6 Two samples from the made ground were subjected to one dimensional consolidation testing.  The results are presented in Table XIII.
	Undrained Shear Strength in Triaxial Compression

	8.2.7 Three samples representing the made ground were subjected to undrained triaxial compression tests.  The results are presented in Table XIV.
	Hand Shear Vane Tests

	8.2.8 Hand Shear Vane tests were performed on two samples representing the made ground.  Shear Strength values ranged from 84kPa (BH4, 6.5-6.95m) to 92kPa (BH7, 2.2-2.65m).
	8.3 Natural Materials - Clay
	8.3.1 Twenty six samples representing the natural clay were sent to the geotechnical laboratory.  The natural clay was described as, predominantly firm to very stiff, brown, slightly gravelly to very gravelly, sandy to very sandy clay.
	Particle Size Distribution Test

	8.3.2 Particle Size Distribution tests were performed on five samples from the natural clay.  The range in quantities of each soil fraction is shown in Table XV.
	Moisture content

	8.3.3 Thirteen samples of the natural clay were tested for natural moisture content and the results varied between 9.4% and 32%.
	Atterberg Limits

	8.3.4 Thirteen samples from the natural clay were tested for determination of Atterberg limits.  The majority of the results determined low to intermediate plasticity material with a plasticity index (PI) ranging between 9% (BH1-2.5m) and 25% (TP108-0...
	2.5kg Rammer Compaction

	8.3.5 Two compaction tests were carried out on natural clay samples taken at various depths from trial pits TP111 and TP118.  The results for maximum dry density ranged between 2.65Mg/m3 (TP111-2.2mbgl) and 2.68Mg/m3 (TP118-1.4mbgl) with optimum moist...
	One Dimensional Consolidation

	8.3.6 One sample from the natural clay was subjected to one dimensional consolidation testing.  The results are presented in Table XVI.
	Undrained Shear Strength in Triaxial Compression

	8.3.7 Seven samples representing the natural clay were subjected to undrained triaxial compression tests.  The results are presented in Table XVII.
	Hand Shear Vane Tests

	8.3.8 A Hand Shear Vane test was performed on one sample representing the natural materials.  A Shear Strength value of 57kPa was recorded for the sample from BH6, 9.5-9.85mbgl.
	8.4 Natural Materials - Gravel
	8.4.1 Four samples representing the natural gravel were sent to the geotechnical laboratory.  The natural gravel was described as, predominantly, brown, sandy to very sandy, slightly clayey to very clayey, gravel.
	Particle Size Distribution Test

	8.4.2 Particle Size Distribution tests were performed on two samples from the natural gravel.  The range in quantities of each soil fraction is shown in Table XVIII.
	Moisture content

	8.4.3 Two samples of the natural gravel were tested for natural moisture content and the results varied between 7.4% and 9.4%.
	Atterberg Limits

	8.4.4 One sample from the natural gravel was tested for determination of Atterberg limits.  The sample (BH1-6.1m) was described as non-plastic material.
	8.5 Standard/Cone Penetration Testing
	8.5.1 In addition to laboratory geotechnical testing, in situ standard/cone penetration tests were carried out during the site investigation and the results are summarised in Table XIX.
	8.5.2 The table shows that N-values within the made ground range between 8 and Refusal (>50).  The N-values in the made ground suggest that the material is highly variable between loose/soft and very dense/very stiff.
	8.5.3 N-values obtained within underlying natural materials are also highly variable, ranging between 20 and Refusal (>50).  There is typically an increase in N value with depth.
	8.5.4 N-values obtained within the coal measures all show Refusal (>50).

	9  REVISED CONCEPTUAL SITE MODEL
	9.1 Introduction
	9.1.1 In line with current Environment Agency guidance, plausible source, pathway and receptor linkages have been identified for the site.  The plausible linkages are indicated in the conceptual site model outlined and discussed below.  This conceptua...
	9.2 Contamination Sources
	9.2.1 There are potentially elevated concentrations of arsenic in soil in the north western part of the site in the residential area.
	9.2.2 No significant elevated contaminant concentrations in soil were identified outside of the residential area.
	9.2.3 There are minor elevated concentrations of petroleum hydrocarbons in groundwater at the site.
	9.3 Pathways
	Human Health

	9.3.1 In terms of human health the main pathways are considered to be dermal contact, ingestion and inhalation.  Future occupiers and construction workers are likely to be at risk from all three potential pathways whilst working on the site.
	Groundwater

	9.3.2 The main pathway by which contaminants are likely to reach the saturated zone beneath the site is through infiltration of rainwater causing vertical movement through the unsaturated zone.
	9.3.3 The site investigation has identified and sampled groundwater from the coal measures strata.
	9.4 Receptors
	9.4.1 A number of sensitive receptors have been identified in close proximity to the site.  These receptors are:
	9.5 Summary
	9.5.1 Based on the land use history and identified sources of contamination, a conceptual site model has been developed.  This is shown in Table XX and details the potential sources, pathways and receptors and the inter-relationship of these factors.
	9.5.2 It is considered that the risks to the proposed development for residential use without any mitigation are as follows.

	10  CONCLUSIONS
	10.1 General
	10.1.1 The site history indicates that a sewage works was present on part of the site in 1893.  The Valley Pit Coal and Ironstone workings were also present in the west of the site at this time along with an Old Coal pit in the south.  A tramway is re...
	10.1.2 A total of seven cable percussion boreholes (to a maximum depth of 10.7mbgl), three of which had rotary follow-on (to a maximum depth of 30mbgl), ten window sample boreholes (2.0m to 5.0mbgl) and nineteen trial pits (1.4m-3.6mbgl) were complete...
	10.1.3 Thirty soil and six groundwater samples from across the site were tested for a suite of potential chemicals of concern comprising: volatile and semi-volatile organic compounds; aliphatic, aromatic and polyaromatic hydrocarbons; metals and other...
	10.2 Human Health
	10.2.1 Analytical results were analysed using CLEA methodology to assess the risk to human health in both a residential and a commercial/industrial scenario.
	Residential Area

	10.2.2 The mean concentrations of the majority of the determinands across this area are below screening criteria and should not pose a risk to human health for a residential end use.  However, elevated concentrations of arsenic were recorded in severa...
	Commercial Area

	10.2.3 The mean concentrations of all determinands across this area are below screening criteria and should not pose a risk to human health for a commercial/ industrial end use.
	10.3 Surface Water and Groundwater
	10.3.1 The risk to surface water and groundwater is considered to be low to moderate. The recorded concentrations of medium to long chain petroleum hydrocarbons are elevated with respect to the UKDWS in the southern part of the site, particularly BH6....
	10.4 Preliminary Remediation Options
	10.4.1 Further site investigation and testing is required to constrain the slightly elevated concentrations of potential contaminants identified in the residential area of the site.  At this early stage it is considered that mitigation/remediation of ...
	 Further sampling and testing in the north western portion of the site with elevated arsenic concentrations;
	 removal of shallow soil from the residential development area with elevated arsenic concentrations; or
	 capping of the arsenic hotspot areas with a clean material which may be sourced from elsewhere on site;
	10.4.2 It is expected that this remediation will remove the potential risk to human health.  Furthermore, the proposed development will change the land use from agricultural to residential land use which would reduce the potential for nitrate or pesti...
	10.5 Buildings and Property
	10.5.1 Results from sulphate (2:1 extract) testing indicate that a worst case design sulphate class of DS-2 and Aggressive Chemical for Concrete (ACEC) class of AC-2 may be appropriate for the site.
	Ground Gas - Residential

	10.5.2 Low concentrations of methane, up to 1.6%, and low concentrations of carbon dioxide, up to 1.4% have been reported in one borehole in this area.
	10.5.3 For a CIRIA Situation A development type, a gassing regime of Characteristic Situation 1 (CS1) can be attributed to this area and no special ground gas protection measures are required.
	10.5.4 For a CIRIA Situation B development type, a gassing regime of Amber 1 can be attributed to this area which requires low-level gas protection measures, comprising a membrane and ventilated sub-floor void to create a permeability contrast to limi...
	Ground Gas - Commercial

	10.5.5 High concentrations of methane, up to 34.6%, have been reported in one borehole, BH5, and moderate concentrations of carbon dioxide, up to 3.7%, have been reported across the remainder of the site. Through reference to CIRIA C665 a gassing regi...
	10.5.6 The majority of the site can be considered as CS1 and no specific gas protection measures would be required.  The southern end of the site should be considered to be CS2 and the following protective measures will be required:
	10.5.7 An initial assessment for radon gas has been carried out. The determination follows the two-stage procedure outlined in BR211 Radon: Guidance on protective measures for new dwellings (2015).  The assessment indicates that no specific radon prot...
	10.6 Ecology
	10.6.1 The phytotoxic metals arsenic, copper, lead and zinc were analysed against the ECO-SSL threshold values for risk to plants. The results displayed numerous samples to have elevated metals considered likely to hinder plant growth in planned areas...
	10.7 Coal Mining
	10.7.1 A Coal Authority report for the site has been obtained, dated 23 November 2010 and is attached at Appendix II, a visit was also made to the Coal Authority abandoned mine records office at Mansfield on 25 November 2010.
	Shallow Underground Workings

	10.7.2 From the enquiries made, examination of the geological information and site investigation observations there is evidence of shallow underground mining activity beneath the south of the site.  Reference to the abandonment plans indicate that the...
	10.7.3 No intact coal seams were encountered during the investigation. However, there was evidence of broken/soft ground accompanied by loss of flush which may indicate the presence of workings. This broken/soft ground was observed at depths of betwee...
	Mine Entries

	10.7.4 The Coal Authority report has indicated that there are ten recorded mine entries on or within influencing distance of the site.  Only one of the mine entries is noted to have had any treatment; entry 417427-005 (to the north west of the site) w...
	10.7.5 Mining constraints on development are indicated on drawing SH10534-008.
	10.8 Geotechnical and foundation design
	10.8.1 The geology of the site is relatively homogenous and comprises made ground (up to 8.4m bgl to the south of the site) underlain by sandy, gravelly clay with occasional layers of very sandy, very clayey gravel of weathered Coal Measures which is ...
	Residential Area

	10.8.2 It is understood that an area to the north west of the site is proposed for residential redevelopment.  It is assumed that the residential units will be of standard construction on the site.  Provided that some degree of settlement can be accom...
	10.8.3 Standard Penetration Tests (SPTs) were carried out in all borehole locations at 1m centres.  The results obtained from the made ground are highly variable due to the impact that large particles can have on the test results.  The tests indicate ...
	10.8.4 The weathered Coal Measures are described as firm to very stiff with undrained shear strength values in the range 112kPa to 183kPa and SPT n-values ranging from 20 to Refusal (>50).  The tests indicate that the weathered Coal Measures across th...
	10.8.5 The shear strength of the weathered Coal Measures suggests Cu values for firm to very stiff clay which may be suitable for allowable bearing pressures up to 125kPa-250kPa.  The results of consolidation testing suggest that these materials demon...
	Commercial Area

	10.8.6 The majority of the site is proposed for commercial redevelopment.  It is assumed that the commercial units constructed on the site will be steel framed structures with clad walls.  These structures typically apply pressure to the ground at the...
	10.8.7 Standard Penetration Tests (SPTs) were carried out in all borehole locations at 1m centres.  The results obtained from the made ground are highly variable due to the impact that large particles can have on the test results.  The tests indicate ...
	10.8.8 The weathered Coal Measures are described as firm to very stiff with undrained shear strength values in the range 32kPa to 161kPa and SPT n-values ranging from 30 to Refusal (>50).  The tests indicate that the weathered Coal Measures across the...
	10.8.9 The shear strength of the weathered Coal Measures suggests Cu values for firm to very stiff clay which may be suitable for allowable bearing pressures up to 125kPa-250kPa.  The results of consolidation testing suggest that these materials demon...
	10.8.10 Monitoring of boreholes on site indicates that groundwater is approximately 2m to 9m below ground level.  Based on the site topography the groundwater level is fairly consistent across the site and is considered to be the natural groundwater l...
	10.8.11 As an alternative, piled foundations might be suitable to the south of the site where made ground thicknesses are up to 8.3m but consideration should be given to ground settlement around the structures if no other ground treatment was carried ...

	11  RECOMMENDATIONS
	11.1 Contamination
	11.1.1 Results from the investigation indicate isolated elevated arsenic concentrations in the residential area and may pose a risk to human health in a residential land use.  These concentrations may also pose a risk to construction workers and preca...
	11.1.2 No elevated concentrations were identified in the commercial area and are unlikely to pose a significant risk to long term human health given an ongoing commercial land use.
	11.1.3 Additional site sampling and testing for arsenic in the residential area of the site would provide more information regarding the risk to human health from arsenic in this area.
	11.2 Mining
	11.2.1 Further investigation of the mining setting of the site is recommended. This is likely to take the form of further rotary open-hole drilling to the south of the site and exploratory excavation of areas around potential mine shaft locations.  Dr...
	11.2.2 There are a number of constraints to development as shown on Drawing SH10534-008, of which the mining position and existing structures represent the most significant elements from a construction viewpoint.  Once broad architectural layouts are ...
	11.3 Ground Gas
	11.3.1 Gas protection measures are recommended as a precaution in the southern area of the site (CS2) to address high levels of methane recorded in this area.  No gas protection is required over the remainder of the commercial area.
	11.3.2 Depending on the development type in the residential area, ground gas protection measures area may be required in this area.
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	1 Introduction
	1.1 Background
	1.1.1 The purpose of this report is to use available published data sources and previous geotechnical survey data to assess the soil type and agricultural land quality of the site, and to comment on the potential impacts of the proposed redevelopment ...
	1.2 Site description
	1.2.1 The site is located approximately 6.0km south of Bradford city centre, adjacent to the junction of the M606 and M62 motorways (see Drawing No. SH10534-001 (1:50,000) and Drawing No. SH10534-002 (1:2,500)).  The total area of the proposed develop...
	1.3 Definitions
	Agricultural Land Classification

	1.3.1 The Agricultural Land Classification (ALC) is a standardised method for classifying agricultural land according to its versatility, productivity and workability, based upon inter-related parameters including climate, relief, soil characteristics...
	Best and most versatile (BMV) agricultural land

	1.3.2 The National Planning Policy Framework (Department for Communities and Local Government, 2012) defines best and most versatile (BMV) land as land of excellent (ALC Grade 1), very good (Grade 2) and good (Grade 3a) agricultural quality. BMV land ...
	Soil series

	1.3.3 Soil series is the lower categorical level of the soil classification used in England and Wales. “Soil series are defined using a combination of three main properties, the broad type of parent material present (substrate type), the texture of th...
	Soil association

	1.3.4 Soil associations is a geographic grouping of soils identified by the name of the most frequently occurring soil series and by the combination of ancillary soil series.
	Gleying

	1.3.5 Gleying is the process of iron reduction (opposite to oxidation) in soils from ferric (reddish in colour) to ferrous compounds (grey or colourless), by microorganisms or by-products of decomposing organic matter.  Gleying occurs in areas devoid ...

	2 Methodology
	2.1 Published data research
	2.1.1 A desk study was carried out using published data sources to determine the general soil characteristics of the site (Soil Survey of England & Wales, 1984) and identify the overall Agricultural Land Classification (ALC) in the region (MAFF, 1993).
	2.2 Data from Phase II Environmental Assessment
	2.2.1 Results of the geotechnical site investigation (as presented in Phase II Geo-Environmental Site Investigation report, RPT-001B) were used together with the published data to determine the likely characteristics of the soil on site and potential ...
	2.3 Agricultural Land Classification
	2.3.1 ALC grading is assigned by investigating the physical properties of the soil resources and interrelated factors such as topography and climate, and assessing how they limit a site’s suitability for agricultural use.  These factors are called lim...
	2.3.2 The overall climatic limitation is assessed using the average annual rainfall and accumulated temperature. It reflects the direct effects of water supply and the energy available for photosynthesis on plant growth.
	2.3.3 Gradient has a significant effect on mechanised farm operations since most conventional agricultural machinery performs best on level ground.  The safe and efficient use of machinery on sloping land depends very much on the type and design of th...
	2.3.4 Flooding can affect choice of crops to be grown, because it may have negative influence on the yield of some crops and restricts soil cultivation.  The main factor determining the risk of flooding is topography. Local conditions can be assessed ...
	2.3.5 Soil depth is important when determining available water capacity.  Shallowness can affect cropping in a number of ways, such as restricting the range of cultivation methods available, restricting nutrient uptake and root growth.
	2.3.6 Stones act as an impediment to cultivation, harvesting and crop growth.  A high stone content reduces the potential for certain agricultural crop management, can cause wear and tear to agricultural implements and tyres, and can reduce the qualit...
	2.3.7 The physical limitations resulting from the interactions between climate, site and soil characteristics are soil wetness and droughtiness.  Soil wetness limitations adversely affect plant growth or agricultural management (e.g. grazing, machine ...
	2.3.8 For ALC purposes the soil wetness assessment takes account of duration of the period of time when soil moisture is at field capacity, and soil susceptibility to waterlogging based on the following soil profile characteristics: depth to slowly pe...
	2.3.9 Droughtiness is assessed based on average drought risk of two reference crops, winter wheat and potatoes.  The method uses rooting depth and foliar characteristics of the reference crops to estimate soil moisture balance at a given location.
	2.3.10 A secondary factor, accompanying other more critical limitations such as slope or droughtiness, is erosion related to wind or water action.  Soils can be at risk of a loss of topsoil, seeds, seedlings and fertiliser, as well as damage from abra...

	3 Policy Framework
	3.1 National level
	National Planning Policy Framework (NPPF)

	3.1.1 Paragraphs 111 and 112 of The National Planning Policy Framework (Department for Communities and Local Government, 2012) promote the sustainable management and protection of soils and agricultural land consistent with the economic, social and en...
	3.1.2 “Planning policies and decisions should encourage the effective use of land by re-using land that has been previously developed (brownfield land), provided that it is not of high environmental value.  Local planning authorities may continue to c...
	3.1.3 Consequently, impacts to the soil resources and best and most versatile (BMV) agricultural land are to be considered and the resources protected against development, where their importance overrides the economic benefits of the development itself.
	Soil Strategy for England

	3.1.4 The National Strategy for England; Safeguarding our Soils (DEFRA, 2009a), provides a long-term guide to direct policy regarding the protection of soils in England.  The strategy highlights the importance of the protection of soils, especially in...
	3.1.5 In particular, Chapter 1 of this document ensures soils are sustainably managed and degradation threats are successfully dealt with, whilst Chapter 2 puts this into the context of agricultural landscapes.  Chapter 6 ensures effective soil protec...
	Desk study results

	3.2 Soils – published information
	3.2.1 Data from the Soil Survey of England and Wales, 1984, shows the soils on the site belong to the Dale (712a) association.  The underlying geology of this association comprises Carboniferous mudstones and shales.  The Dale association can be found...
	3.2.2 The Dale series are pelo-stagnogley soils, found where there is no Head, often on convex slopes.  This series is characterised by dark greyish brown, slightly mottled, stoneless clay or clay loam topsoil.  The upper subsoil (20 to 50cm) is stron...
	3.2.3 The cambic stagnogley soils of the Ticknall series occur where thin shale beds alternate with siltstones and sandstones.  The topsoil of this series is a very dark greyish brown, slightly stony silty clay loam.  The upper subsoil (20 to 50cm) is...
	3.2.4 The cambic stagnogley soils of the Bardsey series are found where Head is present below sandstone outcrops or on lower slopes.  The topsoil is very dark greyish brown in colour, stoneless or slightly stony clay loam or sandy clay loam.  The uppe...
	3.2.5 The main soils in the Dale association are all seasonally waterlogged (Wetness Class IV), if land conditions allow for drainage to be installed Wetness Class III can be achieved for Bardsey and Ticknall soils.
	3.2.6 Where the land is cropped to grass soils can be droughty in drier regions (such as South Yorkshire), but tend to be slightly less droughty in the Leeds district where the site is located. Where the land is cropped to cereals in an average year i...
	3.3 Soils – geotechnical investigation
	3.3.1 The geotechnical site investigation found that made ground (restored or disturbed soil) was found at the majority of borehole, window sample and trial pit locations within the site.  The exceptions were boreholes locations BH1 and BH3; window sa...
	3.3.2 However, topsoil textures were sandy in many places, which does not match any of the soil series descriptions for the Dale association.  This may be due to the importation of material to site, which is likely given the extent of disturbance whic...
	3.4 Drainage
	3.4.1 In general, the site slopes very gently to the east.  The elevation of the site ranges from approximately 110m AOD in the north to approximately 95m AOD in the south. The geotechnical site investigation did not report presence of underdrainage i...
	3.5 Agricultural Land Classification
	3.5.1 The provisional 1:250,000 ALC mapping (MAFF, 1993) indicates that the agricultural land within the site is classed as ALC Grade 3 (good and moderate quality agricultural land).  However, it does not provide distinction between Subgrades 3a and 3...
	3.5.2 This desk study is based on published data; and limited soil profile information from the geotechnical site investigation, which indicates that the soils at the site belong to the Dale series.  Therefore, it is assumed that soil at the entire si...
	Agroclimatic data

	3.5.3 The agroclimatic data of a site influences the ALC in terms of growing conditions, and the soil reaction in terms of wetness and droughtiness.  The Meteorological Office publishes agroclimatic data for England and Wales on a five kilometre grid ...
	3.5.4 Agroclimatic data for the site was taken from the nearest meteorological stations and interpolated between these stations to produce site specific values (Table 1).  This was then used to establish whether the agricultural land quality of the si...
	3.5.5 Table 1 highlights that the site has an average annual rainfall of 773 mm, with an accumulated temperature of 1310oC.  The climatic conditions result in 195 field capacity days per annum, defined as days when the soil is saturated with water and...
	Direct ALC limitations

	3.5.6 The combination of average annual rainfall and accumulated temperature (Table 1), indicates that climate limits the quality of agricultural land at the site to Grade 2 (very good quality).
	3.5.7 The gradient over the site does not exhibit slopes of greater than 7 , therefore does not pose a limitation to agriculture at the site.
	3.5.8 Soil depth is consistently deep across the site (more than 60 cm), and therefore does not pose a limitation to agriculture at the site.
	3.5.9 The topsoil is stoneless or slightly stony, therefore topsoil stoniness does not pose a limitation to agriculture at the site.
	3.5.10 Topsoil at the site has textures which do not limit the quality of the land.
	Interactive ALC limitations

	3.5.11 Due to high annual rainfall and deep soils, droughtiness does not limit the quality of agricultural land at the site.
	3.5.12 According to the Soil Survey of England and Wales (1984) the Dale series belong to Wetness Class IV. The combination of Wetness Class IV, the climatic conditions (195 field capacity days) and the topsoil texture, results in the agricultural qua...
	3.5.13 Overall, the desk study shows that wetness is the most limiting factor to the quality of agricultural land at the site, limiting the quality of the land to a maximum of Subgrade 3b (moderate quality agricultural land).

	4 Conclusions and recommendations
	4.1 Agricultural land
	4.1.1 The desk study indicates that the land at the site is unlikely to be of BMV quality due to wetness limitation.  Given the relatively small area of agricultural land within the site (approximately 12ha) such loss is considered to be insignificant...
	4.2 Soil resources
	4.2.1 The redevelopment of the site would result in disturbance to soil resources.  The activities undertaken during the construction phase which have an impact upon soil resources include earthworks, such as:
	4.2.2 The adverse effects of such operations on soil resources include:
	4.2.3 The soil resources present on the site are of moderate quality due to the nature of the original soils present and high levels of historic disturbance over the majority of the site, therefore it is considered that the development would not resul...
	4.2.4 The stripping, stockpiling, handling, transportation and reuse of soil resources has the potential to damage soil in terms of its structure, nutrient content, carbon content and soil organism activity, and lead to increased risk of soil erosion,...
	4.2.5 The majority of soil resources stripped to allow the permanent built development to take place would be retained on site for reuse upon to create areas such as public greenspaces and private gardens. Soil resources which cannot be reused on site...
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