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[bookmark: _Revisions_&_additional]Revisions & additional material

Please list all iterations here: 
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	Version
	Produced by

	1ST/03/2024
	1
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	2
	Neil Gallagher 
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	3
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	4/4/24
	4
	Neil Gallagher 

	8/4/24
	5
	Neil Gallagher

	9/04/2024
	6
	Neil Gallagher 

	
	
	

	
	
	

	
	
	



Additional sheets
Please note – the review process will be quicker if these are submitted as Word documents or searchable PDFs.
	Date
	Version
	Produced by

	23/02/2024
	1
	Glenman Corporation
Appendix A –  power point Look book 
Appendix B – hoarding line agreement 






[bookmark: _Introduction]Introduction

The purpose of the Construction Management Plan (CMP) is to help developers to minimise construction impacts, and relates to all construction activity both on and off site that impacts on the wider environment. 
It is intended to be a live document whereby different stages will be completed and submitted for application as the development progresses. 
The completed and signed CMP must address the way in which any impacts associated with the proposed works, and any cumulative impacts of other nearby construction sites, will be mitigated and managed. The level of detail required in a CMP will depend on the scale and nature of development.  Further policy guidance is set out in Camden Planning Guidance (CPG) 6: Amenity and (CPG) 8: Planning Obligations. 
This CMP follows the best practice guidelines as described in the Construction Logistics and Community Safety (CLOCS) Standard and the Guide for Contractors Working in Camden.
Camden charges a fee for the review and ongoing monitoring of CMPs. This is calculated on an individual basis according to the predicted officer time required to manage this process for a given site. 
CMP development sites will be inspected by Camden’s Site Planning Inspectors or nominated officers to assess compliance with the CMP. These inspections will be planned and unplanned site visits for the duration of the works. Developers/contractors are required to provide access to sites for inspection and cooperate fully throughout the inspection process ensuring compliance with the CMP. 

The approved contents of this CMP must be complied with unless otherwise agreed with the Council in writing.  The project manager shall work with the Council to review this CMP if problems arise during construction. Any future revised plan must also be approved by the Council and complied with thereafter.
It should be noted that any agreed CMP does not prejudice or override the need to obtain any separate consents or approvals such as road closures or hoarding licences.
If your scheme involves any demolition, you need to make an application to the Council’s Building Control Service. Please complete the “Demolition Notice.” 
Please complete the questions below with additional sheets, drawings and plans as required. The boxes will expand to accommodate the information provided, so please provide as much information as is necessary. It is preferable if this document, and all additional documents, are completed electronically and submitted as Word files to allow comments to be easily documented. These should be clearly referenced/linked to from the CMP. Please only provide the information requested that is relevant to a particular section.
(Note the term 'vehicles' used in this document refers to all vehicles associated with the implementation of the development, e.g. demolition, site clearance, delivery of plant & materials, construction etc.)
Revisions to this document may take place periodically. 
IMPORTANT NOTICE:  If your site falls within a Cumulative Impact Area (CIA) you are required to complete the CIA Checklist and circulate as an appendix to the CMP and included as part of any public consultation – a CMP submission will not be accepted until evidence of this has been supplied.
The CIA Checklist (editable pdf) can be found at https://www.camden.gov.uk/about-construction-management-plans
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Timeframe
DEVELOPER ACTIONS

COUNCIL ACTIONS


Planning Permission granted


0ommunity liaison


Appoint principal contractor


 
Begin community liaison



  
Work can commence if CMP is approved

Council response to second draft 

Submit draft CMP

Work can commence if draft CMP is approved


Resubmission of CMP if first draft required further development

2ommunity liaison

3ommunity liaison

1ommunity liaison

INDICATIVE TIMEFRAME (MONTHS) 
4ommunity liaison

Council response to draft 


[bookmark: _Contact]Contact
1. Please provide the full postal address of the site and the planning reference relating to the construction works.

Address: Godwin and Crowndale estate W11PA
Planning reference number to which the CMP applies: 2020/3801/P






2. Please provide contact details for the person responsible for submitting the CMP.

Name: Neil Gallagher Contracts Manager Glenman Corporation
Address: 8 Power Road, Chiswick, London, W4 5PY
[bookmark: _Hlk159586147]Email: ngallagher@frencon.co.uk 
Phone: 020 8996 8058 / 07586687891



3. Please provide full contact details of the site project manager responsible for day-to-day management of the works and dealing with any complaints from local residents and businesses.

Name: Neil Gallagher Contracts manager 
Address: Godwin and crown dale estate London NW11PA
Email: ngallagher@frencon.co.uk 
[bookmark: _Hlk159586316][bookmark: _Hlk159586317]Phone: 020 8996 8058 / 07586687891



4. Please provide full contact details of the person responsible for community liaison and dealing with any complaints from local residents and businesses if different from question 3. In the case of the Community Investment Programme (CIP), please provide the contact details of the Camden officer responsible.

Name: 	Jillian Lilico (Head of Bids and social Value) will coordinate Community Liaison with
Neil Gallagher  Contracts Manager
Address: Godwin and Crowndale estate NW11PA
Email: jlilico@glenman.co.uk
            ngallagher@frencon.co.uk 

Phone: 020 8996 8058



5. Please provide full contact details including the address where the main contractor accepts receipt of legal documents for the person responsible for the implementation of the CMP. 

Name: Neil Gallagher Contracts Manager Glenman Corporation
Address: 8 Power Road, Chiswick, London, W4 5PY
Email: ngallagher@frencon.co.uk 
Phone: 020 8996 8058 / 07586687891




[bookmark: _Site]Site
6. Please provide a site location plan and a brief description of the site, surrounding area and development proposals for which the CMP applies. Please fill up Cumulative Impact Area (CIA) checklist form if site fall within the CIA zone (Central London)

Refer to Appendix A for site location plan.



7. Please provide a very brief description of the construction works including the size and nature of the development and details of the main issues and challenges (e.g. narrow streets, close proximity to residential dwellings etc). 

Following on from Camden’s’ excellent traditional of delivering high
quality social housing, the London Borough of Camden (LBC or the
Council) is proposing a new innovative scheme of 3 storey, 10 No. 4
bed 6 person social houses.
The site is part of the Godwin & Crowndale Estate in north Somers
Town. Formerly a continuation of Chalton Street, it is currently
designated as a car park and ball court. The site was initially
identified through a wider assessment of the estate, which
commenced in 2011.
The key priorities in terms of the project are to deliver an
exceptional social housing scheme which delivers:
o High quality design
o Sustainable development
o Innovation in delivery of new housing
o Value for money
The design team has worked hard with the council to ensure
that the scheme delivers a state of the art 21st century high
quality living experience for all residents here. The flexible, and
interchangeable nature of the house types within the terrace,
allow for excellent multi-generational living. Residents will be able
to select from a variety of living arrangements: from the kitchen,
dining and living spaces being either located on the ground floor,
first floor or second floor. Each house type has been designed to
allow for a fluid relationships between the inside and outside space,
with generous external terraces on each house type . Bedrooms
and storage spaces have all been designed to national space
standards.
The 10 No. houses are dual aspect, with the entrance facing onto
Chalton Street. All homes have front and back garden spaces excellent provision for cycle storage and amenity space.



8. Please provide the proposed start and end dates for each phase of construction as well as an overall programme timescale.

Key programme dates:
Additional Archaeological surveys : 
Site Possession Hoarding works: March 2024
Top level Survey site scrape March
Planning Consent all pre – commencement conditions discharged and commence excavation works completed by 14/may/2024, Apart from the main services diversions that will take longer.
Refer to Draft Construction programme for CMP Submission. It should be noted that the programme will be subject to review with our specialist supply chain partners and dates will be subject to change







9. Please confirm the standard working hours for the site, noting that the standard working hours for construction sites in Camden are as follows:
· 8.00am to 6pm on Monday to Friday
· 9.00am to 1.00pm on Saturdays (in the event of Saturday working local residents will be advised via letter drop in line with the CIA document)
· No working on Sundays or Public Holidays

This is Camden’s standard times. However, the times operated should be specific to the site and related to the type of work being carried out, and the proposed working hours will be considered on a case-by-case basis. 

Glenman will work in accordance with Camden’s Standard working hours as set out above

If the site is within the Cumulative Impact Area (CIA), then Saturday working is not permitted, unless agreed with Camden. 

The site falls just inside the West Boundary of the Cumulative Impact Area. 
Refer to Appendix F – completed CIA checklist.
Where Saturday working is required to progress works during the initial Groundworks and superstructure phase, then Glenman will seek approval with Camden and communicate with local residents 14 days in advance of works in accordance with the CIA checklist.





[bookmark: _Community_Liaison]Community Liaison
A neighbourhood consultation process must have been undertaken prior to submission of the CMP first draft. 
This consultation must relate to construction impacts, and should take place following the granting of planning permission in the lead up to the submission of the CMP. A consultation process specifically relating to construction impacts must take place regardless of any prior consultations relating to planning matters. This consultation must include all of those individuals that stand to be affected by the proposed construction works. These individuals should be provided with a copy of the draft CMP, or a link to an online document. They should be given adequate time with which to respond to the draft CMP, and any subsequent amended drafts. Contact details which include a phone number and email address of the site manager should also be provided.  
Significant time savings can be made by running an effective neighbourhood consultation process. This must be undertaken in the spirit of cooperation rather than one that is dictatorial and unsympathetic to the wellbeing of local residents and businesses. 
These are most effective when initiated as early as possible and conducted in a manner that involves the local community. Involving locals in the discussion and decision making process helps with their understanding of what is being proposed in terms of the development process. The consultation and discussion process should have already started, with the results incorporated into the CMP first draft submitted to the Council for discussion and sign off. This communication should then be ongoing during the works, with neighbours and any community liaison groups being regularly updated with programmed works and any changes that may occur due to unforeseen circumstances through newsletters, emails and meetings.
Please note that for larger sites, details of a construction working group may be required as a separate S106 obligation. If this is necessary, it will be set out in the S106 Agreement as a separate requirement on the developer. 

Cumulative impact
Sites located within high concentrations of construction activity that will attract large numbers of vehicle movements and/or generate significant sustained noise levels should consider establishing contact with other sites in the vicinity in order to manage these impacts. 
The Council can advise on this if necessary.
10. Sensitive/affected receptors
Please identify the nearest potential receptors (dwellings, business, etc.) likely to be affected by the activities on site (i.e. noise, vibration, dust, fumes, lighting etc.).  
The Chalton Street site is located near Mornington
Crescent, adjacent to Goldington Crescent and Oakley Square
Gardens, areas of open ground. Two existing housing blocks,
Godwin Court, stand on the north of the site and a car park
and ball court to the south. The housing block ‘u-shape’ form
creates communal residential green space that has open access
from the south of the site. The car parking and ball court
run parallel to Charlton Street on the south edge of site. On
the opposite side of Chalton Street is Camden City Learning
Centre, a 3 storey education building. Surrounding the site the
predominant housing tenure appears to be 2-3 storey terraced
and low-rise apartment blocks.

11. Consultation
The Council expects meaningful consultation. For large sites, this may mean two or more meetings with local residents prior to submission of the first draft CMP. Please ensure that any changes to parking and loading on the public highway are reflected in the consultation. Please agree highways set up plans in advance with Camden if there is any uncertainty with this.
Evidence of who was consulted, how the consultation was conducted and a summary of the comments received in response to the consultation should be included. Details of meetings including minutes, lists of attendees etc. should be appended.  
In response to the comments received, the CMP should then be amended where appropriate and, where not appropriate, a reason given. The revised CMP should also include a list of all the comments received.  Developers are advised to check proposed approaches to consultation with the Council before carrying them out. If your site is on the boundary between boroughs then we would recommend contacting the relevant neighbouring planning authority.
Please provide details of consultation of the draft CMP with local residents, businesses, local groups (e.g. residents/tenants and business associations) and Ward Councillors.
The adjacent sites and neighbouring properties within Goodwin and Crowndale estate were all contacted prior to the demolition application for Godwin and Crowndale houses being submitted.
Follow up letters to affect ted properties were issues as part of the CMP development and as guided and Requested by Camden Planning dept.
Refer to Appendix G – Statement of community involvement
Prior to works commencing on site, all neighbouring occupiers, Ward Councillors  will be contacted by Glenman and the client team to explain the activities to be undertaken, the duration of the works and the working hours. Drop in sessions will also be held on site for the Principal Contractor to demonstrate their methodology for undertaking the works and discuss any concerns with local ward members, neighbours and community groups.
See Appendix L & M for letter and distribution area, and Appendix M1 for most recent letter to residents
Prior to the commencement of the works, a contact telephone number will be provided. The Principal Contractor will maintain a full-time site contact for the public for them to be able to obtain information, register a complaint or request action.
During the works, communication with neighbours and the community liaison groups will be maintained via a dedicated email for complaints, notice boards on hoardings (displaying contact details for key personnel), emails, meetings, and a regular newsletter with updates on the progress of the Proposed Development and details of key upcoming activities. Neighbours will also be specifically informed about any abnormal work or road closures proposed.


12. Construction Working Group 
For particularly sensitive/contentious sites, or sites located in areas where there are high levels of construction activity, it may be necessary to set up a construction working group.
If so, please provide details of the group that will be set up, the contact details of the person responsible for community liaison and how this will be advertised to the local community, and how the community will be updated on the upcoming works i.e. in the form of a newsletter/letter drop, or weekly drop in sessions for residents.
A construction working group will be established closer to the time works are due to commence on site. The first newsletter has been issued and distributed monthly to the local community.


13. Schemes
[bookmark: _Hlk118968559]Please provide details of your Considerate Constructors Scheme (CCS) registration. Please note that Camden requires CCS site registration for the full duration of your project including additional CLOCS visits for the full duration of your project. Please provide the CCS site ID number that is specific to the above site. A company registration will not be accepted, the site must be registered with CCS.
Be advised that Camden is a Client Partner with the Considerate Constructors Scheme and has access to all CCS inspection and CLOCS monitoring reports undertaken by CCS.
Contractors will also be required to follow the Guide for Contractors Working in Camden. Please confirm that you have read and understood this, and that you agree to abide by it. 
CLOCS and CCS  registration will be adhered to in line with Glenman policies and procedures. 
In addition works will follow the guidance as described in the “Guide for contractors working in Camden”

14. Neighbouring sites

Please provide a plan of existing or anticipated construction sites in the local area and please state how your CMP takes into consideration and mitigates the cumulative impacts of construction in the vicinity of the site. The council can advise on this if necessary.

There are no construction sites that affect the new works , but if this changes during the contract , Glenman will contact them.

[bookmark: _Transport]Transport
This section must be completed in conjunction with your principal contractor. If one is not yet assigned, please leave the relevant sections blank until such time when one has been appointed.
Camden is a CLOCS Champion, and is committed to maximising road safety for Vulnerable Road Users (VRUs) as well as minimising negative environmental impacts created by motorised road traffic. As such, all vehicles and their drivers servicing construction sites within the borough are bound by the conditions laid out in the CLOCS Standard.
This section requires details of the way in which you intend to manage traffic servicing your site, including your road safety obligations with regard to VRU safety. It is your responsibility to ensure that your principal contractor is fully compliant with the terms laid out in the CLOCS Standard. It is your principal contractor’s responsibility to ensure that all contractors and sub-contractors attending site are compliant with the terms laid out in the CLOCS Standard.
Checks of the proposed measures will be carried out by CCS monitors as part of your CLOCS monitoring visits through CCS and possibly council officers, to ensure compliance. Please refer to the CLOCS Standard when completing this section. 
Please contact CLOCS@camden.gov.uk for further advice or guidance on any aspect of this section. 
Please note that this section may also be referred to as a Construction Logistics Plan in the context of the CLOCS Standard.
CLOCS Contractual Considerations  
15. Name of Principal contractor: 
Glenman Corporation
8 Power Road
Chiswick
London
W4 5PY

16. Please submit the proposed method for checking operational, vehicle and driver compliance with the CLOCS Standard throughout the duration of the contract. 

The development works will be registered on the ‘Considerate Contractors Scheme’ in order obtain the ‘Exceptional’ score. While FORS and CLOCS standards will also be adhered to.
Contracts
CLOCS Compliance will be included as a contractual requirement. The FORS Bronze accreditation will be the minimum contractual requirement, FORS Silver or Gold operators will be appointed where possible.

Where FORS Bronze operators are appointed, written assurance will be sought from contractors that all vehicles over 3.5t are equipped with additional safety equipment (as per CLOCS Standard P13), and that all drivers servicing the site will have undertaken approved additional training (e.g. Safe Urban Driving + 1 x e-learning module OR Work Related Road Risk Vulnerable Road User training + on-cycle hazard awareness course + 1 x e-learning module etc.).
Desktop Checks
Desktop checks will be made against the FORS database of trained drivers and accredited companies as outlines in the CLOCS Standard Managing Supplier Compliance guide. These will be carried out as per a risk scale based on that outlined in the CLOCS Managing Supplier Compliance guide.

Site Checks
Checks of FORS ID numbers will form part of the periodic checks and will be carried out as per an appropriate risk scale.


17. Please confirm that you as the client/developer and your principal contractor have read and understood the CLOCS Standard and included it in your contracts. 
I confirm that I have included the requirement to abide by the CLOCS Standard in my contracts to my contractors and suppliers:

 Glenman confirm that all contract orders for this project will include that all sub-contractors and suppliers will abide by the CLOCS Standard. 

Please contact CLOCS@camden.gov.uk for further advice or guidance on any aspect of this section. 


Site Traffic  
Sections below shown in blue directly reference the CLOCS Standard requirements. The CLOCS Standard should be read in conjunction with this section. 

18. Traffic routing: “Clients shall ensure that a suitable, risk assessed vehicle route to the site is specified and that the route is communicated to all contractors and drivers. Clients shall make contractors and any other service suppliers aware that they are to use these routes at all times unless unavoidable diversions occur.” (P19, 3.4.5)

Routes should be carefully considered and risk assessed, taking into account the need to avoid where possible any major cycle routes and trip generators such as schools, offices, stations, public buildings, museums etc.  

Consideration should also be given to weight restrictions, low bridges and cumulative impacts of construction (including neighbouring construction sites) on the public highway network. The route(s) to and from the site should be suitable for the size of vehicles that are to be used.  

a. Please show vehicle approach and departure routes between the site and the Transport for London Road Network (TLRN). Please note that routes may differ for articulated and rigid HGVs.
Routes should be shown clearly on a map, with approach and departure routes clearly marked. If this is attached, use the following space to reference its location in the appendices.
Please refer to Appendix D – Travel plan and proposed TRRO as advised by planning.
[bookmark: _Hlk137647096]Vehicle approach route Crowndale street from the North


b. Please confirm how contractors and delivery companies will be made aware of the route (to and from the site) and of any on-site restrictions, prior to undertaking journeys. 
Details of the agreed travel plan will be communicated to all subcontractors prior to entering into contract, so that they can ensure that their suppliers are aware of agreed delivery routes.
All Glenman deliveries will be co-ordinated and again our own suppliers will be made aware of the agreed routes, to ensure compliance. Vehicle approach route via Crowndale street


19. Control of site traffic, particularly at peak hours: “Clients shall consider other options to plan and control vehicles and reduce peak hour deliveries” (P20, 3.4.6)
Construction vehicle delivery movements should be restricted to the hours of 8.00am to 4.30pm on weekdays. If there is a school in the vicinity of the site or on the proposed access and/or egress routes, then deliveries must be restricted to the hours of 9.30am and 3pm on weekdays during term time. 

Vehicles may be permitted to arrive at site at 8.00am if they can be accommodated on site. Where this is the case they must then wait with their engines switched off.

A delivery plan should ensure that deliveries arrive at the correct part of site at the correct time. Instructions explaining such a plan should be sent to all suppliers and contractors. 

a. Please provide details of the types of vehicles required to service the site and the approximate number of deliveries per day for each vehicle type during the various phases of the project. 
For Example:
32t Tipper: 10 deliveries/day during first 4 weeks
Skip loader: 2 deliveries/week during first 10 weeks
Artic: plant and tower crane delivery at start of project, 1 delivery/day during main construction phase project
18t flatbed: 2 deliveries/week for duration of project
3.5t van: 2 deliveries/day for duration of project
b. Please specify the permitted delivery times.
It is anticipated the Site will receive a maximum of 20 deliveries per day, Monday to Friday during the substructure and superstructure works, which will be above the average number of deliveries for the development. During other stages of the project, it is expected that approximately 5 deliveries will be made to the site per day on average.
The size of vehicles will be confirmed once a detailed Construction methodology has been with our supply chain partners, however are anticipated to include:
· 10m large tipper
· 10m rigid
· Concrete mixer
· 18T Flatbed
· 3.5T Panel Van.
Allocated time slots will be given 48 hours before planned delivery. All construction delivery movements will be controlled via a Logistics Framework / ‘Booking In’ system
The project will adhere to the permitted construction vehicle delivery hours of between 08:00 to 16:30 on weekdays. vehicles can arrive at 08.00 if they can be accommodated on site. They should then remain on site until 09.30 until commuter/school run traffic has cleared. There should be no further vehicle movements during the period of 08.00 – 09.30



c. Cumulative effects of construction traffic servicing multiple sites should be minimised where possible. Please provide details of other developments in the local area or on the route that might require deliveries coordination between two or more sites. This is particularly relevant for sites in very constrained locations.
As set out in Question 14, at present no known major works are known to be proposed nearby, which would require additional coordination. However, the planning portal will be regularly reviewed, prior to and throughout the program of works, in order for suitable mitigation measures to be implemented if / when necessary.


d. Please provide swept path analyses for constrained manoeuvres along the proposed route. 

Please refer to Appendix A – Analysis for vehicle movements into Godwin and Crowndale estate.


e. Consideration should be given to the location of any necessary holding areas/waiting points for sites that can only accommodate one vehicle at a time/sites that are expected to receive large numbers of deliveries. Vehicles must not queue or circulate on the public highway. Whilst deliveries should be given set times to arrive, dwell and depart, no undue time pressures should be placed upon the driver at any time. 

Please identify the locations of any off-site holding areas or waiting points. This can be a section of single yellow line that will allow the vehicle to wait to phone the site to check that the delivery can be accommodated. 

Please refer to question 24 if any parking bay suspensions will be required to provide a holding area.

Refer to Appendix B – Suggested Logistics Plan for the construction phase of the project. to allow access into Godwin and Crowndale estate for larger vehicles / plant for delivery of the tower crane – expected size of mobile crane to be circa 70 Tonne, this will need to be confirmed by our specialist supply chain partner. Any suspension to be agreed with Camden Highways and applications submitted as appropriate.
The possible use of off-site holding areas or waiting points will be reviewed prior to and during the programme of works with our specialist supply chain partners.


f. Delivery numbers should be minimised where possible. Please investigate the use of construction material consolidation centres, and/or delivery by water/rail if appropriate.

The possible use of consolidation centres will be reviewed prior to and during the programme of works in order to minimise deliveries where possible.
Due to the site constraint it would be generally considered that all materials would be delivered on a “just in time basis”


g. Emissions from engine idling should be minimised where possible. Please provide details of measures that will be taken to reduce delivery vehicle engine idling, both on and off site (this does not apply to concrete mixers).

Clear Instructions will be issued to all contractors and subcontractors setting out the requirements they must abide by throughout their contract. This will include instructions to ensure that vehicles are not idling for any material length of time i.e. engines must be switched off when vehicles are stationary.


20. Site entry/exit: “Clients shall ensure that access to and egress from the site is appropriately managed, clearly marked, understood and clear of obstacles.” (P18, 3.4.3)
This section is only relevant where vehicles will be entering the site. Where vehicles are to load from the highway, please leave this section blank and refer to Q21. Where loading is to take place from a dedicated pit lane located on the public highway, please use this section to describe how vehicle entry/departure will be managed.
Vehicles entering and leaving the site should be carefully managed, using gates that are clearly marked and free from obstacles. Traffic marshals must ensure the safe passage of all traffic on the public highway, in particular pedestrians and cyclists, when vehicles are entering and leaving site, particularly if reversing. 
Traffic marshals, or site staff acting as traffic marshals, should hold the relevant qualifications required for directing large vehicles when reversing. Marshals should be equipped with ‘STOP – WORKS’ signs (not STOP/GO signs) if control of traffic on the public highway is required. Marshals should have radio contact with one another where necessary. 

a. Please detail the proposed site entry and exit points on a map or diagram. If this is attached, use the following space to reference its location in the appendices.

vehicles will enter and exit the site load/unload on-site within Godwin and Crowndale estate within the confines of our proposed site hoarding layout as shown within Appendix A.




b. Please describe how the entry and exit arrangements for construction vehicles in and out of the site will be managed, including the number and location of traffic marshals where applicable.  If this is shown in an attached drawing, use the following space to reference its location in the appendices.

During vehicular movement, a banksman will be in attendance controlling pedestrians / vehicle movements. Within Godwin and Crowndale estate  and as they exit onto Crowndale street, A Marshal will either be stationed full time at the junction with Crowndale street, or a call up process established whereby marshals are made aware of approach of a vehicle.


c. Please provide tracking/swept path drawings for vehicles entering/exiting the site if necessary. If these are attached, use the following space to reference their location in the appendices.

Refer to Appendix  – Swept path Analysis


d. Provision of wheel washing facilities should be considered if necessary. If so, please provide details of how this will be managed and any run-off controlled. Please note that wheel washing should only be used where strictly necessary, and that a clean, stable surface for loading should be used where possible.
vehicles drive onto the construction site, within hoarding of Godwin and Crowndale estate , however wheel washing facilities will be provided in the unlikely event that vehicle wheel will be need cleaning to prevent the transfer of mud onto the adjacent highway



21. Vehicle loading and unloading: “Clients shall ensure that vehicles are loaded and unloaded on-site as far as is practicable.” (P19, 3.4.4)

This section is only relevant if loading/unloading is due to take on the public highway and it has been agreed with Camden that a dedicated pit lane is not viable/necessary. If loading is taking place on site, or in a dedicated pit lane, please skip this section.

a. Please provide the location where vehicles will stop to unload. If this is attached, use the following space to reference its location in the appendices. Please outline in question 24 if any parking bay suspensions will be required.
 Please refer to Appendix A – Logistics plan which shows our proposed unloading locations contained within the site hoarding.
The Majority of large plant deliveries will be required to unload and load on site where possible and if this is not possible it will be at the entrance of Crowndale street so as to minimise disruption to the community as far as is reasonably practicable and will be of short duration, and will be fully banked to our site enclosure.
Where larger vehicles for either mobile crane or small tower crane are required on site then these will be delivered using a 12m long vehicle – see Appendix C1 swept path analysis for 12m long vehicle
Hoarding location and licences will be agreed with Camden Highways prior to installation.
At later stages of the project it would be the intention to reduce the overall extent of the fixed hoarding and uses concertina fences during site operational hrs which would be pulled back in at the end of each day – actual date for amendments to be confirmed



b. Where necessary, Traffic Marshalls must ensure the safe passage of pedestrians, cyclists and motor traffic in the street when vehicles are being loaded or unloaded. Please provide detail of the way in which marshals will assist with this process. Please note that deliveries should pause where possible to allow passage to pedestrians. 
There will be banksmen / traffic marshals posted at street level to assist with deliveries and any other traffic / pedestrian management measures. Further details of specific locations for traffic marshals will be confirmed once the construction methodology has been finalised.

Site set up
Full justification must be provided for proposed use of the public highway to facilitate works. Camden expects all options to minimise the impact on the public highway to have been fully considered prior to the submission of any proposal to occupy the highway for vehicle pit lanes, materials unloading/crane pick points, site welfare etc.
Please note that Temporary Traffic Restrictions (TTRs) and hoarding/scaffolding licenses may be applied for prior to CMP submission but won’t be granted until the CMP is signed-off. 

Please note that there is a four week period required for the application processing and statutory consultation as part of the TTR process. This is in addition to the CMP review period. 

If the site is on or adjacent to the TLRN (red route), please provide details of preliminary discussions with Transport for London (TfL) in the relevant sections below. Please note that TfL are the highways authority for such routes and all permits will be issued by them.

Consultation with TfL will be necessary if the site requires the use of temporary signals on the Strategic Road Network (SRN), or impacts on bus movement, then TfL will need to be consulted. 

Consultation with TfL will be necessary if the site directly conflicts with a bus lane or bus stop.

22. Site set-up and occupation of the public highway
Please provide detail drawings of the site up on the public highway. This should be presented as a scaled plan detailing the local highway network layout in the vicinity of the site. This should include details of on-street parking bay locations, cycle lanes, footway extents, relevant street furniture, and all relevant key dimensions. Please note that lighting column removal/relocation may be subject to UKPN lead times and is outside of our control. Any gantries will require a structural assessment and separate agreement with the structures team.  

a. Please provide details of any measures and/or structures that need to be placed on the highway. This includes dedicated pit lanes, temporary vehicle access points/temporary enlargement of existing crossovers, occupied parking bays, hoarding lines, gantries, crane locations, crane over-sail, scaffolding, scaffolding over-sail, ramps, barriers etc. Please use this space to justify the use of the highway, and to state how the impacts have been minimised. Please provide drawings separately in the appendices and reference their location below. Please provide further details of any changes to parking and loading in section 23. 
b. Logistics plan which shows our proposed unloading locations contained within the site hoarding.
c. Temp site entrance temporary crossover required and lamp post removal 
d. We will not use articulated lorries for the building of this project due to the location of the site, the Majority of large plant deliveries will be required to unload and load on site where possible and if this is not possible it will be at the entrance of Charlton street so as to minimise disruption to the community as far as is reasonably practicable and will be of short duration, and will be fully banked to our site enclosure.
e. All deliveries will be scheduled, adherence to designated routes and avoid delivery during peak hours.
f.  To avoid more than one vehicle attending the site at any time, all construction vehicle drivers must confirm site arrival time at least 20 minutes prior to arrival with the site manager by phone and only approach the site once confirmation that site is clear is received. 
g. Preventing HGV movements during school drop-off and pick-up periods. 
h. Trained and qualified traffic marshal \ Banksmen will be appointed to carry out traffic management procedures during the works.
i.  Smart procurement procedures will be used to reduce on-site costs and minimise waste, while achieving a 'right first time' delivery. 





[bookmark: _Hlk163123997]
Please refer to Appendix A – power point look book  
It should be noted that once Glenman are able to store materials internally as the building superstructure becomes watertight for internal fit out, Glenman would look to reduce the overall length of the hoarding and utilises concertina barrier systems during  normal site operational hrs which would be pulled in at the end of each working day. 

b. Please provide details and associated drawings/diagrams showing any temporary traffic management measures needed as part of the above site set up. Alternatively this can be shown as part of the above drawings if preferred. Please note that this must conform to the Safety at Street Works and Road Works Code of Practice. 
Please refer to Appendix A – site logistics plan 



23. Parking bay suspensions and temporary traffic orders 
Parking bay suspensions should only be requested where absolutely necessary and these are allowed for a maximum period of 6 months only. Information regarding parking suspensions can be found here. For periods greater than 6 months, or for any other changes to the parking/loading/restrictions on the highway, a Temporary Traffic Restriction (TTR) will be required for which there is a separate cost. Please note that any temporary changes to parking and loading to be delivered using a TTR need to be consulted upon as part of our legal obligations as a highways authority. Camden may require separate consultation to take place specifically around such changes if these have not been adequately reflected in any prior consultation as part of the CMP process. 
A space cannot be suspended for convenience parking, a trade permit is available for trade vehicle parking. Building materials and equipment must not cause obstructions on the highway. Building materials may only be stored on the public highway if permitted by the Street Works team. 
Please provide details of any proposed such changes on the public highway which are necessary to facilitate the construction works. Where these changes apply to parking bays, please specify the type of bays that are to be impacted and the anticipated timeframes.  
24. Motor vehicle/cyclist diversions/pedestrian diversions
Pedestrians safety must be maintained if diversions are put in place. Vulnerable footway users must be considered as part of this. These include wheelchair users, the elderly, those with walking difficulties, young children, those with prams, the blind/partially sighted.  Appropriate ramps must be used if cables, hoses, etc. are run across the footway.
Please note that footway closures are not permitted unless there is no alternative. Footway access must be maintained using a gantry or temporary walkway in the carriageway unless this is not possible. Where this is not possible, safe crossing points must be provided to ensure that pedestrian access is maintained. Where formal or controlled crossing points are to be suspended, similar temporary facilities must be provided. Camden reserves the right to require temporary controlled crossing points in the event of any footway closures.  
Please provide details of any diversion, disruption or other anticipated use of the public highway during the construction period. Please show locations of diversion signs on drawings or diagrams and provide these in the appendices. Please use the following space to outline these changes to and to reference the location of any associated drawings in the appendices. Please show diversions and associated signage separately for pedestrians/cyclists/motor traffic.
None required at this time.

25. Services
Please indicate if any changes to services are proposed to be carried out that would be linked to the site during the works (i.e. connections to public utilities and/or statutory undertakers’ plant). Larger developments may require new utility services.  If so, a strategy and programme for coordinating the connection of services will be required.  If new utility services are required, please confirm which utility companies have been contacted (e.g. Thames Water, National Grid, EDF Energy, BT etc.) You must explore options for the utility companies to share the same excavations and traffic management proposals. Please supply details of your discussions.
Applications for utility connections have been applied for with the following suppliers.
· UKPN
· Thames water
· Virgin Media 
· BT
Due to the site location it is not anticipated that the installation of new supplies would impact on adjacent streets / locations.
At this stage connection proposals are ongoing, and once finalised coordination between utility suppliers can then be established for installation
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Environment 
To answer these sections please refer to the relevant sections of Camden’s Minimum Requirements for Building Construction (CMRBC).
28. Please list all noisy operation  and the construction methods used, and provide details of the times that each of these are due to be carried out.
Noisy working shall include
· Piling works
· Breaking out of existing GF concrete slab
· Cutting using power tools;
· Breaking out using power tools;
· Moving of materials on site;
· Loading of material into waste removal vehicles.
· Delivery of materials and vehicle movements.

Glenman will work in full accordance with guidance for construction sites document prepared by Camden, which details site hours and other environmental restrictions such as noise, vibration and dust. Noise and dust monitoring will be in accordance with Appendix F - CIA check list.
0800-1200 hours - Noisy working 
1200 - 1300 hours - Non noisy working 1300- 1630 hours Noisy working 
1630-1800 hours Non noisy working 

In the event that noisy works may need work extends beyond these times, then Glenman will Contact Camden to make them aware. 


29. Please confirm when the most recent pre-construction noise survey was carried out and provide a copy. If a noise survey has not taken place, and it has been requested by the local authority, please indicate the date (before any works are being carried out) that the noise survey will be taking place, and agree to provide a copy.
Please refer to Appendix H/M Construction Dust Risk
Assessment and Air Quality Management Plan


30. Please provide predictions for noise levels throughout the proposed works.
During Groundworks and superstructure phases, there would likely be a short-term, temporary increase in noise and vibration levels as a result of construction plant, equipment and delivery vehicles. 
Full details of plant operational noise levels will need to be fully assessed with our supply chain partners. 
Generally; the maximum vibrations levels for CFA piling operations are below 2mm/s (PPV)
Noise Mitigation measures will be implemented in accordance with the Control of pollution act 1974 which requires contractors to use the best practical means of controlling construction noise.



31. Please provide details describing mitigation measures to be incorporated during the construction/demolition works to prevent noise and vibration disturbances from the activities on the site, including the actions to be taken in cases where these exceed the predicted levels.
Noise and vibration shall be managed according to best practicable means. The following mitigation measures should be implemented at all times to minimise noise and vibration generated from Site activities and disruption to any sensitive receptors.
Particular attention will be paid to implementing the measures outlined below when operations are undertaken in close proximity to the adjoining residential properties.
Hoarding and sheeting to public boundaries, potentially with increased height along boundaries with sensitive receptors;
· Any damaging to the hoarding surrounding the Site will be immediately repaired by the Principal Contractor.
· Lorry movements limited as far as possible; Use of modern plant with inherent noise suppression where available.
· Use of screens around static plant, and other temporary acoustic barriers where appropriate.
· Switching off plant which is not in use.
· Appropriate handling of storage materials.
· Restrictions on working hours and staff to be appropriately trained, particularly for noisy activities.
· Monitoring will be undertaken in accordance with the requirements of Appendix F (CIA Checklist). During phases that have the potential to generate excessive noise and / or vibration, continuous monitoring is likely to be required. However, during quieter periods, monitoring may be undertaken once or twice per day.



32. Please provide evidence that staff have been trained on BS 5228:2009
Code of Practice for noise and vibration control on construction and open sites - TBC once site staff allocation has been confirmed. Copies of the standard will be held online for reference throughout the project.

33. Please provide specific details on how air pollution and dust nuisance arising from dusty activities on site will be prevented. This should be relevant and proportionate to activities due to take place, with a focus on both preventative and reactive mitigation measures.
The following mitigation measures will be adopted to reduce and manage dust and other emissions from Site activities and minimise disruption or nuisance to nearby sensitive Receptors. Particular attention will be paid to implementing the measures outlined below when operations are undertaken close to the adjoining residential properties.
A) Pre-project planning and effective management
· Carry out an environmental risk assessment and monitoring of dust during Site enabling works.
· Method Statements to include processes for controlling dust.
· Work in accordance with Camden Guidance documents and CIA checklist.
· Monthly HSEQ audits. 

B) Site works
· Visual assessment of dust levels will be undertaken by all site personnel at all times to identify where excess dust levels are being generated.
· Keeping fencing, barriers, scaffolding and screening clean.
C) Haulage routes, vehicles and plant
· necessary vehicle movements and manoeuvring will be avoided.
· Locate plant and vehicles away from sensitive areas, or housed in closed environments where possible.
· Use of plant with low emission levels.
· Switching off plant when not in use.
· Provision of easy-to-clean hardstanding for vehicles.
· Restriction of drop heights onto lorries.
· Regular maintenance of engines, plant, maintenance of pumps and bowser jets.
· Use of wheel-washes or other similar facilities.
· Regular use of brushes and water sprays on vehicles in heavily used areas.
· Use of enclosed and sheeted vehicles.
· Using water sprays, sand or Hessian to reduce vapour emissions e.g. at major haul routes on Site.




D) Materials handling, storage, stockpiles, spillage and disposal
· Provision of screening during dust generating activities near to commercial and residential properties adjoining the Site.
· Keeping handling areas clean and free of dust.
· Employ best available dust suppression techniques to control particle emissions.
· Control the cutting and grinding of materials on Site.
· Damping down with water when loading materials onto vehicles, onto conveyors and skips.
· Storage of fine dry materials in enclosures at all times, or given adequate protection from wind by sheeting.
· Ensure that skips are securely covered.
· Ensure methods and equipment are in place for immediate clean-up of accidental spillages of dusty or potentially dusty materials, using wet handling methods where appropriate.
· No burning of waste wood or other materials on Site.
In addition to the above, The Control of Dust and Emissions During Construction and Demolition Supplementary Planning Guidance, produced by the Mayor of London in 2014, also requires Glenman to take into account the impact of air quality and dust on occupational exposure standards to minimise worker exposure, and breaches of air quality objectives that may occur outside the Site boundary, such as by visual assessment.
The Principal Contractor must ensure that all plant and vehicles are in good state of repair and conform to the manufacturers’ specifications or legislative / British Standard Emission Standards.




34. Please provide details describing how any significant amounts of dirt or dust that may be spread onto the public highway will be prevented and/or cleaned.
Glenman will ensure that all plant and vehicles are in good state of repair and conform to the manufacturers’ specifications or legislative / British Standard Emission Standards. All delivery vehicles will be sheeted to prevent the spread of dust
Ensure methods and equipment are in place for immediate clean-up of accidental spillages of dusty or potentially dusty materials, using wet handling methods where appropriate; and No burning of waste wood or other materials on Site.
Plant maintenance and defect reports shall be held on Site in a designated file. Wherever possible, plant shall not be left running for long periods when not directly in use. Where appropriate, electrically-powered plants shall be used in place of petrol or diesel.
Care should be taken that damping down and wheel washing activities do not create excess mud that could cause excessive runoff into water courses and drainage. Particular attention will be paid to operations which must inevitably take place in close proximity to sensitive surrounding properties. Wheel wash facilities will be included within the site compound to prevent the spread of mud / pollution onto the adjacent Highway and surround access routes




35. For medium or high impact risk level sites, please provide details describing arrangements for monitoring of noise, vibration and dust levels, including instrumentation, locations of monitors and trigger levels where appropriate.

Final details of dust monitoring are to be agreed with Camden, but generally in accordance with CIA checklist.
The number of automatic particulate monitors will be confirmed by the Principal Contractor and will be set up to measure representative PM10 levels, in accordance with the requirements of the CIA checklist – Appendix H/M. The dust monitor should also provide an alert to Site Management, such as in the form of an alarm or text message when the action Level has been exceeded.
Noise dust and vibration monitors will be installed in March 2023, excat locations to be agreed with Camden, proposed locations as shown within Appendix M
It is also recommended that an alert level below the Action Level should be incorporated into the alarm system, to allow issues surrounding elevated dust levels to be dealt with prior to the Action Level being reached.
Where the results of monitoring exercises indicate that the Action Levels have been exceeded, work should stop immediately and the following steps will be undertaken by the Principal Contractor:
Identify the activity or activities causing the Action Level to be exceeded;
Investigate whether the activities could be easily changed or other simple actions taken to substantially reduce dust levels;
If simple and effective remedial measures are not identified, adopt alternative techniques and / or additional mitigation measures, until the problem is rectified;
In all cases where Action Levels are likely to be exceeded, undertake liaison with neighbours and Camden.
Log the incidents of exceedances along with the identified source and the action taken to mitigate the issue. 




36. Please confirm that an Air Quality Assessment and/or Dust Risk Assessment has been undertaken at planning application stage in line with the GLA policy The Control of Dust and Emissions During Demolition and Construction 2014 (SPG) (document access at bottom of webpage), and that the summary dust impact risk level (without mitigation) has been identified. The risk assessment must take account of proximity to all human receptors and sensitive receptors (e.g. schools, care homes etc.), as detailed in the SPG. Please attach the risk assessment and mitigation checklist as an appendix. 


See Appendix H/M


[bookmark: _Hlk123467995]37. Please confirm that all of the GLA’s ‘highly recommended’ measures from the SPG document relative to the level of dust impact risk identified in question 36 have been addressed by completing the GLA mitigation measures checklist. (See Appendix 7 of the SPG document.)

PM10 Monitors (MCERTS Certified) to be installed in advance of works commencing on site in accordance with CIA checklist included as appendix F, ongoing monitoring in advance of site start will determine pre-existing background noise levels as base level



38. Please confirm the number of real-time dust monitors to be used on-site.
Note: real-time dust (PM10) monitoring with MCERTS ‘Indicative’ monitoring equipment will be required for all sites with a high OR medium dust impact risk level. If the site is a ‘high impact’ site, 4 real time dust monitors will be required.  If the site is a ‘medium impact’ site’, 2 real time dust monitors will be required.  
The dust monitoring must be in accordance with the SPG and IAQM guidance, and the proposed dust monitoring regime (including number of monitors, locations, equipment specification, and trigger levels) must be submitted to the Council for approval. Dust monitoring is required for the entire duration of the development and must be in place and operational at least three months prior to the commencement of works on-site. Monthly dust monitoring reports must be provided to the Council detailing activities during each monthly period, dust mitigation measures in place, monitoring data coverage, graphs of measured dust (PM10) concentrations, any exceedances of the trigger levels, and an explanation on the causes of any and all exceedances in addition to additional mitigation measures implemented to rectify these. 
In accordance with Camden’s Clean Air Action Plan, the monthly dust monitoring reports must also be made readily available and accessible online to members of the public soon after publication. Information on how to access the monthly dust monitoring reports should be advertised to the local community (e.g. presented on the site boundaries in full public view).
Inadequate dust monitoring or reporting, or failure to limit trigger level exceedances, will be indicative of poor air quality and dust management and will lead to enforcement action.
We confirm that 2 PM10 real time Noise / dust monitors will be installed on site for the duration of the construction works, Locations as submitted previously

[bookmark: _Hlt401316351][bookmark: _Hlt401316352]39. Please provide details about how rodents, including rats, will be prevented from spreading out from the site. You are required to provide information about site inspections carried out and present copies of receipts (if work undertaken).

Glenman will utilize bait traps to prevent rodents spreading out from the site. The specialist appointed contractor will keep monitoring and re-baiting traps as required.



40. Please confirm when an asbestos survey was carried out at the site and include the key findings.

Refer to Appendix  – Asbestos Survey 



41. Complaints often arise from the conduct of builders in an area. Please confirm steps being taken to minimise this e.g. provision of a suitable smoking area, tackling bad language and unnecessary shouting.

Glenman has strict policies in relation to site behaviour on site to include the uses of foul and offensive language, shouting, smoking in non-designated areas, and the ban of radios and audio equipment being used on site, The site rules are advised to all subcontractors prior to appointment and advised to all operatives during site induction. Any breach of Glenman policies will result in a yellow card, further breaches will result in the offending individual being removed off site.
A designated smoking area will be provided.
In the event of a complaint from a neighbour, a member of the public or Camden Pollution Control Team in relation to any site activity, it will be recorded in a designated logbook, stating the nature of the complaint, the cause and, where appropriate, the remedial action taken. Sub-contractors shall immediately notify the Glenman should they receive any complaints.
All persons making a compliant will be contacted by Glenman, for further discussion and identification of a mutually acceptable resolution should the problem persist. Where a valid grievance is raised, measures will be put in place where practicable to avoid recurrence of the complaint.





42. If you will be using non-road mobile machinery (NRMM) on site with net power between 37kW and 560kW it will be required to meet the standards set out below. The standards are applicable to both variable and constant speed engines and apply for both PM and NOx emissions. See the Mayor of London webpage ‘Non-Road Mobile Machinery (NRMM)’ for more information, a map of the Central Activity Zone, and for links to the NRMM Register and the NRMM Practical guide (V4): 
https://www.london.gov.uk/what-we-do/environment/pollution-and-air-quality/nrmm
Direct link to NRMM Practical Guide (V4): 
https://www.london.gov.uk/sites/default/files/nrmm_practical_guide_v4_sept20.pdf 
From 1st September 2015 

(i) Major Development Sites – NRMM used on the site of any major development will be required to meet Stage IIIA of EU Directive 97/68/EC 

(ii) Any development site within the Central Activity Zone - NRMM used on any site within the Central Activity Zone will be required to meet Stage IIIB of EU Directive 97/68/EC 

From 1st September 2020 

(iii) Any development site - NRMM used on any site within Greater London will be required to meet Stage IIIB of EU Directive 97/68/EC 

(iv) Any development site within the Central Activity Zone - NRMM used on any site within the Central Activity Zone will be required to meet Stage IV of EU Directive 97/68/EC 

Please provide evidence demonstrating the above requirements will be met by answering the following questions:
a) Construction time period : TBC
b) Is the development within the CAZ? : yes
c) Will the NRMM with net power between 37kW and 560kW meet the standards outlined above? : Yes

d) Please confirm that all relevant machinery will be registered on the NRMM Register, including the site name under which it has been registered: Yes

e) Please confirm that an inventory of all NRMM will be kept on site and that all machinery will be regularly serviced and service logs kept on site for inspection: Yes

f) Please confirm that records will be kept on site which details proof of emission limits, including legible photographs of individual engine plates for all equipment, and that this documentation will be made available to local authority officers as required: Yes

43. Vehicle engine idling (leaving engines running whilst parked or not in traffic) produces avoidable air pollution and can damage the health of drivers and local communities. Camden Council and the City of London Corporation lead the London Idling Action Project to educate drivers about the health impacts of air pollution and the importance of switching off engines as a simple action to help protect the health of all Londoners.
Idling Action calls for businesses and fleet operators to take the Engines Off pledge to reduce emissions and improve air quality by asking fleet drivers, employees and subcontractors to avoid idling their engines wherever possible. Free driver training materials are available from the website: https://idlingaction.london/business/
Please provide details about how you will reduce avoidable air pollution from engine idling, including whether your organisation has committed to the Engines Off pledge and the number of staff or subcontractors who have been provided with free training materials.
[bookmark: _Agreement]Glenman confirm that we are committed to the engines off pledge when not in use and unnecessary vehicle movements and manoeuvring will be avoided.

Prior to commencement on site all staff and subcontractors will be advised of the requirements and provided with free training materials and leaflets

Mental Health Training
44. Poor mental health is inextricably linked to physical health, which in turn impacts performance and quality, and ultimately affects productivity, creativity and morale. Workers in the construction industry are six times more likely to take their own life than be killed in a fall from height. 

We strongly recommend signing up to the “Building Mental Health” charter, an industry-wide framework and charter to tackle the poor mental health in the construction industry, or joining Mates In Mind, which providing the skills, clarity and confidence to construction industry employers on how to raise awareness, improve understanding and address the stigma that surrounds mental health.

The Council can support by providing free Mental Health First Aid training, publicity resources and signposting to local support services.

Please state whether you are or will be signed up to the Building Mental Health charter (or similar scheme), and that and appropriate number of trained Mental Health First Aiders will be available on site.

Glenman are keen to promote Mental Health Awareness for all staff and operatives on site and confirm that we will sign up to the “Building Mental Health” Charter, and will contact Camden for the free Mental Health training and resource materials. 

 Agreement
The agreed contents of this Construction Management Plan must be complied with unless otherwise agreed in writing by the Council.  This may require the CMP to be revised by the Developer and reapproved by the Council. The project manager shall work with the Council to review this Construction Management Plan if problems arise in relation to the construction of the development. Any future revised plan must be approved by the Council in writing and complied with thereafter.
It should be noted that any agreed Construction Management Plan does not prejudice further agreements that may be required such as road closures or hoarding licences.


Signed: Neil Gallagher       

Date: 23/02/2024

Print Name: Neil Gallagher             

Position: Contracts Manager (Glenman Corporation)

Please submit to: planningobligations@camden.gov.uk


End of form.
V2.9
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1 INTRODUCTION

1.1 General

Land Science was instructed by London Borough of Camden to undertake a phase Il
geotechnical and geo-environmental investigation in relation to the proposed development
of 10.no dwellings within the current grounds of the Godwin and Crowndale Estate,
Crowndale Road, London, NW1 1INW. The location of the site is shown on Figure 1, which
is centred at grid reference TQ 294 833.

1.2 The Site

The area under investigation comprised a public area to the rear of the Godwin and
Crowndale residential buildings. This area included a car park, Multi Use Games Area
(MUGA), and communal landscaped gardens.

The layout of the existing site is indicated on Figure 2, and a walkover survey is presented
in section 3.0. The area was approximately 1.20 hectares. It was understood that the Client

was in ownership of the site, and that this investigation was not a pre-purchase appraisal.

1.3 Form of Development

The proposed development was understood to comprise the construction of ten new
residential dwellings with private gardens and landscape improvements to the courtyard
of the Godwin and Crowndale Estate. Figure 3 illustrates the layout of the proposed
redevelopment. The findings may change if the development proposals are revised.

1.4 Previous Investigations

e  Selected samples (including materials bearing field evidence of contamination)
should be sent for laboratory analysis. The main analytical suite is identified
below.

e Positions should be located in areas of concern; i.e. targeted to specific points of
potential contamination such as previous dwelling location, and in receptor
sensitive locations such as in proposed garden areas, below the footprint
dwellings, in the location of buried services, etc.

e  Positions should be located adjacent to the site boundaries to evaluate the
potential for contamination to have migrated laterally off site and impact on
adjacent land users.

The analytical suite, based on the known site history and walkover survey, should include:

e General parameters: Acidity (pH), fraction of organic carbon.

o Metals; Arsenic, Cadmium, Chromium (total), Lead, Mercury, Selenium, Boron,
Copper, Nickel and Zinc.

e Non metals: water soluble Sulphate, Sulphide, total Cyanide

e Visual asbestos screening of all Made Ground samples. Where possible asbestos
fibres or ACMs are identified, these should be examined under a microscope to
determine type.

The phase Il investigation has been carried out on these recommendations.

1.5 Scope of Works

Land Science previously conducted a Phase | Desk Study for this site in June 2019. That
report has been referenced where appropriate and the recommendations therein have
formed the basis for the scope of this Phase Il assessment.

The recommendations included the following;

e Shallow boreholes, or trial pits, to assess the composition and depth of any Made
Ground and any field evidence of contamination into the underlying soils.

In accordance with the scope and the client’s requirements, the Phase Il investigation was
to comprise the following:

5no. dynamic (windowless) sampler boreholes to 5.0m.
A 15m deep cable percussive borehole.

A preliminary falling head soakage test within a borehole.
Laboratory testing.

O O O O

The fieldwork was conducted broadly as planned on 21/05/2019 - 22/05/2019 under the
supervision of Land Science.

Page 5 of 24





GODWIN AND CROWNDALE ESTATE — Phase Il Geotechnical and Geo-environmental Investigation

Lond@w
Science

1.6 Geotechnical Objectives

A geotechnical investigation was required to provide an interpretation of ground conditions
with respect to foundations, pavements, soakaways, concrete specification and
excavations.

1.7 Geo-Environmental Objectives

A phase Il (intrusive investigation) was required, to provide a generic quantitative risk
assessment (GQRA) in respect of the proposed redevelopment, adjacent land uses, and the
wider environment, in the context of the planning regime.

1.8 Standards

The report may not be relied upon or transferred to any other parties without the express
written agreement of Land Science. No responsibly will be accepted where this report is
used, ether in full or in part, by any other party.

Third party information used in the production of this report has been relied upon as being
accurate. Land Science cannot warrant or accept any liability for errors and/or omissions

in third party information.

This document is issued subject to our Terms and Conditions agreed and accepted by the
Client, and the Report Conditions given towards the end of this report.

1.10 Regulators and Approvals

Where practicable, the investigation was undertaken in accordance with the following
standards and guidance:

o Model Procedures for the Management of Contaminated Land, DEFRA and
Environment Agency, September 2004 (“CLR11").

o Guiding Principles for Land Contamination, Environment Agency, March 2010,
(“GPLC”).

o National Planning Policy Framework, July 2018.

o Building Regulations Approved Document C: Site preparation and resistance to
contaminants and moisture, HM Government, July 2013.

o NHBC Standards Chapter 4.1: Land Quality - Managing Ground Conditions, 2018
edition.

o BS 5930:2015 Code of Practice for Site Investigations

o BS 1377:2018 Soils for Civil Engineering Purposes

Other technical sources have been cited in respect of specific aspects of the investigation,
as referenced throughout the text.

1.9 Confidentiality and Limitations

It is recommended that this report is submitted to any relevant authorities for their own
assessments and to provide their approval or comments accordingly. This should be in good
time before commencing on site.

1.11 Variations with time

This report may be relied upon by the Client and their agents and consultants, and should
be read and used only in full.

The report relates to conditions revealed at the time of the investigation. A number of
parameters may vary over time, particularly groundwater levels, ground gas compositions,
or concentrations of contaminants.
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2 INTRUSIVE INVESTIGATION

A factual record of the conditions encountered during the physical investigation of the site
is presented in the following sections.

2.1 Investigation Strategy

Based on the findings of the conceptual site model and the geotechnical objectives, the
intrusive investigation was based on the following strategy:

An explanation of the excavation and testing types are given in the following sections.
WS1 was drilled to 3.00m but was terminated as the Made Ground was collapsing into the
hole (this hole was then changed to WS1.1), a second hole (WS1.2) was drilled next to
WS1.1 and achieved a depth of 5.00m.

WS3 was terminated at 3.00m on an obstruction, possibly a very large root. WS4 could not
be drilled due to a number of services encountered. Attempts were made to move this
position, but the estate committee expressed concerns with the potential damage to the
Multi Use Games Area (MUGA) surface.

2.2 Dynamic (Windowless) Sampling (WS)

Dynamic Sampling entails 1m long hollow tubes with liners driven into the ground and
retracted in order to obtain samples. The process is repeated sequentially to the target
depth, unless impenetrable strata or borehole instability prevent further progress. The
liners are split, logged, tested, and subsampled. Sample compression can occur within the
liners, and the sampler can sometimes become blocked. Sample recovery is typically class
2 as defined in Eurocode 7.

2.3 Cable Percussive Boreholes (BH)

Cable Percussion is a traditional drilling technique which essentially involves repeatedly
dropping a hollow sampling tube from height into the ground, and removing any plug of
soil that is retrieved. Clay cutters, chisels, a shelling attachment and casing can also be used
down the hole.

2.4 Standard Penetration Test (SPT)

Aspect Position | Targets Testing,
Depth / | Existing Proposed Location installations
strata Location etc

Dynamic WS1 5.0m Next to NE corner of FHST, HP,

Sampler MUGA proposed sV

boreholes within development;

Godwin Location of previous
Court dwellings
WS2 5.0m Courtyard | Perimeter of HP, SV
proposed
development;
Proposed
WS3 5.0m Garden Close to NE corner of HP, SV
area development;
beside adjacent soft
Crowndale | landscaping
Court
WS4 5.0m Road Road on SW corner of | HP, SV
development
WS5 5.0m SE corner SE corner of proposed | HP, SV
of current | development; on site
car park boundary within
proposed gardens

Cable BH1 15.0m Car Park Centre of proposed SPT

Percussive development

HP —Hand Penetrometer SV —Shear Vane

FHST — Falling Head Soakage Test SPT — Standard Penetration Test

A Standard Penetration Test is used to determine the bearing capacity of soils. A sampler
attached to a drilling rod is driven into the ground for 450mm by a 63.5kg weight free-
falling 760mm for each blow. The number of blows required to penetrate the last 300mm
is recorded and an N-Value is obtained for the tested soil layer. The initial 150mm of
penetration, known as the seating blows are disregarded (Smith, 2014).
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3 GROUND CONDITIONS

3.1 General

3.4 London Clay Formation

The expected ground conditions were anticipated to comprise made ground over
superficial deposits and London Clay Formation to depth. The investigation confirmed the
anticipated ground conditions.

A summary of the encountered conditions is presented below.

Base Depth m Strata

WS1.1 | WS1.2 | WS2 Ws3 WS5 BH1

- - - - - 0.20 Hardstanding

2.80 2.50 2.70 1.10 2.00 2.30 Made Ground

3.00 5.00 5.00 5.00 5.00 15.00 London Clay
Formation

The identification of materials encountered as specific geological strata is tentative and
should be used as a guide, and interpolation between or below investigation points should
be treated with caution.

3.2 Hardstanding

London Clay Formation was proven to the base depths of all positions and generally
comprised orangish brown, bluish grey and purplish grey clay with occasional selenite.
Occasional sandy lenses are also identified.

3.5 Roots and Rootlets

Several tall mature trees were identified within the investigation area. Roots and rootlets
were identified in WS1.1, WS1.2, WS2 and WS3 to a max depth of 0.30m.

3.6 Field Evidence of Contamination

Positions BH1 was located within the tarmacadam surfaced car park. The hardstanding was
proved to a depth of 0.20m.

3.3 Made Ground

No evidence of possible soil contamination (such as staining, malodours, or brightly
coloured soils) was identified in the field.

Made Ground was identified in all holes to a maximum depth of 2.80m, and such materials
may be imported from an unknown source or mixed with hazardous materials, and as such
may contain a wide range of potential contaminants. All such materials should be treated
as suspect unless proven otherwise. Testing has been carried out, as described in section
5.

3.7 Groundwater

Groundwater was not encountered during excavation of any of the investigative positions.

3.8 Stability

Made Ground was encountered to depths of between 1.10 and 2.80m, deeper made
ground was identified in the north west of the site. The Made Ground generally comprised
gravelly clayey sand and sandy gravelly clay. Gravel included brick, glass, tile and concrete
fragments.

WS1.1 was terminated early due to a collapse, this was likely due to the nature of the Made
Ground with loose brick and other material falling into the borehole during drilling.
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4 GEO-ENVIRONMENTAL TESTING

4.1 Geochemical Laboratory Analysis

Samples were selected for geochemical analysis, based on the following rationale:

e  Representative samples of Made Ground were analysed for a routine screening
suite. The samples were taken from all boreholes, given the exposure pathways
identified in the CSM.

e  Samples of Made Ground from WS3 and BH1 were screened in the laboratory for
asbestos such as flecks of fibrous lagging and in asbestos containing materials
such as cement board etc.

The scope and extent of testing was considered appropriate and in accordance with the
Conceptual Site Model and preliminary risk assessment.

A summary of the testing scheduled is given below:

Sample Suite

LS1 Asbestos TOC Mineral Oil | PH&SO4
WS1.1(0.40m) | v v B - -

WS1.2 (0.30m) | - - - - v
WS1.2 (0.40m) - -
WS1.2 (0.40m) | - -
WS1.2 (0.40m) - -
WS1.1(0.40m) | - -
WS2 (0.50m) v
WS3 (0.30m) B B - - v
WS3 (0.50m) -
WS5 (0.35m) v
BH1 (14.00m) . . - - 4

\

<<

The relevant screening suites are defined below. Where duplicate analysis exists between
suites, each test is performed only once:

Suite Definition

LS1 (soil) | Screening suite: pH, fraction of organic carbon, Metals and Non Metals,
water soluble Sulphate, Sulphide, total Cyanide, total Phenols, speciated
PAH’s.

Asbestos | Asbestos screen: Laboratory screening for fibres and Asbestos Containing
Materials; identification where identified. Using polarising light and
dispersion staining as described in HSG 248, HSE Contract Research Report
No 83/1996and in Davies et al, 1996.

TOC Total Organic Carbon: TOC methods utilise heat and oxygen, chemical
oxidants or a combination of these to convert organic carbon to Carbon
dioxide (CO2). The evolved CO2 is then measured.

PH&S04 | Measure of the acidity or alkalinity of a soil. Measure of sulphates in soil.

The results of geochemical analysis are discussed in section 7.0.
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5 GEOTECHNICAL FIELD TESTING

5.1 Standard Penetration Testing (SPT’s)

5.2 Shear Vanes

In-situ standard penetration tests (SPT's) were undertaken within CP1, in order to assess
the relative density of the materials encountered. The blow count (N) to drive the cone
300mm after any seating blows is recorded, and is used as a measure of the relative density
of granular soils (as defined in BS5930:2015). The results may also be used to estimate the
consistency of cohesive soils, using an empirical correlation. The results are summarised
below.

Laboratory shear vane tests were performed on samples of cohesive materials recovered
within the boreholes. The test provides a direct estimate of undrained shear strength, and
in turn may be used to give an indication of consistency as defined in BS5930. The results
are summarised below.

BH1

SPT N Value
25

0 5 10 15 20 30 35 40 45 50

0.00

1.00 9
MADE GROUND

2.00
p— — — L — — — —_— — — — — — — — L
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4,00 |_LONDON CLA
FORMATION
5.00 S
6.00 N
7.00 >
£ /]
& £8.00 v

9.00

10.00

11.00

13.00
14.00

15.00

/
\
12.00 \
$

Shear Vane result (kN/m2)
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0.00 - =
0.50
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1.00
el \\/S1.2
1.50 WS2
—_——
=200 Ws3
je)
£ i \W/S5
2.50
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3.00 . \ r ---m--- Soft
3.50 ===k=-=-Firm
\ \
4.00 —
4.50 \
5.00 ‘
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5.3 Penetrometers

5.4 Soakage Testing

Hand penetrometer tests were performed on samples of cohesive materials recovered
within the boreholes. The test is used to approximate undrained shear strength and in turn
has been used to give an indication of consistency as defined in BS5930. The results are

summarised below.

80
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100

estimated shear strength kN/m2
120 140 160 180

200

220

1.50

2.00

2.50

(mbgl)

3.00

Depth

3.50

/
f /\/ N

~
.

v

4.00

4.50

5.00

L .L//_M._._

e \\/S1.1
g \\/S 2

el \\/S1.2
e \\/S3

A falling head soakage test was undertaken in WS1.2. The water level fell 0.075m in
135mins. The readings were insufficient to calculate a soil infiltration rate.
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6 GEOTECHNICAL LABORATORY TESTING

Laboratory quick undrained single stage triaxial tests were undertaken on selected
“undisturbed” samples recovered from BH1, as summarised below. The mode of failure
was generally brittle.

Strata Depth Bulk Dry density | Undrained Mode of
density (Mg/m3) Shear Failure
(Mg/m3) strength
(kPa)
London 8.00-8.45 1.97 1.57 72 Brittle
Clay 11.00-11.45 | 2.07 1.65 197 Compound
Formation | 14.55-15.00 | 1.92 1.55 160 Brittle

Geochemical testing for water soluble Sulphate and pH were undertaken, and the results
are summarised on the following table.

Strata No. of tests | Water soluble Sulphate (SOs | pH (value)
g/l)

Made 6 0.078-0.35 8.1-10.6

Ground

London Clay 1 0.88 8.80

Formation
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7 GEOTECHNICAL ASSESSMENT

The following recommendations have been made with respect to geotechnical design.

7.1 General Foundation Design

The proposed development was understood to comprise the construction of ten new
residential dwellings with private gardens and landscape improvements to the courtyard
of the Godwin and Crowndale Estate

Significant thicknesses of Made Ground were encountered across the site, to depths order
of 2.80mbgl. The depth and composition of the Made Ground was such that shallow

foundations might not be economical or practical to construct.

On this basis, it is recommended that consideration may be given to an alternative
foundation solution, such as the use of piles.

7.2 Volume Change Potential

Volume Change Potential High
Minimum void dimension | Against side of traditional foundations and 35mm
ground beams etc.
Beneath ground beam and suspended in- 150mm
situ concrete ground floors etc.
Beneath suspended precast concrete or 300mm
timber floors etc.
Minimum allowance for potential ground movement for new drains 150mm

All foundations should extend below any major root zones or desiccated soil encountered,
and trenches should be carefully inspected accordingly.

7.3 Piled Foundations

Soil shrinkability has been assessed following the NHBC Standards Chapter 4.2 (January
2018 edition). It is recommended that the advice of this publication (or similar guidance) is
taken when designing and constructing foundations in the zone of influence of trees and
hedgerows that currently exist, are to be planted, or have recently been felled.

The working load for piled foundations will depend on the installation technique, the
dimensions of the individual piles and any pile groups, in addition to the ground conditions.
The construction of piled foundations is a specialist job and the advice of a reputable
contractor should be sought prior to finalising the design.

Whilst driven piles may give a higher working load compared to a bored pile, their use may
be prevented due to the proximity of adjacent structures. Preliminary working load
capacities have been calculated for varying diameters of bored piles taken into the London
Clay Formation, below:

Strata % passing Modified Shrinkability classification
425um sieve Plasticity Index

London Clay | - >40% High volume change potential

Formation

Depth (m) 300mm diameter 450mm diameter 600mm diameter
11 205 340 495
13 240 380 530
15 300 470 665

Specifications for heave precautions on high volume change potential soils are summarised
below. In addition to the depths marked *, localised deepening of foundations will be
required in the influence of trees; it will be necessary to evaluate tree species and height
in relation to the proposed building footprints. If not already carried out, an arboricultural
survey will be required.

These working loads have been calculated on the basis of the ground and groundwater
conditions encountered within the boreholes and based on the following assumptions:

o The contribution to the working load on the upper 3.00m has been ignored.
o A factor of safety of 3 was used on the skin friction and end bearing working loads

respectively.

Piles should be taken at least five times the pile diameter into the founding strata.
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The bearing values given are applicable to single vertically loaded piles. Where groups of
piles are to be constructed, the bearing value of each individual pile should be reduced by
a factor of 0.8 and a calculation made to check for the factor of safety against block failure.

In accordance with the NHBC Standards, heave precautions may be required on the upper
portions of piles and on ground beams within the zone of influence of trees.

7.4 Ground Floor Slabs

7.6 Pavements

Given the proposals for a piled foundation design it is understood that all ground floor slabs
will be fully suspended, with a suitable minimum void space.

7.5 Excavations

The risks arising from excavation works should be properly assessed and appropriate safety
precautions should be adopted. Reference may be made to various guidance including
BS8000-1:1989, BS6031:2009 and CIRIA C97.

The likelihood of excavation instability through different strata has been assessed as
summarised below. It should be noted that all open unsupported excavations have the
potential to collapse. Excavations which are to remain open for prolonged periods will
require trench support.

Strata Stability
Topsoil/Made Generally unstable. May be battered back to a safe angle. Deeper
Ground excavations may require trench support.

It is considered that normal-rated plant and machinery will be sufficient for undertaking
excavations. Care should be taken so as not to undermine existing structures, services, or
adjacent property.

Adjacent excavations should generally be tackled in order of depth with the deepest first.
Vehicles and spoil heaps etc. should not surcharge excavations, and edge protection and
fencing should be used as appropriate. Frozen materials should not be used as backfill.

The formation level for pavements is expected to comprise Made Ground at 450mm depth.

The Made Ground was of a mixed composition, and the engineering characteristics of such
soils are highly variable and unpredictable. Due to the variability of the Made Ground it
would be prudent to assume the material to be frost susceptible throughout, thus a
minimum pavement thickness of 450mm would be appropriate.

The formation level should be carefully inspected, and any soft or loose zones should be
removed and replaced with engineering fill, well-compacted in layers to a suitable
specification. Consideration might be given to installing geotextiles. All engineering fill
should be granular and non-frost susceptible (i.e. <10% fine material passing 425um sieve).

Any hard spots in the formation level such as old foundations may induce reflective cracking
in the pavement and allowance should be made for removing any slabs or other hard spots
etc. that may be present.

It is assumed that all estate roads will be privately maintained. Where any roads are to
become adopted by the relevant Highways Authority, they should be consulted in order to

confirm local specifications and design parameters. Further testing may be required.

7.7 Building Materials

Based on BS8500-1:2015+A1:2016, the results of the Sulphate and pH analyses fell into
Class DS-2 and an ACEC class AC-2 is deemed appropriate. The advice of this publication
should be taken for the design and specification of all sub surface concrete.

Buried plastics used for potable water supplies should be upgraded to resist chemical
contamination. Metal or aluminium barrier pipework will be acceptable. No pipework

should be laid where there is evidence of hydrocarbons.

7.8 Surface Water Drainage

Given the low permeability of shallow soils, it is unlikely that soakaways will perform
satisfactorily at this site. Consideration might be given other means of disposal such as
discharge to surface water sewer.
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8 HUMAN HEALTH RISK ASSESSMENT

8.1 General

A Tier 1 Generic Quantitative Risk Assessment (GQRA) has been prepared for soil
contamination. It should be noted that the presence of a possible contaminant does not
necessarily imply that a site or area is contaminated or that there is any unacceptable risk
to human health.

The conceptual site model identified a potential pollutant linkage between made ground
and End Users & Adjacent Land Users.

Source Pathway Receptor
Soils: Dermal contact End Users
Made Ground Inhalation
Ingestion
Inhalation Adjacent Land Users
8.2 Screening Values

For contaminants where the respective screening value is dependent on Soil Organic
Matter (SOM), the corresponding value for 2.75% was used (the arithmetic mean SOM
value for the soil was 2.5%).

Where no standard exists, the contaminant is either not considered a priority in terms of
human health (at least in the scenario being considered), or no screening value has been
published.

The results showed that Lead and Mercury both exceeded the screening values in 2no
locations.

8.3 Statistical Analysis (no)

In accordance with CL:AIRE Guidance on Comparing Soil Contamination Data with a Critical
Concentration, the use of statistical tools was not considered appropriate in this instance.
There was not a sufficient quantity of data to enable this type of analysis. The results of the
chemical analysis have therefore been compared directly against the respective standards.

8.4 Other Substances

Several different partly overlapping schemes are currently in use in the UK, based on the
Environment Agencies CLEA Model but with differing toxicological parameters. For the
purpose of this report these schemes have and have been applied in the following
hierarchy:

o Suitable For Use levels (S4UL) recently published by LQM in association with the CIEH.
o Category 4 Screening Levels (C4SL) recently published by the DEFRA and CL:AIRE.

The soil chemical analysis results have been compared against respective screening values
for residential with vegetation land uses.

Whilst other standards exist, such as the LQM Generic Assessment Criterion and the
Environment Agency’s Soil Guideline Values, these are considered to have been superseded
by the above publications.

The screening value for Mercury was based on the elemental form, which was the lowest
set of standards. Elemental Mercury is very unlikely to occur in soils and the less
conservative screening values for Inorganic or Methyl Mercury may be more appropriate.
WS1.1-0.4m and WS2 0.5 both exceeded the threshold for elemental mercury. Additional
specialist speciated mercury testing could be considered.

8.5 Asbestos

A total of 4 samples of Made Ground were screened for the presence of Asbestos, and a
summary of the results is presented below.

Soil Sample Asbestos Type Quantification
present
Made Ground | WS1.1(0.40m) | Detected Chrysotile <0.001
WS2 (0.50m) Detected Chrysotile <0.001

None detected | - -
None detected | - -

WS3 (0.50m)
WSS (0.35m)
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The samples that contained Asbestos were below the detection limit (< 0.001), therefore
the risk is considered negligible. However, there is no ‘safe’ limit and a risk assessment
framework by CL:AIRE or CAR:SOIL should be prepared.

8.6 End Users

The results of the chemical analysis indicated elevated concentrations of Lead & Mercury
in WS1.1 & WS2. Localised remediation or further investigation was therefore considered
necessary in this respect.

8.7 Adjacent Land Users

Surrounding land uses were identified to comprise residential housing and public spaces,
analogous with the proposed development on site. With reference to section 8.6, a possible
risk was posed to human health from elevated Lead and Mercury. It is therefore concluded
that the soils on this site pose a possible significant risk to surrounding residential land uses.
Further detailed risk assessment is recommended in this respect.

8.8 Conclusions

The results of the chemical analysis indicated that elevated lead and mercury levels in
WS1.1 and WS2. Either remediation or further investigation was therefore considered
necessary in this respect.

The extent of Made Ground was more significant than anticipated and the testing regime
is insufficient for a 10no housing development of 1.2 hectares. The advice of the local
authority contaminated land officer should be sought. This report should be treated as
preliminary.

A copy of this report should be submitted to the relevant authorities for approval in
sufficient time prior to commencement on site.

A suitably qualified Environmental Consultant should prepare a full Implementation,
Verification Monitoring and Maintenance Plan. An appropriate level of supervision and
testing will be required, to form part of a formal Verification Report.
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9 BUILT ENVIRONMENT RISK ASSESSMENT

9.1 General

The conceptual site model identified a potential pollutant linkage between made ground
and End Users & Adjacent Land Users.

Source Pathway Receptor

Soils: Plant uptake
Made Ground Chemical attack

Soft landscaping
Structural concrete
Potable water supplies

9.2 Soft Landscaping

On this basis, it was concluded that elevated Zinc in the vicinity of WS2 might pose a risk of
phytotoxic effects on plant growth. Therefore, remedial measures were considered
necessary in this respect.

This aside, materials generally considered physically suitable for soft landscaping purposes
were not encountered within the investigative positions, and verifiably suitable topsoil or
sub-sail is likely to be necessary in order to facilitate and sustain plant growth in soft
landscaped areas. The materials should meet the chemical standards set out in BS3882.

9.3 Structural Concrete

A number of documents include guidance on screening levels of phytotoxic contaminants
within soils, including:

o BS3882:2015 “Specification for topsoil and requirements for use” (although
stipulated as not to be used in contaminated land risk assessment).

o ICRCL in publication 70/90 1990 'Notes on the Restoration and Aftercare of
Metalliferous Mining Sites for Pasture and Grazing' (although indirectly withdrawn)
(where marked *).

The results of the chemical analysis for determinands known to pose a potential phytotoxic
risk to plant growth are summarised on the following table, together with the respective
adopted screening values for plant growth. The results of the chemical analysis were
evaluated singularly without the use of statistical tools.

Determinand | Phytotoxicity Value (mg/kg) Results in excess of screening
pH6.0- | pH>7.0 | value
pH <6.0 70
Zinc <200 <200 <300 WS2 0.50m (750mg/kg)
Copper <100 <135 <200 None
Nickel <60 <75 <110 None
Cadmium * 50 None
Arsenic * 1,000 None

Recommendations with respect to Sulphate and buried concrete are made in section 7.7.
The results of the Sulphate and pH analyses fell into Class DS-2 and an ACEC class AC-2 is
deemed appropriate. Buried plastics used for potable water supplies should be upgraded
to resist chemical contamination.
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10 PRELIMINARY WASTE ASSESSMENT

10.1 General

Waste may be defined as any substance or object in Annex 1 of the Waste Framework
Directive! which the holder discards, intends to discard, or is required to discard. Subject
to certain provisions, soils may either be handled as either:

o Non-Waste, and re-used (on or off-site), or
o Waste, and disposed of (to a waste management facility).

Given the confines of the site, it was anticipated that all materials would be disposed of
from site as waste.

The waste producer has a legal duty of care to ensure that waste materials are handled
properly and sent to the appropriate licenced facility. Further inspection, testing,
segregation etc will be required on site, and the advice of a suitably qualified consultant
sought wherever necessary. Substantial tax penalties and fines are being levied by the
regulators. The advice contained in this section is preliminary only.

10.2 Waste Disposal

Where materials are not re-used they must be handled as Waste, and must be sent to a
licenced waste management facility. The classification of waste is prescribed under the
Waste Framework Directive? and the Landfill Directive3, as summarised below. Different
waste management facilities may also have specific acceptance criteria, and their advice
should be sought.

Does the waste contain Dangerous Substances in |
concentrations (or combinations) exceeding the
thresholds in the Waste Framework Directive?

The material is Mon-Hazardous. WAC tests
are not obligatory.

Are the results of WAC Tests available? |

S

Are they below the Limit
Values for Inert Waste?

The material Is a type of Hazardous Waste, WAC tests
are obligatory.

Do the WAL tests exceed the Hazardous Waste Limit
Walues from the Landfill Directive?

Pre-treatment and further Do they exceed the
WAL tests are reguired |Jlimit Values for SNR-HW?

<> <>

e e | | Mg || e was |
4
| Further testing, risk assessment and treatment may be considered l
The results of the soil analysis have been classified as follows:
Soil Hazardous Non Hazardous Details
Hazardous | Stable Non- Inert

Non- Hazardous

Reactive
Made v HP7 by way of Carc.
Ground 1A; H350 (Lead). WAC
(wsi.1 testing not carried
0.40m & out.
WS2
0.50m)
Made v Non hazardous. WAC
Ground testing not carried out
(WS5
0.35m)

WAC testing may be considered for soils identified as Non-Hazardous, as the tests may
enable those materials to be re-classified as Inert and therefore represent a potential
saving on disposal costs.
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With reference to the current List of Wastes (formerly European Waste Catalogue), waste
soils and stone derived from construction and demolition sites may be disposed of under
either of the following codes as appropriate:

Waste Code Description

Hazardous 17 05 03* soil and stones containing dangerous substances
Non- 170504 soil and stones other than those mentioned in 17 05
Hazardous 03

(Note, the asterix is a Mirror Entry, as defined in the List of Wastes, conferring the
relationship with the non-hazardous code 17-05-04).
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11 SUMMARY AND CONCLUSIONS

This summary is a brief precis of the main findings and conclusions of the investigation. For
detailed information, the reader is referred to the main report.

11.1 General

11.6 Pavements

The formation level for pavements is expected to comprise Made Ground at 450mm depth.
Due to the variability of the Made Ground, assume the material to be frost susceptible.

11.7 Building Materials

The intrusive investigation included 5no Dynamically Sampled positions and 1no Cable
Percussion borehole. The area under investigation comprised a car park, Multi Use Games
Area (MUGA), and communal landscaped gardens. The proposed development comprised
ten new residential dwellings with private gardens and landscape improvements.

11.2 Soils Encountered

DS-2 and AC-2 in accordance with BS8500. Water supply pipe work will require protection
from aggressive soil contaminants.

11.8 Soakaways

Strata Depth m Summary

Hardstanding 0.20 Asphalt

Made Ground | 1.10-2.80 Gravelly clayey sand and sandy gravelly clay.
Gravel included brick, glass, tile and concrete.
Comprised orangish brown, bluish grey and
purplish grey clay with occasional selenite.

London Clay | 15.00+
Formation

11.3 Groundwater

A preliminary falling head soakage test was undertaken within WS1.2. However, the
percolation was extremely poor and a soil infiltration rate could not be calculated.

11.9 Radon Protection

No issues with respect to Radon gas have been identified.

11.10 Soil Contamination

No groundwater was encountered within 15m depth.

11.4 Foundations

The results of the chemical analysis indicated an elevated concentration of Lead & Mercury
in WS1.1 & WS2. Either remediation or further investigation was therefore considered
necessary in this respect.

11.11 Waste Disposal

Piled foundations are recommended and design parameters are given. The formation
should be treated as being high volume change potential.

11.5 Excavations

Generally likely to remain stable. Risk assessments should be prepared and appropriate
safety measures provided.

Preliminary chemical results classified the Made Ground as Hazardous within the proposed
soft landscaped gardens. Further testing is recommended by the contractor, as part of a
materials management plan. It is likely that natural soils could be handled as Inert Waste.

11.12 Further Action

Further investigation will be required into the presence of Lead & Mercury and additional
site investigation in consultation with the local authority contaminated land officer. A
Remediation Method Statement should be prepared. This report should be submitted to
relevant regulatory bodies and warranty providers in good time for approval.
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REPORT CONDITIONS

Interpretation of ground conditions inherently depends on the conditions revealed by a
limited data set. Land Science takes all reasonable professional care in preparation of this
report, using current standards and industry best practice. However, we accept no liability
whatsoever expressed or implied in respect of:

e The scope, extent or design of an investigation.

e Any conditions not directly revealed by the investigation.

e Published standards or methodologies used or adopted in this report.

e The opinion of any other party including any regulator, authority or stakeholder.
e Any dispute, claim or consequential loss arising from this report.

e Any matter other than ground conditions in the area under investigation.

Information contained in this report is intended for the use of the Client and his agents for
the purposes set out, and we accept no liability for its use by other party or for any other
purpose.

This report makes no representation on other matters such as ecology, agronomy,
arboriculture, structural condition, building materials, boundaries and planning etc.

No aspect of this report should be taken as a guarantee whatsoever that a site is free of
pollution, contamination or hazardous materials.

The levels of mobile liquid or gaseous contaminants may vary over time. Further or
additional investigation may be necessary.
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GLOSSARY OF TERMS

ACM
BGS
BRE
BS
CBR
CDM
CIRIA
CL:AIRE
CLEA
CoC
CsSM
EA
EQS
FOC
GAC
mbgl|
NHBC
mod
PAH’s
PCoC
PBET
PHE
PID

Asbestos Containing Material

British Geological Survey

Building Research Establishment

British Standard

California Bearing Ratio

Construction Design and Management regulations
Construction Industry Research and Information Association
Contaminated Land: Applications in Real Environments
Contaminated Land Exposure Assessment model
Chemical of Concern

Conceptual Site Model

Environment Agency

Environmental Quality Standards

Fraction of Organic Carbon

Generic Assessment Criterion

Meters Below Ground Level

National House Building Council

Metres above Ordnance Datum

Polycyclic Aromatic Hydrocarbons

Potential Contaminant of Concern

Physiological Based Extraction Testing

Public Health England

Photo-lonisation Detector

PQRA
PSD
RMS
SGV
SOM
SPZ
SPT
SSSI
ST-WEL
SVOC'’s
TPH
TRRL
TWA-WEL
UK HBF
VOC's
WAC

Preliminary Quantitative Risk Assessment
Particle Size Distribution Test
Remediation Method Statement

Soil Guideline Value

Soil Organic Matter

Source Protection Zone

Standard Penetration Test

Sites of Special Scientific Interest
Short Term Workplace Exposure Limit
Semi-Volatile Organic Compounds
Total Petroleum Hydrocarbons

Transport Road Research Laboratory

Time Weighted Average Workplace Exposure Limit

United Kingdom House Building Federation
Volatile Organic Compounds

Waste Acceptance Criteria

Page 22 of 24





Lond@t
Science

GODWIN AND CROWNDALE ESTATE — Phase Il Geotechnical and Geo-environmental Investigation

ACCOMPANYING NOTES - SOIL CONTAMINATION Primary and Secondary Sources

The secondary sources used in this report are: soil, groundwater and ground gases, as

Screening Suites .
summarised below:

The LS1 routine screening suite is based broadly upon determinands listed within the
former ICRCL guidance note 59/83 2nd edition 1987, CLR publication CLR8, and
Environment Agency R&D66 publication. Additional testing for stone and moisture content,
fraction of organic carbon (‘foc’), and pH value, were also undertaken. Given that Sulphate
is not a priority in terms of human health, water soluble Sulphate is analysed instead in
order to assess the risks posed to the built environment.

Site Workers

Site managers are responsible for the safety of persons in their employ under a variety of
instruments including the CDM regulations and Health & Safety at Work Act. In terms of
working on contaminated sites, guidance can be sought from the CIRIA publication entitled
"A Guide for Safe Working on Contaminated Sites".

Any work in confined spaces confined spaces should only be carried out following
appropriate risk assessment and following suitable safety protocols in accordance with the
HSE guidance entitled "Work in Confined Spaces". A detailed risk assessment can be
prepared in this respect, but is outside the scope of this appointment.

Discovery Strategy

Unexpected soil conditions may be encountered during the process of site demolition and
construction. Examples may include oily pockets within the soil, pockets of cement
boarding or fibrous materials within the soil, black ashy materials, soils exhibiting strong
odours, brightly coloured materials, and former structures or brickwork.

Should previously undiscovered contamination be encountered during construction by the
ground worker’s, this should be reported to the Geo-Environmental Consultant
immediately in order that any necessary inspection may be made. All site workers should
be made aware of their responsibility to observe, report, and act on any potentially
suspicious or contaminated materials they may encounter.

Secondary Summary
source
Soil Contaminants bound into or entrained with the soil matrix, for

instance ashes, clinkers, bituminous materials, asbestos containing
materials, etc. Also, soils may become contaminated by other
activities, such as leaking chemical storage, drainage and the like,
becoming bound into the soil mineralogy or organic matter. Soils
may also generate soil-borne dusts and volatile organic compounds
may generate organic vapours.

Volatile vapours

Many organic compounds are either volatile or semi volatile (at
different temperatures and pressures) which mean they will
volatilise and generate vapours. In an enclosed system, the ratio of
vapours to other compartments will come into equilibrium, but in
open systems the process may continue until the source has been
depleted.

Ground gases

Organic matter, including wastes, hydrocarbons and other
compounds, will decay through microbial action. This will primarily
release Carbon Dioxide but may also release Methane under
anaerobic conditions. This may be an issue in natural soils (e.g.
alluvium and dock silt) in man-made soils (e.g. landfill sites and
filled ground) and other environments (e.g. mine workings).

Groundwater

Contaminants may dissolve into pore water which in turn can
percolate downwards into the groundwater table. Rapid discharge
of fluids may also enter groundwater directly. Organic compounds
may form separate light or dense non-aqueous phase liquids upon
or at the base of the water column. Organic contaminants may
generate organic vapours.
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1 Revised EU Waste Framework Directive 2008 2008/98/EC [transposed
into English law under The Waste (England and Wales) Regulations
2011]

REFERENCES

2

Revised EU Waste Framework Directive 2008 2008/98/EC [transposed
into English law under The Waste (England and Wales) Regulations
2011]

European Community (EC) Directive 1999/31/EC [transposed into
English law under the Landfill (England and Wales) Regulations 2002]

Page 24 of 24





Lond@»
Science

FIGURES






formation lcensed u
ives.gov.uk/doc,

5%
2%
2 c
g8
o8
SE
=5
£8
O wn
88
3g
23
8
34
Ie

This document is the property of Land Science and is for
party makes use of this document they must do so with

www.landscience.co.uk Unit 10, 19 Albert Drive, Burgess Hill, West Sussex, RH15 9TN
Telephone: 0345 604 6494 2nd Floor, 25-28 Field Street, London, WC1X 9DA






Existing Gas:
a5 Moin 1o be moved wirhin
proposed ondscaping ared.
/| Mgin to be pesitionad 2m from
| buiiding Doundary fo- maintain
" | swply fo Soawin Coun.

Existing Gas:
.. | ©as Moin requires diverfing.

Ascenoin vinbiity of diverting fo
.| footparth soutn of the sie_

o=
sl o

= — =" B: = =]
T e o e T e R el o e T e e

f ; 1] kg, 1 s e AP i ik s i
iy = ke Wy =0 i ! | 1 251 |
- -K-\-h‘—_-z-l\!—E*-l**l—r-}.lv-\-.—_mnl.'\f—.::qﬂ.\- -—l.hv-_—:f-\-v—r_x{v—UA e L e B S B iy —— 30 e B B —— By — i —— Ena

Tral holes required fo ostermine
space for diverfing Main/senvices.
Longe Tree present on LHS of
areq.

I 9] cth‘ive. Not to scale.

TITLE: L . L REF: PREPARED:
’ Existing Site / Investigation Layout LS4257 TK
l o)}
O n &' PROJECT: , FIGURE: CHECKED:

. Godwin & Crownsdale Estate, Crowndale Rd, London NW1 1INW 3 ET

S C I e n C e CLIENT: . DATE: VERSION
Camden Council 11/06/2019 V1

WWW.LANDSCIENCE.CO.UK UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN

0345 604 6494 2ND FLOOR, 25-28 FIELD STREET, LONDON, WC1X 9DA




http://www.landscience.co.uk/



Lond@w
Science

APPENDIX A






WS1.2 Soakage Test

BH1
jr— TITLE: REF: PREPARED:
* . Photo Sheet LS4257 MB
Land &

O e PROJECT: , FIGURE: CHECKED:
. Godwin and Crowndale Estate ET

S C I e n C e CLIENT: . DATE: VERSION
Camden Borough Council 21/06/2019 V1

WWW.LANDSCIENCE.CO.UK
0345 604 6494

UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN
2ND FLOOR, 25-28 FIELD STREET, LONDON, WC1X 9DA




http://www.landscience.co.uk/



WS3

TITLE:  photo Sheet REF: 154257
LO n d ng, PROJECT:  dwin and Crowndale Estate FIGURE
S C i e n C e CLIENT: Camden Borough Council DATE: 21/06/2019
CHECK: ET CHECK: ET VERSION Vi SHEET: 10F1
WWW.LANDSCIENCE.CO.UK UNIT 10, 19 ALBERT DRIVE BURGESS HILL, WEST SUSSEX, RH15 9TN

0345 604 6494 2ND FLOOR, 25-28 FIELD STREET, LONDON, WC1X SDA




http://www.landscience.co.uk/



Lond@w
Science

APPENDIX B






: Brighton | London | Bristol | Site
L d S . ) Number
O n ew C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate WS1.1
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.50 Camden Council LS4257
Location ates Engineer Sheet
20/05/2019
Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
2140 0.10 1 Dark brown sandy CLAY with abundant rootlets. (MADE
E W GROUND) ‘
0.40 D = (080) | | ignt brown slightly clayey gravelly SAND. Gravel is fine to
= coarse brick, glass and tile. Numerous cobbles of brick and
20.80 0.70 il concrete.(MADE GROUND) ‘
0.80 D E (0.30) ; )
E Dark brown slightly clayey gravelly fine to coarse SAND.
20.50 1.00 ; .
e ’ Gravel are fragments of brick, glass and tile. (MADE
- GROUND)
= Light brown slightly clayey gravelly SAND. Sand is fine to
1.50 D E coarse. Gravel is fine to coarse, sub angular to rounded
’ = brick and flint and occasional charcoal.(MADE GROUND)
- (1.60)
2.30 D E
18.90 :: (0226(%(} Light brown slightly sandy gravelly CLAY. Sand is fine to
2.80 D 18.70 2.80 n coarse. Gravel is fine to coarse, sub angular to rounded
18.50 — (%20(8 || brick and flint and occasional charcoal. (MADE GROUND) —
:: Light brown and orangish brown and bluish grey mottled
E CLAY. (LONDON CLAY FORMATION)
; Terminated at 3.00m
Remarks
GROUNDWATER: None encountered (aﬁgﬁ'&) 'g‘ggged
BACKEFILL: Backfilled with arisings.
NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at 3.00m due to instability.
1:50 MB
Figure No.
LS4257.WS1.1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved





: Brighton | London | Bristol | Site
L d S . ) Number
O n ew C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate WS1.2
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.50 Camden Council LS4257
Location es Engineer Sheet
20/05/2019
Land Science 7
Depth Water i Level Depth . 8
(m) Sample / Tests Depth Field Records (mOD) (m ) Description Legend ®©
(m) (Thickness) =
2140 0.10 1 Dark brown clayey medium SAND with abundant grass
E 0.40 —‘ rootlets. (MADE GROUND)
0.30 D £ (0.40)
21.00 — 0.50 |, Light brown gravelly clayey SAND. Sand is medium. Fine to
E coarse sub angular to rounded flint, brick and chalk. (MADE
= GROUND)
0.70 D E - - -
E Light brown mottled blueish grey gravelly CLAY. Gravel is
c fine to coarse, sub angular to rounded chalk and flint and
1.20 HP 50kPa E (1.50) fragments of concrete and brick. (MADE GROUND)
1.20 D E '
1.70 D E
2.00 SV 52kPa F
19.50 = 2.00 Orangish brown mottled with bluish grey CLAY with rare
2.20 HP 100kPa = (0.40) | fine subangular flint gravel and brick fragments. (MADE
2.20 D = GROUND)
240 D 19.10 240 |
19.00—  2.50 [] Orangish brown mottled with bluish grey gravelly CLAY.
2.80 HP 175kPa 18.90 2.60 [| Gravel is fragments of brick. (MADE GROUND) [ — ]
%88 gv 150kPa F Orangish brown mottled with bluish grey CLAY with rare —_

: F— fine subangular flint gravel. (LONDON CLAY FORMATION) | —— ——
3.20 HP 213kPa = Light purplish brown CLAY with bluish grey mottling, 1
3.20 D F-  (1.60) | selenite and occasional orange brown fine sand lenses. — —

— (LONDON CLAY FORMATION) —
370 HP 213kPa = ...Decayed root at 3.40m. — -
3.70 D E I
4.00 SV 143kPa F — —
4.10 HP 175kPa E —
4.10 D 17.30 E 420 Light purplish brown CLAY with orange brown fine sand -
4.50 HP 200kPa i IlsgsRe'a:Tnldoi%Ienite with bluish grey veins. (LONDON CLAY —
4.50 D E  (0.80) — —
4.80 HP 200kPa F —
4.80 D E i
5.00 SV 174kPa 1650F—  5.00

E Terminated at 5.00m

Remarks
GROUNDWATER: None encountered (aﬁgﬁ'&) 'g‘ggged
BACKEFILL: Backfilled with arisings.

NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at target depth.
1:50 MB
Figure No.
LS4257.WS1.2

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved






: Brighton | London | Bristol | Site
. Number
LO n d ’ S C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate
: wWs2
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.45 Camden Council LS4257
Location ates Engineer Sheet
20/05/2019
Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests | Depth Field Records (mOD) .(m) Description Legend ©
(m) (Thickness) =
= (0-2(%} Dark brown sandy CLAY with abundant grass roots. Sand is
21255 020 1) medium. (MADE GROUND) \
F_ Dark brown very gravelly slightly clayey SAND, sand is fine
0.50 D = (0.70) | to medium. Gravel is fine to coarse angular to rounded flint,
E clinker, slate and bricks. (MADE GROUND)
2085 0.0 Light brownish grey very gravelly clayey SAND. Sand is
E medium to coarse. Gravel is fine to coarse brick, concrete
= and clinker. (MADE GROUND)
1.20 D E ... Sandstone cobble 70mm length encountered at
£ (1.10) .00m.
E ... Whole brick encountered at 1.50m.
1.90 D o
19.45 = 2.00 Dark brown very gravelly clayey SAND.Sand is medium to
2.10 D = (0.40) | coarse. Gravel is fine to coarse brick, concrete and slate.
2.40 D 19.05 2.40 (MADE GROUND)

’ F (0.30) | Light brown gravelly clayey SAND. Sand is medium to
2.60 D 18.75 2.70 |, coarse. Gravel is fine to coarse, sub angular to rounded
2.80 HP 125kPa = (0.30) —‘ flint and brick fragments. (MADE GROUND) | — |
%88 gv 87kPa 1845F—  3.00 { Brown and blueish grey mottled gravelly CLAY. Gravel is
310 HP 138kPa E medium, subangular to rounded flint with black staining L= |
3790 D == around gravels. (LONDON CLAY FORMATION) i

o Light purplish brown and bluish grey veined CLAY with ]
3.50 D = medium orangish brown sand lenses. (LONDON CLAY — —
3.60 HP 125kPa = FORMATION) -
ggg BP 150kPa E ... Selenite crystals from 3.80m. —_

’ F— (2.00) —
4.20 HP 188kPa = — —
4.30 = —_
4.50 SV 112kPa F |
4.50 D = -
4.50 HP 163kPa F —
4.70 HP 188kPa = — —
4.80 D = i

16.45— 5.00
4.90 HP 213kPa = )
500 SV 148kPa = Terminated at 5.00m

Remarks
GROUNDWATER: None encountered (aﬁgﬁ'&) 'g‘ggged
BACKEFILL: Backfilled with arisings.

NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at target depth.
1:50 MB
Figure No.
1s4257.WS2

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved





Q_ Brighton | London | Bristol | Site
. Number
LO n d ws C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate Ws3
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.20 Camden Council LS4257
Location ates Engineer Sheet
20/05/2019
Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
E (0.30) | Dark brown clayey gravelly SAND with abundant grass
20.90 E 0.30 roots. Sand is medium. Gravel is fine to coarse, sub
0.30 D SYE : angular to rounded flint and glass fragments. (MADE
F— (0.35) || GROUND)
0.50 D 20555 065 |
0.60 D Y e ' Dark brown clayey gravelly SAND. Sand is medium. Gravel
0.80 D = (0.45) || is ine to coarse, sub angular to rounded flint, brick and
- concrete fragments. (MADE GROUND)
20.10 1.10 h
1.30 HP 138kPa = Pale brown very sandy clayey GRAVEL. Sand is medium to —_—
1.30 D £ coarse. Gravel is fine to coarse, subangular to rounded —
E flint and occasional fine brick fragments. (MADE GROUND) ||~ __|
= ... A shell of 30mm length was encountered at 0.90m. J—
1.70 D :: (1.50) Brown and orangish brown and red mottled sandy CLAY —
1.90 HP 125kPa = : with fine decayed roots. Sand is medium. (LONDON CLAY [— —
1.90 D E FORMATION) |
2,00 SV 49kPa = ... Band of fine to medium, subangular to rounded flint I
230 HP 150kPa = gravel encountered between 1.70m and 1.90m. — —
230 D = ... Becoming more sandy from 2.00m. L |
2.60 HP 125kP. =
2.60 D a 1860 260 Brown and orangish brown CLAY mottled with beige and —
} bluish grey CLAY with occasional orangish brown fine to — —
3.00 SV 101kP: = medium micaceous sand lenses. (LONDON CLAY L= |
a — FORMATION) — -
3.40 HP 175kPa :: (1.40) | — |
3.40 D £ —_
3.80 HP 175kPa = T — ]
3.80 D E i
= Terminated at 4.00m
Remarks
GROUNDWATER: None encountered Scale | | Logged
> - o (approx) y
BACKEFILL: Backfilled with arisings.
NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at 4.0m due to obstruction (possibly tree roots).
1:50 MB
Figure No.
1s4257.WS3

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved





Brighton | London | Bristol

Site

Q‘ . Number
LO n d ’ S C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate
; WS5
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.72 Camden Council LS4257
Location ates Engineer Sheet
21/05/2019
Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
E (0.35) Dark brown slightly sandy slightly gravelly CLAY. Sand is
= : medium. (MADE GROUND)
2137 0.35
0.35 D F_ (0:20) | Brown sandy gravelly CLAY. Sand is medium. Gravel is fine
2117 = 0.5 to medium, sub angular flint and boulder concrete and
E brick. (MADE GROUND)
0.70 D E  (0.65) . . -
E Reddish brown slightly clayey gravelly SAND. Sand is
c medium to coarse, gravel is subanglular to rounded flint,
20.52 1.20 | crushed brick and brick cobbles. (MADE GROUND)
1.20 D E .
= Pale brown gravelly CLAY. Gravel is fine to coarse, sub
1.50 HP 125kPa £ (0.60) | angular to subrounded flint, creamic and charcoal with
== crushed brick. (MADE GROUND)
1;8 aP 100KP 19.92 :: (0128(%(} Bluish grey and orangish brown slightly gravelly mottled g L ‘
200 SV 68KP a 19.72— 2.0 CLAY with black staining. Gravel is rare fine subangular
: a = (0.30) W flint. (LONDON CLAY FORMATION)
2.20 D 1942 2.30 ] No recovery.
240 D £
E (0.50) | Ppale orangish brown and bluish grey mottled slightly sandy
2.80 HP 125kPa = gravelly CLAY with orangish brown fine sand pockets. Sand
2.80 D 1892 280 I1is fine to medium. Gravel is fine to medium sub angular to —
3.00 SV 114kPa = O || rounded flint.(LONDON CLAY FORMATION
18.72F 3.0
3.20 HP 125kPa = Orangish brown CLAY with bluish grey clay veining and — —
3.20 D = beige clay pockets. (LONDON CLAY FORMATION) —_
= Dark brown CLAY with bluish grey veining and occasional | = |
E orangish brown, fine to medium sand pockets. (LONDON _
370 AP 150kPa = CLAY FORMATION) = |
4.00 SV 127kPa F—  (2.00) — —
4.10 D = — —
4.20 HP 200kPa E -
4.50 HP 213kPa o ]
4.50 D = -
4.70 HP 200kPa F —
4.80 D E i
5.00 SV 172kPa 1672 500
E Terminated at 5.00m
Remarks
GROUNDWATER: None encountered (aﬁgﬁ'&) 'g‘ggged
BACKEFILL: Backfilled with arisings.
NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at target depth.
1:50 MB
Figure No.
LS4257.WS5
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: Brighton | London | Bristol | Site Borehole
. Number
LO n d ws C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate BH1
www.landscience.co.uk
Boring Method Casing Diameter Ground Level (mOD) | Client Job
. . Number
Cable Percussion 21.65 Camden Council LS4257
Location ates Engineer Sheet
21/05/2019
Land Science 12
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ®©
(m) (m) (Thickness) =
£ (020
21.45E (0.2(} | Tarmac (MADE GROUND)
0.30 21.35 0.30 [] Dark brown clayey gravelly SAND. Sand is medium. Gravel
E is fine to medium sub angular to subrounded flint and
0.50 - crushed brick. (MADE GROUND)
= Reddish brown sandy GRAVEL. Sand is medium to coarse.
E Gravel is crushed brick, concrete, clinker and subangular to
= rounded flint. (MADE GROUND)
1.20-1.65 SPT(C) N=40 5,7/9,10,10,11 = (200
1.20-1.65 B (.
1.75 D E
2.00-2.25 | SPT(C)16/100 4,514,435 o
2.00-2.45 B =
19.35 = 230 Brown CLAY with orangish brown fine micaceous sand
F—  (0.45) | pockets. (LONDON CLAY FORMATION)
2.75 D 18.90 E 275 Brown CLAY with bluish grey clay veins and selenite -
F crystals (LONDON CLAY FORMATION) — —
3.00-3.45 F L
3.75 D = |
4.00-4.45 SPT N=20 4,4/4,5,5,6 = L |
4.00-4.45 D = [
(365 e
4.75 :: — —
5.00-5.45 E | — |
6.00 D ;7 | =
1525 6.40 Orangish brown gravelly CLAY with fine to medium NN
6.50-6.95 SPT N=38 9,5/7,9,10,12 E orangish brown sand lenses. Gravel is reddish brown
6.50-6.95 D = medium to coarse subangular sandstone. (LONDON CLAY
= FORMATION)
E (1.10)
7.50 D 14.15 = 7.50 Dark grey slightly silty CLAY with lenses of fine orangish C—
} brown sand and coarse selenite crystals.(LONDON CLAY -
E FORMATION) %
8.00-845 | U - g
E  (1.50) x
9.00 D 12850—  9.00 mpap grey sandy CLAY with fine selenite crystals. Sand is
= fine. (LONDON CLAY FORMATION)
9.50-9.95 SPT N=25 4,4/5,6,7,7 ;*
9.50-9.95 D ==
Remarks
GROUNDWATER: None encountered. (aﬁgﬁ'&) 'g‘ggged
DIAMETER: 150mm throughout.
BACKEFILL: Backfilled with arisings.
NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at target depth. 1:50 MB
Figure No.
Is4257.BH1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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One Dimensional Consolidation Test

TEST CERTIFICATE

i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park

Watford Herts WD18 8YS

UKAS
TESTING
Science
4041 Tested in Accordance with: BS 1377-5: 1990: Clause 3
Client: Land Science Client Reference: LS4257
Client Address: The Old Police Station, Jobs Lane, Job Number: 19-42706
Sayers Common, West Sussex, Date Sampled: 22/05/2019
BN6 OHE Date Received: 23/05/2019
Contact: Tom Kistruck Date Tested: 28/05/2019
Site Name: Godwin and Crowndale Estate Sampled By: Not Given
Site Address: Not Given
Test Results:
Laboratory Reference: 1229525 Depth Top [m]: 11.00
Hole No.: BH1 Depth Base [m]: 11.45
Sample Reference: ~ Not Given Sample Type: U
Sample Description: ~ Brown CLAY
0.750
0.700 f—====EESmTomomom oS =
0.650
o 0.600 \
g 0550 o
2 o
5 0.500
>
0.450
0.400
0.350
0.300
0.250
_. 2500
(0]
£ 20.00 —— 11 —— 111 —— 11111 —— 111
éﬁ 15.00 H ——T— T T T —— T T 1T
— 10.00 - —— 11 —— 111
:g 5.00 A ——T— T T T —— T T 1T
> 0.00
© 1 10 100 1000 10000
Applied Pressure kPa
Applied Voids Cv Cv Preparation
Pressure ratio Mv (t50, log )| (190, root Csec
kPa m2/MN m2/yr m2/yr
0 0.713 - - - - Index tests
100 0.650 0.37 N/A N/A N/A Orientation of the sample Vertical
200 0.631 0.12 15 N/A N/A Particle density assumed 2.65 |Mg/m3
400 0.596 0.11 2.2 3.6 0.0019 Liquid limit N/A %
800 0.550 0.072 15 2.6 0.0013 Plastic limit N/A %
1200 0.523 0.044 0.59 2.2 0.0019
400 0.552 0.024 Specimen details Initial Final
Diameter 50.00 - mm
Height 20.00 18.11 [mm
Moisture Content 26 26 %
Bulk density 1.95 2.15 Mg/m3
Dry density 1.55 1.71 Mg/m3
Voids Ratio 0.713 0.552
Saturation 96 125 %
Avg. temperature for test 22.0 °C
Swelling Pressure Not measured kPa
Settlement on saturation %
Note: Cv corrected to 20°C
Remarks: Stage 1-swelling
Approved: Dariusz Piotrowski Signed: Darren Berrill
:~-\; .!, | PL Geotechnical Laboratory Manager :D%QS Geotechnical General Manager
e Date Reported: 07/06/2019 = < for and on behalf of i2 Analytical Ltd GF 172.11

*Opinions and interpr expressed herein

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

de of the scope of the UKAS Accreditation.

"Any of compl with based the analytical results in a report take in to account no contribution from uncertainty

of measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of

Page 1 of 1

The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

measurement uncertainty can be provided on request.”





TEST CERTIFICATE

Unconsolidated Undrained ?Q’;ﬂé’ggz'ts"ﬁea o
Triaxial Compression Croxley Green Business Park
UKAS Tested in Accordance with: Watford Herts WD18 8YS
L1l BS 1377-7: 1990: Clause 8 et Soleace
4041
Client: Land Science Client Reference: LS4257
Client Address: The Old Police Station, Jobs Lane, Job Number: 19-42706
Sayers Common, West Sussex, Date Sampled: 22/05/2019
BN6 9HE Date Received: 23/05/2019
Contact: Tom Kistruck Date Tested: 28/05/2019
Site Name: Godwin and Crowndale Estate Sampled By: Not Given
Site Address: Not Given
Test Results:
Laboratory Reference: 1229524 Depth Top [m]: 8.00
Hole No.: BH1 Depth Base [m]: 8.45
Sample Reference: Not Given Sample Type: U

Sample Description: ~ Brown CLAY

Test Number 1 Rate of Strain 2.00 %/min

Length 197.87 |mm Cell Pressure 160 kPa

Diameter 103.29 |mm Axial Strain at failure 2.1 %

Bulk Density 1.97 Mg/m3 Deviator Stress, (01-03)f 144 kPa

Moisture Content 26 % Undrained Shear Strength, cu 72 kPa %(o1-03)f
Dry Density 1.57 Mg/m3 Mode of Failure Brittle

Membrane Correction 0.11 kPa Membrane thickness 0.21 mm

Deviator Stress v Axial Strain
300

250

200

150

100

al
o

Corrected Deviator Stress kPa

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Axial Strain %

Mohr Circles

300
250
200
©
o
x
£ 150
[
c
g
t{_> 100 Position within sample
g —
B 5 // \
0 \
0 50 100 150 200 250 300 350 400 450 500 550 600
Normal Stresses kPa
Note: Deviator stress corrected for area change and membrane effects. Mohr circles and their interpretation is not covered by BS1377.
" This is provided for information only.
Remarks:
Approved: Dariusz Piotrowski Signed: Darren Berrill
\ | PL Geotechnical Laboratory Manager Geotechnical General Manager
EW} Y renes DR, e
i gie Date Reported: 07/06/2019 for and on behalf of i2 Analytical Ltd GF 184.7

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

The results included within the report are representative of the samples submitted for analysis. Page 1 of 1
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any of compliance with based the analytical results in a report take in to account no contribution from

uncertainty of . Application of uncertainty of ould provide a range within which the true result lies. An
estimate of measurement uncertainty can be provided on request."





TEST CERTIFICATE

Unconsolidated Undrained ?Q’;ﬂé’ggz'ts"ﬁea o
Triaxial Compression Croxley Green Business Park
UKAS Tested in Accordance with: Watford Herts WD18 8YS
L1l BS 1377-7: 1990: Clause 8 et Soleace
4041
Client: Land Science Client Reference: LS4257
Client Address: The Old Police Station, Jobs Lane, Job Number: 19-42706
Sayers Common, West Sussex, Date Sampled: 22/05/2019
BN6 9HE Date Received: 23/05/2019
Contact: Tom Kistruck Date Tested: 28/05/2019
Site Name: Godwin and Crowndale Estate Sampled By: Not Given
Site Address: Not Given
Test Results:
Laboratory Reference: 1229525 Depth Top [m]: 11.00
Hole No.: BH1 Depth Base [m]: 11.45
Sample Reference: Not Given Sample Type: U

Sample Description: ~ Brown CLAY

Test Number 1 Rate of Strain 2.00 %/min

Length 200.24 |mm Cell Pressure 220 kPa

Diameter 101.86 |mm Axial Strain at failure 11.8 %

Bulk Density 2.07 Mg/m3 Deviator Stress, (01-03)f 394 kPa

Moisture Content 26 % Undrained Shear Strength, cu 197 kPa %(o1-03)f
Dry Density 1.65 Mg/m3 Mode of Failure Compound

Membrane Correction 0.50 kPa Membrane thickness 0.20 mm

Deviator Stress v Axial Strain
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Normal Stresses kPa
Note: Deviator stress corrected for area change and membrane effects. Mohr circles and their interpretation is not covered by BS1377.
" This is provided for information only.
Remarks:
Approved: Dariusz Piotrowski Signed: Darren Berrill
\ | PL Geotechnical Laboratory Manager Geotechnical General Manager
EW} Y renes DR, e
i gie Date Reported: 07/06/2019 for and on behalf of i2 Analytical Ltd GF 184.7

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

The results included within the report are representative of the samples submitted for analysis. Page 1 of 1
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any of compliance with based the analytical results in a report take in to account no contribution from

uncertainty of . Application of uncertainty of ould provide a range within which the true result lies. An
estimate of measurement uncertainty can be provided on request."





TEST CERTIFICATE

Unconsolidated Undrained ?Q’;ﬂé’ggz'ts"ﬁea o
Triaxial Compression Croxley Green Business Park
UKAS Tested in Accordance with: Watford Herts WD18 8YS
e BS 1377-7: 1990: Clause 8 Science
4041
Client: Land Science Client Reference: LS4257
Client Address: The Old Police Station, Jobs Lane, Job Number: 19-42706
Sayers Common, West Sussex, Date Sampled: 22/05/2019
BN6 9HE Date Received: 23/05/2019
Contact: Tom Kistruck Date Tested: 28/05/2019
Site Name: Godwin and Crowndale Estate Sampled By: Not Given
Site Address: Not Given
Test Results:
Laboratory Reference: 1229526 Depth Top [m]: 14.55
Hole No.: BH1 Depth Base [m]: 15.00
Sample Reference: Not Given Sample Type: U

Sample Description: ~ Brown CLAY

Test Number 1 Rate of Strain 2.00 %/min

Length 191.54 |mm Cell Pressure 291 kPa

Diameter 103.77 |mm Axial Strain at failure 5.0 %

Bulk Density 1.92 Mg/m3 Deviator Stress, (01-03)f 320 kPa

Moisture Content 24 % Undrained Shear Strength, cu 160 kPa %(o1-03)f
Dry Density 1.55 Mg/m3 Mode of Failure Brittle

Membrane Correction 0.21 kPa Membrane thickness 0.16 mm

Deviator Stress v Axial Strain
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Note: Deviator stress corrected for area change and membrane effects. Mohr circles and their interpretation is not covered by BS1377.
" This is provided for information only.
Remarks:
Approved: Dariusz Piotrowski Signed: Darren Berrill
| PL Geotechnical Laboratory Manager Geotechnical General Manager
EW} Y renes DR, e
i gie Date Reported: 07/06/2019 for and on behalf of i2 Analytical Ltd GF 184.7

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. .
Any of compliance with based the analytical results in a report take in to account no contribution from

Page 1of1 uncertainty of . Application of uncertainty of ould provide a range within which the true result lies. An
estimate of measurement uncertainty can be provided on request.”

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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MCERTS

Tom Kistruck

Land Science i2 Analytical Ltd.
The Old Police Station 7 Woodshots Meadow,
Jobs Lane Croxley Green
Sayers Common Business Park,
West Sussex Watford,
BN6 9HE Herts,
WD18 8YS
t: 0845 604 6494 t: 01923 225404
f: 01923 237404
e: Tom.Kistruck@landscience.co.uk e: reception@i2analytical.com
Analytical Report Number : 19-42649
Project / Site name: Godwin and Crowndale Estate Samples received on: 23/05/2019
Your job number: LS4257 Samples instructed on: 23/05/2019
Your order number: Analysis completed by: 04/06/2019
Report Issue Number: 1 Report issued on: 04/06/2019
Samples Analysed: 7 soil samples

Dr Claire Stone
Quality Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41 -711 Ruda Slaska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting

asbestos - 6 months from reporting
Excel copies of reports are only valid when accompanied by this PDF certificate.

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of
measurement uncertainty can be provided on request.

Science

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Page 1 of 6





il ﬂZCERTj Science
Analytical Report Number: 19-42649
Project / Site name: Godwin and Crowndale Estate
Lab Sample Number 1229211 1229212 1229213 1229214 1229215
Sample Reference BH1 WS1.1 WS1.2 WS2 WS3
Numb. D ES D ES D
Depth (m) 14.00 0.40 0.30 0.50 0.30
Date Sampled 22/05/2019 22/05/2019 22/05/2019 22/05/2019 22/05/2019
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
>
. S " 2
Analytical Parameter 5 g3 g8
(Soil Analysis) & 2 : §g
® g
Stone Content % 0.1 NONE <0.1 40 <0.1 <0.1 <0.1
Moisture Content % N/A NONE 15 10 14 8.5 8.0
Total mass of sample received kg 0.001 NONE 0.87 1.1 1.1 1.6 1.1
Asbestos in Soil Screen / Identification Name Type N/A | 1SO 17025 - Chrysotile - Chrysotile -
Asbestos in Soil Type N/A 1SO 17025 - Detected - Detected -
Asbestos Quantification (Stage 2) % 0.001 | 150 17025 - < 0.001 - < 0.001 -
Asbestos Quantification Total % 0.001 | IS0 17025 - < 0.001 - < 0.001 -
General Inorganics
pH - Automated pH Units N/A MCERTS 8.8 10.6 8.4 8.3 8.6
Total Cyanide mg/kg 1 MCERTS - <1 - <1 -
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.88 0.35 0.22 0.21 0.13
Sulphide mg/kg 1 MCERTS - 7.8 - 11 -
Fraction Organic Carbon (FOC) N/A 0.001 MCERTS - 0.0079 - 0.018 -
Total Phenols
[Total Phenols (monohydric) | mokg | 1 | mcerrs - <10 - <10 - |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS - < 0.05 - < 0.05 -
Acenaphthylene mg/kg 0.05 MCERTS - < 0.05 - 0.21 -
Acenaphthene mg/kg 0.05 MCERTS - < 0.05 - 0.26 -
Fluorene mg/kg 0.05 MCERTS - <0.05 - 0.42 -
Phenanthrene mg/kg 0.05 MCERTS - 0.49 - 3.3 -
Anthracene mg/kg 0.05 MCERTS - 0.10 - 0.64 -
Fluoranthene mg/kg 0.05 MCERTS - 1.1 - 5.3 -
Pyrene mg/kg 0.05 MCERTS - 1.0 - 4.6 -
Benzo(a)anthracene mg/kg 0.05 MCERTS - 0.58 - 3.3 -
Chrysene mg/kg 0.05 MCERTS - 0.59 - 2.1 -
Benzo(b)fluoranthene mg/kg 0.05 MCERTS - 0.66 - 3.4 -
Benzo(k)fluoranthene mg/kg 0.05 MCERTS - 0.38 - 1.3 -
Benzo(a)pyrene mg/kg 0.05 MCERTS - 0.57 - 2.7 -
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS - 0.37 - 1.5 -
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS - < 0.05 - 0.43 -
Benzo(ghi)perylene mg/kg 0.05 MCERTS - 0.43 - 1.9 -
Coronene mg/kg 0.05 NONE - < 0.05 - < 0.05 -
Total PAH
[Total WAC-17 PAHs | makg T o085 | none - 6.2 - 31 - ]
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS - 21 - 28 -
Barium (aqua regia extractable) mg/kg 1 MCERTS - 260 - 750 -
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS - 0.56 - 0.95 -
Boron (water soluble) mg/kg 0.2 MCERTS - 2.2 - 1.7 -
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS - 0.5 - 0.6 -
Chromium (hexavalent) mg/kg 1.2 MCERTS - <1.2 - <1.2 -
Chromium (aqua regia extractable) mg/kg 1 MCERTS - 21 - 35 -
Copper (aqua regia extractable) mg/kg 1 MCERTS - 80 - 110 -
Lead (aqua regia extractable) mg/kg 1 MCERTS - 1400 - 1600 -
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS - 2.8 - 1.4 -
Nickel (aqua regia extractable) mg/kg 1 MCERTS - 16 - 52 -
Selenium (aqua regia extractable) mg/kg 1 MCERTS - <1.0 - 1.2 -
Vanadium (aqua regia extractable) mg/kg 1 MCERTS - 51 - 51 -
Zinc (aqua regia extractable) mg/kg 1 MCERTS - 270 - 750 -

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Page 2 of 6





wit  7)2CERTS

Analytical Report Number: 19-42649

Project / Site name: Godwin and Crowndale Estate

Science

Lab Sample Number 1229216 1229217
Sample Reference WS3 WS5
Numb. ES ES
Depth (m) 0.50 0.35
Date Sampled 22/05/2019 22/05/2019
Time Taken None Supplied None Supplied
>
. S " 2
Analytical Parameter 5 g3 g8
(Soil Analysis) & g7 §g
E °
=l
Stone Content % 0.1 NONE N <0.1
Moisture Content % N/A NONE - 18
Total mass of sample received kg 0.001 NONE - 1.1
Asbestos in Soil Screen / Identification Name Type N/A | 1SO 17025 - -
Asbestos in Soil Type N/A 1SO 17025 Not-detected Not-detected
Asbestos Quantification (Stage 2) % 0.001 |} 1S0O 17025 - -
Asbestos Quantification Total % 0.001 | IS0 17025 - -
General Inorganics
pH - Automated pH Units N/A MCERTS - 8.1
Total Cyanide mg/kg 1 MCERTS - <1
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS - 0.078
Sulphide mg/kg 1 MCERTS - 7.8
Fraction Organic Carbon (FOC) N/A 0.001 MCERTS - 0.022
Total Phenols
[Total Phenols (monohydric) | mokg | 1 | mcerrs - <10 |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS - < 0.05
Acenaphthylene mg/kg 0.05 MCERTS - < 0.05
Acenaphthene mg/kg 0.05 MCERTS - < 0.05
Fluorene mg/kg 0.05 MCERTS - < 0.05
Phenanthrene mg/kg 0.05 MCERTS - 0.22
Anthracene mg/kg 0.05 MCERTS - < 0.05
Fluoranthene mg/kg 0.05 MCERTS - 0.50
Pyrene mg/kg 0.05 MCERTS - 0.48
Benzo(a)anthracene mg/kg 0.05 MCERTS - 0.31
Chrysene mg/kg 0.05 MCERTS - 0.31
Benzo(b)fluoranthene mg/kg 0.05 MCERTS - 0.39
Benzo(k)fluoranthene mg/kg 0.05 MCERTS - 0.27
Benzo(a)pyrene mg/kg 0.05 MCERTS - 0.38
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS - 0.26
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS - < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS - 0.34
Coronene mg/kg 0.05 NONE - < 0.05
Total PAH
[Total WAC-17 PAHs | makg T o085 | none - 3.5 ]
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS - 16
Barium (aqua regia extractable) mg/kg 1 MCERTS - 120
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS - 1.0
Boron (water soluble) mg/kg 0.2 MCERTS - 2.3
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS - 0.4
Chromium (hexavalent) mg/kg 1.2 MCERTS - <1.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS - 29
Copper (aqua regia extractable) mg/kg 1 MCERTS - 41
Lead (aqua regia extractable) mg/kg 1 MCERTS - 94
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS - 0.4
Nickel (aqua regia extractable) mg/kg 1 MCERTS - 29
Selenium (aqua regia extractable) mg/kg 1 MCERTS - 2.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS - 57
Zinc (aqua regia extractable) mg/kg 1 MCERTS - 100

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257

The results included within the report are representative of the samples submitted for analysis.
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Science

Analytical Report Number: 19-42649
Project / Site name: Godwin and Crowndale Estate

Your Order No:

Certificate of Analysis - Asbestos Quantification

Methods:
Qualitative Analysis

The samples were analysed qualitatively for asbestos by polarising light and dispersion staining as described by the Health and Safety
Executive in HSG 248.

Quantitative Analysis

The analysis was carried out using our documented in-house method A006 based on HSE Contract Research Report No: 83/1996: Development
and Validation of an analytical method to determine the amount of asbestos in soils and loose aggregates (Davies et al, 1996) and HSG 248.
Our method includes initial examination of the entire representative sample, then fractionation and detailed analysis of each fraction, with
quantification by hand picking and weighing.

The limit of detection (reporting limit) of this method is 0.001 %.

The method has been validated using samples of at least 100 g, results for samples smaller than this should be interpreted with caution.

Both Qualitative and Quantitative Analyses are UKAS accredited.

Sambple Sample | Sample | Asbestos Containing Asbestos by hand Total %
NumII:er Sample ID| Depth Weight Material Types PLM Results picking/weighing Asbestos in
(m) (g9) Detected (ACM) (%) Sample
1229212 WS1.1 0.40 133 Loose Fibres Chrysotile < 0.001 < 0.001
1229214 WS2 0.50 136 Loose Fibres Chrysotile < 0.001 < 0.001

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 4 of 6





ﬂzc E RTJ 1 Science

Analytical Report Number : 19-42649
Project / Site name: Godwin and Crowndale Estate

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation.
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content.

Lab
Number Reference Number

Depth (m) |Sample Description *

1229211 BH1 D 14.00 Grey clay and sand.

1229212 WS1.1 ES 0.40 Brown clay and loam with stones and brick.
1229213 WS1.2 D 0.30 Brown sandy clay with gravel and brick.

1229214 WS2 ES 0.50 Brown clay and loam with gravel and brick.
1229215 WS3 D 0.30 Brown sandy loam with gravel and vegetation.
1229216 WS3 ES 0.50 -

1229217 WS5 ES 0.35 F3rown clay and sand with gravel and vegetation.

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 5 of 6





4041

MCERTS

Analytical Report Number : 19-42649
Project / Site name: Godwin and Crowndale Estate
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

Science

- - P - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Asbestos identification in soil Asbestos Identification with the use of polarised In house method based on HSG 248 A001-PL D 1S0 17025

light microscopy in conjunction with disperion
staining techniques.
Asbestos Quantification - Gravimetric |Asbestos quantification by gravimetric method - in  |HSE Report No: 83/1996, HSG 248, HSG A006-PL D IS0 17025
house method based on references. 264 & SCA Blue Book (draft).
Boron, water soluble, in soil Determination of water soluble boron in soil by hot |In-house method based on Second Site L038-PL D MCERTS
water extract followed by ICP-OES. Properties version 3
D.O. for Gravimetric Quant if Dependent option for Gravimetric Quant if In house asbestos methods A001 & A006. A006-PL D NONE
Screen/ID positive Screen/ID positive scheduled.
Fraction of Organic Carbon in soil Determination of fraction of organic carbon in soil  JIn-house method based on BS1377 Part 3, L009-PL D MCERTS
by oxidising with potassium dichromate followed by 1990, Chemical and Electrochemical Tests
titration with iron (II) sulphate.
Hexavalent chromium in soil (Lower | Determination of hexavalent chromium in soil by In-house method L080-PL w MCERTS
Level) extraction in water then by acidification, addition of
1,5 diphenylcarbazide followed by colorimetry.
Metals in soil by ICP-OES Determination of metals in soil by aqua-regia In-house method based on MEWAM 2006 L038-PL D MCERTS
digestion followed by ICP-OES. Methods for the Determination of Metals in
Soil.
Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, L019-UK/PL w NONE
1990, Chemical and Electrochemical Tests
Monohydric phenols in soil Determination of phenols in soil by extraction with  |In-house method based on Examination of L080-PL w MCERTS
sodium hydroxide followed by distillation followed Water and Wastewater 20th Edition:
by colorimetry. Clesceri, Greenberg & Eaton (skalar)
pH in soil (automated) Determination of pH in soil by addition of water In-house method based on BS1377 Part 3, L099-PL D MCERTS
followed by automated electrometric measurement. 1990, Chemical and Electrochemical Tests
Speciated WAC-17 PAHSs in soil Determination of PAH compounds in soil by In-house method based on USEPA 8270. L064-PL D NONE
extraction in dichloromethane and hexane followed |MCERTS accredited except Coronene.
by GC-MS with the use of surrogate and internal
standards.
Stones content of soil Standard preparation for all samples unless In-house method based on British Standard L019-UK/PL D NONE
otherwise detailed. Gravimetric determination of Methods and MCERTS requirements.
stone > 10 mm as % dry weight.
Sulphate, water soluble, in soil (16hr |Determination of water soluble sulphate by ICP- In-house method based on BS1377 Part 3, L038-PL D MCERTS
extraction) OES. Results reported directly (leachate equivalent) |1990, Chemical and Electrochemical Tests,
and corrected for extraction ratio (soil equivalent). ]2:1 water:soil extraction, analysis by ICP-
OES.
Sulphide in soil Determination of sulphide in soil by acidification and |In-house method Lo10-PL D MCERTS
heating to liberate hydrogen sulphide, trapped in an
alkaline solution then assayed by ion selective
electrode.
Total cyanide in soil Determination of total cyanide by distillation In-house method based on Examination of L080-PL w MCERTS
followed by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (Skalar)

For method S

in 'UK' lysi

have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.
Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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1 INTRODUCTION

1.1 General

Land Science was instructed by London Borough of Camden to undertake a phase Il
geotechnical and geo-environmental investigation in relation to the proposed development
of 10.no dwellings within the current grounds of the Godwin and Crowndale Estate,
Crowndale Road, London, NW1 1INW. The location of the site is shown on Figure 1, which
is centred at grid reference TQ 294 833.

1.2 The Site

The area under investigation comprised a public area to the rear of the Godwin and
Crowndale residential buildings. This area included a car park, Multi Use Games Area
(MUGA), and communal landscaped gardens.

The layout of the existing site is indicated on Figure 2, and a walkover survey is presented
in section 3.0. The area was approximately 1.20 hectares. It was understood that the Client

was in ownership of the site, and that this investigation was not a pre-purchase appraisal.

1.3 Form of Development

The proposed development was understood to comprise the construction of ten new
residential dwellings with private gardens and landscape improvements to the courtyard
of the Godwin and Crowndale Estate. Figure 3 illustrates the layout of the proposed
redevelopment. The findings may change if the development proposals are revised.

1.4 Previous Investigations

e  Selected samples (including materials bearing field evidence of contamination)
should be sent for laboratory analysis. The main analytical suite is identified
below.

e Positions should be located in areas of concern; i.e. targeted to specific points of
potential contamination such as previous dwelling location, and in receptor
sensitive locations such as in proposed garden areas, below the footprint
dwellings, in the location of buried services, etc.

e  Positions should be located adjacent to the site boundaries to evaluate the
potential for contamination to have migrated laterally off site and impact on
adjacent land users.

The analytical suite, based on the known site history and walkover survey, should include:

e General parameters: Acidity (pH), fraction of organic carbon.

o Metals; Arsenic, Cadmium, Chromium (total), Lead, Mercury, Selenium, Boron,
Copper, Nickel and Zinc.

e Non metals: water soluble Sulphate, Sulphide, total Cyanide

e Visual asbestos screening of all Made Ground samples. Where possible asbestos
fibres or ACMs are identified, these should be examined under a microscope to
determine type.

The phase Il investigation has been carried out on these recommendations.

1.5 Scope of Works

Land Science previously conducted a Phase | Desk Study for this site in June 2019. That
report has been referenced where appropriate and the recommendations therein have
formed the basis for the scope of this Phase Il assessment.

The recommendations included the following;

e Shallow boreholes, or trial pits, to assess the composition and depth of any Made
Ground and any field evidence of contamination into the underlying soils.

In accordance with the scope and the client’s requirements, the Phase Il investigation was
to comprise the following:

5no. dynamic (windowless) sampler boreholes to 5.0m.
A 15m deep cable percussive borehole.

A preliminary falling head soakage test within a borehole.
Laboratory testing.

O O O O

The fieldwork was conducted broadly as planned on 21/05/2019 - 22/05/2019 under the
supervision of Land Science.
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1.6 Geotechnical Objectives

A geotechnical investigation was required to provide an interpretation of ground conditions
with respect to foundations, pavements, soakaways, concrete specification and
excavations.

1.7 Geo-Environmental Objectives

A phase Il (intrusive investigation) was required, to provide a generic quantitative risk
assessment (GQRA) in respect of the proposed redevelopment, adjacent land uses, and the
wider environment, in the context of the planning regime.

1.8 Standards

The report may not be relied upon or transferred to any other parties without the express
written agreement of Land Science. No responsibly will be accepted where this report is
used, ether in full or in part, by any other party.

Third party information used in the production of this report has been relied upon as being
accurate. Land Science cannot warrant or accept any liability for errors and/or omissions

in third party information.

This document is issued subject to our Terms and Conditions agreed and accepted by the
Client, and the Report Conditions given towards the end of this report.

1.10 Regulators and Approvals

Where practicable, the investigation was undertaken in accordance with the following
standards and guidance:

o Model Procedures for the Management of Contaminated Land, DEFRA and
Environment Agency, September 2004 (“CLR11").

o Guiding Principles for Land Contamination, Environment Agency, March 2010,
(“GPLC”).

o National Planning Policy Framework, July 2018.

o Building Regulations Approved Document C: Site preparation and resistance to
contaminants and moisture, HM Government, July 2013.

o NHBC Standards Chapter 4.1: Land Quality - Managing Ground Conditions, 2018
edition.

o BS 5930:2015 Code of Practice for Site Investigations

o BS 1377:2018 Soils for Civil Engineering Purposes

Other technical sources have been cited in respect of specific aspects of the investigation,
as referenced throughout the text.

1.9 Confidentiality and Limitations

It is recommended that this report is submitted to any relevant authorities for their own
assessments and to provide their approval or comments accordingly. This should be in good
time before commencing on site.

1.11 Variations with time

This report may be relied upon by the Client and their agents and consultants, and should
be read and used only in full.

The report relates to conditions revealed at the time of the investigation. A number of
parameters may vary over time, particularly groundwater levels, ground gas compositions,
or concentrations of contaminants.
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2 INTRUSIVE INVESTIGATION

A factual record of the conditions encountered during the physical investigation of the site
is presented in the following sections.

2.1 Investigation Strategy

Based on the findings of the conceptual site model and the geotechnical objectives, the
intrusive investigation was based on the following strategy:

An explanation of the excavation and testing types are given in the following sections.
WS1 was drilled to 3.00m but was terminated as the Made Ground was collapsing into the
hole (this hole was then changed to WS1.1), a second hole (WS1.2) was drilled next to
WS1.1 and achieved a depth of 5.00m.

WS3 was terminated at 3.00m on an obstruction, possibly a very large root. WS4 could not
be drilled due to a number of services encountered. Attempts were made to move this
position, but the estate committee expressed concerns with the potential damage to the
Multi Use Games Area (MUGA) surface.

2.2 Dynamic (Windowless) Sampling (WS)

Dynamic Sampling entails 1m long hollow tubes with liners driven into the ground and
retracted in order to obtain samples. The process is repeated sequentially to the target
depth, unless impenetrable strata or borehole instability prevent further progress. The
liners are split, logged, tested, and subsampled. Sample compression can occur within the
liners, and the sampler can sometimes become blocked. Sample recovery is typically class
2 as defined in Eurocode 7.

2.3 Cable Percussive Boreholes (BH)

Cable Percussion is a traditional drilling technique which essentially involves repeatedly
dropping a hollow sampling tube from height into the ground, and removing any plug of
soil that is retrieved. Clay cutters, chisels, a shelling attachment and casing can also be used
down the hole.

2.4 Standard Penetration Test (SPT)

Aspect Position | Targets Testing,
Depth / | Existing Proposed Location installations
strata Location etc

Dynamic WS1 5.0m Next to NE corner of FHST, HP,

Sampler MUGA proposed sV

boreholes within development;

Godwin Location of previous
Court dwellings
WS2 5.0m Courtyard | Perimeter of HP, SV
proposed
development;
Proposed
WS3 5.0m Garden Close to NE corner of HP, SV
area development;
beside adjacent soft
Crowndale | landscaping
Court
WS4 5.0m Road Road on SW corner of | HP, SV
development
WS5 5.0m SE corner SE corner of proposed | HP, SV
of current | development; on site
car park boundary within
proposed gardens

Cable BH1 15.0m Car Park Centre of proposed SPT

Percussive development

HP —Hand Penetrometer SV —Shear Vane

FHST — Falling Head Soakage Test SPT — Standard Penetration Test

A Standard Penetration Test is used to determine the bearing capacity of soils. A sampler
attached to a drilling rod is driven into the ground for 450mm by a 63.5kg weight free-
falling 760mm for each blow. The number of blows required to penetrate the last 300mm
is recorded and an N-Value is obtained for the tested soil layer. The initial 150mm of
penetration, known as the seating blows are disregarded (Smith, 2014).
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3 GROUND CONDITIONS

3.1 General

3.4 London Clay Formation

The expected ground conditions were anticipated to comprise made ground over
superficial deposits and London Clay Formation to depth. The investigation confirmed the
anticipated ground conditions.

A summary of the encountered conditions is presented below.

Base Depth m Strata

WS1.1 | WS1.2 | WS2 Ws3 WS5 BH1

- - - - - 0.20 Hardstanding

2.80 2.50 2.70 1.10 2.00 2.30 Made Ground

3.00 5.00 5.00 5.00 5.00 15.00 London Clay
Formation

The identification of materials encountered as specific geological strata is tentative and
should be used as a guide, and interpolation between or below investigation points should
be treated with caution.

3.2 Hardstanding

London Clay Formation was proven to the base depths of all positions and generally
comprised orangish brown, bluish grey and purplish grey clay with occasional selenite.
Occasional sandy lenses are also identified.

3.5 Roots and Rootlets

Several tall mature trees were identified within the investigation area. Roots and rootlets
were identified in WS1.1, WS1.2, WS2 and WS3 to a max depth of 0.30m.

3.6 Field Evidence of Contamination

Positions BH1 was located within the tarmacadam surfaced car park. The hardstanding was
proved to a depth of 0.20m.

3.3 Made Ground

No evidence of possible soil contamination (such as staining, malodours, or brightly
coloured soils) was identified in the field.

Made Ground was identified in all holes to a maximum depth of 2.80m, and such materials
may be imported from an unknown source or mixed with hazardous materials, and as such
may contain a wide range of potential contaminants. All such materials should be treated
as suspect unless proven otherwise. Testing has been carried out, as described in section
5.

3.7 Groundwater

Groundwater was not encountered during excavation of any of the investigative positions.

3.8 Stability

Made Ground was encountered to depths of between 1.10 and 2.80m, deeper made
ground was identified in the north west of the site. The Made Ground generally comprised
gravelly clayey sand and sandy gravelly clay. Gravel included brick, glass, tile and concrete
fragments.

WS1.1 was terminated early due to a collapse, this was likely due to the nature of the Made
Ground with loose brick and other material falling into the borehole during drilling.
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4 GEO-ENVIRONMENTAL TESTING

4.1 Geochemical Laboratory Analysis

Samples were selected for geochemical analysis, based on the following rationale:

e  Representative samples of Made Ground were analysed for a routine screening
suite. The samples were taken from all boreholes, given the exposure pathways
identified in the CSM.

e  Samples of Made Ground from WS3 and BH1 were screened in the laboratory for
asbestos such as flecks of fibrous lagging and in asbestos containing materials
such as cement board etc.

The scope and extent of testing was considered appropriate and in accordance with the
Conceptual Site Model and preliminary risk assessment.

A summary of the testing scheduled is given below:

Sample Suite

LS1 Asbestos TOC Mineral Oil | PH&SO4
WS1.1(0.40m) | v v B - -

WS1.2 (0.30m) | - - - - v
WS1.2 (0.40m) - -
WS1.2 (0.40m) | - -
WS1.2 (0.40m) - -
WS1.1(0.40m) | - -
WS2 (0.50m) v
WS3 (0.30m) B B - - v
WS3 (0.50m) -
WS5 (0.35m) v
BH1 (14.00m) . . - - 4

\

<<

The relevant screening suites are defined below. Where duplicate analysis exists between
suites, each test is performed only once:

Suite Definition

LS1 (soil) | Screening suite: pH, fraction of organic carbon, Metals and Non Metals,
water soluble Sulphate, Sulphide, total Cyanide, total Phenols, speciated
PAH’s.

Asbestos | Asbestos screen: Laboratory screening for fibres and Asbestos Containing
Materials; identification where identified. Using polarising light and
dispersion staining as described in HSG 248, HSE Contract Research Report
No 83/1996and in Davies et al, 1996.

TOC Total Organic Carbon: TOC methods utilise heat and oxygen, chemical
oxidants or a combination of these to convert organic carbon to Carbon
dioxide (CO2). The evolved CO2 is then measured.

PH&S04 | Measure of the acidity or alkalinity of a soil. Measure of sulphates in soil.

The results of geochemical analysis are discussed in section 7.0.
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5 GEOTECHNICAL FIELD TESTING

5.1 Standard Penetration Testing (SPT’s)

5.2 Shear Vanes

In-situ standard penetration tests (SPT's) were undertaken within CP1, in order to assess
the relative density of the materials encountered. The blow count (N) to drive the cone
300mm after any seating blows is recorded, and is used as a measure of the relative density
of granular soils (as defined in BS5930:2015). The results may also be used to estimate the
consistency of cohesive soils, using an empirical correlation. The results are summarised
below.

Laboratory shear vane tests were performed on samples of cohesive materials recovered
within the boreholes. The test provides a direct estimate of undrained shear strength, and
in turn may be used to give an indication of consistency as defined in BS5930. The results
are summarised below.

BH1
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5.3 Penetrometers

5.4 Soakage Testing

Hand penetrometer tests were performed on samples of cohesive materials recovered
within the boreholes. The test is used to approximate undrained shear strength and in turn
has been used to give an indication of consistency as defined in BS5930. The results are

summarised below.

80
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A falling head soakage test was undertaken in WS1.2. The water level fell 0.075m in
135mins. The readings were insufficient to calculate a soil infiltration rate.
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6 GEOTECHNICAL LABORATORY TESTING

Laboratory quick undrained single stage triaxial tests were undertaken on selected
“undisturbed” samples recovered from BH1, as summarised below. The mode of failure
was generally brittle.

Strata Depth Bulk Dry density | Undrained Mode of
density (Mg/m3) Shear Failure
(Mg/m3) strength
(kPa)
London 8.00-8.45 1.97 1.57 72 Brittle
Clay 11.00-11.45 | 2.07 1.65 197 Compound
Formation | 14.55-15.00 | 1.92 1.55 160 Brittle

Geochemical testing for water soluble Sulphate and pH were undertaken, and the results
are summarised on the following table.

Strata No. of tests | Water soluble Sulphate (SOs | pH (value)
g/l)

Made 6 0.078-0.35 8.1-10.6

Ground

London Clay 1 0.88 8.80

Formation
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7 GEOTECHNICAL ASSESSMENT

The following recommendations have been made with respect to geotechnical design.

7.1 General Foundation Design

The proposed development was understood to comprise the construction of ten new
residential dwellings with private gardens and landscape improvements to the courtyard
of the Godwin and Crowndale Estate

Significant thicknesses of Made Ground were encountered across the site, to depths order
of 2.80mbgl. The depth and composition of the Made Ground was such that shallow

foundations might not be economical or practical to construct.

On this basis, it is recommended that consideration may be given to an alternative
foundation solution, such as the use of piles.

7.2 Volume Change Potential

Volume Change Potential High
Minimum void dimension | Against side of traditional foundations and 35mm
ground beams etc.
Beneath ground beam and suspended in- 150mm
situ concrete ground floors etc.
Beneath suspended precast concrete or 300mm
timber floors etc.
Minimum allowance for potential ground movement for new drains 150mm

All foundations should extend below any major root zones or desiccated soil encountered,
and trenches should be carefully inspected accordingly.

7.3 Piled Foundations

Soil shrinkability has been assessed following the NHBC Standards Chapter 4.2 (January
2018 edition). It is recommended that the advice of this publication (or similar guidance) is
taken when designing and constructing foundations in the zone of influence of trees and
hedgerows that currently exist, are to be planted, or have recently been felled.

The working load for piled foundations will depend on the installation technique, the
dimensions of the individual piles and any pile groups, in addition to the ground conditions.
The construction of piled foundations is a specialist job and the advice of a reputable
contractor should be sought prior to finalising the design.

Whilst driven piles may give a higher working load compared to a bored pile, their use may
be prevented due to the proximity of adjacent structures. Preliminary working load
capacities have been calculated for varying diameters of bored piles taken into the London
Clay Formation, below:

Strata % passing Modified Shrinkability classification
425um sieve Plasticity Index

London Clay | - >40% High volume change potential

Formation

Depth (m) 300mm diameter 450mm diameter 600mm diameter
11 205 340 495
13 240 380 530
15 300 470 665

Specifications for heave precautions on high volume change potential soils are summarised
below. In addition to the depths marked *, localised deepening of foundations will be
required in the influence of trees; it will be necessary to evaluate tree species and height
in relation to the proposed building footprints. If not already carried out, an arboricultural
survey will be required.

These working loads have been calculated on the basis of the ground and groundwater
conditions encountered within the boreholes and based on the following assumptions:

o The contribution to the working load on the upper 3.00m has been ignored.
o A factor of safety of 3 was used on the skin friction and end bearing working loads

respectively.

Piles should be taken at least five times the pile diameter into the founding strata.
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The bearing values given are applicable to single vertically loaded piles. Where groups of
piles are to be constructed, the bearing value of each individual pile should be reduced by
a factor of 0.8 and a calculation made to check for the factor of safety against block failure.

In accordance with the NHBC Standards, heave precautions may be required on the upper
portions of piles and on ground beams within the zone of influence of trees.

7.4 Ground Floor Slabs

7.6 Pavements

Given the proposals for a piled foundation design it is understood that all ground floor slabs
will be fully suspended, with a suitable minimum void space.

7.5 Excavations

The risks arising from excavation works should be properly assessed and appropriate safety
precautions should be adopted. Reference may be made to various guidance including
BS8000-1:1989, BS6031:2009 and CIRIA C97.

The likelihood of excavation instability through different strata has been assessed as
summarised below. It should be noted that all open unsupported excavations have the
potential to collapse. Excavations which are to remain open for prolonged periods will
require trench support.

Strata Stability
Topsoil/Made Generally unstable. May be battered back to a safe angle. Deeper
Ground excavations may require trench support.

It is considered that normal-rated plant and machinery will be sufficient for undertaking
excavations. Care should be taken so as not to undermine existing structures, services, or
adjacent property.

Adjacent excavations should generally be tackled in order of depth with the deepest first.
Vehicles and spoil heaps etc. should not surcharge excavations, and edge protection and
fencing should be used as appropriate. Frozen materials should not be used as backfill.

The formation level for pavements is expected to comprise Made Ground at 450mm depth.

The Made Ground was of a mixed composition, and the engineering characteristics of such
soils are highly variable and unpredictable. Due to the variability of the Made Ground it
would be prudent to assume the material to be frost susceptible throughout, thus a
minimum pavement thickness of 450mm would be appropriate.

The formation level should be carefully inspected, and any soft or loose zones should be
removed and replaced with engineering fill, well-compacted in layers to a suitable
specification. Consideration might be given to installing geotextiles. All engineering fill
should be granular and non-frost susceptible (i.e. <10% fine material passing 425um sieve).

Any hard spots in the formation level such as old foundations may induce reflective cracking
in the pavement and allowance should be made for removing any slabs or other hard spots
etc. that may be present.

It is assumed that all estate roads will be privately maintained. Where any roads are to
become adopted by the relevant Highways Authority, they should be consulted in order to

confirm local specifications and design parameters. Further testing may be required.

7.7 Building Materials

Based on BS8500-1:2015+A1:2016, the results of the Sulphate and pH analyses fell into
Class DS-2 and an ACEC class AC-2 is deemed appropriate. The advice of this publication
should be taken for the design and specification of all sub surface concrete.

Buried plastics used for potable water supplies should be upgraded to resist chemical
contamination. Metal or aluminium barrier pipework will be acceptable. No pipework

should be laid where there is evidence of hydrocarbons.

7.8 Surface Water Drainage

Given the low permeability of shallow soils, it is unlikely that soakaways will perform
satisfactorily at this site. Consideration might be given other means of disposal such as
discharge to surface water sewer.
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8 HUMAN HEALTH RISK ASSESSMENT

8.1 General

A Tier 1 Generic Quantitative Risk Assessment (GQRA) has been prepared for soil
contamination. It should be noted that the presence of a possible contaminant does not
necessarily imply that a site or area is contaminated or that there is any unacceptable risk
to human health.

The conceptual site model identified a potential pollutant linkage between made ground
and End Users & Adjacent Land Users.

Source Pathway Receptor
Soils: Dermal contact End Users
Made Ground Inhalation
Ingestion
Inhalation Adjacent Land Users
8.2 Screening Values

For contaminants where the respective screening value is dependent on Soil Organic
Matter (SOM), the corresponding value for 2.75% was used (the arithmetic mean SOM
value for the soil was 2.5%).

Where no standard exists, the contaminant is either not considered a priority in terms of
human health (at least in the scenario being considered), or no screening value has been
published.

The results showed that Lead and Mercury both exceeded the screening values in 2no
locations.

8.3 Statistical Analysis (no)

In accordance with CL:AIRE Guidance on Comparing Soil Contamination Data with a Critical
Concentration, the use of statistical tools was not considered appropriate in this instance.
There was not a sufficient quantity of data to enable this type of analysis. The results of the
chemical analysis have therefore been compared directly against the respective standards.

8.4 Other Substances

Several different partly overlapping schemes are currently in use in the UK, based on the
Environment Agencies CLEA Model but with differing toxicological parameters. For the
purpose of this report these schemes have and have been applied in the following
hierarchy:

o Suitable For Use levels (S4UL) recently published by LQM in association with the CIEH.
o Category 4 Screening Levels (C4SL) recently published by the DEFRA and CL:AIRE.

The soil chemical analysis results have been compared against respective screening values
for residential with vegetation land uses.

Whilst other standards exist, such as the LQM Generic Assessment Criterion and the
Environment Agency’s Soil Guideline Values, these are considered to have been superseded
by the above publications.

The screening value for Mercury was based on the elemental form, which was the lowest
set of standards. Elemental Mercury is very unlikely to occur in soils and the less
conservative screening values for Inorganic or Methyl Mercury may be more appropriate.
WS1.1-0.4m and WS2 0.5 both exceeded the threshold for elemental mercury. Additional
specialist speciated mercury testing could be considered.

8.5 Asbestos

A total of 4 samples of Made Ground were screened for the presence of Asbestos, and a
summary of the results is presented below.

Soil Sample Asbestos Type Quantification
present
Made Ground | WS1.1(0.40m) | Detected Chrysotile <0.001
WS2 (0.50m) Detected Chrysotile <0.001

None detected | - -
None detected | - -

WS3 (0.50m)
WSS (0.35m)
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The samples that contained Asbestos were below the detection limit (< 0.001), therefore
the risk is considered negligible. However, there is no ‘safe’ limit and a risk assessment
framework by CL:AIRE or CAR:SOIL should be prepared.

8.6 End Users

The results of the chemical analysis indicated elevated concentrations of Lead & Mercury
in WS1.1 & WS2. Localised remediation or further investigation was therefore considered
necessary in this respect.

8.7 Adjacent Land Users

Surrounding land uses were identified to comprise residential housing and public spaces,
analogous with the proposed development on site. With reference to section 8.6, a possible
risk was posed to human health from elevated Lead and Mercury. It is therefore concluded
that the soils on this site pose a possible significant risk to surrounding residential land uses.
Further detailed risk assessment is recommended in this respect.

8.8 Conclusions

The results of the chemical analysis indicated that elevated lead and mercury levels in
WS1.1 and WS2. Either remediation or further investigation was therefore considered
necessary in this respect.

The extent of Made Ground was more significant than anticipated and the testing regime
is insufficient for a 10no housing development of 1.2 hectares. The advice of the local
authority contaminated land officer should be sought. This report should be treated as
preliminary.

A copy of this report should be submitted to the relevant authorities for approval in
sufficient time prior to commencement on site.

A suitably qualified Environmental Consultant should prepare a full Implementation,
Verification Monitoring and Maintenance Plan. An appropriate level of supervision and
testing will be required, to form part of a formal Verification Report.
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9 BUILT ENVIRONMENT RISK ASSESSMENT

9.1 General

The conceptual site model identified a potential pollutant linkage between made ground
and End Users & Adjacent Land Users.

Source Pathway Receptor

Soils: Plant uptake
Made Ground Chemical attack

Soft landscaping
Structural concrete
Potable water supplies

9.2 Soft Landscaping

On this basis, it was concluded that elevated Zinc in the vicinity of WS2 might pose a risk of
phytotoxic effects on plant growth. Therefore, remedial measures were considered
necessary in this respect.

This aside, materials generally considered physically suitable for soft landscaping purposes
were not encountered within the investigative positions, and verifiably suitable topsoil or
sub-sail is likely to be necessary in order to facilitate and sustain plant growth in soft
landscaped areas. The materials should meet the chemical standards set out in BS3882.

9.3 Structural Concrete

A number of documents include guidance on screening levels of phytotoxic contaminants
within soils, including:

o BS3882:2015 “Specification for topsoil and requirements for use” (although
stipulated as not to be used in contaminated land risk assessment).

o ICRCL in publication 70/90 1990 'Notes on the Restoration and Aftercare of
Metalliferous Mining Sites for Pasture and Grazing' (although indirectly withdrawn)
(where marked *).

The results of the chemical analysis for determinands known to pose a potential phytotoxic
risk to plant growth are summarised on the following table, together with the respective
adopted screening values for plant growth. The results of the chemical analysis were
evaluated singularly without the use of statistical tools.

Determinand | Phytotoxicity Value (mg/kg) Results in excess of screening
pH6.0- | pH>7.0 | value
pH <6.0 70
Zinc <200 <200 <300 WS2 0.50m (750mg/kg)
Copper <100 <135 <200 None
Nickel <60 <75 <110 None
Cadmium * 50 None
Arsenic * 1,000 None

Recommendations with respect to Sulphate and buried concrete are made in section 7.7.
The results of the Sulphate and pH analyses fell into Class DS-2 and an ACEC class AC-2 is
deemed appropriate. Buried plastics used for potable water supplies should be upgraded
to resist chemical contamination.
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10 PRELIMINARY WASTE ASSESSMENT

10.1 General

Waste may be defined as any substance or object in Annex 1 of the Waste Framework
Directive! which the holder discards, intends to discard, or is required to discard. Subject
to certain provisions, soils may either be handled as either:

o Non-Waste, and re-used (on or off-site), or
o Waste, and disposed of (to a waste management facility).

Given the confines of the site, it was anticipated that all materials would be disposed of
from site as waste.

The waste producer has a legal duty of care to ensure that waste materials are handled
properly and sent to the appropriate licenced facility. Further inspection, testing,
segregation etc will be required on site, and the advice of a suitably qualified consultant
sought wherever necessary. Substantial tax penalties and fines are being levied by the
regulators. The advice contained in this section is preliminary only.

10.2 Waste Disposal

Where materials are not re-used they must be handled as Waste, and must be sent to a
licenced waste management facility. The classification of waste is prescribed under the
Waste Framework Directive? and the Landfill Directive3, as summarised below. Different
waste management facilities may also have specific acceptance criteria, and their advice
should be sought.

Does the waste contain Dangerous Substances in |
concentrations (or combinations) exceeding the
thresholds in the Waste Framework Directive?

The material is Mon-Hazardous. WAC tests
are not obligatory.

Are the results of WAC Tests available? |

S

Are they below the Limit
Values for Inert Waste?

The material Is a type of Hazardous Waste, WAC tests
are obligatory.

Do the WAL tests exceed the Hazardous Waste Limit
Walues from the Landfill Directive?

Pre-treatment and further Do they exceed the
WAL tests are reguired |Jlimit Values for SNR-HW?

<> <>

e e | | Mg || e was |
4
| Further testing, risk assessment and treatment may be considered l
The results of the soil analysis have been classified as follows:
Soil Hazardous Non Hazardous Details
Hazardous | Stable Non- Inert

Non- Hazardous

Reactive
Made v HP7 by way of Carc.
Ground 1A; H350 (Lead). WAC
(wsi.1 testing not carried
0.40m & out.
WS2
0.50m)
Made v Non hazardous. WAC
Ground testing not carried out
(WS5
0.35m)

WAC testing may be considered for soils identified as Non-Hazardous, as the tests may
enable those materials to be re-classified as Inert and therefore represent a potential
saving on disposal costs.
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With reference to the current List of Wastes (formerly European Waste Catalogue), waste
soils and stone derived from construction and demolition sites may be disposed of under
either of the following codes as appropriate:

Waste Code Description

Hazardous 17 05 03* soil and stones containing dangerous substances
Non- 170504 soil and stones other than those mentioned in 17 05
Hazardous 03

(Note, the asterix is a Mirror Entry, as defined in the List of Wastes, conferring the
relationship with the non-hazardous code 17-05-04).
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11 SUMMARY AND CONCLUSIONS

This summary is a brief precis of the main findings and conclusions of the investigation. For
detailed information, the reader is referred to the main report.

11.1 General

11.6 Pavements

The formation level for pavements is expected to comprise Made Ground at 450mm depth.
Due to the variability of the Made Ground, assume the material to be frost susceptible.

11.7 Building Materials

The intrusive investigation included 5no Dynamically Sampled positions and 1no Cable
Percussion borehole. The area under investigation comprised a car park, Multi Use Games
Area (MUGA), and communal landscaped gardens. The proposed development comprised
ten new residential dwellings with private gardens and landscape improvements.

11.2 Soils Encountered

DS-2 and AC-2 in accordance with BS8500. Water supply pipe work will require protection
from aggressive soil contaminants.

11.8 Soakaways

Strata Depth m Summary

Hardstanding 0.20 Asphalt

Made Ground | 1.10-2.80 Gravelly clayey sand and sandy gravelly clay.
Gravel included brick, glass, tile and concrete.
Comprised orangish brown, bluish grey and
purplish grey clay with occasional selenite.

London Clay | 15.00+
Formation

11.3 Groundwater

A preliminary falling head soakage test was undertaken within WS1.2. However, the
percolation was extremely poor and a soil infiltration rate could not be calculated.

11.9 Radon Protection

No issues with respect to Radon gas have been identified.

11.10 Soil Contamination

No groundwater was encountered within 15m depth.

11.4 Foundations

The results of the chemical analysis indicated an elevated concentration of Lead & Mercury
in WS1.1 & WS2. Either remediation or further investigation was therefore considered
necessary in this respect.

11.11 Waste Disposal

Piled foundations are recommended and design parameters are given. The formation
should be treated as being high volume change potential.

11.5 Excavations

Generally likely to remain stable. Risk assessments should be prepared and appropriate
safety measures provided.

Preliminary chemical results classified the Made Ground as Hazardous within the proposed
soft landscaped gardens. Further testing is recommended by the contractor, as part of a
materials management plan. It is likely that natural soils could be handled as Inert Waste.

11.12 Further Action

Further investigation will be required into the presence of Lead & Mercury and additional
site investigation in consultation with the local authority contaminated land officer. A
Remediation Method Statement should be prepared. This report should be submitted to
relevant regulatory bodies and warranty providers in good time for approval.
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REPORT CONDITIONS

Interpretation of ground conditions inherently depends on the conditions revealed by a
limited data set. Land Science takes all reasonable professional care in preparation of this
report, using current standards and industry best practice. However, we accept no liability
whatsoever expressed or implied in respect of:

e The scope, extent or design of an investigation.

e Any conditions not directly revealed by the investigation.

e Published standards or methodologies used or adopted in this report.

e The opinion of any other party including any regulator, authority or stakeholder.
e Any dispute, claim or consequential loss arising from this report.

e Any matter other than ground conditions in the area under investigation.

Information contained in this report is intended for the use of the Client and his agents for
the purposes set out, and we accept no liability for its use by other party or for any other
purpose.

This report makes no representation on other matters such as ecology, agronomy,
arboriculture, structural condition, building materials, boundaries and planning etc.

No aspect of this report should be taken as a guarantee whatsoever that a site is free of
pollution, contamination or hazardous materials.

The levels of mobile liquid or gaseous contaminants may vary over time. Further or
additional investigation may be necessary.
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GLOSSARY OF TERMS

ACM
BGS
BRE
BS
CBR
CDM
CIRIA
CL:AIRE
CLEA
CoC
CsSM
EA
EQS
FOC
GAC
mbgl|
NHBC
mod
PAH’s
PCoC
PBET
PHE
PID

Asbestos Containing Material

British Geological Survey

Building Research Establishment

British Standard

California Bearing Ratio

Construction Design and Management regulations
Construction Industry Research and Information Association
Contaminated Land: Applications in Real Environments
Contaminated Land Exposure Assessment model
Chemical of Concern

Conceptual Site Model

Environment Agency

Environmental Quality Standards

Fraction of Organic Carbon

Generic Assessment Criterion

Meters Below Ground Level

National House Building Council

Metres above Ordnance Datum

Polycyclic Aromatic Hydrocarbons

Potential Contaminant of Concern

Physiological Based Extraction Testing

Public Health England

Photo-lonisation Detector

PQRA
PSD
RMS
SGV
SOM
SPZ
SPT
SSSI
ST-WEL
SVOC'’s
TPH
TRRL
TWA-WEL
UK HBF
VOC's
WAC

Preliminary Quantitative Risk Assessment
Particle Size Distribution Test
Remediation Method Statement

Soil Guideline Value

Soil Organic Matter

Source Protection Zone

Standard Penetration Test

Sites of Special Scientific Interest
Short Term Workplace Exposure Limit
Semi-Volatile Organic Compounds
Total Petroleum Hydrocarbons

Transport Road Research Laboratory

Time Weighted Average Workplace Exposure Limit

United Kingdom House Building Federation
Volatile Organic Compounds

Waste Acceptance Criteria
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ACCOMPANYING NOTES - SOIL CONTAMINATION Primary and Secondary Sources

The secondary sources used in this report are: soil, groundwater and ground gases, as

Screening Suites .
summarised below:

The LS1 routine screening suite is based broadly upon determinands listed within the
former ICRCL guidance note 59/83 2nd edition 1987, CLR publication CLR8, and
Environment Agency R&D66 publication. Additional testing for stone and moisture content,
fraction of organic carbon (‘foc’), and pH value, were also undertaken. Given that Sulphate
is not a priority in terms of human health, water soluble Sulphate is analysed instead in
order to assess the risks posed to the built environment.

Site Workers

Site managers are responsible for the safety of persons in their employ under a variety of
instruments including the CDM regulations and Health & Safety at Work Act. In terms of
working on contaminated sites, guidance can be sought from the CIRIA publication entitled
"A Guide for Safe Working on Contaminated Sites".

Any work in confined spaces confined spaces should only be carried out following
appropriate risk assessment and following suitable safety protocols in accordance with the
HSE guidance entitled "Work in Confined Spaces". A detailed risk assessment can be
prepared in this respect, but is outside the scope of this appointment.

Discovery Strategy

Unexpected soil conditions may be encountered during the process of site demolition and
construction. Examples may include oily pockets within the soil, pockets of cement
boarding or fibrous materials within the soil, black ashy materials, soils exhibiting strong
odours, brightly coloured materials, and former structures or brickwork.

Should previously undiscovered contamination be encountered during construction by the
ground worker’s, this should be reported to the Geo-Environmental Consultant
immediately in order that any necessary inspection may be made. All site workers should
be made aware of their responsibility to observe, report, and act on any potentially
suspicious or contaminated materials they may encounter.

Secondary Summary
source
Soil Contaminants bound into or entrained with the soil matrix, for

instance ashes, clinkers, bituminous materials, asbestos containing
materials, etc. Also, soils may become contaminated by other
activities, such as leaking chemical storage, drainage and the like,
becoming bound into the soil mineralogy or organic matter. Soils
may also generate soil-borne dusts and volatile organic compounds
may generate organic vapours.

Volatile vapours

Many organic compounds are either volatile or semi volatile (at
different temperatures and pressures) which mean they will
volatilise and generate vapours. In an enclosed system, the ratio of
vapours to other compartments will come into equilibrium, but in
open systems the process may continue until the source has been
depleted.

Ground gases

Organic matter, including wastes, hydrocarbons and other
compounds, will decay through microbial action. This will primarily
release Carbon Dioxide but may also release Methane under
anaerobic conditions. This may be an issue in natural soils (e.g.
alluvium and dock silt) in man-made soils (e.g. landfill sites and
filled ground) and other environments (e.g. mine workings).

Groundwater

Contaminants may dissolve into pore water which in turn can
percolate downwards into the groundwater table. Rapid discharge
of fluids may also enter groundwater directly. Organic compounds
may form separate light or dense non-aqueous phase liquids upon
or at the base of the water column. Organic contaminants may
generate organic vapours.
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1 Revised EU Waste Framework Directive 2008 2008/98/EC [transposed
into English law under The Waste (England and Wales) Regulations
2011]

REFERENCES

2

Revised EU Waste Framework Directive 2008 2008/98/EC [transposed
into English law under The Waste (England and Wales) Regulations
2011]

European Community (EC) Directive 1999/31/EC [transposed into
English law under the Landfill (England and Wales) Regulations 2002]
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: Brighton | London | Bristol | Site
L d S . ) Number
O n ew C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate WS1.1
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.50 Camden Council LS4257
Location ates Engineer Sheet
20/05/2019
Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
2140 0.10 1 Dark brown sandy CLAY with abundant rootlets. (MADE
E W GROUND) ‘
0.40 D = (080) | | ignt brown slightly clayey gravelly SAND. Gravel is fine to
= coarse brick, glass and tile. Numerous cobbles of brick and
20.80 0.70 il concrete.(MADE GROUND) ‘
0.80 D E (0.30) ; )
E Dark brown slightly clayey gravelly fine to coarse SAND.
20.50 1.00 ; .
e ’ Gravel are fragments of brick, glass and tile. (MADE
- GROUND)
= Light brown slightly clayey gravelly SAND. Sand is fine to
1.50 D E coarse. Gravel is fine to coarse, sub angular to rounded
’ = brick and flint and occasional charcoal.(MADE GROUND)
- (1.60)
2.30 D E
18.90 :: (0226(%(} Light brown slightly sandy gravelly CLAY. Sand is fine to
2.80 D 18.70 2.80 n coarse. Gravel is fine to coarse, sub angular to rounded
18.50 — (%20(8 || brick and flint and occasional charcoal. (MADE GROUND) —
:: Light brown and orangish brown and bluish grey mottled
E CLAY. (LONDON CLAY FORMATION)
; Terminated at 3.00m
Remarks
GROUNDWATER: None encountered (aﬁgﬁ'&) 'g‘ggged
BACKEFILL: Backfilled with arisings.
NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at 3.00m due to instability.
1:50 MB
Figure No.
LS4257.WS1.1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved





: Brighton | London | Bristol | Site
L d S . ) Number
O n ew C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate WS1.2
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.50 Camden Council LS4257
Location es Engineer Sheet
20/05/2019
Land Science 7
Depth Water i Level Depth . 8
(m) Sample / Tests Depth Field Records (mOD) (m ) Description Legend ®©
(m) (Thickness) =
2140 0.10 1 Dark brown clayey medium SAND with abundant grass
E 0.40 —‘ rootlets. (MADE GROUND)
0.30 D £ (0.40)
21.00 — 0.50 |, Light brown gravelly clayey SAND. Sand is medium. Fine to
E coarse sub angular to rounded flint, brick and chalk. (MADE
= GROUND)
0.70 D E - - -
E Light brown mottled blueish grey gravelly CLAY. Gravel is
c fine to coarse, sub angular to rounded chalk and flint and
1.20 HP 50kPa E (1.50) fragments of concrete and brick. (MADE GROUND)
1.20 D E '
1.70 D E
2.00 SV 52kPa F
19.50 = 2.00 Orangish brown mottled with bluish grey CLAY with rare
2.20 HP 100kPa = (0.40) | fine subangular flint gravel and brick fragments. (MADE
2.20 D = GROUND)
240 D 19.10 240 |
19.00—  2.50 [] Orangish brown mottled with bluish grey gravelly CLAY.
2.80 HP 175kPa 18.90 2.60 [| Gravel is fragments of brick. (MADE GROUND) [ — ]
%88 gv 150kPa F Orangish brown mottled with bluish grey CLAY with rare —_

: F— fine subangular flint gravel. (LONDON CLAY FORMATION) | —— ——
3.20 HP 213kPa = Light purplish brown CLAY with bluish grey mottling, 1
3.20 D F-  (1.60) | selenite and occasional orange brown fine sand lenses. — —

— (LONDON CLAY FORMATION) —
370 HP 213kPa = ...Decayed root at 3.40m. — -
3.70 D E I
4.00 SV 143kPa F — —
4.10 HP 175kPa E —
4.10 D 17.30 E 420 Light purplish brown CLAY with orange brown fine sand -
4.50 HP 200kPa i IlsgsRe'a:Tnldoi%Ienite with bluish grey veins. (LONDON CLAY —
4.50 D E  (0.80) — —
4.80 HP 200kPa F —
4.80 D E i
5.00 SV 174kPa 1650F—  5.00

E Terminated at 5.00m

Remarks
GROUNDWATER: None encountered (aﬁgﬁ'&) 'g‘ggged
BACKEFILL: Backfilled with arisings.

NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at target depth.
1:50 MB
Figure No.
LS4257.WS1.2

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved






: Brighton | London | Bristol | Site
. Number
LO n d ’ S C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate
: wWs2
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.45 Camden Council LS4257
Location ates Engineer Sheet
20/05/2019
Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests | Depth Field Records (mOD) .(m) Description Legend ©
(m) (Thickness) =
= (0-2(%} Dark brown sandy CLAY with abundant grass roots. Sand is
21255 020 1) medium. (MADE GROUND) \
F_ Dark brown very gravelly slightly clayey SAND, sand is fine
0.50 D = (0.70) | to medium. Gravel is fine to coarse angular to rounded flint,
E clinker, slate and bricks. (MADE GROUND)
2085 0.0 Light brownish grey very gravelly clayey SAND. Sand is
E medium to coarse. Gravel is fine to coarse brick, concrete
= and clinker. (MADE GROUND)
1.20 D E ... Sandstone cobble 70mm length encountered at
£ (1.10) .00m.
E ... Whole brick encountered at 1.50m.
1.90 D o
19.45 = 2.00 Dark brown very gravelly clayey SAND.Sand is medium to
2.10 D = (0.40) | coarse. Gravel is fine to coarse brick, concrete and slate.
2.40 D 19.05 2.40 (MADE GROUND)

’ F (0.30) | Light brown gravelly clayey SAND. Sand is medium to
2.60 D 18.75 2.70 |, coarse. Gravel is fine to coarse, sub angular to rounded
2.80 HP 125kPa = (0.30) —‘ flint and brick fragments. (MADE GROUND) | — |
%88 gv 87kPa 1845F—  3.00 { Brown and blueish grey mottled gravelly CLAY. Gravel is
310 HP 138kPa E medium, subangular to rounded flint with black staining L= |
3790 D == around gravels. (LONDON CLAY FORMATION) i

o Light purplish brown and bluish grey veined CLAY with ]
3.50 D = medium orangish brown sand lenses. (LONDON CLAY — —
3.60 HP 125kPa = FORMATION) -
ggg BP 150kPa E ... Selenite crystals from 3.80m. —_

’ F— (2.00) —
4.20 HP 188kPa = — —
4.30 = —_
4.50 SV 112kPa F |
4.50 D = -
4.50 HP 163kPa F —
4.70 HP 188kPa = — —
4.80 D = i

16.45— 5.00
4.90 HP 213kPa = )
500 SV 148kPa = Terminated at 5.00m

Remarks
GROUNDWATER: None encountered (aﬁgﬁ'&) 'g‘ggged
BACKEFILL: Backfilled with arisings.

NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at target depth.
1:50 MB
Figure No.
1s4257.WS2

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved





Q_ Brighton | London | Bristol | Site
. Number
LO n d ws C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate Ws3
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.20 Camden Council LS4257
Location ates Engineer Sheet
20/05/2019
Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
E (0.30) | Dark brown clayey gravelly SAND with abundant grass
20.90 E 0.30 roots. Sand is medium. Gravel is fine to coarse, sub
0.30 D SYE : angular to rounded flint and glass fragments. (MADE
F— (0.35) || GROUND)
0.50 D 20555 065 |
0.60 D Y e ' Dark brown clayey gravelly SAND. Sand is medium. Gravel
0.80 D = (0.45) || is ine to coarse, sub angular to rounded flint, brick and
- concrete fragments. (MADE GROUND)
20.10 1.10 h
1.30 HP 138kPa = Pale brown very sandy clayey GRAVEL. Sand is medium to —_—
1.30 D £ coarse. Gravel is fine to coarse, subangular to rounded —
E flint and occasional fine brick fragments. (MADE GROUND) ||~ __|
= ... A shell of 30mm length was encountered at 0.90m. J—
1.70 D :: (1.50) Brown and orangish brown and red mottled sandy CLAY —
1.90 HP 125kPa = : with fine decayed roots. Sand is medium. (LONDON CLAY [— —
1.90 D E FORMATION) |
2,00 SV 49kPa = ... Band of fine to medium, subangular to rounded flint I
230 HP 150kPa = gravel encountered between 1.70m and 1.90m. — —
230 D = ... Becoming more sandy from 2.00m. L |
2.60 HP 125kP. =
2.60 D a 1860 260 Brown and orangish brown CLAY mottled with beige and —
} bluish grey CLAY with occasional orangish brown fine to — —
3.00 SV 101kP: = medium micaceous sand lenses. (LONDON CLAY L= |
a — FORMATION) — -
3.40 HP 175kPa :: (1.40) | — |
3.40 D £ —_
3.80 HP 175kPa = T — ]
3.80 D E i
= Terminated at 4.00m
Remarks
GROUNDWATER: None encountered Scale | | Logged
> - o (approx) y
BACKEFILL: Backfilled with arisings.
NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at 4.0m due to obstruction (possibly tree roots).
1:50 MB
Figure No.
1s4257.WS3

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved





Brighton | London | Bristol

Site

Q‘ . Number
LO n d ’ S C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate
; WS5
www.landscience.co.uk
Excavation Method Dimensions Ground Level (mOD) | Client Job
- ) . Number
Drive-in Windowless Sampler 21.72 Camden Council LS4257
Location ates Engineer Sheet
21/05/2019
Land Science 7
Depth Water i Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
E (0.35) Dark brown slightly sandy slightly gravelly CLAY. Sand is
= : medium. (MADE GROUND)
2137 0.35
0.35 D F_ (0:20) | Brown sandy gravelly CLAY. Sand is medium. Gravel is fine
2117 = 0.5 to medium, sub angular flint and boulder concrete and
E brick. (MADE GROUND)
0.70 D E  (0.65) . . -
E Reddish brown slightly clayey gravelly SAND. Sand is
c medium to coarse, gravel is subanglular to rounded flint,
20.52 1.20 | crushed brick and brick cobbles. (MADE GROUND)
1.20 D E .
= Pale brown gravelly CLAY. Gravel is fine to coarse, sub
1.50 HP 125kPa £ (0.60) | angular to subrounded flint, creamic and charcoal with
== crushed brick. (MADE GROUND)
1;8 aP 100KP 19.92 :: (0128(%(} Bluish grey and orangish brown slightly gravelly mottled g L ‘
200 SV 68KP a 19.72— 2.0 CLAY with black staining. Gravel is rare fine subangular
: a = (0.30) W flint. (LONDON CLAY FORMATION)
2.20 D 1942 2.30 ] No recovery.
240 D £
E (0.50) | Ppale orangish brown and bluish grey mottled slightly sandy
2.80 HP 125kPa = gravelly CLAY with orangish brown fine sand pockets. Sand
2.80 D 1892 280 I1is fine to medium. Gravel is fine to medium sub angular to —
3.00 SV 114kPa = O || rounded flint.(LONDON CLAY FORMATION
18.72F 3.0
3.20 HP 125kPa = Orangish brown CLAY with bluish grey clay veining and — —
3.20 D = beige clay pockets. (LONDON CLAY FORMATION) —_
= Dark brown CLAY with bluish grey veining and occasional | = |
E orangish brown, fine to medium sand pockets. (LONDON _
370 AP 150kPa = CLAY FORMATION) = |
4.00 SV 127kPa F—  (2.00) — —
4.10 D = — —
4.20 HP 200kPa E -
4.50 HP 213kPa o ]
4.50 D = -
4.70 HP 200kPa F —
4.80 D E i
5.00 SV 172kPa 1672 500
E Terminated at 5.00m
Remarks
GROUNDWATER: None encountered (aﬁgﬁ'&) 'g‘ggged
BACKEFILL: Backfilled with arisings.
NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at target depth.
1:50 MB
Figure No.
LS4257.WS5

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved





: Brighton | London | Bristol | Site Borehole
. Number
LO n d ws C | e r'] C e 0845 604 6494 | Godwin and Crowndale Estate BH1
www.landscience.co.uk
Boring Method Casing Diameter Ground Level (mOD) | Client Job
. . Number
Cable Percussion 21.65 Camden Council LS4257
Location ates Engineer Sheet
21/05/2019
Land Science 12
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ®©
(m) (m) (Thickness) =
£ (020
21.45E (0.2(} | Tarmac (MADE GROUND)
0.30 21.35 0.30 [] Dark brown clayey gravelly SAND. Sand is medium. Gravel
E is fine to medium sub angular to subrounded flint and
0.50 - crushed brick. (MADE GROUND)
= Reddish brown sandy GRAVEL. Sand is medium to coarse.
E Gravel is crushed brick, concrete, clinker and subangular to
= rounded flint. (MADE GROUND)
1.20-1.65 SPT(C) N=40 5,7/9,10,10,11 = (200
1.20-1.65 B (.
1.75 D E
2.00-2.25 | SPT(C)16/100 4,514,435 o
2.00-2.45 B =
19.35 = 230 Brown CLAY with orangish brown fine micaceous sand
F—  (0.45) | pockets. (LONDON CLAY FORMATION)
2.75 D 18.90 E 275 Brown CLAY with bluish grey clay veins and selenite -
F crystals (LONDON CLAY FORMATION) — —
3.00-3.45 F L
3.75 D = |
4.00-4.45 SPT N=20 4,4/4,5,5,6 = L |
4.00-4.45 D = [
(365 e
4.75 :: — —
5.00-5.45 E | — |
6.00 D ;7 | =
1525 6.40 Orangish brown gravelly CLAY with fine to medium NN
6.50-6.95 SPT N=38 9,5/7,9,10,12 E orangish brown sand lenses. Gravel is reddish brown
6.50-6.95 D = medium to coarse subangular sandstone. (LONDON CLAY
= FORMATION)
E (1.10)
7.50 D 14.15 = 7.50 Dark grey slightly silty CLAY with lenses of fine orangish C—
} brown sand and coarse selenite crystals.(LONDON CLAY -
E FORMATION) %
8.00-845 | U - g
E  (1.50) x
9.00 D 12850—  9.00 mpap grey sandy CLAY with fine selenite crystals. Sand is
= fine. (LONDON CLAY FORMATION)
9.50-9.95 SPT N=25 4,4/5,6,7,7 ;*
9.50-9.95 D ==
Remarks
GROUNDWATER: None encountered. (aﬁgﬁ'&) 'g‘ggged
DIAMETER: 150mm throughout.
BACKEFILL: Backfilled with arisings.
NOTES: Hand excavated inspection pit to 1.20mbgl. Borehole terminated at target depth. 1:50 MB
Figure No.
Is4257.BH1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved





’_ Brighton | London | Bristol | Site Borehole
iy . ) Number
LO n d ) S c | e r"] C e 0845 604 6494 | Godwin and Crowndale Estate
: BH1
www.landscience.co.uk
Boring Method Casing Diameter Ground Level (mOD) | Client Job
. . Number
Cable Percussion 21.65 Camden Council LS4257
Location ates Engineer Sheet
21/05/2019
Land Science 2/2
Depth Casing | Water i Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ®©
(m) (m) (Thickness) =
10.50 D =
11.00-11.45| U =
12.00 D E (6.00)
12.50-12.95| SPT N=27 4,5/6,6,7,8 ?
12.50-12.95| D =
13.50 D E
14.00 D ?
14.55-15.00| U E
6.65 — 15.00
E Terminated at 15.00m
Remarks

Scale Logged
(approx) | By

1:50 MB

Figure No.
Is4257.BH1

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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One Dimensional Consolidation Test

TEST CERTIFICATE

i2 Analytical Ltd

7 Woodshots Meadow
Croxley Green Business Park

Watford Herts WD18 8YS

UKAS
TESTING
Science
4041 Tested in Accordance with: BS 1377-5: 1990: Clause 3
Client: Land Science Client Reference: LS4257
Client Address: The Old Police Station, Jobs Lane, Job Number: 19-42706
Sayers Common, West Sussex, Date Sampled: 22/05/2019
BN6 OHE Date Received: 23/05/2019
Contact: Tom Kistruck Date Tested: 28/05/2019
Site Name: Godwin and Crowndale Estate Sampled By: Not Given
Site Address: Not Given
Test Results:
Laboratory Reference: 1229525 Depth Top [m]: 11.00
Hole No.: BH1 Depth Base [m]: 11.45
Sample Reference: ~ Not Given Sample Type: U
Sample Description: ~ Brown CLAY
0.750
0.700 f—====EESmTomomom oS =
0.650
o 0.600 \
g 0550 o
2 o
5 0.500
>
0.450
0.400
0.350
0.300
0.250
_. 2500
(0]
£ 20.00 —— 11 —— 111 —— 11111 —— 111
éﬁ 15.00 H ——T— T T T —— T T 1T
— 10.00 - —— 11 —— 111
:g 5.00 A ——T— T T T —— T T 1T
> 0.00
© 1 10 100 1000 10000
Applied Pressure kPa
Applied Voids Cv Cv Preparation
Pressure ratio Mv (t50, log )| (190, root Csec
kPa m2/MN m2/yr m2/yr
0 0.713 - - - - Index tests
100 0.650 0.37 N/A N/A N/A Orientation of the sample Vertical
200 0.631 0.12 15 N/A N/A Particle density assumed 2.65 |Mg/m3
400 0.596 0.11 2.2 3.6 0.0019 Liquid limit N/A %
800 0.550 0.072 15 2.6 0.0013 Plastic limit N/A %
1200 0.523 0.044 0.59 2.2 0.0019
400 0.552 0.024 Specimen details Initial Final
Diameter 50.00 - mm
Height 20.00 18.11 [mm
Moisture Content 26 26 %
Bulk density 1.95 2.15 Mg/m3
Dry density 1.55 1.71 Mg/m3
Voids Ratio 0.713 0.552
Saturation 96 125 %
Avg. temperature for test 22.0 °C
Swelling Pressure Not measured kPa
Settlement on saturation %
Note: Cv corrected to 20°C
Remarks: Stage 1-swelling
Approved: Dariusz Piotrowski Signed: Darren Berrill
:~-\; .!, | PL Geotechnical Laboratory Manager :D%QS Geotechnical General Manager
e Date Reported: 07/06/2019 = < for and on behalf of i2 Analytical Ltd GF 172.11

*Opinions and interpr expressed herein

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

de of the scope of the UKAS Accreditation.

"Any of compl with based the analytical results in a report take in to account no contribution from uncertainty

of measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of

Page 1 of 1

The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

measurement uncertainty can be provided on request.”





TEST CERTIFICATE

Unconsolidated Undrained ?Q’;ﬂé’ggz'ts"ﬁea o
Triaxial Compression Croxley Green Business Park
UKAS Tested in Accordance with: Watford Herts WD18 8YS
L1l BS 1377-7: 1990: Clause 8 et Soleace
4041
Client: Land Science Client Reference: LS4257
Client Address: The Old Police Station, Jobs Lane, Job Number: 19-42706
Sayers Common, West Sussex, Date Sampled: 22/05/2019
BN6 9HE Date Received: 23/05/2019
Contact: Tom Kistruck Date Tested: 28/05/2019
Site Name: Godwin and Crowndale Estate Sampled By: Not Given
Site Address: Not Given
Test Results:
Laboratory Reference: 1229524 Depth Top [m]: 8.00
Hole No.: BH1 Depth Base [m]: 8.45
Sample Reference: Not Given Sample Type: U

Sample Description: ~ Brown CLAY

Test Number 1 Rate of Strain 2.00 %/min

Length 197.87 |mm Cell Pressure 160 kPa

Diameter 103.29 |mm Axial Strain at failure 2.1 %

Bulk Density 1.97 Mg/m3 Deviator Stress, (01-03)f 144 kPa

Moisture Content 26 % Undrained Shear Strength, cu 72 kPa %(o1-03)f
Dry Density 1.57 Mg/m3 Mode of Failure Brittle

Membrane Correction 0.11 kPa Membrane thickness 0.21 mm

Deviator Stress v Axial Strain
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o

Corrected Deviator Stress kPa

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Axial Strain %

Mohr Circles

300
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©
o
x
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[
c
g
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g —
B 5 // \
0 \
0 50 100 150 200 250 300 350 400 450 500 550 600
Normal Stresses kPa
Note: Deviator stress corrected for area change and membrane effects. Mohr circles and their interpretation is not covered by BS1377.
" This is provided for information only.
Remarks:
Approved: Dariusz Piotrowski Signed: Darren Berrill
\ | PL Geotechnical Laboratory Manager Geotechnical General Manager
EW} Y renes DR, e
i gie Date Reported: 07/06/2019 for and on behalf of i2 Analytical Ltd GF 184.7

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

The results included within the report are representative of the samples submitted for analysis. Page 1 of 1
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any of compliance with based the analytical results in a report take in to account no contribution from

uncertainty of . Application of uncertainty of ould provide a range within which the true result lies. An
estimate of measurement uncertainty can be provided on request."





TEST CERTIFICATE

Unconsolidated Undrained ?Q’;ﬂé’ggz'ts"ﬁea o
Triaxial Compression Croxley Green Business Park
UKAS Tested in Accordance with: Watford Herts WD18 8YS
L1l BS 1377-7: 1990: Clause 8 et Soleace
4041
Client: Land Science Client Reference: LS4257
Client Address: The Old Police Station, Jobs Lane, Job Number: 19-42706
Sayers Common, West Sussex, Date Sampled: 22/05/2019
BN6 9HE Date Received: 23/05/2019
Contact: Tom Kistruck Date Tested: 28/05/2019
Site Name: Godwin and Crowndale Estate Sampled By: Not Given
Site Address: Not Given
Test Results:
Laboratory Reference: 1229525 Depth Top [m]: 11.00
Hole No.: BH1 Depth Base [m]: 11.45
Sample Reference: Not Given Sample Type: U

Sample Description: ~ Brown CLAY

Test Number 1 Rate of Strain 2.00 %/min

Length 200.24 |mm Cell Pressure 220 kPa

Diameter 101.86 |mm Axial Strain at failure 11.8 %

Bulk Density 2.07 Mg/m3 Deviator Stress, (01-03)f 394 kPa

Moisture Content 26 % Undrained Shear Strength, cu 197 kPa %(o1-03)f
Dry Density 1.65 Mg/m3 Mode of Failure Compound

Membrane Correction 0.50 kPa Membrane thickness 0.20 mm

Deviator Stress v Axial Strain
600

500
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/

100 /

Corrected Deviator Stress kPa
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Axial Strain %
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0
0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Normal Stresses kPa
Note: Deviator stress corrected for area change and membrane effects. Mohr circles and their interpretation is not covered by BS1377.
" This is provided for information only.
Remarks:
Approved: Dariusz Piotrowski Signed: Darren Berrill
\ | PL Geotechnical Laboratory Manager Geotechnical General Manager
EW} Y renes DR, e
i gie Date Reported: 07/06/2019 for and on behalf of i2 Analytical Ltd GF 184.7

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

The results included within the report are representative of the samples submitted for analysis. Page 1 of 1
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any of compliance with based the analytical results in a report take in to account no contribution from

uncertainty of . Application of uncertainty of ould provide a range within which the true result lies. An
estimate of measurement uncertainty can be provided on request."





TEST CERTIFICATE

Unconsolidated Undrained ?Q’;ﬂé’ggz'ts"ﬁea o
Triaxial Compression Croxley Green Business Park
UKAS Tested in Accordance with: Watford Herts WD18 8YS
e BS 1377-7: 1990: Clause 8 Science
4041
Client: Land Science Client Reference: LS4257
Client Address: The Old Police Station, Jobs Lane, Job Number: 19-42706
Sayers Common, West Sussex, Date Sampled: 22/05/2019
BN6 9HE Date Received: 23/05/2019
Contact: Tom Kistruck Date Tested: 28/05/2019
Site Name: Godwin and Crowndale Estate Sampled By: Not Given
Site Address: Not Given
Test Results:
Laboratory Reference: 1229526 Depth Top [m]: 14.55
Hole No.: BH1 Depth Base [m]: 15.00
Sample Reference: Not Given Sample Type: U

Sample Description: ~ Brown CLAY

Test Number 1 Rate of Strain 2.00 %/min

Length 191.54 |mm Cell Pressure 291 kPa

Diameter 103.77 |mm Axial Strain at failure 5.0 %

Bulk Density 1.92 Mg/m3 Deviator Stress, (01-03)f 320 kPa

Moisture Content 24 % Undrained Shear Strength, cu 160 kPa %(o1-03)f
Dry Density 1.55 Mg/m3 Mode of Failure Brittle

Membrane Correction 0.21 kPa Membrane thickness 0.16 mm

Deviator Stress v Axial Strain
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0 100 200 300 400 500 600 700 800 900 1000 1100 1200
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Note: Deviator stress corrected for area change and membrane effects. Mohr circles and their interpretation is not covered by BS1377.
" This is provided for information only.
Remarks:
Approved: Dariusz Piotrowski Signed: Darren Berrill
| PL Geotechnical Laboratory Manager Geotechnical General Manager
EW} Y renes DR, e
i gie Date Reported: 07/06/2019 for and on behalf of i2 Analytical Ltd GF 184.7

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. .
Any of compliance with based the analytical results in a report take in to account no contribution from

Page 1of1 uncertainty of . Application of uncertainty of ould provide a range within which the true result lies. An
estimate of measurement uncertainty can be provided on request.”

This report may not be reproduced other than in full without the prior written approval of the issuing laboratory.

The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."
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MCERTS

Tom Kistruck

Land Science i2 Analytical Ltd.
The Old Police Station 7 Woodshots Meadow,
Jobs Lane Croxley Green
Sayers Common Business Park,
West Sussex Watford,
BN6 9HE Herts,
WD18 8YS
t: 0845 604 6494 t: 01923 225404
f: 01923 237404
e: Tom.Kistruck@landscience.co.uk e: reception@i2analytical.com
Analytical Report Number : 19-42649
Project / Site name: Godwin and Crowndale Estate Samples received on: 23/05/2019
Your job number: LS4257 Samples instructed on: 23/05/2019
Your order number: Analysis completed by: 04/06/2019
Report Issue Number: 1 Report issued on: 04/06/2019
Samples Analysed: 7 soil samples

Dr Claire Stone
Quality Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41 -711 Ruda Slaska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting

asbestos - 6 months from reporting
Excel copies of reports are only valid when accompanied by this PDF certificate.

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of
measurement uncertainty can be provided on request.

Science

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Page 1 of 6





il ﬂZCERTj Science
Analytical Report Number: 19-42649
Project / Site name: Godwin and Crowndale Estate
Lab Sample Number 1229211 1229212 1229213 1229214 1229215
Sample Reference BH1 WS1.1 WS1.2 WS2 WS3
Numb. D ES D ES D
Depth (m) 14.00 0.40 0.30 0.50 0.30
Date Sampled 22/05/2019 22/05/2019 22/05/2019 22/05/2019 22/05/2019
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied
>
. S " 2
Analytical Parameter 5 g3 g8
(Soil Analysis) & 2 : §g
® g
Stone Content % 0.1 NONE <0.1 40 <0.1 <0.1 <0.1
Moisture Content % N/A NONE 15 10 14 8.5 8.0
Total mass of sample received kg 0.001 NONE 0.87 1.1 1.1 1.6 1.1
Asbestos in Soil Screen / Identification Name Type N/A | 1SO 17025 - Chrysotile - Chrysotile -
Asbestos in Soil Type N/A 1SO 17025 - Detected - Detected -
Asbestos Quantification (Stage 2) % 0.001 | 150 17025 - < 0.001 - < 0.001 -
Asbestos Quantification Total % 0.001 | IS0 17025 - < 0.001 - < 0.001 -
General Inorganics
pH - Automated pH Units N/A MCERTS 8.8 10.6 8.4 8.3 8.6
Total Cyanide mg/kg 1 MCERTS - <1 - <1 -
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.88 0.35 0.22 0.21 0.13
Sulphide mg/kg 1 MCERTS - 7.8 - 11 -
Fraction Organic Carbon (FOC) N/A 0.001 MCERTS - 0.0079 - 0.018 -
Total Phenols
[Total Phenols (monohydric) | mokg | 1 | mcerrs - <10 - <10 - |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS - < 0.05 - < 0.05 -
Acenaphthylene mg/kg 0.05 MCERTS - < 0.05 - 0.21 -
Acenaphthene mg/kg 0.05 MCERTS - < 0.05 - 0.26 -
Fluorene mg/kg 0.05 MCERTS - <0.05 - 0.42 -
Phenanthrene mg/kg 0.05 MCERTS - 0.49 - 3.3 -
Anthracene mg/kg 0.05 MCERTS - 0.10 - 0.64 -
Fluoranthene mg/kg 0.05 MCERTS - 1.1 - 5.3 -
Pyrene mg/kg 0.05 MCERTS - 1.0 - 4.6 -
Benzo(a)anthracene mg/kg 0.05 MCERTS - 0.58 - 3.3 -
Chrysene mg/kg 0.05 MCERTS - 0.59 - 2.1 -
Benzo(b)fluoranthene mg/kg 0.05 MCERTS - 0.66 - 3.4 -
Benzo(k)fluoranthene mg/kg 0.05 MCERTS - 0.38 - 1.3 -
Benzo(a)pyrene mg/kg 0.05 MCERTS - 0.57 - 2.7 -
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS - 0.37 - 1.5 -
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS - < 0.05 - 0.43 -
Benzo(ghi)perylene mg/kg 0.05 MCERTS - 0.43 - 1.9 -
Coronene mg/kg 0.05 NONE - < 0.05 - < 0.05 -
Total PAH
[Total WAC-17 PAHs | makg T o085 | none - 6.2 - 31 - ]
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS - 21 - 28 -
Barium (aqua regia extractable) mg/kg 1 MCERTS - 260 - 750 -
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS - 0.56 - 0.95 -
Boron (water soluble) mg/kg 0.2 MCERTS - 2.2 - 1.7 -
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS - 0.5 - 0.6 -
Chromium (hexavalent) mg/kg 1.2 MCERTS - <1.2 - <1.2 -
Chromium (aqua regia extractable) mg/kg 1 MCERTS - 21 - 35 -
Copper (aqua regia extractable) mg/kg 1 MCERTS - 80 - 110 -
Lead (aqua regia extractable) mg/kg 1 MCERTS - 1400 - 1600 -
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS - 2.8 - 1.4 -
Nickel (aqua regia extractable) mg/kg 1 MCERTS - 16 - 52 -
Selenium (aqua regia extractable) mg/kg 1 MCERTS - <1.0 - 1.2 -
Vanadium (aqua regia extractable) mg/kg 1 MCERTS - 51 - 51 -
Zinc (aqua regia extractable) mg/kg 1 MCERTS - 270 - 750 -

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 19-42649

Project / Site name: Godwin and Crowndale Estate

Science

Lab Sample Number 1229216 1229217
Sample Reference WS3 WS5
Numb. ES ES
Depth (m) 0.50 0.35
Date Sampled 22/05/2019 22/05/2019
Time Taken None Supplied None Supplied
>
. S " 2
Analytical Parameter 5 g3 g8
(Soil Analysis) & g7 §g
E °
=l
Stone Content % 0.1 NONE N <0.1
Moisture Content % N/A NONE - 18
Total mass of sample received kg 0.001 NONE - 1.1
Asbestos in Soil Screen / Identification Name Type N/A | 1SO 17025 - -
Asbestos in Soil Type N/A 1SO 17025 Not-detected Not-detected
Asbestos Quantification (Stage 2) % 0.001 |} 1S0O 17025 - -
Asbestos Quantification Total % 0.001 | IS0 17025 - -
General Inorganics
pH - Automated pH Units N/A MCERTS - 8.1
Total Cyanide mg/kg 1 MCERTS - <1
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS - 0.078
Sulphide mg/kg 1 MCERTS - 7.8
Fraction Organic Carbon (FOC) N/A 0.001 MCERTS - 0.022
Total Phenols
[Total Phenols (monohydric) | mokg | 1 | mcerrs - <10 |
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS - < 0.05
Acenaphthylene mg/kg 0.05 MCERTS - < 0.05
Acenaphthene mg/kg 0.05 MCERTS - < 0.05
Fluorene mg/kg 0.05 MCERTS - < 0.05
Phenanthrene mg/kg 0.05 MCERTS - 0.22
Anthracene mg/kg 0.05 MCERTS - < 0.05
Fluoranthene mg/kg 0.05 MCERTS - 0.50
Pyrene mg/kg 0.05 MCERTS - 0.48
Benzo(a)anthracene mg/kg 0.05 MCERTS - 0.31
Chrysene mg/kg 0.05 MCERTS - 0.31
Benzo(b)fluoranthene mg/kg 0.05 MCERTS - 0.39
Benzo(k)fluoranthene mg/kg 0.05 MCERTS - 0.27
Benzo(a)pyrene mg/kg 0.05 MCERTS - 0.38
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS - 0.26
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS - < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS - 0.34
Coronene mg/kg 0.05 NONE - < 0.05
Total PAH
[Total WAC-17 PAHs | makg T o085 | none - 3.5 ]
Heavy Metals / Metalloids
Arsenic (aqua regia extractable) mg/kg 1 MCERTS - 16
Barium (aqua regia extractable) mg/kg 1 MCERTS - 120
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS - 1.0
Boron (water soluble) mg/kg 0.2 MCERTS - 2.3
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS - 0.4
Chromium (hexavalent) mg/kg 1.2 MCERTS - <1.2
Chromium (aqua regia extractable) mg/kg 1 MCERTS - 29
Copper (aqua regia extractable) mg/kg 1 MCERTS - 41
Lead (aqua regia extractable) mg/kg 1 MCERTS - 94
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS - 0.4
Nickel (aqua regia extractable) mg/kg 1 MCERTS - 29
Selenium (aqua regia extractable) mg/kg 1 MCERTS - 2.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS - 57
Zinc (aqua regia extractable) mg/kg 1 MCERTS - 100

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257

The results included within the report are representative of the samples submitted for analysis.

Page 3 of 6





)
()

TESTINC
4041

Science

Analytical Report Number: 19-42649
Project / Site name: Godwin and Crowndale Estate

Your Order No:

Certificate of Analysis - Asbestos Quantification

Methods:
Qualitative Analysis

The samples were analysed qualitatively for asbestos by polarising light and dispersion staining as described by the Health and Safety
Executive in HSG 248.

Quantitative Analysis

The analysis was carried out using our documented in-house method A006 based on HSE Contract Research Report No: 83/1996: Development
and Validation of an analytical method to determine the amount of asbestos in soils and loose aggregates (Davies et al, 1996) and HSG 248.
Our method includes initial examination of the entire representative sample, then fractionation and detailed analysis of each fraction, with
quantification by hand picking and weighing.

The limit of detection (reporting limit) of this method is 0.001 %.

The method has been validated using samples of at least 100 g, results for samples smaller than this should be interpreted with caution.

Both Qualitative and Quantitative Analyses are UKAS accredited.

Sambple Sample | Sample | Asbestos Containing Asbestos by hand Total %
NumII:er Sample ID| Depth Weight Material Types PLM Results picking/weighing Asbestos in
(m) (g9) Detected (ACM) (%) Sample
1229212 WS1.1 0.40 133 Loose Fibres Chrysotile < 0.001 < 0.001
1229214 WS2 0.50 136 Loose Fibres Chrysotile < 0.001 < 0.001

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257
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Analytical Report Number : 19-42649
Project / Site name: Godwin and Crowndale Estate

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation.
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content.

Lab
Number Reference Number

Depth (m) |Sample Description *

1229211 BH1 D 14.00 Grey clay and sand.

1229212 WS1.1 ES 0.40 Brown clay and loam with stones and brick.
1229213 WS1.2 D 0.30 Brown sandy clay with gravel and brick.

1229214 WS2 ES 0.50 Brown clay and loam with gravel and brick.
1229215 WS3 D 0.30 Brown sandy loam with gravel and vegetation.
1229216 WS3 ES 0.50 -

1229217 WS5 ES 0.35 F3rown clay and sand with gravel and vegetation.

Iss No 19-42649-1 Godwin and Crowndale Estate LS4257
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Analytical Report Number : 19-42649
Project / Site name: Godwin and Crowndale Estate
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

Science

- - P - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Asbestos identification in soil Asbestos Identification with the use of polarised In house method based on HSG 248 A001-PL D 1S0 17025

light microscopy in conjunction with disperion
staining techniques.
Asbestos Quantification - Gravimetric |Asbestos quantification by gravimetric method - in  |HSE Report No: 83/1996, HSG 248, HSG A006-PL D IS0 17025
house method based on references. 264 & SCA Blue Book (draft).
Boron, water soluble, in soil Determination of water soluble boron in soil by hot |In-house method based on Second Site L038-PL D MCERTS
water extract followed by ICP-OES. Properties version 3
D.O. for Gravimetric Quant if Dependent option for Gravimetric Quant if In house asbestos methods A001 & A006. A006-PL D NONE
Screen/ID positive Screen/ID positive scheduled.
Fraction of Organic Carbon in soil Determination of fraction of organic carbon in soil  JIn-house method based on BS1377 Part 3, L009-PL D MCERTS
by oxidising with potassium dichromate followed by 1990, Chemical and Electrochemical Tests
titration with iron (II) sulphate.
Hexavalent chromium in soil (Lower | Determination of hexavalent chromium in soil by In-house method L080-PL w MCERTS
Level) extraction in water then by acidification, addition of
1,5 diphenylcarbazide followed by colorimetry.
Metals in soil by ICP-OES Determination of metals in soil by aqua-regia In-house method based on MEWAM 2006 L038-PL D MCERTS
digestion followed by ICP-OES. Methods for the Determination of Metals in
Soil.
Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, L019-UK/PL w NONE
1990, Chemical and Electrochemical Tests
Monohydric phenols in soil Determination of phenols in soil by extraction with  |In-house method based on Examination of L080-PL w MCERTS
sodium hydroxide followed by distillation followed Water and Wastewater 20th Edition:
by colorimetry. Clesceri, Greenberg & Eaton (skalar)
pH in soil (automated) Determination of pH in soil by addition of water In-house method based on BS1377 Part 3, L099-PL D MCERTS
followed by automated electrometric measurement. 1990, Chemical and Electrochemical Tests
Speciated WAC-17 PAHSs in soil Determination of PAH compounds in soil by In-house method based on USEPA 8270. L064-PL D NONE
extraction in dichloromethane and hexane followed |MCERTS accredited except Coronene.
by GC-MS with the use of surrogate and internal
standards.
Stones content of soil Standard preparation for all samples unless In-house method based on British Standard L019-UK/PL D NONE
otherwise detailed. Gravimetric determination of Methods and MCERTS requirements.
stone > 10 mm as % dry weight.
Sulphate, water soluble, in soil (16hr |Determination of water soluble sulphate by ICP- In-house method based on BS1377 Part 3, L038-PL D MCERTS
extraction) OES. Results reported directly (leachate equivalent) |1990, Chemical and Electrochemical Tests,
and corrected for extraction ratio (soil equivalent). ]2:1 water:soil extraction, analysis by ICP-
OES.
Sulphide in soil Determination of sulphide in soil by acidification and |In-house method Lo10-PL D MCERTS
heating to liberate hydrogen sulphide, trapped in an
alkaline solution then assayed by ion selective
electrode.
Total cyanide in soil Determination of total cyanide by distillation In-house method based on Examination of L080-PL w MCERTS
followed by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (Skalar)

For method S

in 'UK' lysi

have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.
Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.
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