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Our Ref: APP/15/00484

Mr D Harris 
Fasset Limited
B41 Langstone Technology Park
Langstone Road
Havant
PO91SA

The Town and Country Planning (Development Management Procedure) (England) Order
2015

Grant of Planning Permission

Application Number: APP/15/00484
Site Address: Building 41, Langstone Technology Park, 2B Langstone Road, Havant, PO9 1SA
Proposal: Change of use from store to gym facility.

Further to your application received on 01 May 2015, which was valid from 15 May 2015, Havant
Borough Council, as Local Planning Authority Grants Planning Permission for the above
proposal in accordance with the submitted plans and particulars as detailed below.

This permission is subject to compliance with:

(i) The plans and other documents submitted with regard to your application; and

(ii) The following conditions:

Conditions:

1 The development hereby permitted shall be begun before the expiration of 3 years
from the date on which this planning permission was granted.
Reason: To comply with Section 51 of the Planning and Compulsory Purchase Act
2004.

2 Between the hours of 0700 and 0930 Monday to Friday, users of the gym hereby
permitted, that are not employed on the Langstone Technology Park, shall only take
vehicular access to the site from the western access from Brookside Road.  The
management measures included within the application, including signage within the
car park, inclusion of the requirement in the terms of membership and
newsletters/communications shall be implemented prior to the use of the gym being
commenced, and shall continue to be undertaken at all times thereafter.
Reason: To ensure there will be limited traffic impact on the adjacent highway
network in the interests of highway safety and having due regard to policies CS16,
CS20 and DM14 of the Havant Borough Local Plan (Core Strategy) 2011 and the
National Planning Policy Framework 2012.
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3 The development shall not be brought into use until space for the loading, unloading
and parking of vehicles has been provided within the site, surfaced and marked out
in accordance with the approved details.  Such areas shall thereafter be retained
and used solely for those purposes.
Reason: In the interests of highway safety and having due regard to policy DM14 of
the Havant Borough Local Plan (Core Strategy) 2011 and the National Planning
Policy Framework 2012.

4 The development hereby permitted shall be carried out in accordance with the
following approved documents and plans:
Application form
Development Planning Statement including following appendices
1: Utilities
2: Site layout
3: Envirochem Analysis Report dated 27th February 2015
4: Landscaping
5: Lighting
6: Car parking
7: Site Map (Revision A)
8. Existing layout
9. Existing Elevations
10. New Elevations, Sections and Details 
11. Proposed Layout
Email from Danny Harris of 15th June 2015
Two emails from Danny Harris dated 17th June 2015
Reason: - To ensure provision of a satisfactory development.

Other Important Information:

(1)

(2)

(3)

This notice only relates to the decision of Havant Borough Council as Local Planning
Authority under the Town and Country Planning Acts.  It does not relate to any other
application that may be required under the Building Regulations or under any other
Act, Regulation, Byelaw or Order where the Council's approval may be needed.  For
further guidance as to the need for consent under the Building Regulations please
phone 023 9244 6571.

Your attention is drawn to the attached information regarding firstly your right to
appeal to the Planning Inspectorate, if you are aggrieved by the Council's decision,
and secondly the rights of an owner to, in certain circumstances serve a purchase
notice on the Council. See www.planningportal.gov.uk/pcs.

Any failure to adhere to the details of the approved plans, and other documents or to
comply with any conditions listed above may lead to enforcement action being taken
by the Council.  If you wish to depart from the approved details or conditions in any
way you should contact the Planning and Development service at the Plaza or by
telephoning 023 9244 6015.
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(1) In accordance with paragraphs 186 and 187 of the NPPF Havant Borough Council
(HBC) takes a positive and proactive approach and works with applicants/agents on
development proposals in a manner focused on solutions by:

Offering a pre-application advice service, and

Updating you of any issues that may arise in the processing of your
application and where possible suggesting solutions, and,

In this instance: 

You were updated about issues after the initial site visit,

Andrew Biltcliffe

Andrew Biltcliffe
Executive Planning Service Manager

09 July 2015



HAVANT  BOROUGH  COUNCIL

Town & Country Planning Act 1990

Consultation on Planning Application

MEMORANDUM

 From:  Environmental Health   To:  Development Control

  Our Ref: CONS/15/00702   Your Ref: APP/15/00484

  EH Case Officer Extn: 44 6677   Date: 02 July 2015

  DC Case Officer: Sally Smith
  DC Case Officer Extn: 44 6522
  Application Number: APP/15/00484
  Site Address: 2B Langstone Road, Havant, PO9 1SA
  Proposed Development: Change of use from store to gym facility.

Observations / Comments:

   Following my previous consultation response, I have had opportunity to inspect the features
at the site that were a cause for concern with respect to potential sources of local (on site)
gross contamination, and would like to make an additional / updated response.  Comments
below will relate to features identified within the original response as being of concern, or
subject to uncertainty.

Summary

  Following the site visit, I have no objection to the current application, recommend no
conditions in connection with the assessment of contamination risk. 

   Contamination cannot be entirely ruled out, and conditions may be appropriate for future
schemes brought forward relating to this area of the site, or elsewhere within the wider
technology park site.

Site inspection notes & additional comments

   During the visit it was established that all storage facilities were subject to appropriate, well
constructed secondary-containment that remains in good condition & apparrently sound.  There
is no visual evidence of localised spillages, and the facilities & procedures for draining the bund
areas appear to have been appropriate, demonstrating good environmental practice.  

   The operational period of the bulk fuel tanks was <25 years, well within the operational design
life of tanks of this type - making containment failure less likely (especially when considered
against the construction quality & condition of secondary containment).  A similar conclusion
can reasonably be reached with respect to the flammable (& other hazardous) chemical storage
areas, which similarly benefited from secondary containment & other spill control measures.

  It has also become clear that the building previously occupying land within the footprint of



Building 41 (southern end) was used for non-contaminating recreational purposes, and that the
process previously undertaken within B41 was a relatively low risk industrial activity (production
of de-ionized water) that has since been fully decommissioned.  This process is unlikely to have
involved use of persistent, volatile &/or toxic materials that would be of greatest relevance to
general exposure under the proposed land use scenario.

  Envirochem samples submitted confirm that liquids present within bunds, sumps, and other
drainage / spill control features at the time of sampling are free from hazardous concentrations
of contaminants.  This would be expected however given both the throughput of rainwater (e.g
from open bunds) and the period of time since the fuel & flammables storage areas were last
operational.  Significant concentrations of determinands in the Envirochem samples would have
been a cause for concern, but given the purpose of the features sampled, would not
necessarily have been indicative of likely soil contamination.  In this way, the Envirochem
samples cannot be taken to relate to directly to soil quality or likely levels of contamination
exposure.

   A degree of soil contamination associated with the storage & handling of potentially
hazardous liquids within this area of the site cannot be entirely ruled out. It remains possible
that contamination could have occurred, however contamination that is both significant &
widespread is considered a low probability given the control measures in place, and the current
condition of secondary containment structures. 

   Contamination associated with adjacent landuses (e.g. nearby plastics moulding) also
remains a possibility, though it is accepted that the Council is not currently aware of any
physical indication of contamination.

  I understand that the requirement for intrusive groundworks under this application will be very
limited, and so the probability of encountering contamination (if present) would be similarly low.
I also understand that the property remains within the wider site freehold, simplifying any liability
issues and being facilitative of action to appropriately deal with contamination in future if
evidence of a significant contamination issue is subsequently identified.

  The above factors are considered to be reduce the degree of risk associated with the
potentially contaminating features in the vicinity of- & within- building 41. 

Conclusions

   The imposition of a precautionary requirement for site investigation is considered to be
disproportionate for the current application for the following reasons:

proposals relate to a commercial change of use (albeit with elevated sensitivity to
contamination)
delivery of the proposed scheme would not involve substantial groundworks, or removal of
the existing building superstructure (i.e. there is no 'golden opportunity' to investigate &
address possible/assumed contamination risk that would be difficult to access in future)
Risk of release to environment of hazardous materials from the identified storage facilities
on site is considered to be substantially lower than previously assumed
Risk from industrial processes undertaken within building 41 is considered to be
substantially lower than could have been the case under a 'worst-case' scenario (previous
working assumption in the absence of specific information).

   It is further considered that an environmental desk study or site environmental audit is unlikely
to provide substantive new information in relation to risks at the site.



   As outlined above however, while there are good reasons to suspect a lower risk from on-site
sources than might have been previously expected, the risk of contamination cannot be entirely
ruled out and it may therefore be appropriate to impose requirements to confirm (& if
necessary, address) contamination risks in future - for example if this area of the site is to be
comprehensively redeveloped.

   I offer no adverse comment in relation to the current scheme.

Mr. Jonathan Driver
Environmental Control Officer
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ENVIROCHEM 
Analytical Laboratories Ltd. 

12 The Gardens 

Broadcut, Fareham 

Hampshire 

PO16 8SS. 
 

 

 
 

Tel: (01329) 287777 

Fax: (01329) 287755 

www.envirochem.co.uk 

lab@envirochem.co.uk 



 

Analysis Report 
 

Client:    Fasset Business and Property Solutions 

Langstone Technology Park, 

Langstone Road,   

Havant, 

Hampshire,  

PO9 1SA 

 

 

Sample Details:    Five samples of water for analysis for WAC analytes. 

 

Date report issued:  27th February 2015 

 

Number of pages (including this header): Six 
 

 

 

 

 

 

 

Accreditation  

All analytes marked M have been analysed under the scope of our MCERTS accreditation  

All analytes marked U have been analysed under the scope of our UKAS accreditation 

All analytes marked m have been subcontracted and analysed under the scope of their MCERTS accreditation 

All analytes marked u have been subcontracted and analysed under the scope of their UKAS accreditation 

 

 

 

 

 

 

 

Signed on behalf of Envirochem by an authorised signatory 
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WATER ANALYSIS 
 

Client: Fasset, Langstone Technology 

Park, Havant.  

Site: Building 41 

Sampled By: J. Mackay (Envirochem) Sample details : Water within reservoir 

Date Sampled: 13th February 2015 Date Received : 13th February 2015 

Date Analysis Started: 17th February 2015 Date Completed: 23rd February 2015 

Sample Description: Wastewater Analyst: S Bessant, K. O’Connor, E. Hoque 

A. Aghajani & K. Muzan 
 

Table 1: parameters determined on water (all results in mg leached per l) 

Analyte Method Sample Lab Ref: 

1400978-che-1 

Landfill acceptance 
criteria for Inert waste 

Effluent water  

Arsenic U 5.04, 6.08 < 0.02† 0.5 1 

Antimony 5.04, 6.08 < 0.01 0.06 3 

Barium U 5.04, 6.08 0.81† 20 — 

Cadmium U 5.04, 6.08 < 0.002† 0.04 — 

Chromium (total) U 5.04, 6.08 < 0.01† 0.5 3 

Copper U 5.04, 6.08 0.017† 2 3 

Lead U 5.04, 6.08 < 0.02† 0.5 3 

Mercury U 5.04, 6.08 < 0.005† 0.01 — 

Molybdenum 5.04, 6.08 < 0.2 0.5 3 

Nickel U 5.04, 6.08 < 0.01† 0.4 3 

Selenium 5.04, 6.08 < 0.02 0.1 3 

Zinc U 5.04, 6.08 < 0.1† 4 5 

Sulphate U 5.04, 6.02 5.4† 0.3 — 

Fluoride U 5.04, 6.02 0.54† 0.3 5 

Chloride U 5.04, 6.02 18† 0.3 — 

Phenol index colourimetric < 0.1 1 10 

pH (pH units) U 6.03 6.50†  To be set To be set 

Total dissolved solids electrometric 178 4000 — 

Mineral oil (C10 – C40)  6.04 < 0.2 500 200 

BTEX 6.0 < 0.2 — — 

PAHs 6.11 < 1 — — 

Dissolved Organic 

Carbon (mg/L) 

5.04, 6.07 15 500 -- 

 

All analytes marked U have been analysed under the scope of our UKAS accreditation 
 

All results labelled with an asterisk (†) are non-conforming due to incorrect sample storage or handling. The result 

may be invalid.  

 

Comments: (comments are beyond the scope of UKAS accreditation) 

 

Metals determined as soluble metals 
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WATER ANALYSIS 
 

Client: Fasset, Langstone Technology 

Park, Havant 

Site: Building 41 

Sampled By: J. Mackay (Envirochem) Sample details : Inside external tank 

Date Sampled: 13th February 2015 Date Received : 13th February 2015 

Date Analysis Started: 17th February 2015 Date Completed: 23rd February 2015 

Sample Description: Wastewater Analyst: S Bessant, K. O’Connor, E. Hoque 

A. Aghajani & K. Muzan 
 

Table 1: parameters determined on water (all results in mg leached per l) 

Analyte Method Sample Lab Ref: 

1400978-che-2 

Landfill acceptance 
criteria for Inert waste 

Effluent water  

Arsenic U 5.04, 6.08 < 0.02† 0.5 1 

Antimony 5.04, 6.08 < 0.01 0.06 3 

Barium U 5.04, 6.08 0.13† 20 — 

Cadmium U 5.04, 6.08 < 0.002† 0.04 — 

Chromium (total) U 5.04, 6.08 < 0.01† 0.5 3 

Copper U 5.04, 6.08 0.07† 2 3 

Lead U 5.04, 6.08 < 0.02† 0.5 3 

Mercury U 5.04, 6.08 < 0.005† 0.01 — 

Molybdenum 5.04, 6.08 < 0.2 0.5 3 

Nickel U 5.04, 6.08 < 0.01† 0.4 3 

Selenium 5.04, 6.08 < 0.02 0.1 3 

Zinc U 5.04, 6.08 0.22† 4 5 

Sulphate U 5.04, 6.02 4† 0.3 — 

Fluoride U 5.04, 6.02 < 0.3† 0.3 5 

Chloride U 5.04, 6.02 16† 0.3 — 

Phenol index colourimetric 0.34 1 10 

pH (pH units) U 6.03 6.77†  To be set To be set 

Total dissolved solids electrometric 106 4000 — 

Mineral oil (C10 – C40)  6.04 < 0.2 500 200 

BTEX 6.0 < 0.2 — — 

PAHs 6.11 < 0.1 — — 

Dissolved Organic 

Carbon (mg/L) 

5.04, 6.07 18 500 -- 

 

All analytes marked U have been analysed under the scope of our UKAS accreditation 
 

All results labelled with an asterisk (†) are non-conforming due to incorrect sample storage or handling. The result 

may be invalid.  

 

Comments: (comments are beyond the scope of UKAS accreditation) 

 

Metals determined as soluble metals 
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WATER ANALYSIS 
 

Client: Fasset, Langstone Technology 

Park, Havant 

Site: Building 41 

Sampled By: J. Mackay (Envirochem) Sample details : Water within reservoir 

Date Sampled: 13th February 2015 Date Received : 13th February 2015 

Date Analysis Started: 17th February 2015 Date Completed: 23rd February 2015 

Sample Description: Wastewater Analyst: S Bessant, K. O’Connor, E. Hoque 

A. Aghajani & K. Muzan 
 

Table 1: parameters determined on water (all results in mg leached per l) 

Analyte Method Sample Lab Ref: 

1400978-che-3 

Landfill acceptance 
criteria for Inert waste 

Effluent water  

Arsenic U 5.04, 6.08 < 0.02† 0.5 1 

Antimony 5.04, 6.08 < 0.01 0.06 3 

Barium U 5.04, 6.08 0.115† 20 — 

Cadmium U 5.04, 6.08 < 0.002† 0.04 — 

Chromium (total) U 5.04, 6.08 < 0.01† 0.5 3 

Copper U 5.04, 6.08 0.097† 2 3 

Lead U 5.04, 6.08 < 0.02† 0.5 3 

Mercury U 5.04, 6.08 < 0.005† 0.01 — 

Molybdenum 5.04, 6.08 < 0.2 0.5 3 

Nickel U 5.04, 6.08 < 0.01† 0.4 3 

Selenium 5.04, 6.08 < 0.02 0.1 3 

Zinc U 5.04, 6.08 0.232† 4 5 

Sulphate U 5.04, 6.02 4† 0.3 — 

Fluoride U 5.04, 6.02 < 0.3† 0.3 5 

Chloride U 5.04, 6.02 16† 0.3 — 

Phenol index colourimetric 0.59 1 10 

pH (pH units) U 6.03 6.89†  To be set To be set 

Total dissolved solids electrometric 103 4000 — 

Mineral oil (C10 – C40)  6.04 < 0.2 500 200 

BTEX 6.0 < 0.2 — — 

PAHs 6.11 < 0.1 — — 

Dissolved Organic 

Carbon (mg/L) 

5.04, 6.07 15 500 -- 

 

All analytes marked U have been analysed under the scope of our UKAS accreditation 
 

All results labelled with an asterisk (†) are non-conforming due to incorrect sample storage or handling. The result 

may be invalid.  

 

Comments: (comments are beyond the scope of UKAS accreditation) 

 

Metals determined as soluble metals 
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WATER ANALYSIS 
 

Client: Fasset, Langstone Technology 

Park 

Site: Building 41 

Sampled By: J. Mackay (Envirochem) Sample details : Water surrounding external tank 

Date Sampled: 13th February 2015 Date Received : 13th February 2015 

Date Analysis Started: 17th February 2015 Date Completed: 23rd February 2015 

Sample Description: Wastewater Analyst: S Bessant, K. O’Connor, E. Hoque 

A. Aghajani & K. Muzan 
 

Table 1: parameters determined on water (all results in mg leached per l) 

Analyte Method Sample Lab Ref: 

1400978-che-4 

Landfill acceptance 
criteria for Inert waste 

Effluent water  

Arsenic U 5.04, 6.08 < 0.02† 0.5 1 

Antimony 5.04, 6.08 < 0.01 0.06 3 

Barium U 5.04, 6.08 0.77† 20 — 

Cadmium U 5.04, 6.08 < 0.002† 0.04 — 

Chromium (total) U 5.04, 6.08 < 0.01† 0.5 3 

Copper U 5.04, 6.08 0.016† 2 3 

Lead U 5.04, 6.08 < 0.02† 0.5 3 

Mercury U 5.04, 6.08 < 0.005† 0.01 — 

Molybdenum 5.04, 6.08 < 0.2 0.5 3 

Nickel U 5.04, 6.08 < 0.01† 0.4 3 

Selenium 5.04, 6.08 < 0.02 0.1 3 

Zinc U 5.04, 6.08 0.12† 4 5 

Sulphate U 5.04, 6.02 5† 0.3 — 

Fluoride U 5.04, 6.02 0.5† 0.3 5 

Chloride U 5.04, 6.02 18† 0.3 — 

Phenol index colourimetric 0.84 1 10 

pH (pH units) U 6.03 6.84†  To be set To be set 

Total dissolved solids electrometric 170 4000 — 

Mineral oil (C10 – C40)  6.04 < 0.2 500 200 

BTEX 6.0 < 0.2 — — 

PAHs 6.11 < 0.1 — — 

Dissolved Organic 

Carbon (mg/L) 

5.04, 6.07 15 500 -- 

 

All analytes marked U have been analysed under the scope of our UKAS accreditation 
 

All results labelled with an asterisk (†) are non-conforming due to incorrect sample storage or handling. The result 

may be invalid.  

 

Comments: (comments are beyond the scope of UKAS accreditation) 

 

Metals determined as soluble metals 
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WATER ANALYSIS 
 

Client: Fasset, Langstone Technology 

Park 

Site: Building 41 

Sampled By: J. Mackay (Envirochem) Sample details : Drain adjacent chemical plant 

Date Sampled: 13th February 2015 Date Received : 13th February 2015 

Date Analysis Started: 17th February 2015 Date Completed: 23rd February 2015 

Sample Description: Wastewater Analyst: S Bessant, K. O’Connor, E. Hoque 

A. Aghajani & K. Muzan 
 

Table 1: parameters determined on water (all results in mg leached per l) 

Analyte Method Sample Lab Ref: 

1400978-che-5 

Landfill acceptance 
criteria for Inert waste 

Effluent water  

Arsenic U 5.04, 6.08 < 0.02† 0.5 1 

Antimony 5.04, 6.08 < 0.01 0.06 3 

Barium U 5.04, 6.08 0.09† 20 — 

Cadmium U 5.04, 6.08 < 0.002† 0.04 — 

Chromium (total) U 5.04, 6.08 < 0.01† 0.5 3 

Copper U 5.04, 6.08 0.015† 2 3 

Lead U 5.04, 6.08 < 0.02† 0.5 3 

Mercury U 5.04, 6.08 < 0.005† 0.01 — 

Molybdenum 5.04, 6.08 < 0.2 0.5 3 

Nickel U 5.04, 6.08 < 0.01† 0.4 3 

Selenium 5.04, 6.08 < 0.02 0.1 3 

Zinc U 5.04, 6.08 0.52† 4 5 

Sulphate U 5.04, 6.02 7† 0.3 — 

Fluoride U 5.04, 6.02 < 0.3† 0.3 5 

Chloride U 5.04, 6.02 58† 0.3 — 

Phenol index colourimetric 1.3 1 10 

pH (pH units) U 6.03 7.17†  To be set To be set 

Total dissolved solids electrometric 145 4000 — 

Mineral oil (C10 – C40)  6.04 < 0.2 500 200 

BTEX 6.0 < 0.2 — — 

PAHs 6.11 < 0.1 — — 

Dissolved Organic 

Carbon (mg/L) 

5.04, 6.07 16 500 -- 

 

All analytes marked U have been analysed under the scope of our UKAS accreditation 
 

All results labelled with an asterisk (†) are non-conforming due to incorrect sample storage or handling. The result 

may be invalid.  

 

Comments: (comments are beyond the scope of UKAS accreditation) 

 

Metals determined as soluble metals 
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Mr H Asson
Rapleys LLP
33 Jermyn Street
London
SW1Y 6DN

For: A.G Langstone BV and Trinity Investment
Management

The Town and Country Planning (Development Management Procedure) (England)
Order 2015

Grant of Planning Permission

Application Number: APP/19/00703
Site Address: Langstone Technology Park, 2B Langstone Road, Havant, PO9 1SA
Proposal: Part-demolition of Building 1000 and associated works; the erection of new
flexible use industrial units; and a new parking layout with associated works to layout and
access and felling of two trees subject to a Tree Preservation Order (Norway Maples).

Further to your application received on 11 July 2019, which was valid from 02 August 2019
Havant Borough Council, as Local Planning Authority Grants Planning Permission for the
above proposal in accordance with the submitted plans and particulars as detailed below.

This permission is subject to compliance with:

(i) The plans and other documents submitted with regard to your application; and

(ii) The following conditions:

Conditions:

1 The development must be begun not later than three years beginning with the date of
this permission.
Reason: To comply with the requirements of Section 91 of the Town and Country
Planning Act 1990 as amended by Section 51 of the Planning and Compulsory
Purchase Act 2004.

2 The development hereby permitted shall be carried out in accordance with the
following approved plans:

Plans

Site Location Plan Drawing No.0100 Rev C
Site Plan Drawing No. 0110 Rev F
Site Plan with Footpaths Drawing No. 0111 Rev A
Proposed Layout Plan Opt 02 Drawing No.0152 Rev N
Car Park Layouts Sheet 1 Drawing No. 0155 Rev E
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Car Park Layouts Sheet 2 Drawing No. 0156 Rev E
Parking Access and Management Drawing No. 0158 Rev A
Proposed Ground Floor Plan (B1000) Drawing No. 4046A 200 Rev F
Units 01-05 Floor Plans Drawing No. 4046C 0200 Rev D
Units 01-05 Elevations and Typical Section Drawing No. 0205 Rev E
Units 06-09 Floor Plans Drawing No. 0210 Rev F
Units 06-09 Roof Plan Drawing No. 0211 Rev E
Units 06-09 Elevations and Typical Section Drawing No. 0215 Rev D
Units 10-12 Floor Plans Drawing No. 0220 Rev F
Units 10-12 Roof Plan Drawing No. 0221 Rev D
Units 10-12 Elevations and Typical Section Drawing No. 0225 Rev D
Sit Section and Elevation Analysis Drawing No. 0230
Proposed Elevations Drawing No. 300 Rev A
Drainage Strategy General Arrangement Sheet 1 of 2 Drawing No. 4400 Rev P1
Drainage Strategy General Arrangement Sheet 2 of 2 Drawing No. 4401 Rev P1
Summary of Existing Surface Water Drainage for Proposed Development Areas
Drawing No. 4600 Rev P1
100 Year Modelled Flood Levels – Created 16 September 2019
Indicative Drainage Details Sheet 1 of 2 Drawing No. 400410 Rev P1
Indicative Drainage Details Sheet 2 of 2 Drawing No. 400411 Rev P1

Documents
Design and Access Statement July 2019
Design and Access Statement Addendum October 2019
Planning Statement Ref 18-02501 dated 5 July 2019
Transport Assessment 20428-04c 3rd July 2019
Framework Travel Plan SKP/20428-05e Framework TP 11th December 2019
Response to Consultees on transport and highways matters 23rd October 2019
RJM/20428-06e Response
Further Response to Hampshire County Council re Highways Matters 20428-07b 4th
March 2020
Non Technical Summary (Highways) 20428-08a 7th April 2020
Phase 1 Habitat and Species Survey Project No P3133 Rev 01 28th June 2019
Bat Emergence Survey Report Project No.: P3133 28th June 2019
Biodiversity Enhancement Plan Project No: P3133 Rev 1 dated 22nd October 2019
Heritage Impact Assessment Ref: edp5537_r002b June 2019
Preliminary Geo-Environmental Risk Assessment Project No. 19-0687.01 Issue No. 2
July 2019
Flood Risk Assessment and SUDS Strategy Ref 8/1982 Rev C 2nd July 2019
Drainage and Flood Risk Assessment Parts 2, 3 and 4
Clancy Consulting Letter Ref. 8/1982/LLFA dated 23rd September 2019
Clancy Consulting Letter Ref. 9/1982/FLOOD2 dated 7th October 2019
Clancy Consulting Letter Ref. 8/1982/FLOOD dated 29th August 2019
Calculation Package and Design Philosophy for Drainage Ref: 8/1982 Rev B 25th
October 2019
Manhole Schedule Area 1 Drawing No. 4415 Rev P1
Manhole Schedule Area 2 Drawing No..4416 Rev P1
Manhole Schedule Area 3 Drawing No. 4417 Rev P1
Manhole Schedule Area 4 Drawing No. 4418 Rev P1
BREEAM Pre-assessment (New Industrial) Ref: 5549-CBC-RGV-RP-Z-001-P02 Rev
2 26th June 2019
BREEAM Pre-Assessment (Building B1000) Ref: 5548-CBC-RGV-RP-Z-002-P02
Rev. 2 26th June 2019
BREEAM Rating Doc Ref. 5549 Design note – BREEAM rating Rev 2 23rd October
2019
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Air Quality Assessment Ref AQ107578R1 October 2019
Acoustic Report – Preliminary Planning Compliance Review Report 18980.PPCR.01
Rev D
Arboricultural Method Statement Ref. 1087.bjh.Sept19
Tree Removal Note 2nd August 2019
Tree Protection Plans
Tree Constraints Plans
Rapleys Letter Ref HJOA/18-02501 (Parking/Access and Protected Trees etc) 19th
December 2019

The Following were considered in relation to the application:
Industrial Park Signboard Drawing No. SK (Signage likely to require Advertisement
Consent)
Artistic Impression Drawing No. 301
Marketing Strategy Report Area 1, 2 and 3 Building 1000 Ref.ANH/cec
Reason: - To ensure provision of a satisfactory development.

3 No development shall take place until plans and particulars setting out a phased
programme for implementation of the development have been submitted to and
approved in writing by the Local Planning Authority.  The development shall thereafter
be carried out in accordance with the approved phasing programme unless an
alternative is first agreed in writing with the Local Planning Authority.
Reason: To ensure adequate parking is provided on site in advance of the first use of
the proposed new flexible use industrial units and that adequate foul drainage
capacity is available having due regard to policies CS15 and DM14 of the Havant
Borough Local Plan (Core Strategy) 2011 and the National Planning Policy
Framework.

4 No development shall take place on a phase of the development until details of
existing and finished floor and site levels relative to previously agreed off-site datum
point(s) for that phase have been submitted to and approved in writing by the Local
Planning Authority. The development shall be undertaken in accordance with the
approved details.
Reason: To ensure that the development has an acceptable impact on the character
and appearance of the area having due regard to policies CS16 of the Havant
Borough Local Plan (Core Strategy) 2011 and the National Planning Policy
Framework.

5 No development shall take place on a phase of the development until all trees that are
to be retained within or adjacent to the part of the site subject to that phase have
been enclosed with temporary protective fencing in accordance with BS:5837:2012
'Trees in relation to design, demolition and construction. Recommendations'. The
fencing shall be retained throughout the period of works relative to that phase and no
activity prohibited by BS:5837:2012 shall take place within such protective fencing
during the construction period.
Reason: To safeguard the continued health and presence of such existing vegetation
and protect the amenities of the locality and having due regard to policies CS11 and
CS16 of the Havant Borough Local Plan (Core Strategy) 2011 and the National
Planning Policy Framework.

6 No development shall take place on a phase of the development until plans and
particulars specifying the following matters relative to that phase have been
submitted to and approved in writing by the Local Planning Authority (in consultation
with Hampshire County Council Highways Authority):

(i) A Construction Traffic Management Plan. This shall include
construction traffic routes and their management and control, parking
and turning provision to be made on site, measures to prevent mud
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being deposited on the highway, adequate provision for addressing any
abnormal wear and tear to the highway, and a programme for
construction.

(ii) The provision to be made within the site for contractors' vehicle parking
during site clearance and construction of the development;

(iii)  The provision to be made within the site for a material storage
compound during site clearance and construction of the development.

Thereafter, throughout such site clearance and implementation of the relevant phase
of development, the approved construction traffic management plan shall be
complied with and the approved parking provision and storage compound shall be
kept available and used only as such.
Reason: To safeguard the amenities of the locality and in the interests of highway
safety and having due regard to policies CS16, CS20, DM10 and DM12 of the Havant
Borough Local Plan (Core Strategy) 2011 and the National Planning Policy
Framework.

7 With the exception of demolition works, no development hereby permitted shall
commence on a phase of the development until plans and particulars specifying the
layout, depth and capacity of all foul and surface water drains and sewers proposed
to serve the same, and details of any other proposed ancillary drainage works/plant
(e.g. pumping stations) for that phase have been submitted to and approved in writing
by the Local Planning Authority. The surface water drainage scheme for each phase
shall specify the measures for ensuring that potential pollutants from the site do not
impact the wider water environment. Unless agreed otherwise in writing by the Local
Planning Authority, the relevant phase of the development hereby permitted shall not
be brought into use prior to the completion of the implementation of all such drainage
provision for that phase in full accordance with such plans and particulars as are
thus approved by the Authority.
Reason: To safeguard the amenities of the locality and ensure that all such drainage
provision is constructed to an appropriate standard and quality to reduce flood risk
and protect the wider water environment having due regard to policies CS15, CS16
and DM10 of the Havant Borough Local Plan (Core Strategy) 2011 and the National
Planning Policy Framework.

8 The development hereby permitted shall be carried out in accordance with the
Biodiversity Enhancement Plan (The Ecology Co-op, October 2019). In addition, prior
to the commencement of developing the new industrial units full details of the
transplantation of the species-rich grassland containing orchid species and the long
term management and maintenance of the translocation area shall be submitted to
and approved in writing by the Local Planning. The translocation shall take place in
accordance with timing provisions as may be approved as part of the details. The
translocation process itself and subsequent management and maintenance of the
translocation site shall thereafter take place in accordance with the approved
management and maintenance details. The details of the translocation area and its
management and maintenance shall also be shown on the detailed landscaping plan
required in accordance with condition No.13.
Reason: In the interests of biodiversity and the protection of habitat having due
regard to policies CS11 and DM8 of the Havant Borough Local Plan (Core Strategy)
2011 the Wildlife and Countryside Act 1981 (as amended) and the National Planning
Policy Framework.

9 Prior to the commencement of any specific phase of development approved by this
planning permission (other than demolition, site clearance, or any other date or stage
in development as may be agreed in writing with the Local Planning Authority), an
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assessment of the nature and extent of contamination at the relevant part of the site,
whether originating from within or outside the curtilage, shall be submitted to and
approved in writing by the Local Planning Authority.

The assessment may comprise separate reports as appropriate, but shall be
undertaken by competent persons and unless specifically excluded in writing by the
Local Planning Authority, shall include;

1) An intrusive site investigation based on the proposals outlined within the
Preliminary Geo-Environmental Risk Assessment Re'-19-0687.01 (section
6.0); to provide sufficient data and information to adequately identify &
characterise any physical contamination on or affecting the site, and to inform
an appropriate assessment of the risks to all identified receptors.

2) The results of an appropriate risk assessment based upon (1), and where
unacceptable risks are identified, a Remediation Strategy that includes;

appropriately considered remedial objectives,
an appraisal of remedial &/or risk mitigation options, having due regard
to sustainability, and;
clearly defined proposals for mitigation of the identified risks, and;

3) A verification plan providing details of the data that will be collected in order
to
demonstrate that the works set out any Remediation Strategy required under
(2) are
complete, identifying any requirements for longer-term monitoring of pollutant
linkages, maintenance of engineered mitigation measures, and arrangements
for
contingency action.

All elements shall be adhered to unless agreed in writing by the Local Planning
Authority.
Reason: Having due regard to policies CS11 and DM10 of the Havant Borough
Adopted Core Strategy (2011) and DM17 of the Havant Borough Local Plan
(Allocations) (2014) and the National Planning Framework, Contamination may be
present at the site as a result of previous land uses (& / or activities) on site and in
the vicinity, that could pose a risk groundwater & local surface waters (ecology), to
the proposed buildings, and future occupiers of the site.

10 Prior to the commencement on a phase of the development (excluding demolition
and temporary works), a Draft Design Stage Assessment demonstrating that the
relevant part of the development will achieve at minimum 'Very Good’ against the
BREEAM Standard, shall  be submitted to and agreed in writing by the Local Planning
Authority. The development shall be carried out in accordance with the approved
details.
Reason: To ensure the development contributes to sustainable construction in
accordance with policy CS4 of the Havant Borough Local Plan (Core Strategy) 2011.

11 Prior to the commencement of the new industrial units full details of the Electrical
Vehicle (EV) Charging points, shall be submitted to and approved in writing by the
Local Planning Authority. The details shall demonstrate that EV charging points are
provided for the new car parking areas and that the development will accommodate
24 EV charging points. The details shall include the location of the EV charging points
and a full specification of the materials to be used externally on the Charging points.
Only the materials so approved shall be used, in accordance with any terms of such
approval.
Reason: To ensure that the development provides appropriate facilities for Electric
Vehicles in the interests of the environment, air quality and that the appearance of the
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development is satisfactory having due regard to policies CS16 and DM10 of the
Havant Borough Local Plan (Core Strategy) 2011 and Policy IN3 of the
Pre-Submission Havant Borough Local Plan 2036 and the National Planning Policy
Framework

12 Prior to the commencement of any phase of the development measures relative to
that phase for the protection of public sewers within 5 metres of any work being
carried out shall be submitted to and approved in writing by the Local Planning
Authority in consultation with Southern Water. The development shall thereafter be
carried out in accordance with the approved measures.
Reason: To ensure the protection of drainage apparatus having due regard to
policies CS15 and DM10 of the Havant Borough Local Plan (Core Strategy) 2011 and
the National Planning Policy Framework.

13 With the exception of demolition and temporary works, no development hereby
permitted shall be commenced on any phase until a more detailed soft landscaping
scheme for all open parts of the  relevant phase not proposed to be hardsurfaced
has been submitted to and approved in writing by the Local Planning Authority.  Such
scheme shall specify the proposed finished ground levels in relation to the existing
levels, the distribution and species of ground cover to be planted, the positions,
species and planting sizes of the trees and shrubs to be planted and/or retained,
bulbs and any areas of turfing and seeding and timing provisions for completion of
the implementation of all such landscaping works.
The details shall also specify the transplantation area of the species-rich grassland
containing orchid species and the long term management and maintenance
proposed.

The implementation of all such approved landscaping shall be completed in full
accordance with such approved timing provisions.  Any tree or shrub planted or
retained as part of such approved landscaping scheme which dies or is otherwise
removed within the first 5 years shall be replaced with another of the same species
and size in the same position during the first available planting season.
Reason: To ensure the appearance of the development is satisfactory and having
due regard to policies CS11, CS16 and DM8 of the Havant Borough Local Plan (Core
Strategy) 2011 and the National Planning Policy Framework.

14 With the exception of demolition and temporary works, no development hereby
permitted shall commence on any phase until a specification of the materials to be
used for the surfacing of all open parts of the site within that phase proposed to be
hardsurfaced has been submitted to and approved in writing by the Local Planning
Authority.  The submitted details shall include:

fully annotated plans at sufficient scale that comprise the proposed range of coloured
and textured surfacing treatments, which identify:

- hard surfacing material type / product reference and colour
- laying bond
- edging or kerb detail / type
- Further details on building material specification for the development requiring
submission including material type, product reference and colour

The development hereby permitted shall not be brought into use until the
implementation of all such hardsurfacing has been completed in full accordance with
that specification.
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Reason:  In the interests of the amenities of the locality and having due regard to
policies CS16, and DM8 of the Havant Borough Local Plan (Core Strategy) 2011 and
the National Planning Policy Framework.

15 Notwithstanding any description of materials in the application, with the exception of
demolition and temporary works, no development shall take place until samples or a
full specification of the materials to be used externally on the building(s) within that
phase have been submitted to and approved in writing by the Local Planning
Authority. Such details shall include the type, colour and texture of the materials. Only
the materials so approved shall be used, in accordance with any terms of such
approval.
Reason: In the interests of the amenities of the locality and having due regard to
policy CS16 of the Havant Borough Local Plan (Core Strategy) 2011 and the National
Planning Policy Framework.

16 Prior to the occupation of any relevant phase of the permitted development, any
verification report for that phase required in accordance with condition 9  shall be
submitted to and approved in writing by the Local Planning Authority.

The report shall include results of sampling and monitoring carried out in accordance
with the approved verification plan, and must demonstrate that site remediation
criteria have been met. Where longer-term monitoring of pollutant linkages is
identified as being necessary, the report shall clearly set out plans for monitoring,
provision for maintenance, relevant triggers and contingency actions (a "long-term
monitoring and maintenance plan').

The long-term monitoring and maintenance plan shall be implemented as approved.

Reason: Having due regard to policies CS11 and DM10 of the Havant Borough
Adopted Core Strategy (2011) and DM17 of the Havant Borough Local Plan
(Allocations) (2014), Contamination may be present at the site as a result of previous
land uses (&/or activities) on site and in the vicinity, that could pose a risk
groundwater & local surface waters (ecology), to the proposed buildings, and future
occupiers of the site.

17 The new industrial units shall not be occupied and the new parking spaces in front of
Bay 3 of Building 1000 shall not be used until:

Details of the design of the proposed barriers; and
A Management Plan for the proposed traffic barriers within the site;

have been submitted to and approved in writing by the Local Planning Authority. The
approved details shall be implemented before any of the new industrial units are
occupied, or the new parking spaces in front of Bay 3 of Building 1000 are used,
whichever is the earlier, and retained in perpetuity.

The traffic barriers shall prevent the new industrial units and parking accessed to the
west of the barriers being utilised by vehicles from Langstone Road between
07.30am and 09.00am.
Reason: In the interests of highway safety and operation and having due regard to
policies CS20 and DM12 and the National Planning Policy Framework.
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18 The new industrial units shall not be brought into use unless and until signage to
direct HGV movements as depicted on DTA drawing 20428-05 HGV Routing
restrictions has been erected in accordance with the details shown. The signage
shall thereafter be retained and maintained unless otherwise agreed in writing by the
Local Planning Authority.
Reason: To ensure that HGV movements are directed to limit access from
Langstone Road in the interests of traffic flow and highway safety having due regard
to policies CS20 and DM12 of the Havant Borough Local Plan (Core Strategy) and
the National Planning Policy Framework.

19 Each phase of the development hereby permitted shall not be brought into use
unless and until details of cycle storage, in the quantum and position illustrated on
drawings 4046C-0110_F and 4046A-200_F, with the exception of those shown for
unit 12 are submitted to and approved in writing by the Local Planning Authority.

In relation to unit 12, details of 12 long stay and 5 short stay cycle parking spaces
shall be submitted to and approved in writing by the Local Planning Authority.
The approved cycle parking provision shall thereafter be provided prior to the relevant
phase of the development being brought into use and thereafter maintained in
accordance with the approved details.
Reason: To ensure the provision of sustainable transport options and having due
regard to policy DM14 of the Havant Borough Local Plan (Core Strategy) 2011 Havant
Borough Parking Standards SPD 2016 (as amended) and the National Planning
Policy Framework.

20 The Norway Maple trees shown to be felled on the Tree Protection Plan as T41 and
T42 and listed in the Arboricultural Method Statement Ref. 1087.bjh Sept 19 shall not
be removed until full details and specifications of replacement tree planting for the
Norway Maple trees to be felled has been submitted to and approved in writing by the
Local Planning Authority. The approved replacement planting shall be carried out in
the first planting season following approval of the details. Any trees or shrubs planted
or retained in accordance with this condition which are removed, uprooted,
destroyed, die or become severely damaged or become seriously diseased within 5
years of planting shall be replaced within the next planting season by trees or shrubs
of similar size and species to those originally required to be planted.
Reason: To conserve and safeguard the visual amenities of the locality and having
due regard to policies CS11 and CS16 of the Havant Borough Local Plan (Core
Strategy) 2011 and the National Planning Policy Framework.

21 Within 6 months of any phase of the development first becoming occupied, written
documentary evidence proving that the relevant phase has achieved at minimum
Very Good against the BREEAM Standard in the form of post construction
assessment and certificate as issued by a legitimate BREEAM certification body
shall be submitted to the Local Planning Authority for its approval.
Reason: To ensure the development contributes to sustainable construction in
accordance with policy CS4 of the Havant Borough Local Plan (Core Strategy) 2011.

22 The car parking, servicing and other vehicular access arrangements shown on the
approved plans to serve the development hereby permitted shall be made fully
available for use prior to the new industrial units being first brought into use and shall
be retained thereafter for their intended purpose, unless alternative arrangements are
approved by the local planning authority in the context of a phasing plan pursuant to
condition 3.
Reason: In the interests of highway safety and having due regard to policy DM14 of
the Havant Borough Local Plan (Core Strategy) 2011 and the National Planning
Policy Framework.
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23 The external sound level emitted from plant, machinery or equipment at the
development shall be equal or lower than the representative background sound level,
with noise levels assessed (if necessary) in accordance with BS4142:2014 at the
nearest and/or most affected noise sensitive premises.
Reason: To protect the amenity of the nearest residential receptors having due
regard to policy DM10 of the Havant Borough Local Plan (Core Strategy) 2011 and
the National Planning Policy Framework.

24 No externally visible or audible plant, machinery or structures required for ventilation
or filtration purposes shall be installed at the premises until and unless details of the
external appearance and acoustic and odour prevention performance of the same
have been submitted to and approved in writing by the Local Planning Authority.
Reason:  To safeguard the amenities of the locality and occupiers of nearby property
and having due regard to policies CS16 and DM10 of the Havant Borough Local Plan
(Core Strategy) 2011 and the National Planning Policy Framework.

25 Notwithstanding the provisions of the Town and Country Planning (Use Classes)
Order 1987, (as amended) and any Town and Country Planning (General Permitted
Development) Order, the new industrial buildings hereby permitted shall only be used
as flexible B1(c), B2 and B8 uses; and for no other purposes within the Use Classes
Order 1987 (as amended).
Reason: To accord with the terms of the application in the interests of amenity and
having due regard to Policies CS16 and DM10 of the Havant Borough Local Plan
(Core Strategy) 2011 and the National Planning Policy Framework.

26 Notwithstanding the provisions of the General Permitted Development Order (As
Amended) no additional first floor mezzanine floorspace shall be created within the
development hereby permitted.
Reason:  To ensure that adequate car and cycle parking provision is provided on
site having due regard to policy DM14 of the Havant Borough Local Plan (Core
Strategy) 2011, Havant Borough Council Parking SPD 2016 (partly updated 2019)
and the National Planning Policy Framework

Other Important Information:

(1)

(2)

(3)

This notice only relates to the decision of Havant Borough Council as Local Planning
Authority under the Town and Country Planning Acts.  It does not relate to any other
application that may be required under the Building Regulations or under any other
Act, Regulation, Byelaw or Order where the Council's approval may be needed.  For
further guidance as to the need for consent under the Building Regulations please
phone 023 9244 6571.

Your attention is drawn to the attached information regarding firstly your right to appeal
to the Planning Inspectorate, if you are aggrieved by the Council's decision, and
secondly the rights of an owner to, in certain circumstances serve a purchase notice
on the Council. See www.planningportal.gov.uk/pcs.

Any failure to adhere to the details of the approved plans, and other documents or to
comply with any conditions listed above may lead to enforcement action being taken
by the Council.  If you wish to depart from the approved details or conditions in any
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way you should contact the Planning and Development service at the Plaza or by
telephoning 023 9244 6015.

(4) In accordance with paragraphs 38-50 of the NPPF Havant Borough Council (HBC)
takes a positive and proactive approach and works with applicants/agents on
development proposals in a manner focused on solutions by:

Offering a pre-application advice service, and

Updating you of any issues that may arise in the processing of your
application and where possible suggesting solutions, and,

In this instance: 

You sought and were provided with pre-application advice,
You were updated about issues after the initial site visit.

(5) This permission was granted subject to a planning obligation agreement made under
Section 106 of the Town & Country Planning Act 1990 dated 22 July 2020 which
requires the following:

Travel Plan requirements
Access Road and Signage Works
Right Turn and Roundabout Signage Works Contribution
Bus Infrastructure Contribution
Northern Footpath Connection Works
Footpath 51 Contribution and requirements

(6) The applicant is advised that the Environment Agency have provided the following
comments:

Planning permission does not remove the requirement for an Environmental Permit.
The Environmental Permitting (England and Wales) Regulations 2016 require a
permit to be obtained for any activities which will take place:

 on or within 8 metres of a main river (16 metres if tidal)
on or within 8 metres of a flood defence structure or culvert (16 metres if tidal)
on or within 16 metres of a sea defence
involving quarrying or excavation within 16 metres of any main river, flood
defence (including a remote defence) or culvert
in a floodplain more than 8 metres from the river bank, culvert or flood defence
structure (16 metres if it's a tidal main river) and you don't already have planning
permission.

For further guidance please visit https:/Iwww.gov.uklguidance/flood-risk-activities-
environmental-permits or contact our National Customer Contact Centre on 03702
422549. The applicant should not assume that a permit will automatically be
forthcoming once planning permission has been granted, and we advise them to
consult with us at the earliest opportunity.

(7) You are hereby requested to ensure that no works or ancillary operations associated
with any demolition, excavation, clearance and construction works at the
development, which are audible at the site boundary, shall take place on any Sunday
or Bank / Public Holiday, nor on any other day except between the following times:
Monday to Friday: 08.00 - 18.00 and Saturday: 08:00 - 13.00.
This is in order to protect the occupants of nearby residential properties from noise
and vibration nuisance
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(8) You are hereby requested to ensure that the Environmental Health Pollution team, at
Havant Borough Council are advised in writing as to what measures are to be put in
place for the control of any dust that might emanate from the development site.
This is in order to protect the occupants of nearby residential properties from dust
pollution.

(9) You are hereby requested to ensure that any external lighting that may be installed on
this site, within the grounds or attached to the building, is so positioned so as not to
cause nuisance to neighbouring properties.
This is in order to protect the occupants of nearby residential dwellings from light
pollution.

(10) The applicant is advised of the comments received from Hampshire Fire and Rescue
which can be viewed on the Councils Website at the following address:

https://planningpublicaccess.havant.gov.uk/online-applications/applicationDetails.do?
activeTab=documents&keyVal=DCAPR_246448

(11) The applicant is advised that Hampshire County Council as the Local Lead Flood
Authority have provided the following advice:

We would also recommend that the applicant is directed to our website
http://www3.hants.gov.uklflooding/hampshireflooding/drainagesystems.htm for
further information on recommended surface water drainage techniques.

(12) The applicant is advised of the comments of Southern Water in relation to the
proposed development. The consultation responses can be viewed on the Councils
website at the following address:

https://planningpublicaccess.havant.gov.uk/online-applications/applicationDetails.do?
activeTab=documents&keyVal=DCAPR_246448

(13) The applicant is advised that Hampshire County Council Countryside Access Team
have advised that:

i. Nothing connected with the development or its future use should have an
adverse effect on the right of way, which must remain available for public use
at all times.

ii. There must be no surface alterations to a public right of way without the
consent of Hampshire County Council as Highway Authority. To carry out any
such works without this permission would constitute an offence under s131
Highways Act 1980.

(14) In relation to the above conditions 'Temporary Works' are defined as “Works that are
required between the demolition contractor completing their works and the main
contractor commencing their works, including temporary weather protection and
support.”

Simon Jenkins

Simon Jenkins
Director of Regeneration and Place
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22 July 2020



Our Ref: APP/19/00703

TOWN AND COUNTRY PLANNING ACT 1990

NOTIFICATION TO BE SENT TO AN APPLICANT WHEN A LOCAL
PLANNING AUTHORITY REFUSE PLANNING PERMISSION

OR GRANT IT SUBJECT TO CONDITIONS

These notes are for information only and do not purport to set out the law on the subject. 
Only the applicant possesses the right of appeal.

Appeals to the Secretary of State

If you are aggrieved by the decision of your local planning authority to refuse permission for the proposed
development or to grant it subject to conditions, then you can appeal to the Secretary of State under
section 78 of the Town and Country Planning Act 1990.

If this is a decision on a planning application relating to the same or substantially the same land and
development as is already the subject of an enforcement notice and you want to appeal against your
local planning authority’s decision on your application, then you must do so within 28 days of the date of
this notice.

If an enforcement notice is served relating to the same or substantially the same land and development
as in your application and if you want to appeal against your local planning authority’s decision on your
application, then you must do so within 28 days of the date of service of the enforcement notice, or
within 6 months [12 weeks in the case of a householder appeal] of the date of this notice, whichever
period expires earlier.

If this is a decision to refuse planning permission for a householder application and you want to appeal
against your local planning authority’s decision then you must do so within 12 weeks of the date of this
notice.

If this is a decision to refuse planning permission for a minor commercial application and you want to
appeal against your local planning authority’s decision then you must do so within 12 weeks of the date
of this notice.

If this is a decision to refuse express consent for the display of an advertisement and you want to appeal
against your local planning authority’s decision then you must do so within 8 weeks of the date of
receipt of this notice.

If this is a decision to refuse consent to work on a tree which is subject to a Tree Preservation Order and
you want to appeal against your local planning authority’s decision then you must do so within 28 days
of the date of this notice.

If this is a decision to refuse any other type of application and you want to appeal against your local
planning authority’s decision then you must do so within 6 months of the date of this notice.

Appeals can be made online at: https://www.gov.uk/planning-inspectorate.
If you are unable to access the online appeal form, please contact the Planning Inspectorate to
obtain a paper copy of the appeal form on tel: 0303 444 5000.

The Secretary of State can allow a longer period for giving notice of an appeal but will not normally be
prepared to use this power unless there are special circumstances which excuse the delay in giving
notice of appeal.

The Secretary of State need not consider an appeal if it seems to the Secretary of State that the local
planning authority could not have granted planning permission for the proposed development or could not
have granted it without the conditions they imposed, having regard to the statutory requirements, to the
provisions of any development order and to any directions given under a development order.

If you intend to submit an appeal that you would like examined by inquiry, then you must notify the Local
Planning Authority and Planning Inspectorate (inquiryappeals@planninginspectorate.gov.uk) at least 10 days
before submitting the appeal. Further details are on GOV.UK.



IMPORTANT NOTICE FOR
APPLICANTS WITH REGARD TO

BUILDING REGULATIONS

This notice only relates to the decision of Havant
Borough Council under the Town and Country
Planning Acts. It does not relate to any other
application that may be required any other Act,
Regulation, Byelaw or Order where the Council’s
approval may be needed.

For further guidance as the need for consent under
the Building Regulations, please telephone Havant
Borough Council's Building Control team on:

023 9244 6571



HAVANT  BOROUGH  COUNCIL 
 

Town & Country Planning Act 1990 
 

Consultation on Planning Application 
 

MEMORANDUM 
 
  From:   Environmental Health   To:   Development Control 
     
  Our Ref:   CONS/19/01560   Your Ref:   APP/19/00703 
    
  EH Case Officer Extn:  44 6677   Date:   27 August 2019 
 
  DC Case Officer:  David Eaves 
  DC Case Officer Extn:   44 6549 
  Application Number:  APP/19/00703 
  Site Address:   Langstone Technology Park, 2B Langstone Road, Havant, PO9 

1SA 
  Proposed Development:   Part-demolition of Building 1000 and associated works; the 

erection of new flexible use industrial units; and a new parking 
layout with associated works to layout and access. 
Any views you should wish to make should be returned to me 
no later than 28/08/2019. 
 

 
Observations / Comments: 
 
  I have reviewed the application supporting documents, a inclusive of the REC Air Quality 
Assessment Report, Peter Brett Transport Assessment, Delta Simons Preliminary 
Geo-Environmental Risk Assessment, the Drainage and Flood Risk Assessment, and related 
Scheme Design/Sustainability Documents. 
 
   Given the documents submitted, it is appropriate to provide comments on interrelated areas of 
'air quality / sustainability / transport' (air quality), and 'contamination / ground conditions / 
drainage strategy' (contamination), and drainage strategy (pollution). 
 
Contamination  
 
  The Risk Assessment highlights some results from preceding rounds of investigation (not 
previously reviewed), including suggestions of possible ground gas issues, groundwater 
contamination with persistent aquatic pollutants, and evidence of localised contamination with 
arsenic and toxic heavy metals (Pb, Hg, Cd).  Site walkovers have in the past identified other 
features that warrant caution - including the storage and handling of cyanide and industrial 
solvents - in the latter case, within in below-ground storage areas. 
 
   The site is large, and the relative low-sensitivity in terms of human health is accepted  - 
however the site is also bound to the East by the Lavant, and the site is less than 1km upstream 
of internationally protected aquatic habitat.  The risk driver for the site is likely to be the potential 
pollutant linkage between identified contaminants toxic to aquatic ecosystems (Heavy Metals, 
PAH / BTEX, and Chlorinated Solvents), and potentially significant, mobile contaminants such as 
cyanide. 
 
  Section 6.1 of the Delta-Simons report acknowledges this, recommending an intrusive SI within 
the development areas to include sampling of soils, leachate, groundwater and soil-gas - largely 
for the purpose of confirming a suspected low risk.   
 
 



   On the basis that there are sensitive receptors immediately adjacent to the site, shallow 
groundwater (a contaminant migration vector) has been identified alongside a feature which 
may be capable of acting as a preferential migration pathway (vector between source and 
receptor) for mobile contaminants, and that there are numerous potential sources of 
contaminants relevant to the adjacent receptor - I would agree that investigation is prudent.    
 
   It is also acknowledged that the proposed development could in principle be significantly 
affected by contamination (particularly gas), and so there is also some merit in confirming an 
anticipated low risk to the future occupants.  I would recommend that the investigation 
proposed in section 6.1 be secured by means of suitable conditions, suggested wording 
below: 
 
Condition 1 (Contamination – omitting EDS, based upon submitted proposals) 

 
Prior to the commencement of any specific phase of development approved by this planning 
permission (other than demolition, site clearance, or any other date or stage in development as 
may be agreed in writing with the Local Planning Authority), an assessment of the nature and 
extent of contamination at the site, whether originating from within or outside the curtilage, shall 
be submitted to and approved in writing by the Local Planning Authority.   
 
The assessment may comprise separate reports as appropriate, but shall be undertaken by 
competent persons and unless specifically excluded in writing by the Local Planning Authority, 
shall include; 
 

1) An intrusive site investigation based on the proposals outlined within the Preliminary 
Geo-Environmental Risk Assessment Ref_19-0687.01 (section 6.0); to provide 
sufficient data and information to adequately identify & characterise any physical 
contamination on or affecting the site, and to inform an appropriate assessment of 
the risks to all identified receptors. 
 

2) The results of an appropriate risk assessment based upon (1), and where 
unacceptable risks are identified, a Remediation Strategy that includes; 

• appropriately considered remedial objectives, 

• an appraisal of remedial &/or risk mitigation options, having due regard to 
sustainability, and; 

• clearly defined proposals for mitigation of the identified risks, and; 
 

3) A verification plan providing details of the data that will be collected in order to 
demonstrate that the works set out any Remediation Strategy required under (2) are 
complete, identifying any requirements for longer-term monitoring of pollutant 
linkages, maintenance of engineered mitigation measures, and arrangements for 
contingency action.  

 
All elements shall be adhered to unless agreed in writing by the Local Planning Authority. 
 
Reason: Having due regard to policies DM10 of the Havant Borough Adopted Core Strategy 
[2011] and DM17 of the Havant Borough Local Plan (Allocations) [2014], Contamination may be 
present at the site as a result of previous land uses (&/or activities) on site and in the vicinity, 
that could pose a risk groundwater & local surface waters (ecology), to the proposed buildings, 
and future occupiers of the site. 
 

 
Verification (Standard) [2] 

 
Prior to the occupation of any relevant part of the permitted development, any verification report 
required in accordance with condition [1] shall be submitted to and approved in writing by the Local 
Planning Authority. 
 
The report shall include results of sampling and monitoring carried out in accordance with the 
approved verification plan, and must demonstrate that site remediation criteria have been met.  
Where longer-term monitoring of pollutant linkages is identified as being necessary, the report shall 
clearly set out plans for monitoring, provision for maintenance, relevant triggers and contingency 
actions (a “long-term monitoring and maintenance plan”).    



 
The long-term monitoring and maintenance plan shall be implemented as approved. 
 
Reason: Having due regard to policies DM10 of the Havant Borough Adopted Core Strategy 
[2011] and DM17 of the Havant Borough Local Plan (Allocations) [2014], Contamination may be 
present at the site as a result of previous land uses (&/or activities) on site and in the vicinity, that 
could pose a risk groundwater & local surface waters (ecology), to the proposed buildings, and 
future occupiers of the site. 

 
 
Drainage Strategy (Pollution) 
 
  The drainage strategy (Clancy Consulting 8/1982) identifies existing private stormwater 
drainage features which represents the applicants preferred option for disposal of site surface 
water. 
 
   It is noted that the Environment Agency has no objection, and that a permit will not be 
required provided that the water is 'clean' (i.e. that sufficient pollution attenuation features are 
present upstream of the discharge point, in accordance with the SuDS manual guidelines). 
 
  The strategy describes some pollution control measures.  Car parking area are reliant upon  
a permeable-paving solution for exclusion of suspended solids and hydrocarbons from the 
surface water system.  With reference to the landscaping scheme, which calls for impermeable 
access roads (including between parking bays), this strategy implies that impermeable areas fall 
to permeable areas and are not positively drained.   If this is the case, and the permeable 
surface is capable of passing the water falling directly upon it's surface + the contribution from 
the impermeable surfaces - then this element of the strategy may be agreed. 
 
  If (however) the impermeable surfaces are to be positively drained, the pollutant attenuation 
capacity of the permeable surface cannot be relied upon for the area occupied by the 
impermeable access roads, and so downstream attenuation features will be necessary. 
 
  I note that permeable surfacing is not proposed for the industrial areas, due to their inability to 
meet the required load-carrying requirements.  These areas are to be positively drained, and the 
drainage strategy confirms that 2 no. Hydro-International "Downstream Defender" units are 
proposed to provide the necessary primary & secondary treatment (a single unit is insufficient to 
manage the anticipated pollutant inputs, so these are to be connected in series).   
 
   This is acceptable in principle, though with reference to the drainage layout I note that the 
treatment is proposed downstream of the flow-rate attenuation (hydrobrake chamber, limiting to a 
fairly high rate of 132 l/s), and that roof water is not to be separated from the surface water 
collection system.  
 
   The Environment Agency often requests a condition precluding the passing of roofwater via in 
oil interceptor unit, in order to minimise the risk of 'wash through' or bypass of attenuation 
chambers during periods of high flows.   The proposed downstream defender units are in lieu of 
oil interceptor units which are commonly installed at such developments to manage the elevated 
risk.  Given the reduced pollutant attenuation rating quoted in the report (for the Downstream 
Defender units), I would assume that an equivalent or higher risk of 'wash through' exists 
(relative to a proprietary oil interceptor) , and therefore that the reason for seeking to separate 
roof water & surface runoff would equally apply to this scheme.   
 
   Whilst I will leave it to the LLFA to comment on the flow attenuation and storage capacity 
volumes - I would recommend that the applicant consider separating the surface water systems  
(i.e. to dispose of roofwater direct, and pass hardstanding runoff from the industrial area via the 
Defender units) in order to avoid the risk of washout / wash-through when operating at high flow 
rates.   
   
   If the applicant is not amenable to a scheme amendment, I would recommend that additional 



information is requested from the applicant to demonstrate the efficacy of the units for pollutant 
attenuation & retention under anticipated maximum flow conditions (recognising that the design 
flow rate quoted will likely not represent a maximum flow rate if comprising a venturi-type 
device).   
 
   It may also be prudent to seek the opinion of the Environment Agency on the need (or 
otherwise) for separating the systems, taking full account of any additional information provided 
by the application in respect of pollution attenuation performance.   
 
   Other than this, I have few concerns - the drainage strategy provides a clear statement of 
liability for the private drainage system, and a commitment that the Operations & Maintenance 
Manual will include all measures described in the drainage strategy.  The system is 
uncomplicated from the perspective that there are no 'soft' SuDS measures - the system 
comprises 100% 'engineered' SuDS which whilst lacking some of the ancillary benefits, is likely 
to be more reliable / lower maintenance.  
 
 
Air Quality (Assessment of Impact) 
 
   I note that a number of the local objections relate to the concentration of parking adjacent to 
the East access.  This is interpreted by objectors as being contrary to policy, and as risking a 
routing bias that is perceived to be likely to lead to additional congestion at the A3023/East 
Access due to turning movements, and by extension to be a directly associated air pollution 
impact.  
 
   The Air Quality Assessment (REC report Ref: AQ107578 iss.1) aims to quantify the air 
pollution impact at the East Access.  It is worth noting that the Air Quality assessment is heavily 
reliant upon the veracity of the baseline traffic flow estimates from which the development 
emissions impact derives, and that in the context of the Air Quality assessment, these are 
presented as 'black box' estimates which do not directly derive from traffic surveys presented in 
the Transport Assessment (DTA report Ref: RJM/AK/20428-04c TA).   
 
   The Transport Assessment is primarily concerned with the traffic impact on junction capacity 
& flow during peak periods, and surveys consisted of East & West Access automatic traffic 
counts, manual turning counts at the A3023/site access and the Brookside Road / Southmoor 
Lane junction, and U-Turn Counts at Woodbury Avenue & Langbrook Close.  No AADT 
conversion factors are presented, and it is consequently unclear how the baseline traffic flows 
have been derived for the Air Quality Assessment. 
   
   The Air Quality (impact of development) Assessment is concerned with the change in traffic 
flows as a result of the development, meaning that the most critical factor is the 
development-related traffic growth, and it's distribution on the local road network.  
 
    Flow figures are presented within the Air Quality Assessment for both 2020 'baseline growth' 
(Do Minimum, DM) and + 'baseline growth + development contribution' (Do Something, DS) 
scenario's.  The report does not specifically identify individual road links - Figure 7 shows 'whole 
modelled network' only.  This makes it very difficult to interrogate the conceptual traffic 
distribution model applied. 
 
   Interrogation of the model is important, as the traffic distribution underpins the Air Quality 
Assessment, and if the traffic model is flawed, the Air Quality assessment will reflect those flaws.   
   With reference to the DM & DS traffic flow scenarios presented in Table AII.2, the distribution 
model appears anomalous.  Traffic reductions are anticipated under the DS scenario at both site 
accesses, consistent with an overall, systemic reduction in transport demand as a result of the 
development.    
 
   Taken at face value, this is entirely inconsistent with the DS scenario, which accounts for 
material traffic growth on all Langstone Road Links, A27 Westbound & All A27 slip roads as a 
direct result of the development.   If the development reduces overall transport demand (of the 



Langstone Tech Park, as an origin or destination), why then is there development-related traffic 
growth represented across almost the entire modelled local road network, other than at the site 
accesses & on the Harts Farm Way approach to the West Access? 
 
   This is sufficient to question the usefulness / reliability of the air quality assessment - certainly 
until conceptual basis for this apparently anomalous distribution is clarified.   
 
   It is not considered that the air quality assessment is sufficiently robust as to support a 
conclusion that a non-negligible/adverse development air-quality impact is unlikely.  It must be 
acknowledged that the receptors modelled as R1 to R3 (Regents Court, The Limes) are arguably 
the most 'at risk' receptors in the Borough, in terms of likelihood of exceeding National Air Quality 
Strategy (NAQS) objectives, so any possibility of 'real world' adverse impact could materially 
increase the risk of triggering a Council duty to step in to manage local air quality.   
 
   Any adverse effect is unlikely to warrant an objection to the principle of development (given 
the theoretical consented use travel demand), however it might justify the enhancement of the 
sustainability credentials of the proposed buildings, a specific design response which aims to 
further limit the use of the East access (e.g. access road layout and signage), or a commitment 
to more ambitious travel plan targets. 
 
   I would recommend that clarification is sought on the traffic model underpinning the air quality 
assessment, as a starting point.  
 
 
Transport Assessment 
 
   The study establishes that the site is operating at around 70% occupancy.  It follows that the 
transport demand potential of the existing site use is elevated relative to the actual transport 
demand under present (baseline) conditions.  It also follows that there is a critical difference 
between what is a significant change in 'real world' terms, and what represents a material 
change in planning terms.    
 
   The transport assessment essentially concludes a broadly neutral (actually slightly positive) 
development impact at the East Access relative to the 'existing potential demand'.  This would 
correspond to an increased demand relative to current East Access transport demand, and it is 
worth noting that a successful development is likely to reduce the gap between 'theoretical' and 
'actual' demand relative to the existing configuration of the site.   
 
   In planning terms however, it would seem conceptually impossible to conclude that a 
marginally reduced transport demand relative to the theoretical demand of the presently 
consented landuse could ever be deemed to be severe, such that the development could be 
considered to be contrary to policy.   The focus should therefore be on whether there may be a 
'sub-severe' real-world impact (i.e. relative to existing actual demand) which could significantly 
affect local air quality, and which might warrant consideration of mitigation measures.   
 
   For example, reaching junction saturation conditions during peak periods could precipitate 
disproportionate emissions impacts through interference with the free-flow of traffic on links & 
trips who's origin or destination is not the development site. 
 
   Transport Assessment presents peak period junction capacity assessments for the respective 
site access junctions, and of these, the Langstone Road (site East access)  is of the greatest 
interest.  The PICADY summary for the East access indicates that the southbound right-hand 
turn movement into the site is presently operating at well within it's design capacity under 
'theoretical' AM peak conditions, at an RFC of 0.71 (c.f. a recommended <0.85).  Under 100% 
occupancy, the RFC (AM peak) climbs to 0.89.  
 
    The Queue length survey presented would appear to offer a slightly less optimistic view of 
capacity, with the 15 minute segment AM peak queue (existing demand) of 18 vehicles (90m 
approx, relative to an available 85m stacking space in the right hand turn lane).  The RFC for 



the peak hour does not reflect the saturation of this lane, and it is considered that increased 
real-world demand at this junction will lead to an increased frequency of saturation of this turning 
lane in the AM peak, and will have a consequential impact upon lane 2 (southbound merging 
lane).   
 
   The Report identifies a similarly capacity issue at the East Access, with a current / baseline 
RFC of 0.7, a theoretical (100% occupancy, consented baseline) of 1.04, and a development 
scenario of 1.01 (over-capacity, but less so than consented maximum).  This implies that much 
of the capacity problem will be restricted to the internal site access road, which has sufficient 
stacking space to accommodate waiting vehicles.  It is also recognised that the problem could 
be 'self limiting' to a degree, in that vehicle leaving the site could choose to use the West access 
to avoid an outbound turning movement queue (and local congestion on Langstone Road which 
is likely to be the causative factor). 
 
   This is an interesting observation, as the Air Quality report returns a marginal adverse change 
in air quality at all modelled receptors other than those closest to the site access stacking 
capacity - indicating that this effect is not represented in the Air Quality model. 
 
   Other observations / comments may be briefly summarised as below;  
 

• The relative accessibility of the site is agreed - access to a broad range of public 
transport services is assured by both the rail & bus stations being within walking 
distance, and pedestrian / cycle facilities being of good quality 

• As a result of the site's structural accessibility, the framework travel plan is expected 
to have a good probability of success in shifting employee trips from 
single-occupancy private motor car trips to a range of more sustainable transport 
modes. It would be appropriate for the framework plan to set challenging mode-shift 
targets.  It is considered that a -5% target falls short of challenging given the 
opportunities for sustainable travel to the site.  

• The routing of HGV traffic via the West Access under the proposed construction 
traffic management plan (6.11.1 & 6.11.3) is agreed to be likely to be effective in 
minimise the air quality impacts of the development phase, and is therefore 
supported. 

• The restriction of HGV traffic to the East Access is agreed to be likely to be effective 
in minimising the both the traffic & air quality impact of the new industrial 
development.  It is understood that this will remove existing HGV trips which 
currently utilise this junction, and could in this sense represent a net positive impact.  
The mode of restriction is agreed to be likely to be successful/effective. 

• The balance of parking and site access road layout changes are considered to be 
likely to maintain and support the broadly even split between the East & West 
Accesses. 

 
   I would conclude that it is plausible that the development will have a broadly neutral impact at 
it's access points to the local road network relative to the existing potential usage.  In planning 
terms therefore it would be difficult to challenge the principal of development on this basis.  
 
   The observations on 'real world' traffic impact at the East access (described above) are 
however relevant to the consideration of Air Quality. 
 
 
Air Quality (Mitigation) 
 
   The Air Quality Assessment makes reference to emerging policy under the Local Plan 2036, 
but likely refers to a previous draft, identifying E20 (current E22) which concerns the protection of 
future occupants of development and existing receptors from 'significant negative effects' 
resulting from development-related changes to air quality (increase in local air pollution). 



 
   The assessment does not consider policy E23 (air pollution), which seeks a mitigation of the 
emissions impacts of all development, irrespective of whether the NAQS objectives apply or not - 
this policy is about achieving incremental improvements in public health, by reducing personal 
exposures at all locations including workplace environments and within the general public realm.  
 
    The BREEAM assessment includes potential credits for air quality related sustainability 
features, but these are generally limited, and the development proposals do not achieve the 
BREEAM criteria for building heating NOx emissions.   Credits are awarded in the 
pre-assessment for commitment to the undertaking of an LZC Energy feasibility study - but this 
does not amount to a commitment to implementing any LZC features for local generation, 
heating or cooling applications. 
 
   The Design and Access statement similarly does not provide a policy response to the 
emerging Local Plan 2036, and so does not consider a positive design response to the locally 
poor air in the vicinity of Langstone Road, or to the Infrastructure requirements to support a 
transition to electric vehicles.  the BREEAM pre-assessment confirms that consideration of a % 
allocation for EV charging at proposed new parking bays is not to be considered further.   
 
  Whilst the Design and Access statement does identify opportunities for 'solar exposure and 
passive ventilation', there is little in the building or landscape design brief to elevate the 
sustainability credentials of the scheme in air quality terms.  The scheme remains reliant on the 
emerging E(X) / and IN(X) policies carrying negligible weight at this stage.   
 
  The apparent anomaly in the baseline assumptions underpinning the air quality impact 
assessment could justify consideration of mitigation, and consideration of a design response to 
emerging policy could comprise a proportionate response to the magnitude of impact identified.   
 
   Until the fundamental questions around the Air Quality impact assessment are resolved, it is 
unclear what, if any, response should be sought by the local planning authority within the present 
policy environment.  
 
 
 
Mr. Jonathan Driver 

Environmental Control Officer 
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Our Ref: DCS/EH/JPD/150817001
Your Ref: [No Ref]

Direct Line: 02392 446677
Ask For: Mr Jonathan Driver

Mr. George Warner
Delta-Simons Environmental Consultants
Ltd.
3 Henley Office Park,
Doddington Road
Lincoln

LN6 3QR

Date: 17/08/2015

Dear Mr. Corfield,

Re: Request for Information: Part2A Status Langstone Technology Park (Partial Site),
Langstone Road, Havant PO9 1SA

Further to our telephone conversation, and your subsequent email of 5th August; I am writing as
requested in response to your original queries regarding the above referenced site.

Please confirm the Site’s status under Part 2A of the EPA – i.e. has the Site been prioritised for
assessment under your contaminated land inspection strategy and if so what is its priority?

Havant Borough Council has not undertaken a comprehensive semi-quantitative (numeric) risk
based prioritisation exercise, and there is therefore no ranking assigned to this parcel of land.

In respect of risks, the site was brownfield when developed (between 1969 & 1973); being
formerly occupied by sewage treatment works & allotment gardens. Several field drains /
ephemeral flowing watercourses & an aqueduct previously existed at the site. Some
watercourses may remain on site within culverts (representing potential environmental receptors),
or these features may have been in-filled (representing potential localises sources of soil gas, for
example).

The use of the technology park itself is associated with potentially contaminating landuses, with
manufacturing, R&D, and waste processing activities associated with the site throughout its
history. There have also been several site configuration changes, with some substantial
buildings & associated services demolished / moved, and other buildings constructed.

The site is known to have several service features that could represent contamination source
risks – such as on-site transformers, boiler house, UPS facilities, associated fuel stores;
flammables storage & sealed drainage systems to preven release of hazardous chemicals stored
& handled on site (though I note that the concentration of these facilities, in the SW corner of the
site is not included within the supplied plan).

In this way, it is considered to be not unlikely that some soil contamination may be present at
the site of the technology park. It is recognised that in terms of receptors, both on-site & adjacent
landuse is represented by low-risk commercial use. In addition, the site is located down-hydraulic
gradient of the public abstraction source protection zone 1, and there remains some uncertainty
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in respect of the presence or sensitivity of on-site watercourses. No main rivers are recorded as
being present within the site area supplied, though the Lavant passes beneath the East access
road.

I have also undertaken a site visit recently in respect of the SW corner of the site, excluded
from this land area, but forming part of the main site. Summary case notes are appended.

In consideration of the above, and the appended – the site is not considered to be a priority for
inspection under the Councils Part 2A duties.

In addition are you aware of any reports of intrusive investigations carried out at the Site?

Yes, on-site & adjacent. Reports relating to the site are represented by a relatively low
resolution study of the entire Technology Park, alongside a significant area of land to the south
(ca. 47 ha total). Reports identified elevated Hg, PAH & Coliforms. The Council is aware of 3 no.
separate reports;

 Travers Morgan (no title recorded), 1993
 Structural Soils Ltd. (no title recorded),1995
 GVA Grimley (no title recorded),1999

Our database indicates that the reports comprise;

 Geotechnical Assessment (x2)
 Preliminary Site Investigation
 Soil Gas Monitoring
 Microbiological Analysis
 Phase 1 / Qualitative / generic risk assessment

Please note that the some of the above subjects are likely to be covered in a combined report.
No further details are held on the electronic record – the above referenced reports are expected
to be located within the paper archives, though it is not clear at present whether these are within
the public domain (e.g. submitted in support of a planning application) or not.

Details of site investigations relating to adjacent land are not provided here. I can however
confirm that the Council is not aware of any significant, persistent environmental issues in
association with the investigated land.

I trust that the above meets with your requirements.

Yours Sincerely

Jonathan Driver
Environmental Control Officer

Attached: Summary case notes from site visit, July 2015 (Langstone Technology Park)
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Summary Case Notes – Visit 01/07/2015

Met Fasset Commercial Property Manager on site, along with a Maintenance engineer that has
worked on site since ‘98. Purpose of visit / walkover was to establish:

 whether any high risk liquid product storage had occurred previously within this area of the
site,

 operational period of storage tanks / processes shown on hist. mapping & w/i application
documents,

 whether accidental release was likely (or at increased likelihood e.g. due to inadequate,
failed control structures);

 adequacy of site environmental controls / practice,
 ownership / liability scenario,
 current site condition (evidence of spillage / leakage etc.),
 prior use of building & previous structures at the site (etc.).

Access was gained to storage & tank areas to the North, West & South of Building 41. Work was
being undertaken at Building 41 (replacement of roof & alu cladding), access to the building
interior was not possible with ongoing work.

Established that:

 Enclosed storage areas ca. 46m north of B41 were for 'flammables' (not specified),
comprising 3 no. storage areas,

 Northerly unit approx. 2m x 6 m, containing racking & alarmed / pumped sump
drainage. used for 25L or smaller individually sealed containers. Concrete 'basin'
floor to prevent escape of leaked material - excellent condition, expoy type floor
paint present within basin, no cracks or staining. Organic odour. Envirochem
sample label adj. to sump (Ref_J070041 F1(8) 13/02/15).

 Mid. storage unit approx 6 x 6m, currently used for wood storage. Previously used
for drums. Concrete 'basin' floor to prevent escape of leaked material (approx. 8"
bund wall across door) - good condition, expoy type floor paint present within
basin, no obvious cracks or staining.

 Southerly unit approx. 6 x 6m - empty. 'T' shaped internal masonry wall - rust
'rings' on floor from upright storage of gas bottles - chain / restraint anchor points
visible on walls. Not significant staining, concrete flooring in good condition.

 Twin fuel tanks ca. 25m N of B41; plinths remain visible as concrete rings of approx 10m
dia, covered with macadam. Engineer indicates tanks were solely above ground, visible
elements are tank support bases. Substantial bund structure remains in tact. Pumped
sump drainage facility remains operational - goes to "tank pit" with all other bund/sump
drainage. Concrete condition excellent, substantial, lacking any obvious damage or
cracking - no staining within bund basin. Formerly served site-wide space heating facility -
boiler house located to the north (ca 175m) - since converted to nat. gas. Ceased to be
operational <1998, so max. operational period 1975-1998, ~28yrs (likely less - built prior
to 1989, exact date unknown)- relatively short operational period, making accidental
release due to containment failure less likely. Material stored was confirmed to be diesel
fuel.

 Large water tank was used for storage of (final product) De-Ionised water for use in
electronics manufacture. B41 was D/I Water production facility previously- tank vessels
shown on application document plans are related to this production activity. Substantial
bund wall ca. 10'/2.5,m tall - accessed via ladder. Bund to control water volume in event
of tank containment failure - to protect surrounding structures. Decommissioned (as fuel
tanks)- evidence of prior algal growth within bund as desiccated plates.



 Bunded above-ground tank containment area adjacent to B41 (West) - raised plinths
evident within substantial bund area. Bund volume significantly in excess of tank
volumes. ca. 1m tall - in process of being removed during visit - concrete &
reinforcements seem to be in excellent condition, no surface or within-matrix. staining
evident. Signs identify products stored to be Sodium-Hydroxide & HC Acid. Engineer
confirms bunded storage area was used for 'acids & caustics' - unlikely to be
environmentally persistent due to solubility & reactivity.

 All drainage pumped to 'tanker pit' (structural grille-covered holding tank - to catch delivery
spillages; approx 10m x 2.5m ca. 50,000L cap.. Historically tested prior to discharge to
foul sewer, treated on site prior to discharge if necc, facility to tanker for off-site treatment
if heavily contaminated. Currently full - ('reservoir' sample?) - no sheens or odour.
Emptied regularly, around quarterly.

 13m x 7m area oriented 45 degree to access road (S of building 41) is overnight parking
area for vehicles carrying tanker, or containers of liquid - i.e. a bunded area that can be
used for parking of vehicles carrying hazardous chems, to contain leakage. Good env.
practice.

 This area of the site was previously used as playing fields associated with the IBM facility,
small building formerly occupying site of B41 was sports pavilion / clubhouse.

 'Site electricity supply' refers to local sub-station, not local generation (though UPS likely
to be on site for critical facilities). Consideration is being given to biomass combustion for
local generation - not firm plans.

Discussed Envrochem tests - all from drainage system - expected to be clean given rainwater
throughput & period of time building has been non-operational. Significantly elevated
determinands would have been cause for concern. Samples don't represent ‘Site Investigation’
samples.

There remains possible sources of contamination (diesel fuel & 'flammables' - likely toluene /
BTEX) on site, possible plasticisers (phthalate, VC etc.) from nearest off-site source. However,
local (on-site) contaminant release considered low risk given the provision for & condition of
containment, evidence of good management practice, and the lack of staining / evidence of
spillage.
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From: Driver, Jonathan <Jonathan.Driver@havant.gov.uk>
Sent: 21 October 2020 16:09
To: Heidi Richardson
Subject: RE: Contaminated Land Enquiry - Langstone Technology Park, Havant, PO9 1SA 

Good Afternoon Heidi,  

  I can confirm that there are no material changes to the site’s Part2A status.  Since the original request, the Council has 
received one additional assessment report (Delta-Simons Project No. 19-0687.01, July 2019; preliminary geo-
environmental risk assessment) in respect of the site.  As you will no doubt be aware, that report did not include the 
results of any fieldwork that would materially advance empirical knowledge about the soil conditions at the site. It is 
assumed that you have access to that document, and do not need to be signposted to the relevant planning record to 
obtain a copy. 

Best Regards,  

Jon 

Jonathan Driver 
Environmental Control Officer 

Havant Borough Council Environmental Health  
Public Service Plaza, Civic Centre Road, Havant, Hants  PO9 2AX 

Tel (Direct Dial): 023 9244 6677 
Tel (Mobile) : 07887 951 106 
Tel (Team Admin): 023 9244 6670 

Email: jonathan.driver@havant.gov.uk 

www.havant.gov.uk 
www.facebook.com/havantboroughcouncil 
www.twitter.com/havantborough 

From: Heidi Richardson <Heidi.Richardson@deltasimons.com>  
Sent: 21 October 2020 10:11 
To: Driver, Jonathan <Jonathan.Driver@havant.gov.uk> 
Subject: Contaminated Land Enquiry ‐ Langstone Technology Park, Havant, PO9 1SA  

Hi Jonathan, 

Your team provided us with the attached response in relation to a previous enquiry for the above Site in 2015. We are 
currently in the process of updating our Phase I Environmental Assessment. Could you please confirm if the Site’s status 
and under Part 2A remains the same as in 2015, or if it has been changed? 

Kind regards, 
Heidi 
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Heidi Richardson 
Consultant 
M: +44 (0)7791 691636 
www.deltasimons.com 
 

 

                                                                             
 

 
Birmingham   Bristol   Dublin   Leeds   Lincoln   London   Manchester   Newcastle   Norwich   Nottingham 
 

 

Delta-Simons Environmental Consultants Ltd, 3 Henley Office Park, Doddington Road, Lincoln LN6 3QR. 
Registered in England No. 04786034. This message is private & confidential.  If you have received this 
message in error, please remove it from your system and notify us on +44 (0)1522 882555. Delta-Simons is a 
member of Inogen® Environmental Alliance. 
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IBM (UK) Limited, Havant. 

The silt samples submitted for analysis on 29th March 1994 
were air dried and the concentrations require no correction. 

Location Comments On Results 

Soli Samples - Borehole and trial pits 
Submitted for analysis on 2nd February 1994 

April 1994 

(c) Soils Limited 
J3403CON.DOC 

pH was near neutral and the concentrations 
measured were within the range for natural 
uncontaminated soils. 

sample shows no contamination 

The pH was near neutral and the concentrations 
were within the range for natural 

'"r't'n,nt<,min<llt"rl soils. 
sample shows no contamination 

The pH was near neutral and the concentrations 
measured were within the range for natural 
uncontaminated soils. 
Soil sample shows no contamination 

. . The pH was near neutral and the concentrations 
'::' measured were within the range for natural 

uncontaminated soils. 
. '. : : .; Soil sample shows no contamination 
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IBM (UK) Umited, Havant. 

The pH was near neutral and the concentrations 
measured were within the range for natural 
uncontaminated soils. 
Soil sample shows no contamination 

The pH was near neutral and the concentrations 
measured were within the range for natural 
uncontaminated soils. 

·::Soil sample shows no contamination 

The pH was near neutral and the concentrations 
measured were within the range for natural 
uncontaminated soils . 

. Soil sample shows no contamination 

. ·The pH was near neutral and the concentrations 
measured were within the range for natural 
uncontaminated soils. 
Soil sample shows no contamination 

The pH was near neutral and the concentrations 
measured were within the range for natural 
uncontaminated soils . 

. Soil sample shows no contamination 

· .• ·..i.:The pH was near neutral and the concentrations 
·;:·:/:measured were within the range for natural 

. .. . .. uncontaminated soils. 
<·Soil sample shows no contamination 

April 1994 

(c) Soils Umited 
J3403CON.DOC 
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IBM (UI<) Limited, Havant. 

pH was near neutral and the concentrations 
measured were within the range for natural 
uncontaminated sails. 

sample shows no contamination 

pH was near neutral and the concentrations 
were within the range for natural 

uncontaminated soils. 
sample shows no contamination 

The pH was near neutral and the concentrations 
measured were within the range for natural 
uncontaminated soils. 
Soil sample shows no contamination 

pH was near neutral and the concentrations 
measured' were within the range for natural 
uncontaminated soils. 
Soil sample shows no contamination 

Iq oY""1 • ~~~ __ I ~ W"'-~VJ' _________ _ 

Water Samples - Groundwater I Submitted for analysis on 19th January 1994 

I 
Jndlwater sample shows no significant con-

I 
I 
I 
I 

April 1994 

(c) Soils limited 
J3403CON.OOC 
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IBM (UK) Limited, Havant . 

2.6.2 Contamination with coliform bacteria 

The ground water encountered in Borehole 2 was noted as 
having a sewage type odour and a sample, from a depth of 1.S 
metres, was taken from the methane monitoring well and 
submitted for bacteriological analysis. Faecal coliforms were 
found to be present in the sample. 

There are two possible sources for this, the sewage works 
immediately beyond the western boundary, or leakage from a 
foul sewer connection to the temporary changing rooms. 

Enquiries made by Blyth and Blyth Consulting Engineers of 
I.B.M have determined that the foul sewer connection to the 
changing rooms had failed and has now been repaired. 

2.7 Landfill gas monitoring 

No putrescible material that could give rise to the on-site 
generation of hazardous gasses was encountered in the trial 
pits, apart from a thin layer of peaty material encountered at 
shallow depth in Trial Pit 12. 

It is understood that a landfiIJ site is located adjacent to the 
western boundary of the site. As a consequence landfill gas 
monitoring wells were installed in a number of the boreholes in 
order to monitor any migration of landfill gases. 

The clayey soils encountered at shallow depth, coupled with 
the high ground water table will decrease the susceptibility of 
the Site to the migration of gasses from beyond the site 
boundaries. 

Methane monitoring stations were installed around the site and 
the results of the monitoring is presented below in Table A. 

The gas monitoring wells comprised a SOmm slotted liner in a 
gravel filled lS0mm diameter borehole. The top metre of the 
well was sealed with a bentonite cement grout. 

April 1994 

(c) Soils Limited 
J3403CON.DOC 
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IBM (UK) Limited, Havant. 

Readings of the concentration of oxygen, lower explosive limit 
(LEL), methane and carbon dioxide were taken and the ground 
water level and barometric pressure at the time of reading 
recorded. 

Landfill gases were not found in the monitoring wells. 

-

I···S?······················ ·····i..... . .......................... ... ...........\. ...r/i., i I 

.. .··.::.· ••• ·\.··:'llil'; ,.:7-- ~ OI·~:~I~:as~re~e~ ....•••• · ••.• ·Ji!ii ••••• · •• · •.• ·Ii •• ·· 
... ..< .... ..... . •............... 

Date BH co 2% l. £1.% C!-{ ,% O2% Pressure Water 

Mb Level 
(m b.g.Q 

26/01/94 1 .03 0.0 0.0 20.5 1032 1.70 

26/01/94 2 .06 0.0 0.0 20.0 1032 1.36 

26/01/94 11 .06 0.0 0.0 19.4 1032 1.20 

26/01/94 12 .04 0.0 0.0 20.0 1032 0.32 

04/02/94 1 .03 0.0 0.0 20.2 1022 1.65 

04/02/94 2 .07 0.0 0.0 20.5 1022 1.36 

04/02/94 11 .05 0.0 0.0 19.5 1022 1.00 

14/02/94 12 .05 0.0 0.0 20.2 1022 0.32 

The above results show that no special precautions are required 
for the design of structures as there is no evidence that landfill 
gases are present on the Site . 

April 1994 

(c) Soils Limited 
J3403CON.DOC 
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IBM (UK), Havant, Hampshire 

The pile working loads given in Table K incorporate a factor of 
safety of 1.5 on the ultimate skin and 10.0 on the ultimate base 
values. The preliminary design is based on the method proposed 
by J Lord (1989). 

The bearing values given in Table K are applicable to single piles. 
Where piles are to be constructed in groups the bearing value of 
each individual pile should be reduced by a factor of about 0.8 
and a calculation made to check the factor of safety against block 

'. failure. 

4.2.2 Ground improvement techniques 

For the ground and ground water conditions established on the 
eastern portion of the site the use of ground improvement 
techniques may well be appropriate and their use could result in 
cost savings over a piled foundation scheme. 

Given the size of the site, the nature of the development and the 
proximity of existing structures, it is considered that a vibro 
method is the only ground improvement technique that would 
prove suitable. 

The basic vibro method relies on penetrating the soils with a 
vertically slung vibrating poker to the design depth and filling the 
created void with compacted hard granular material. The co m­
paction is achieved by filling the void in stages and re-applying 
the vibrator. The stone columns and densified surrounding soil 
form an integrated foundation soil. 

In self-supporting soil the granular fill is introduced from the top 
of the hole and compacted in stages as described. If the hole is 
not self-supporting, or there are rapid ground water inflows, the 
stone is introduced through hollow vibrator to the base of the 
hole, filling and compaction being achieved in stages as the 
vibrator is removed. 

February 1994 

(c) Soils limited 
J3403REP.DOC 

-22-

/J(v.. "Yr.V\. 

i V\.;T" I ""f.") . 

d ...... -"""" t : r . 
wj,.,;dI\.~ ,..IA. ) 

'1 t"""'~ \""" 

'''"V\''....rt.. ~ ovV' 

i'e..~...k $1"1 
i\l;:t~ ___ 

I 
I" 1'4 

-



I 
I 
I 
I 

, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'" 

SAMPLING/IN-SITU TEBTINB 

c.pth In-.1tu B.~Ung 

CO) r .. t. 

J-

.' 
.5 B, 

.B HIOO 

I-

C-

I-

I-

r 

-, 

DE~~I!"T10N OF STRATA STRA. TA 

I-~"'_.J..,..' -"'-' '.,..." '-'---'----'--ll--~'" ",,0.+ 3.2 

TOPSOIL' ~~ 

~---F~I-r-.C-'-I-.-h-t--b-r-o-w~h-'~t-l-n.---.-.-n-.-y~'-.-,-,-,-y-CLc-.-y-----------J I~~ 2.9 

with abundant i ";ell-gradsd round fed , to ~~ 
'=+~ angular :rm"VEL': ~BRICKEARTH} .:.~~ 

~ 
~ ::-:,1: 

WlIll-graded .and),: round.,d to 8ub-angular ~.p..'~.'" 
GRAVEL. (VAlLEY' GRAVEL) ;J(i. .... ,,~ 

I----O-,-'---.-h-'-t-.--o-r-.-h-.-.-b--ro-.o---.-'-.-'-n-.-.--b-,-ac-.--.-n-.------"~ r-7'~~irr1 

I-

I-

putty CHAlK. Ni th intact black. up to J f 

8cm apaoed up to 80h. OccasIonal flint. r I 
and pocket. of grllYlltolnlng. (WEATHERED 
UPPER CHALK) .J 

'1':1 
.j~ 

rl 
[ 

'1 ! 

••• 
• 

.4 

Dept.n 
, . 
.3 

I 

1.2 

'.8 

Ground Water Record 'ey Notes 
Str1k_ (.) A.t. Tu,. (I'1r) et_nO (fII) 

1.3 Ilow nr nr 

PRQ.JECT 
IBM HAVANT 

CLIENT 
BLTHE AND BlYTHE 

TRIAL PIT 

[ll] 

o 
\j 

LOG 

u;,a ICllllph 

Core aalRple 

Pll"'th/HClek" 
Probe 

1!SO/75:M1 Inc. 

Pit IId81 cellapled at~el'" l.Ohl'" 

Standlng wet~r ar 1.B ln pit artar 1 nau~ 

DATE 
Je.nusry 1994 

REF 

J3403 

Excevetlng Plant 
J.C.B. 

TP 1 

Thick 
-n ••• 

• 

.3 

.7 

.2 

1.6 

-



I 
I - ,-

I SAMPLINGI IN.,.SITU T~BtING SinAlA . 
Depth Type Pllnlltratton , ' OESCA~PTIaN OF STRATA , 

Asduollld thiCk 
(m) B(OW~: ! ,," N . - -

L'lIg."d 
l~vlIl 

Depth -nllSIl 

• • 
'( : 

, : 
, ,1- -- . - -- ,. , ' 4,. , 

D~rk gre~ trll,tll:" iClayey 611 ~y 
, 
~ ,S 

~-.~ Dt " 

I! 
aentJ with -

;>, " rootlata" end grevel:. (TOPSOIL> y ',7 ,6 
.-, '"-'. " ,. -

. 1· . - ~ 

C-
'" P , FIrm to st-} ff cr.e.ng,e to ml~ brown yellow ~~":'"+. , . , 

lII~tthd lightly,:! fissured ~~~ "1.'5 -p • 3 ~; • 1'1 81-1 ty lIend}(: 2 ,. ., " -
1 

CLAY. with 8t3undent well-grtlded BRAVEI,;" 
-r~ j' 

2 " , .' - i': . f- bl!lcomlng ",'a gravelly wltn Ci8pU,. 

~...: C-• ' , i .' --- (BRICKEAflTHl 
-

2.' • , ' 'C:c . , ~"'-' 1.1 ._ . 
- -- tt.-; g •• h 

:- 3-
. 

P 1 1 1 ';" •• ;i , f- Looee grey wen-grtlded el1ghtlv cleyey, .~ • 8-

- -
Bandy sllty rQUn~ed to angular GRAVE:L. D'}"~ r- 1.3 , : ,.' (V ALLEY BRA VEL) '.5 ' , ;0 b~l 

I" : , -I' • 
a •• ~,' 

, 
-

o q, G <Cl •• 3 •• 
_4 • : J Ott-white 1J1ock and putty GHAI.IC:, 

I ••• becoming more blocky ond harder with I I 
1~3 depth. OccasIonal ,F1IntB. (UPPER CHALK) ., 

f- 5 a f- ~I 

I ••• D I 

f- • 
p • 3 2 3 1. l- II , 

I ••• D I 1 
I- 1 D f- 1 

1,' P • 3 3 3 11 11 

I .J 
f- • • f- , , r-

••• a I 

I f- • 
p • • 2 • • I- rl 

I 
••• D JI 11. 7 

I f- 10 • f- J 
I I 

10.5 P 2 2 • • • J • 
I I- 11 • f- I I r-

11.5 D 

• 

I 1. P 3 , • • 1. 

I 
• 

around ~eter Record Cnleelllng Record Co!IlII:1ng 

De.te. Tlme. B-Ho18(m) Ceung(nl) Strlke (m) Stand (",) Tille T (hrll) FrOlll(III) TO(ra) 018111. Oep1:!'l (Ill) 

I 
I PRO..JECT DATE 

DE Cl JAN 1993/94 
OlAI1 

IBM, HAYANT. HANTS. 150mm 

CLIENT REF 
BLYTHE AND BLYTHE ASSOCIATES BH 4 

I 
J3403 SHEET 1 OF 2 

Cable Percussion BH Log Englneer CheCKed 

I -I 



I 
I~~~~~~~~~~ 

·1 

I I 
,I 
, ,I 

I 

11 

I 
I 
I 
I 
I 
I 
I 
I 
I 

SAMPLINGI I N-S I TU T~STING':; 

Dopth 
(m) 

"', •• 
')"".:J"" 

, " 
r-"" 

-:::'1.3'" 
1,' , 

;.~,~1c,;~.\:-1 

':' ~.95. 

2.' 
'2';&' 

1,\1" ': 

-::" 
" ~:: 3~5 

f-:4 .. 

f'-' '.1 
6.' 
6,9 

I-\'~ 6.1 

'·'6.S 

r- 7 

7.' 

f- • 

••• 
r- • 

••• 
f- 10 

Type 
. 

'D' 
'1_ 

D . 

D 

D 
J~o 

D 
D p' '3'" 

. 

D 

I" 
P ,4 .. • 

D 

I: C 6 

o I~o<.· 
D 

D P 2 

D 

D 

0 P 1 

• 
D 

.... 
.. 

i:.--
i, .L 

3· ~, 
i' • ,. 

.' 

,. , 
• • e'? ~ 

" 

I f:' .' 

" 
3 3 3~ "11 

, 
2 2 2 ' 7 

10.6 D P 2 2 2 2 B, 

c- 11 D 

11.15 0 

12 DP6665'23 

, 
DESCRIPTION OF STRATA 

. 

• ...... 

gravel snd root e e. ' F~' 

: . 

O!!r'k orey brown,! ~ti' LDY!lo'YTOP·'SO"
,
.
L
t\)',' .. 9t1100"wlth '. I. Y.-'~.:-" 

~----~~~----------~ 
Flc;m brown endi jyellow brOl·m:,ulRottled ,.'.:. 

. aendy aHty· CLAY. with 'ebun~'ant 

well-graded" rounded to 'sngul!8ct1f,-graVal; 
t- i from appro)( :i.lm~. :(8RIC:KE"'RTH}~;{;"{!-

-

r-

-

-

-

, 

: Firm Ug~t Clr.8n'g'~ :brown sHty', :BJ!;ndy:.CL.A,y 
with abundant well-graded nttutldad' to 

< !lngull!r gravt!ll el1q flne chBlk","'r~gtllenta. 

(SAICKEARTH) :i::Ai" 

Me(Uum denss grsy brown 'weU.,.graCleCl 
; sandy rounded to angular GRAVEL, wlth <i1'l;,':,!1;. 

ebundsnt fine CI"I~lk fraglllent8.t: (VALLEY 

. GRAVEL) 

Oft-whlte blOC~: and putty., CtiAU<. 
becOlning harder] enCl lIIora bl'tlCky loll eh 
depth. Occaslonal 'fUnts. (UPPER CHALK) 

I 

Qround Water Record 

,Da,to. Tlma 

.. 

I 

l 
r 

I 
I" 110 . 

t.t: 

.2 

12 • 4 
"2. 

;,2.6 

i ;::, 

I' 
: 6.9 

, 

., 

.2 

3,3 

9,7 

I~PA~=CT~~====~~~~~~~ IBH, HAVANT. HANTS. 
OATE O'IAt·F 

OEC/..JAN 1993/94 15Cmm 

AEF CLIENT 

BH 

'BH 6 
cJ3403 

. 

SHEET OF. 2 

Engineer CheCk~Cl 

BL YTHE AND BLYTHE ASSOCIATES 

I Cab le Percussion Log 

I -I 



1 0 0UL 'iS97 

• 

• 

IBM (UK) Ltd 

Land at South Moor 
Havant 

Wetland Study 
Final Report 

April 1997 

Symonds House 
Wood Street 
East Grinsated 
West Sussex 
RH191UU 
Tel: 01342 327161 
Fax: 01342 315927 

Doe ref: 3T400041WS/D3 



, 

• CONTENTS Page 

SUMMARY 

1. INTRODUCTION 1 

2. BACKGROUND 3 

3. SOUTH MOOR SSSI 6 

4. PREVIOUS INVESTIGATIONS 7 

5. FIELDWORK AND MONITORING 10 '. 6. GEOLOGY 15 

7. PHYSICAL HYDROGEOLOGY 17 

8. SURFACE WATER HYDROLOGY 22 

9. HYDROCHEMISTRY 28 

10. CONCEPTUAL MODEL AND WATER BALANCE 31 

11. COMPUTATIONAL MODELLING 37 

12. WATER LEVEL MANAGEMENT OPTIONS 43 

• 13. CONCLUSIONS 49 

FIGURES 

APPENDICES 

Appendix I Borehole logs for STM1. STM2, STM3 and STM4 

Appendix 11 Surface geophysics survey - contractor's report 

Appendix III Results of soil and water quality analyses 

Appendix IV Topographic survey - maps 

Appendix V Computer model parameters 

• 
Symonds Travers Morgan April1997 F:WOBS\3T40004IREPORTS\FINAl2.00C 



• 

• 

• 

• 

List of Tables 

Table 2.1 

Table 5.1 
Table 5.2 

Table 5.3 

Table 6.1 

Table 7.1 
Table 7.2 

Table 8.1 
Table 8.2 

Table 9.1 
Table 9.2 

Table 10.1 
Table 10.2 

Table 11.1 
Table 11.2 

Table 12.1 

Historical Maps Consulted 

Borehole Piezometer Installation Details 
Concentrations of Determinands in Soil Samples from South Moor SSSI, 

and Comparison with Guidance Values 
Concentrations of Determinands in Water Samples from South Moor SSSI, 
and Comparison with Guidance Values 

Summary of Geology at South Moor 

Fluctuations in Chalk Groundwater Levels within South Moor SSSI 
Amplitude of Tidal Influence (A) and Time Lag of response (to 

in STM Piezometers 

Rainfall Recorded at Havant Waterworks, October 1985 to July 1986 
Changes in Landuse 1995 

Electrical Conductivity in STM Piezometers 
Electrical Conductivity Measurements in Ditches 

Actual evapotranspiration and effective rainfall 
Water Balance 

Model Parameters 
Sensitivity Analysis 

Options for weUand management 

Symonds Travers Morgan April1997 F:\JOBSI3T40004IREPORTS\FINAL2.DOC 



• 

• 

• 

• 

List of Figures 

Figure 1.1 

Figure 2.1 
Figure 2.2 
Figure 2.3 
Figure 2.4 
Figure 2.5 
Figure 2.6 

Figure 6.1 

Figure 6.2 
Figure 6.3 

Figure 7.1 
Figure 7.2 
Figure 7.3 

Figure 7.4 
Figure 7.5 
Figure 7.6 
Figure 7.7 
Figure 7.8 
Figure 7.9 
Figure 7.10 

Figure 8.1 
Figure 8.2 
Figure 8.3a 

Figure 8.3b 

Figure 8.4 

Figure 8.5 

Figure 8.6 
Figure 8.7 

Figure 9.1 
Figure 9.2 
Figure 9.3 
Figure 9.4 

Figure 10.1 
Figure 10.2 
Figure 10.3 

Figure 11.1 
Figure 11.2 

Figure 11.2B 

Figure 11.3 
Figure 11.4 

Site location and Schematic Position of Future Development 

Historical Mapping 1866 
Historical Mapping 1909 
Historical Mapping 1932 
Historical Mapping 1942 
Historical Mapping 1969 
Historical Mapping 1972 

location of - Borehole 
- Trial Pits 
- Geological Sections 

Geological Cross Sections (B-B', C-C') 
Geological Cross Sections (A-A', D-D') 

Groundwater level Fluctuation 1985 - 1993 to the North of SSSI 
Groundwater level Contours 
NRA Monitoring Well Hydrographs 

at Catherington and Hinton Daubney 
location of NRA Monitoring Wells 
Groundwater levels in STM boreholes throughout period of study 
Groundwater levels in STM boreholes on 23 August 1995 
Groundwater levels in STM boreholes on 31 August 1995 
Groundwater levels in STM boreholes on 11 December 1995 
Groundwater levels in STM boreholes on 14 May 1996 
Actual and 'Corrected' Groundwater levels in STM1 shallow piezometer 

land Drainage Regime Prior to 1995 Development 
Variations in Standing Water Distribution - 1986 
Ditch level MonitoringPoints in Bostock, Hill and Rigby Study 
(Different from STM designations, Figure 9.1) 
Comparison of borehole and ditch water levels 
(after Bostock, Hill and Rigby, 1986) 
Strategic Drainage Review - land Drainage Regime Following 
implementation of Autoliv Development 
Strategic Drainage Review - Proposed Strategy for Provision of 
Watercourses 
Outlet Valve Water Depth and Flow Rates January 1996 
Outlet Valve Daily Flow Volumes and Rainfall 

Groundwater and Surface Water Sampling locations 
Hydrochemistry Durov Plot for Boreholes STM 1 and STM 4 
Hydrochemistry Durov Plot for Boreholes STM 2 and STM 3 
Hydrochemistry Durov Plot for Ditch Stations D1, D2, D3 and D4 

Conceptual Hydrogeological - Model low Tide Condition 
Conceptual Hydrogeological - Model High Tide Condition 
Surface domain for water balance calculations 

Simulated and observed groundwater contours 
Simulated groundwater levels and predicted post development 
water levels 
Predicted post development groundwater levels with closed 
valve option 
Observed and modelled groundwater levels in the Drift (layer 1) 
Simulated current and future groundwater levels. 
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Figure 12.1 

Figure 12.2 
Figure 12.3 

Figure 12.4 

Figure 12.5 
Figure 12.6 

Management Options - Peak water level at spring tide (1.40m) with existing 
450mm outlet pipe and no flap valve 
Schematic proposals for modification of flap valve 
Management Options - Peak water level at spring tide (1.30m) with 320mm 
inlet flap within larger diameter reverse flap 
Management Options - Peak water level at spring tide (O.99m) with 320mm 
inlet flap within larger diameter reverse flap 
Proposed structure to maintain water levels 
Schematic borehole plan with ditch amended for level monitoring 

Symonds Travers Morgan Aprtl1997 F:IJOBSI3T40004IREPORTS\FINAl2.DOC 



• 

• 

• 

• 

SUMMARY 

A wetland study has been undertaken at Southmoor SSSI. The study has 
included a review of previous reports together with an analysis of the data 
obtained during a monitoring period of one year aimed at establishing the 
physical and chemical characteristics of surface and groundwater flow. 

It has been established that the hydrological regime at Southmoor SSSI is 
dominated by tidal effects owing to the proximity of Langstone Harbour. At 
high tides, tidal pressure causes chalk groundwater to move upwards into the 
ditches. In addition the ditches within the SSSI contain water which is 
derived from surface water runoff principally from the developed areas to the 
north of the SSSI, water from the drift deposits, and water from Langstone 
Harbour. 

Following the development of a conceptual model and water balance 
calculations, computational modelling predicted that further development of 
land tathe north and north west of Southmaor SSSI is likely to result in a 
very slight long term increase in the water levels within the ditches. 

Options for future management of the site are presented. The objective of 
these options, determined in conjunction with expert ecological advice is to 
increase the quantity of saline water in the south of the SSSI thus 
maintaining the diverse salt marsh fauna while increasing the quantity of 
fresh water in the ditches to the north of the SSSI. 
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1 . INTRODUCTION 

1.1 Symonds Travers Morgan (STM) were appointed by IBM (UK) Lld. to undertake a 
hydrological and hydrogeological impact assessment of the.effects of development on land 
adjacent to Langstone Harbour, a Site of Special Scientific Interest (SSSI). The site is 
located to the south of the former IBM plant at Havant, which is now owned by Xyratex. 

1.2 This report is designed to satisfY the requirements of a Section 106 Agreement under the 
Town and Country Planning Act entered into by IBM and Havant Borough Council in August 
1994, as one of several conditions for development of part of the site (Planning Permission 
ref no. 93/502381131). The work undertaken has included intrusive site investigation and 
monitoring of both surface and groundwater level and quality over a one year period 
(September 1995 to August 1996) and was divided into two stages. The tasks associated with 
each stage are summarised below: 

STAGE 1 

A 
B 
C 

STAGE 2 

Preliminary Review 
Data Collection CommisSioning & Monitoring 
Installation of Instrumentation 

D Analysis and Interpretation of Data 
E Numerical Computer Modelling and Development of integrated 

surfacelgroundwater numerical model. 

1.3 In addition to the original scope of work, the report includes a final chapter which examines 
longer term water level management options. In conjunction with a report prepared by the 
Environmental Research and Advisory Partnership advising on several ecological 
management options, it provides a basis for the preparation of a site management plan. The 
management plan will be submitted to Havant Borough Council. 

1.4 The detailed hydrological and hydrogeological site data was collected so that the principal 
mechanisms of surface and groundwater fiow could be developed. Having identified the 
principal mechanisms and water balance, a conceptual model was established and used as 
the basis for the development of a computational model. The computational model was 
then used to predict the impact that any future development would have on the existing 
hydrological and hydrogeological regime. 

1.5 Several stages of investigation have been carried out by others which were associated with 
earlier stages of an outline planning application made by IBM (UK) Lld in 1987 for 
development of over 15 hectares of land to the south of the Havant plant. Information 
contained in these reports has been used where appropriate, and their conclusions are 
summarised in a later chapter. 

1.6 A light industrial unit was constructed in 1994/95 in the south eastern part of the developable 
area and is now owned by Autoliv Limited. This study considers the effect of this 
development on the SSSI along with the likely impact of development of the area granted 
outline consent in 1987 (which includes the Autoliv landholding). 

1.7 During the course of collecting and analysing the data, advice has been given with respect to 
proposals to divert the watercourses on the IBM land. Details of these proposals are given in 
STM Reports: 

(i) Preliminary assessment of land drainage effects of Autoliv expansion and review of 
strategic water issues, November 1995 
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(ii) Land drainage effects of AutoJiv expansion and review of strategic surface water 
issues, December 1995 

1.8 Following preparation of these rePOrt3, planning permission has been granted for the 
extension to the AutoJiv Development and to the diversion of the ditches. 

Symonds Travers Morg.n Apri11997 F:\JOBSI4OOO4IREPORTSIFINAL2.DOC 2 



• 

• 

• 

• 

2. BACKGROUND 

Introduction 

2.1 In 1987 IBM were successful in gaining outline planning permission for development of 15.8 
hectares of land to the south and west of their existing plant at Havant. In August 1994 they 
obtained obtaining detailed planning permission for a 3.3 hectare plot to the south of the 
plant (Borough of Havant No 18838/82). The granting of the planning application followed a 
1993 modification of Havant Borough Council's Local Plan for the area which sought to 
encourage economic growth by earmarking land approximately equivalent to that area of 
IBM's (1987) planning application for general and light industrial and office development. 

2.2 Planning permission was granted in August 1994 to IBM and Autoliv Limited for the 
construction of a light industrial facility. 

2.3 The Section 106 planning agreement linked to the August 1994 permission required a 
"wetiand brief/study and management plan to be prepared and implemented where 
appropriate". 

2.4 There was also concem that. with the original outline application for the development of land 
extending to the west having lapsed, the current study should be sufficient for the outline 
planning application to be re-applied. 

2.5 The Autoliv facility is the first stage of development within the area identified for commercial 
and industrial use in 1987. The approximate locations of development and the existing 
Autoliv facility are indicated in Figure 1.1 which also delineates the margins of the SSSI and 
some of the topographic features of the area. 

2.6 In 1994/1995 IBM sold the operational areas of their Havant site to Xyratex Ltd. 

2.7 The requirement for the wetiand study was largely, although not exclusively, derived from 
English Nature's concem over the possible threat that the developments could pose to flora 
and fauna in the Langstone Harbour SSSI. More specifically an area of approximately 20 
acres within Langstone Harbour SSSI known as South Moor (part of which is owned by IBM 
(UK) Ltd and the rest by a local landowner, Mr R Carrell) was considered to be of greatest 
ecological value and consequently at greater risk. The earlier studies into the proposed 
development had concentrated on geotechnical properties of the ground to the north of South 
Moor, which is why the ongoing investigation has been targeted on the land at South Moor 
itself. 

Historical Landuse 

2.8 A history of land use at South Moor and environs has been undertaken through consultation 
of Ordnance Survey (OS) maps at scales of 1:10,000 and 1 :2,500 and County Series (CS) at 
scales of 6 inch to a mile and 25 inch to a mile. Table 2.1 summarises the maps used. 
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• Table 2.1 - Historical Maps Consulted 

Map Year of publication 

O.S. SU7005 - 7105 1 :2500 1969, 1974 

O.S. SU70 NW 1:10,000 '1963,1972,1975 

Hants C.S. LXXVI SE, SW 1:10,560 1910, 1930, 1942 

Hants C.S. LXVI-10, 1225" (1:2534) 1866-67,1909,1932 

1.10,560 

2.9 The following paragraphs describe the landuse history and refer to maps of different scales 
for each period considered. The maps are included in Figures 2.1 to 2.6, with coverage 
beginning in 1866 

• 1866-67 

• 

• 

2.10 The oldest mapping shows the site in agriculatural use. Even at this early date, the Mill 
Stream (Lavant Stream) has been diverted from its natural course. The alignment of the two 
watercourses that lie to the north of and run through the SSSI is similar to the present day 
situation, the exception being at its northem limit where a sluice is shown adjacent to the Mill 
Stream. It is probable (but not definitively shown) that historically water was abstracted from 
the Mill Stream to irrigate the agriculaturalland on the SSSI. This artificial flow could have 
been introduced to compensate for the potential loss of water resulting from a diversion of 
the Mill Stream. There are a number of water storage areas and Mill Dams present in the 
general vicinity of Havant. 

1909 

2.11 South Moor is "a green field" site with two channels which converge within the centre of the 
present day SSSI. Marshy ground is shown in the south eastern corner of South Moor (where 
the flap valve provides an outlet to Langstone Harbour today). The Lavant Stream appears 
as Mill Stream and is dammed behind Langstone Mill (a corn mill). The mill buildings still 
exist today just outside the boundary of the SSSI. At this pOint, the map is marked "Highest 
Point to which Ordinary Tides Flow". The estuary of Lavant Stream forms an area called 
"Saltings", and the channel continues out into the mudflats. There are no drainage features 
marked in the pasture land to the west of the SSSI. The drainage catchment for South Moor 
coincides approximately with the southem face of the current IBM buildings. A spring is 
marked on Mill Stream opposite Havant Sewage Works, located 600m north of the present 
SSSI. 

2.12 Once again the mapping indicates that the course of the Lavant Stream (Mill Stream) to the 
east of South Moor has clearly been subject to significant man-made change. The mapping 
suggests that a "Mill Dam" was previously constructed to the north of South Moor, the mill 
probably having been located in the small copse to the south west of South Moor. At the 
upstream limit of this former mill dam, a sluice structure existed which could have been used 
to artificially irrigate the agricultural land to the north of South Moor. In addition to this 
artificial "irrigation" system, there is also an arterial drainage system to collect land drainage 
and convey it to the south east comer of South Moor (presumably collected water was 
discharged from this point to the Langstone Harbour by means of a tidal sluice device). 
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2.13 

1932 

The topography at the south eastem tip of South Moor has changed, with an extension of the 
embankment now present to the east of the footpath. Groynes have been constructed and 
the Saltings are no longer marked. Langstone Mill is disused, and the western flank at Mill 
Stream is marshy from the Old Mill Dam towards the north of the site. There appear to be no 
changes to the surface water (drainage) regime. Since the gradient of the Lower Garden 
(Mill Stream) has been artificially shallowed, we would expect that there would have been a 
tendency for it to silt up. 

1942 

2.14 Coverage of the site at 25 inch to a mile scale is not available, but according to the 1:10,560 
sheet, land (lOOm x 50m) to the west of South Moor Lane has been excavated. There appear 
to be no further developments since 1932. This is the first mapping that shows watercress 
beds and the sewage works to the north of the area under study, 

1969 

2.15 The 1 :2,500 scale plan shows greater detail than was previously indicated on the earlier 
county series maps with respect to drainage within the current day SSSI. A drain is marked 
along the southern boundary with a second drain meandering across the southern part of the 
SSSI, converging with the main drain in the south east comer. The building known formerly 
as Langstone Mill is now named West Mill. The area of excavation opposite Budd's Wall to 
the west of South Moor Lane remains. 

1972 

2.16 The IBM plant had been constructed on land previously occupied by the sewage works 
together with the industrial estate to the west, along Southmoor Lane. The area of excavated 
land to the west of South Moor Lane had been filled to above previous ground level 
(presumably a landfill operation). Housing had been built up along the eastern side of Mill 
(now Lavant) Stream. 

Present Day 

2.17 A foul sewer rising main from Hayling Island whose construction date is uncertain runs north 
to south across the site, This could create a hydraulic pathway through which seawater could 
perhaps more readily infiltrate the upper geological unit of gravely drift. The anticipated 
pathway would not be along the inside of the pipe which would be sealed, but along the 
outside of the pipe, perhaps via backfill material placed around it when it was laid, unless 
clay stanks were installed at the time of construction. 

2.18 Modifications have recently been made to the ditch drainage system to the north of the SSSI. 
The philosophy behind the proposals has been to maintain, as far as possible, historic 
lengths of open water course and minimise the length of culverting required. It has been 
good to maintain the historic land drainage regime particularly with respect to the direction of 
flow within individual reaches of ditch . 
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3. SOUTH MOOR SSSI 

3.1 South Moor SSSI is part of the Langstone Harbour SSSI which covers a total area of 
approximately 5,100 acres, including one of the largest areas of mixed saltmarsh in the UK. 
South Moor comprises only 20 acres of reclaimed silt and is protected by a sea wall. 

3.2 The SSSI supports high densities of inter-tidal invertebrates and large populations of migrant 
and overwintering waders and wildfowl. Eelgrass beds are particularly important for the 
maintenance of the rich biological diversity. Ecological surveys have been undertaken and 
have identified that the flora and fauna are extremely dependent on the water balance of the 
site. 

3.3 For further details, refer to the Ecological Statement (Gemmel et ai, 1993, Environmental 
Research and Advisory Partnership). 
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4. PREVIOUS INVESTIGATIONS 

4.1 Several investigations have been undertaken prior to and since the original application of 
IBM (UK) Lld for outline planning consent. These are listed below together with a brief 
summary of findings. Information from these reports has been incorporated in this report 
where appropriate. 

Area south of Havant Plant - Preliminary environmental and hydrogeological 
assessment. Final Report 1985 Bostock, Hill & Rigby (Report 5001). 

4.2 The main findings were that "the flora and fauna present in the study area are extremely 
dependent upon the maintenance of water supply within the site". 

Environmental Impact Assessment - Area South of Havant Plant Final Report Volume 1 
& 21987, Bostock Hill & Rigby (Report 5.020) 

4.3 This report was the final report in a series of three describing field work and a study 
undertaken in 1986 to 1987. 

4.4 The main findings were: 

Water balance is a complex interaction between runoff, subsurface flow and 
groundwater flow 

"Groundwater level and, to a lesser extent, groundwater flow are the most important 
contributory factors to ditch water level, and ditch water level in turn is the primary 
determinand of flora and fauna." 

4.5 It was concluded that impacts of development would be unlikely to be observed on the 
Langstone SSSI but South Moor SSSI could be subject to a loss of rnarshy areas and 
reduction in ditch water levels, temporary increase in ditch water flow and a change in water 
balance. 

4.6 Although the report pointed to the possibility of potentially severe impact of development on 
the water balance at South Moor, there was little detailed discussion of drainage proposals. 

4.7 

Interim Reports (B H & R, February and September 1986) 

These reports presented information gathered during a one year period of baseline 
monitoring of surface and groundwater levels. At least 12 boreholes were drilled generally to 
between 4m and 6m depth primarily to establish geotechnical parameters in the vicinity of 
the proposed development and also further to the south. 

4.8 Although too shallow to assist greatly in providing significant amounts of hydrogeological 
information, the information gathered is useful in establishing broad hydrogeological 
conditions at the time of investigation. An attempt to locate the boreholes by STM proved 
fruitless as it appears that completions were flush to ground level and borehole positions not 
clearly marked. No borehole completion figures accompany the report which imposes further 
limitations on the interpretation of information collected. 
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4.9 Groundwater was observed to flow from the north east towards the south west across the site 
with a deflection towards the west at high tide. 

4.10 Plans were produced illustrating the fluctuation in surface water occurrence through 1986. 
These are discussed in greater detail in Chapter 8. 

4.11 The boreholes are identified in this report in following sections by the original borehole 
numbers (25 through 36). It is assumed that boreholes 1 through 24 were installed prior to the 
construction of the Havant plant in the 1970's. No details of these earlier boreholes are given 
in the reports. 

Proposed development of land owned by IBM (UK) at Havant, Hampshire - Ecological 
Statement 1993 by Environmental Research and Advisory Partnership. 

4.12 The findings are summarised in Section 6.0 of the above report and were essentially as 
follows: 

(i) A detailed ecological survey of the site was carried out to assess its ecological 
importance and to determine the extent of important vegetation types and habitats. 

~i) The most important area is the southern part of South Moor Saltmarsh, within the 
Langstone Harbour SSSI, which contains a range of reclaimed saltmarsh 
communities as well as drains and scrub. This area is important for grazing Dark­
bellied Brent Geese and as a high tide roost for wildfowl and waders. 

(rH) There is semi-improved pasture within the northern part of the SSSI which has little 
ecological value. 

(iv) The unimproved and species-rich pasture immediately to the north of the SSSI is of 
significant ecological interest. The remaining parts of the site are of minor or 
negligible ecological value. 

(v) The proposed development by Autoliv would have no significant impact on the SSSI. 
There would be no development within the SSSI and no disturbance to birdlife. 

(vi) Although a srnall area of unimproved and species-rich grassland would be lost, this 
would be only 10% of its area, and the vegetation could be transferred by turf 
stripping to another part of the site. 

(vii) Even development of the entire site which has ou1line planning permission would 
have little ecological impact because no important wildlife habitats would be lost. 

(viii) There is scope to apply mitigation measures to protect and improve the important 
wildlife habitats of South Moor Saltmarsh. 

(ix) An important consideration is the design of a landscaping scheme to protect adjacent 
habitats and to enhance the wildlife value of the area by constructing screening 
banks, transferring turf, planting scrub, and constructing new field drains. 

(x) The management regime of the South Moor Saltrnarsh, by drainage control, grazing 
and/or cutting, should be given careful consideration. 
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• Report on a geotechnical investigation at IBM (UK) Ltd, Langstone Road, Havant, 
Hampshire for Blyth and Blyth Associates (by Soils Limited) February 1994. 
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4.13 This was a geotechnical investigation into the subsurface ground conditions within the IBM 
site. Fourteen boreholes were drilled to between 10m and 30m below ground level along with 
several trial pits, although no boreholes were drilled within SSSI. The report also contains a 
limited historical land use survey and reports on the local geology. The investigation was 
undertaken after a period of heavy rainfall and after the sea wall had been breached and 
when standing water remained within the SSSI. For the purpose of describing the geological 
conditions, the site was split into two parts, east and west. To the east, clay was dominant 
above the gravel, and to the west, brickearth. The focus of the investigation was very much 
towards establishing the conditions for construction of the proposed unit. The information 
contained within the report is included in Chapter 6, and borehole locations in Figure 6.1. 

Infrastructure Report (IBM Development) DRAFT, Blyth and Blyth Associates 1994. 

4.14 This was a relatively detailed report which calculated likely storm flows forthe purpose of 
drainage design for the proposed development. It also included details of the sea wall 
structure. 

Land at South Moor, Havant 
Preliminary Assessment and Review of StrategiC Surface Water Issues, Symonds 
Travers Morgan, November 1995. 

4.15 This report presented three possible options for modifications to the surface water ditch 
system in the light of the Autoliv development and future redevelopment. These options are 
discussed in Chapter 8. 

Land Drainage Effects of Autoliv - Expansion and Review of StrategiC Surface Water 
Issues. Symonds Travers Morgan, December 1995. 

4.16 An option which differs slightly from the three previously suggested is presented. This would 
involve the retention of surface water features to the south of the Autoliv factory and the 
abandonment and replacement of some of the ditch system to the north of the Autoliv 
development. All surface water drainage from the new developments would be to the ditch 
system. Details of the drainage to the north of the SSSI are also supplied. While the majority 
of the roof and hard standing of the IBM plant drains to a ditch to the north of the site, the car 
park immediately to the north of the Autoliv facility drains to soakaway. 
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5. FIELDWORK AND MONITORING 

Boreholes 

5.1 The latest phase of investigations (undertaken by STM) involved the drilling of four 
groundwater monitoring boreholes to a depth of 10m within the SSSI. the geology 
encountered is discussed in Chapter 6, and locations are shown in Figure 6.1. Each was 
completed with two 50 mm piezometers, (comprising 1 m to 2 m slotted screen at the base, 
and inserted to a depth of approximately 8 to gm and 4m to 5m below ground level (bgl) 
respectively). The filter surrounding the upper piezometer and the lower piezometer were 
hydraulically separated with a bentonite seal to ensure that piezometer measurements could 
be related to discrete strata levels. Completion details are shown in Appendix I and 
summarised in Table 5.1. 

5.2 

5.3 

Table 5.1 - Borehole piezometer installation details 

Response Zone depth STM1 STM2 STM3 STM4 
metres bgl 

Upper 3.0-4.4 3-4.8 3.9-5.2 3.7-5.2 
(reworked (chalky (chalky (clay and 
chalk) gravel) gravel) chalky gravel) 

Lower 8.5-10.0 8.5-10.0 8.6-10.0 8.1-10.0 
(chalk) (chalk) (chalk) (chalk) 

Geophysical Survey 

In addition to the intrusive borehole investigation, a surface geophysical survey was 
undertaken by TerraDat (UK). The objective of the geophysical survey was to provide 
supplementary information regarding the extent of the saline intrusion within the site and to 
identify significant geophysical structures. 

As part of the survey, the following tasks were undertaken: 

Ground conductivity survey 

Measuremerlts of conductivity were collected at 3 hour time windows centred on high and low 
tide, on a 250m x 250m grid with 10m nodes. 

Resistivity imaging survey 

This survey investigated the anomalies identified in the conductivity survey, producing 
2-dimensional electrical cross sections of the subsurface. 

The results of the geophysical survey are discussed where appropriate in the following 
sections on geology and hydrogeology. 
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Monitoring and sampling of soil, groundwater and surface water 

Initial Chemical Sampling 

5.4 An initial detailed suite of analyses was undertaken on both soil, surface and groundwater 
samples in october 1995. The groundwater samples were collected from boreholes STM1 to 
STM4. Surface water samples were collected from Lavant Stream monitoring points LS1 
and LS2 in addition to sampling points at ditch 1 and ditch 2 which are shown in Figure 9.1. 
The soil samples were taken from the Lavant Stream monitoring points (LS1, LS2) and 
sediment from Ditch 1 and 2. The suite of determinands for both soil and groundwater were 
extensive and included: 

COD (Chemical Oxygen Demand) 
BOO (Biochemical Oxygen Demand) 
AmmoniacallKjeldhal Nitrogen 
Iron 
Zinc 
Copper 
Nickel 
Lead 
Chromium 

Phosphate 
Molybdenum 
Arsenic 
Vanadium 
Beryllium 
Barium 
Strontium 
Mercury 

5.5 In addition sampling of groundwater included analysis for volatile organic compounds 
(Vac's) using gas chromatography! mass spectroscopy (GCMS). This analysis provided an 
indication of the presence or absence of over 70 organic pollutants. 

Soil Samples 

5.6 Table 5.2 summarises the concentrations of potentially contaminating determinands in four 
soil samples from South Moor SSSI. The ICRCL (Interdepartmental Committee of the 
Redevelopment of Contaminated Land) guidelines are used as a basis for comparison. 
Although the ICRCL guideline values are not statutory, they are the most commonly used in 
the UK when consideration of remediation is required in the context of changes in land use 
associated with development. The known presence (from site walkovers) of some tipped 
waste within the SSSI renders the use of these guidelines for comparative purposes relevant. 
The ICRCL values quoted are threshold values and are chosen to reflect development of a 
site for open space, (non residential land use). Where a second figure is quoted, it is an 
"action" value. 

Symonds Traver.; Morgan April1997 F:IJOBSI4OOO4\REPORTSIFINAl2.DOC 11 



• 

• 

• 

• 

5.7 

5.8 

Table 5.2 Concentrations of deterrninands in soil samples from South Moor SSSI, 
and comparison with guidance values. 

Detenninand Range in ICRCL" Dutch" Comment 
Samples' (High value) 

Sulphide 250.1000 -
Sulphate 0.1 to 1.0 2000,19000 -
Total Phosphorus 910t015oo - -
Kjeldahl nitrogen 1680 to 7140 - . 
Phosphate as P 25 to 53 - -
Iron 0.71% to 2.21% - -
Zinc 85 to 510 300 140,720 LS2 Sed 

Copper 65t0150 130 36,190 LS2 Sed 

Nickel 151035 70 35,210 

Lead 70 to 460 2000 85,530 

Chromium 20 to 50 1000 100,380 

Cadmium 0.5 to 14.9 15 0.6,12 

Manganese 1.1%t02.3% - -
Molybdenum 8.4 to 16 - 10,200 

Vanadium 23 to 44 - -
Beryllium <I - -

Barium 10t030 - 200,625 

Strontium - 25.30 

Mercurv <0.1 to 10.7 20 0.3,10 

Arsenic 6to 10 40 29,55 

* All levels expressed as mgl/ijre, except where %. 
1 Interdepartmental Committee on the Redevelopment of Contaminated Land (threshold, action values): 

Guidance on the Assessment and Redevelopment of Contaminated land, 2nd edition ICRCl59/83. 1987. 
2 Dutch Target, Intervention values.( Ruimtelijke Ordening en Milieubeheer: Circulaire intemevtiewaarden 

bademsanering, May 1994) 

Where no ICRCL values are stated, Dutch criteria are used if applicable. The Dutch criteria 
are frequently cited in studies of contaminated land and comprise target and intervention 
levels for concentrations of particular contaminants in both soil and groundwater. High 
groundwater levels throughout the Netherlands renders contamination of soil and 
groundwater a particularly important issue and this is reflected in typically more stringent 
guide levels. 

Concentrations of almost all determinands are well below the ICRCL threshold levels. The 
threshold levels for copper and zinc are only slightly exceeded in LS2 (a sample from the 
Lavant Stream). However, the copper concentration is still within the range considered 
normal for soils as quoted in the Royal Commission for Environmental Pollution's nineteenth 
report entitled Sustainable Use of Soil. These slightly elevated concentrations are not of 
concern, as they oocur only in one sample. It is not possible to identify a single likely source, 
but elevated zinc levels could be associated with waste from any number of metal processing 
works. 
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5.10 

5.11 

Surface and Groundwater Samples 

Table 5.3 shows the range in concentrations of the surface and groundwater samples 
submitted for analysis. The 1989 Water Supply Regulations provides a comparison of 
drinking water standards with the quality of surface and groundwaters at South Moor SSSI. 
Where absent, a guideline value for Dutch standards is given. Only concentrations of 
manganese and iron exceed the Water Supply standards. Manganese is elevated in all 
samples, while iron is elevated in borehole STM3. 

Table 5.3 Concentrations of determinands in surface and groundwater samples from 
South Moor SSSI, and comparison with guidance values. 

Determinand Range in Water 
Samples' Regs,1 

COD <4 to 28 · 
Nitrate 50 

Ammonia (ammonia <0.1 to 0.6 0.5 

and ammonium 
ions) 
Phosphate <0.5 to 0.10 2.2 

Iron 0.01 to 3.34 0.2 

Zinc <0.01 to 0.05 5.0 

Copper <0.01 3.0 

Nickel <0.01 0.05 

Lead <0.01 0.05 

Chromium <0.01 0.05 

Cadmium <0.005 0.005 

ManQanese 0.43 to 1.74 0.05 

Molybdenum <0.05 to 0.08 · 
Vanadium · 
Beryllium <0.01 · 

Barium 0.03 to 0.08 1.0 

Strontium 0.28 to 0.51 · 

Mercury <0.001 0.001 

Arsenic <0.01 0.050 

, All levels expressed as mgllitre, except where %. 
1. UK Water Supply Regulations 
2. Dutch Target, Intervention Values 
•• see text paragraph 5.10 

Dutch" Comment 

· Not elevated 

· 
· STM3 Upper is elevated" 

0.065,0.8 

0.015, 0.075 

0.015,0.075 

0.015, 0.075 

0.001, 0.003 

0.0004, 0.006 

All samples elevated*-

0.005, 0.300 

<0.01 to 0.03 

· 
0.05,0.615 

· 
0.00005, 0.00003 

0.01,0.06 

The relatively high manganese and iron concentrations are not considered to be of concern 
as concentrations in excess of 1 mgllitre of both ions are often associated with organic 
sediments, particularly in stream beds where some anaerobic decomposition may occur 
(Study and interpretation of chemical characteristics of natural water, USGS 1992). The 
topsoil of South Moor is of a peaty (organic) nature, so high manganese and iron 
concentrations are not unexpected. There are no drinking water supplies in the vicinity of 
groundwater at South Moor. 

vac analysis of groundwater samples from boreholes STMl to STM4 and surface water 
samples at LSl and LS2 (Lavant Stream) and Ditches 1 and 2 indicated that all of the 70+ 
determinands were below detection limit for all samples with the exception of the stream 
samle at LS2 where trichloroethane concentration was 2f!g/l. Trichoroetahne is a commonly 
used solvent and appears on an EC list of substances for which control of discharge will be 
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considered. It is probable that the low level of trichloroethane measured in LS2 was the 
result of a discharge uptream. 

5.12 Overall the initial analyses indicated that there was no tlvidence of significant concentrations 
of contaminating substances in either the soil or groundwater, the ongoing monitoring 
programme was set up to include the major ions in ground and surface water only. 

Routine Chemical Sampling 

5.13 A monthly monitoring programme was implemented to measure concentrations of the major 
ions (sodium, potassium, calcium, magnesium, sulphate, chloride, bicarbonate and nitrate) in 
the groundwater from the STM bore holes, surface water from the ditches. Sampling points 
LS1 and LS2 situated along Lavant Stream were used when ditches 3 and 4 were dry, as was 
often the case during the summer months. Analysis of the relative concentrations of these 
ions would yield infonmation on the degree of mixing between the water types and suggest 
possible sources. Analysis of the data collected is presented in Chapter 8. 

Monitoring of physical characteristics of ground and surface water 

Water Levels 

5.14 Groundwater levels were measured fortnightly in both piezometers in each of the four 
boreholes. Surface water levels were also measured fortnightly in Lavant Stream and Mill 
Stream at four locations, two alongside the SSSI, and two upstream towards the IBM facility. 
The conductivity and pH of groundwater and surface water were measured on a monthly 
basis. 

5.15 The tidal influence on the groundwater level was monitored on four separate days throughout 
the year by measuring levels at all the boreholes every hour for a duration of over twelve 
hours (one tide cycle). Electrical conductivity and pH was also measured throughout the tidal 
cycle on these occasions. Analysis of the data collected is presented in Chapter 7. 

Water Flow 

5.16 A dedicated flow depth and velocity meter was installed at the outfall of the ditch system at 
the location shown in Figure 6.1. The outfall is below high tide level. Surface water flows out 
from the SSSI to the sea at low tide. The outfall is fitted with a flap valve to prevent sea 
water entering the ditch system at high tide. Water level within the 450 mm outfall pipe and 
outflow rate are measured automatically, and the data downloaded and processed by In 
Depth Surveys. It should be noted that measurements were only kept since the flap valve 
was repaired in November 1995, as prior to this date sea water could enter South Moor SSSI 
freely with a rising tide due to a faulty seal. 

5.17 Flow gauging in the ditches has not been carried out because of the generally dry climatic 
conditions over the monitoring period, and lack of flow. 

Topographical Survey 

5.18 A detailed topographical survey of the South Moor SSSI was undertaken by South Coast 
Surveys. The survey infonmation is included in Appendix IV and is used in the following 
chapters to assist in the interpretation of the monitoring data and in Chapter 12 for the 
prediction of impacts of future management options for the SSSI. 

5.19 The survey extended considerable distance beyond the SSSI boundaries and is completed 
on the same grid plan as an earlier survey which was undertaken for IBM on land 'eanmarked' 
for development. 
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6, GEOLOGY 

6,1 Information on the geology of the site was derived from geological maps and borehole logs 
from several investigations, Geological sections are presented in Figures 6.2 and 6.3. The 
locations of these sections and of boreholes are given in Figure 6.1. A summary of the 
geological sequence is shown in Table 6.1 below. 

6.2 The most striking feature is the presence of Brickearth above valley gravels to the west of 
the SSSI, whereas alluvium is present in the east. Both strata rest upon alluvial gravel which 
overlies the Upper Chalk, 

6.3 

Table 6.1 - Summary of Geology at South Moor 

West of Site East of Site 

Lithology Depth (m) Thickness (m) Lithology Depth Thickness (m) 
(m) 

Top Soil 0-0.4 0.4 Top Soil 0,0-0.3 0.3 

Brickearth 0.4-2.2 1.9 Alluvium 0.3-1.2 0.9 

Gravel 2.2-5.3 3,10 Gravel 1.2-3.5 2.3 

Upper Chalk 5,3-20+ 14.7+ Upper Chalk 3.5-21.5 18+ 

Made Ground 

A walking inspection of the SSSI suggests that some of the site, particularly in the southern 
part towards the sea wall, contains some fill, consisting generally of inert building waste 
(bricks are predominant). The embankments would appear to contain a high proportion of 
imported earth and inert fill. Along the southern boundary close to the sea wall the ground is 
uneven with irregular mounds up to 0.5m in height, containing a high proportion of bottles. 
(This could be from fly tipping because it is in the vicinity of a former landfill site to the west 
of South Moor Lane.) The field located to the west of the playing field was a refuse tip in 
1970. Several of the field drain banks contain brick and tile fragments and would further 
suggest that fly tipping did occur. Made Ground is noted between 0.2 and 1.2m in thickness 
in STM1 to STM4 within the SSSI and is also present throughout the rest of South Moor at a 
similar thickness. 

6.4 Isolated occurrences of Made Ground occur throughout the site and are associated with 
linear trenches for a gas main which is oriented east to west across the site above the SSSI 
and a sewer outfall which is oriented north south across the SSSI. 

Brickearth 

6.5 Brickearth is only described in locations to the west of South Moor SSSI and extending 
northwards towards the IBM plant. The Brickearth as shown in Sections A-A' and C-C' is 
generally 2m in thickness usually comprising a grey brown silly clay layer which becomes 
gravely towards the base. It pinches out towards borehole 32 . 
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6.6 

Valley Gravel 

The valley gravel most probably represents the position of a former river channel. The 
gravel is similar to the alluvial gravel which is described below. 

Alluvial Clay 

6.7 The alluvium typically comprises silty clay and is present in the east of South Moor SSSI 
extending northwards in the vicinity of the drains. Its thickness varies from the sides of the 
SSSI from 1 m to 2m. The greatest thickness of alluvial clay occurs in the playing field to the 
west of the SS SI. Alluvial clay is largely absent in a triangular area in the centre of the study 
area, much of which is now covered by the new Au10liv facility. At trial pit and borehole 
locations in these areas the drift deposits tend to be a coarse gravel grade. 

6.8 The base of the alluvial clay or the clay within the Brickearth fluctuates generally between Om 
and 2m above Ordnance Datum (AOD), although in the south of the SSSI the base of the 
alluvial clay is Om to O-O.Sm AOD. 

6.9 Peat has been identified in one or two trial pits and boreholes associated with the alluvial 
clay. This is indicative of former fresh water deposition in the area. 

Alluvial Gravel 

6.10 The alluvial gravel typically consists of loose to medium dense light grey well graded 
rounded to subangular sandy gravel with a high proportion of chalky matrix lying directly 
above the chalk. Although absent in certain locations (STM3, BH7) the thickness is typically 
2m to 4m. The alluvial gravel contains clay lenses. 

Upper Chalk 

6.11 The site is underlain by Upper Chalk, which at this location dips towards the south west at 
approximately 12° outcropping to the north, 0.5 km from the site where it forms the east-west 
heading Portland Anticline. The top 1 m to 2m consist of a weak putty chalk becoming harder 
and more blocky with depth. The top of the Upper Chalk is typically between -2m and -4m 
AOD in the vicinity of the SSSI with a gentle slope towards the south west. At STM1 the true 
top of the chalk is assumed to be at -3.1 m, the 1.Sm of chalk above may have been 
reworked. It is possible that the base of the chalk forms a linear depression underneath the 

• SSSI, representing the location of erosion associated with an earlier channel within the SSSI. 
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7. PHYSICAL HYDROGEOLOGY 

Introduction 

7.1 Groundwater occurring beneath South Moor SSSI and its environs is associated principally 
with the Upper Chalk (representing the major aquifer further inland) and with the alluvial drift 
deposits which overtie the Upper Chalk and which are in hydraulic continuity with surface 
water courses. The drift consists of deposits of gravels and clayey gravels with some clay 
layers. 

7.2 Completion details of the boreholes drilled prior to 1995 indicate that no attempt was made to 
isolate groundwater within the separate geological units (ie. Upper Chalk and overlying drift 
strata). Consequently the groundwater levels obtained represent an "average" value, and 
can be considered to broadly represent groundwater levels within the drift deposits. 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

A seasonal fluctuation in groundwater levels is observed in boreholes 26, 32 and 36 in the 
study area, as illustrated in Figure 7.1. These boreholes were installed during the 
investigation of 1986. Borehole 26 is the furthest north of the SSSllocated lOOm from the 
IBM Plant facility. Borehole 36 is located immediately to the north of the SSSI. Groundwater 
levels are generally higher in winter and lower in slimmer. 

A seasonal fluctuation in groundwater level is also observed although on a much larger scale 
at the Environment Agency's Catherington and Hinton Daubnay observation boreholes 
completed in the Upper Chalk approximately 9.5km to the north of the site. Hydrographs of 
the groundwater levels observed in these boreholes are shown in Figures 7.3 and 7.4. 

Groundwater level data from 1989 was augmented with data from the boreholes installed in 
1995 within the SSSI to provide a water level contour map across the area, as shown in 
Figure 7.2. It is acknowledged that combining groundwater levels taken in different years is 
not ideal, however in the absence of up to date groundwater levels away from the SSSI, this 
was necessary in order to determine a hydraulic gradient. The gradient was 0.004 from north 
to south across the site. 

Water level monitoring data at the STM boreholes also indicate a seasonal effect. In Figure 
7.5, STM4 and STM3 demonstrate higher water level over the winter months. This 
corresponds to the seasonal response seen in the boreholes discussed above, although 
much more subdued. The effect is virtually negligible in STMl and STM2 which are nearer 
Langstone Harbour. 

Groundwater in the Upper Chalk 

The regional hydraulic gradient within the Upper Chalk trends north-east to south-west. The 
gradient is illustrated by comparing water levels observed at the Catherington and Hinton 
Daubnay boreholes and those observed in the piezometers on site. Water levels at the EA 
wells are of the order of 40 m AOD compared to approximately sea level at the site, 
indicating a regional hydraulic gradient of approximately 0.005. 

Groundwater levels measured in the lower piezometers of the four new boreholes installed 
within the SSSI indicate that the Upper Chalk aquifer is arteSian, with a degree of 
confinement by the overtying drift deposits. Hydrographs of these piezometers over the study 
pertod are shown in Figure 7.5. The hydraulic head within the Upper Chalk (and the drift) is 
above the top of the chalk in each of the four boreholes, and is often above the groundwater 
level within the Drift. As shown in Figure 7.3, at piezometers STM 2 and STM3, the head in 
the Chalk is above that in the Drift most of the time. This upwards hydraulic gradient 
indicates an upward flow component and suggests that the Upper Chalk is a source of 
recharge to the overtying drift deposits. 
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7.9 Groundwater levels fluctuate by up to 0.5m seasonally, and similar fluctuations in 
groundwater levels are observed across most of the boreholes. In contrast, seasonal 
fluctuations at the inland EA boreholes are of the order of 10 metres. Although hydrograph 
fluctuations are influenced by a number of factors such as porosity, the much smaller 
fluctuations at the coast are principally due to the buffering effect of the sea which over the 
long term (longer than tidal cycles) represents a constant head. 

Penmeability 

7.10 Permeability tests in the Chalk were undertaken in boreholes 8, 10, 12 and 14 of the 1994 
investigation and in the boreholes which were completed in 1995. The 'slug' test method was 
used wnh analysis using the Hvorslev (1951) formula. The values obtained were in the range 
0.3 to 0.01 m/day. These values are significantly lower than the value of 10m/d used for the 
Chalk in the calibrated computer model. The accuracy of the tests may have been affected 
by tidal influences on water level during the test. In addition, permeability at point locations 
are not necessarily representative of the overall average permeability of a geological unit. 

7.11 

Tidal Influence 

Groundwater levels in the Upper Chalk are influenced by tide levels. MonitOring of 
groundwater levels within the piezometers installed in 1995 within South Moor SSSI was 
undertaken on four occasions over a 12 hour tidal cycle as shown in Table 7.1. 

7.12 The magnitude of the tidally induced variation in groundwater levels in the STM boreholes is 
fairly constant through time, although some variation in levels over the long term is 
observed. A comparison of the magnitude of the tidal influence on the four dates is given in 
Table 7.1. The longer term seasonal response is illustrated in Figure 7.5. All the groundwater 
levels are within the drift layer. 

Table 7.1 Fluctuations in Chalk Groundwater Levels within South Moor SSSI 

Piezometer Groundwater level change due to tidal influence (m) Average 

23 August 31 August 11 December 14 May 
1995 1995 1995 1996 

STM1 0.67 0.79 0.79 0.79 0.76 

STM2 0.34 0.40 0.46 0.40 0.40 

STM3 0.21 0.26 0.27 0.22 0.24 

STM4 0.16 0.20 0.25 0.20 0.20 

This data is shown in Figures 7.6 to 7.9 

23 August 1995 (Figure 7.6) 

7.13 All the piezometers in the Upper Chalk respond to the tidal cycle. Tidal fluctuations were 
greatest in STM1, decreasing to a minimum at STM4. The amplitude of the tidal influence 
decreases, as expected, away from the Langstone Harbour. 
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31 August 1995 (Figure 7.7) 

Tidal fluctuations were again greatest in STM1, decreasing to a minimum at STM3 and 
STM4. 

11 December 1995 (Figure 7.8) 

7.15 Tidal fluctuations were again greatest in STM1, decreasing to a minimum at STM4. 

14 May 1996 (Figure 7.9) 

7.16 High tide locally was estimated at 10.40 am (high tide at Portsmouth was 8.53 am). This was 
based on the observations of water levels at the nearby bridge over the Lavant Stream. The 
fluctuation in level was greatest and response quickest in STM1, with a peak occurring 1.5 
hours after high tide. At bore holes STM2, STM3 and STM4 the peak occurred 3 hours after 
high tide. 

7.17 In conclusion it appears that the chalk groundwater level responds to the tides with the effect 
decreasing inland. 

• Corrections for tidal influence 

• 

.. 

7.18 The evidence that groundwater levels in the Upper Chalk are affected by tides suggests that 
to observe the longer term response, corrections should be applied to the monitOring records, 
as given in Figure 7.5. In this figure, dates on which monitoring over a tidal cycle was carried 
out are represented by dots closely overlain in a vertical line. These clusters show that the 
fluctuations observed throughout the monitoring period are generally within the range of the 
tidal influence. Accurate filtering out of the tidal effect would give a truer representation of 
the long term response. 

7.19 An attempt was made to filter out tidal effects on the longer term hydrographs from the STM 
piezometers. The following formula was used (Todd,1980): 

7.20 

Corrected level = Measured level - (A x 0.5 x sin 2ll [ (t - tullo 1 ) 

where: 
A = Amplitude of water level fluctuation caused by tide 
t = time from start of tidal cycle 
tL = tidal time lag of piezometer 
to = period of tide cycle 

On the four dates that piezometers were monitored over a tidal cycle, average values for A 
and tL were determined (Table 7.4). For each monitoring pOint, t and to were determined from 
tide tables. The tide period varies from 12 hrs 11 min to 12 hrs 53 min. Using the above 
formula, trial "corrections" were applied to the water level data of STMl lower piezometer. 
The results are given in Figure 7.10. As can be seen, the "corrected data" is far from perfect. 
If the method worked satisfactorily, the corrected water levels for days that tidal cycles were 
monitored would be flat, which is not the case, except for 14 May. This is because the 
amplitude and lag on this day were very similar to the average values used in the formula. 
The corrected data for the full long term hydrograph (bottom graph) does not show smoothed 
data. In conclusion, tidal corrections can not be applied principally because of the variation in 
time lag for each piezometer through the year. The size of the lag may be dependent on a 
number of factors. One may be the rate of groundwater flow toward the coast which would 
vary seasonally . 
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Piezo 

STM1 
upper 
STM1 
lower 
STM2 
lower 
STM3 
lower 
STM4 
lower 

Amplitude of tidal influence (A) and time lag of response (td in STM 
piezometers 

23 AUQ 95 31 AlIlL 95 11 Dec 95 14 May_96 Mean 
A IL A IL A IL A Il A "-(m) (h:min) (m) (h:min) (m) (h:min) (m) (h:min) (m) (h:min) 

0.44 2:37 0.60 2:54 0.36 2:12 0.40 1:54 0.45 2:24 

0.80 1 :51 1.00 2:44 0.80 1:36 0.84 1:22 0.86 1:53 

0.48 3:57 0.56 4:06 0.40 3:36 0.40 3:06 0.46 3:41 

0.28 3:57 0.32 4:24 0.28 3:54 0.28 3:24 0.29 3:55 

0.24 4:09 0.28 4:36 0.20 3:54 0.22 3:24 0.24 4:01 

Groundwater in the drift deposits overlying the Upper Chalk 

'. Permeability 

~. 

• 

7.21 Permeability tests were undertaken in alluvial drift strata following the drilling of boreholes 
STM2, STM3 and STM4. From calibration of the computer model, an average permeability 
on the drift layer of 20m/d was derived. As discussed for Chalk permeability, tests may have 
been influenced by tidal effects, and paint test data Is not necessarily representative of the 
average permeability of the layer as a whole. 

7.22 It would appear that the assessment of permeability through the Hvorslev technique is not 
more suitably applied to the drift deposits than to the chalk. However the results obtained 
are still considered low for drift strata. 

Tidal Influence 

23 August 1995 

7.23 There is virtually no change in groundwater levels in the drift in boreholes STM2 and STM3. 
There is a slight change in STM4 corresponding to tidally influenced changes in the Upper 
Chalk. The hydraulic head within the Upper Chalk is at all times higher than water levels in 
the Drift. 

31 August 1995 

7.24 Although measurements were taken during a low tide cycle rather than a high tide cycle, the 
responses are similar to those on 23 August. The hydraulic head in the Chalk is always 
higher than the water level in the drift. 

11 December 1995 

7.25 Groundwater level are generally higher than in August. In STM3 and STM4, the hydraulic 
head in the Chalk falls to below the water level in the drift . 
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14 May 1996 

7.26 The responses are very similar to those observed on 11 December. 

Correlation of Groundwater Levels and Rainfall 

7.27 Rainfall data are included on Figure 7.5 alongside water level hydrographs for the STM 
piezometers. Although immediate responses can not be assessed as water levels were 
measured approximately fortnightly, it appears that there is generally a rise in groundwater 
levels in both the drift and chalk after wet periods. 

7.28 The effect of rainfall on chalk groundwater level is difficult to quantify due to the tidal 
response. However, it appears that during the month of September, a considerable rainfall 
event corresponds with a general rise in groundwater levels in the chalk piezometers. 

7.29 Within the drift however, tidal influence is less marked, and the shallow piezometer of STM2, 
(in addition to both piezometers at STM3 and STM4) experiences a rise which seems to 
correlate with rainfall events which occurred in eariy September and eariy November. 

7.30 This information suggests that rainfall recharge is an important factor in contributing to the 
groundwater level within the Drift and consequently water within the ditches. 

7.31 A more detailed analysis of the relationship between rainfall and surface water hydrology is 
presented in Chapter 8 which includes consideration of the volumes of water discharged to 
Langstone Harbour through the flap valve. 
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8 . SURFACE WATER HYDROLOGY 

Introduction 

8.1 For the purpose of this study it is necessary to consider surface water conditions at the site 
prior to development of the Autoliv plant in 1995, the effect of the Autoliv plant on the water 
balance and finally the likely effect of the completed proposed future development. 

8.2 The site falls within the surface water catchment of the Lavant Stream which discharges into 
Langstone Harbour to the south east of South Moor SSSI. STM undertook catchment 
analysis in 1994 for the Lavant Stream. The catchment total surface area was 42 km2 of 
which 5% was urban/paved. The mean annual flood was 1.4 m3/sec with a 1:100 year flood 
calculated as 4.33 m'/sec. 

8.3 A large proportion of the site is considered to fall within the flood plain of the Lavant Stream. 

8.4 

The NRA (now Environment Agency) calculated that the 1:1000 tidal flood water level would 
be 3.59m, and consequently recommended that floor levels of any proposed buildings be 
above this height. 

The drainage catchment of the ditches which are present within the SSSI and further north is 
the most important area for this study. It is assumed that all surface water runoff from paved 
and un paved areas within this catchment will collect in the ditches which have only one 
outlet, to Langstone Harbour estuary via a single flap valve. Any change in surface water 
runoff caused by construction of new premises is therefore considered to be manifested only 
by increased runoff to the ditch system which may in tum contribute to recharge of the Drift, 
and a local increase in groundwater levels. 

8.5 A surface water discharge direct to the Lavant Stream was considered for the development. 
However a discharge to the Lavant Stream was not considered feasible as the NRA would 
have required the installation of storage ponds to accommodate storm flow from ditches prior 
to discharge to the Lavant. Storage ponds would have to have been accommodated on high 
ground and would not have been considered practicable. 

Surface Water Hydrology (Pre 1995) 

8.6 The locations of ditches and surface water courses are indicated in Figure 8.1 which also 
shows where ponding of surface water is observed on a regular basis. 

8.7 Part of the IBM plant drainage enters the ditch system. Drainage from the northern part of the 
plant is pumped directly to the Lavant Stream. The drains of South Moor eventually 
discharge into an arterial watercourse that discharges into the Lavant Stream at the south 
east corner of the site. This is the only connection between surface water in the ditches and 
Lavant Stream. However, observations during site visits confirm that a disused sewer main 
which runs parallel to the Lavant Stream at the eastern boundary of the site may be open 
and subject to inflow at high tide. 

8.8 The total area of hard standing from which runoff discharges direct to the ditch system is 
approximately 24,500m2. 

8.9 Until November 1995, the flap valve which permitted flow from the SSSI into the Lavant 
Stream, with no reverse flow (from the tide) was not operating properly. Saline water would 
infiltrate the site at high tide. In addition, tidal waters have been observed entering the SSSI 
through the sea wall. During exceptional high tide events in winter it has been observed that 
overtopping of the sea wall results in flooding of the southern part of the SSSI. 
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8.10 The study of 1985 to 1987 included a qualitative mapping exercise showing areas of standing 
water at different periods throughout the year of 1986. Figure 8.2 is a reproduction of six of 
these plans. Although as expected the land is drier in the summer months with very little 
ponding of water other than in the centre of the site, changes occur over very short intervals. 
For example the ponding of water between mid May and the end of May is substantial 
whereas by mid June, the site would appear to be at its most dry. This appears to reflect 
changes in monthly rainfall patterns as measured at Havant Waterworks (elevation at 8 m 
AOD, located 1.1km to the north of the site), and summarised in Table 8.1. It is noted that 
there was extensive ponding in August, which is assumed to have been due to heavy rain in 
early August (rainfall records not available). 

Table 8.1 • Rainfall Recorded at Havant Waterworks September 1985 to July 1986 

Month Total (mm) 2nd Half of Month (mm) 

September 1985 24.9 2.0 

October 1985 20.9 0 

November 1985 49.4 29.8 

December 1985 73.9 27.5 

January 1986 134.9 35.1 

February 1986 6.0 1.0 

March 1986 77.2 58.5 

April 1986 59.3 32.1 

May 1986 69.6 49.2 

June 1986 25.1 12.7 

July 1986 33.6 12.3 

Ditch Water Levels 

8.11 Ditch water levels were measured between April and October 1986. Monitoring locations are 
shown in Figure 8.3a. Graphs of water levels in Ditches 3, 5 and 6 are given in Figure 8.3b. 
Monitoring locations are given in Figure 8.3a. (Note that these ditch numbers are different 
from those used by STM). The levels vary in each ditch with a similar trend, and there is 
evidence of a quick response in water level within the ditches corresponding to heavy rainfall 
events, for example all the ditches show a marked increase in level coinciding with heavy 
rain from 19 May to 22 May. Elevated ditch levels also correspond to heavy. rainfall in mid 
August. Figure 8.4 also shows corresponding groundwater levels in some boreholes. Of note 
is the similarity in response between surface water and groundwater levels confirming that 
the systems are very closely associated. 

Surface Water Hydrology (Post 1995 Autoliv Factory) 

8.12 The construction of the Autoliv works resulted in the diversion of two drains around the 
perimeter of the Autoliv site. Certain plant species (such as orchids) were transplanted to 
other parts of the area to the north of the SSSI. The works were constructed such that all 
surface water runoff from the development was diverted to the new ditches. Figure 8.4 
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8.13 

illustrates the changes in ditch layout resulting from the new development. Provision was 
made for balancing ponds. The existing Autoliv development (circa 1996) is to be extended 
to the west in accordance with the 1996 Planning Consent. Consequently the opportunity 
has been taken to make strategic modificatiolls to the existing ditch system so that they will 
be capable of providing for future development requirements and provide an element of 
environmental enhancement. 

The changes which directly affect the hydrology of the site are tabulated below in Table 8.2. 
Any increase in impenmeable areas (hard standing) is incurred through the development of 
the Autoliv facility and South Moor Access Road. 

Table 8.2 - Changes in Landuse 1995 

Development Activity Result 
Buildina Autoliv Facilitv Add 29,250 m2 hardstandina 
Buildina Access Road Add 3,560 m2 hardstandinq 
Diversion of ditches (1) Loss of aoorox 350 m of ditches 
Diversion of ditches (2) Gain of aoorox 610 m of ditches 

8.14 The total amount of hardstanding which drains to the ditches as a result of the development 
is 57 280 m3 representing an increase of 2.34 times. 

8.15 In order to calculate the average amount of extra runoff generated it is necessary to evaluate 
meteorological data in such a way as to consider losses due to evaporation and 
evapotranspiration. This infonmation was obtained from the Met Office, and is considered in 
Chapter 10. 

Surface Water Hydrology (post future development) 

8.16 Ifthe future development goes ahead under the most recent proposals for watercourse 
management, as illustrated in Figure 8.5, the length of open channel will increase by 65m 
and the length of culverted section will increase by 180m. 

8.17 The addition of a further wing on the Autoliv plant will add approximately 10,200m2 of hard 
drainage area. Further developments to the west and north of the future development will 
add 60,730m2 of hard drainage area. 

Tidal Monitoring at Outlet Valve of SSSI 

• 8.18 There is a single point of outflow from the ditch system to the sea, via a 450 mm diameter 
concrete pipe at the location shown on Figure 6.1. An assessment of the pattern and 
volumes of flow is therefore important to understanding the site's hydrology. The ground 
elevation of the site toward the coast is between high and low tide levels. This means that at 
low tide, surface water may drain from the site to sea. Without a valve, at high tide, seawater 
would flood back into the site. However, a flap valve fitted to the outlet pipe which is closed 
by the pressure of the rising tide, prevents seawater ingress. 

• 

8.19 Between March 1994 and October 1995 the valve was not in working order. Seawater 
flooded into the lower parts of the site at every high tide. The result was that the vegetation 
may have been affected by the salinity of the water leading to some change in its type and 
distribution. When the fault was discovered, arrangements were made for its repair and it 
now works correctly. Vegetation distribution should gradually return to its original state. 

8.20 With the valve in working order, there is a fairly distinct pattem to the outflow of surface 
water from the site. This is discussed in some detail below with reference to a number of 
illustrations. 
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8.21 In November 1995 an automatic logging device was fitted at the outlet. The device measures 
surface water depth and flow velocities of discharge to Langstone Harbour. Flow volumes 
can be calculated from this data. 

Flow characteristics at outlet 

8.22 An understanding of the flow pattern through the outlet pipe has been achieved from 
observations on site and an analysis of the flow and water depth data. 

8.23 At high tide the flap valve is forced shut by the outside pressure of the seawater. During this 
time, a depth of surface water builds up in the ditch behind the valve. This surface water 
originates from flow along the network of ditches, all of which drain toward the outlet point. 
As the tide recedes, the flap valve opens, allowing the surface water to flow out. This cycle is 
repeated every tidal cycle. Superimposed on this regular cycle are the effects of recharge 
events (rainfall or sea wall overtopping)which cause an increase in outflow. 

Origins of surface flow 

8.24 There are considered to be two main sources to the surface water flow at the outlet valve. 

8.25 

(i) Direct surface water run-off. 
When it rains, run-off collects in the ditches which then transport the water toward the 
outlet. A proportion of this flow originates from hardstanding at the Autoliv and IBM 
facilities outside the SSSI. 

(iI) Groundwater seepage. 
For much of the time, water within the ditches is statiC, the water level being 
associated with the surrounding groundwater level. When groundwater levels rise, 
seepage into the ditches results in flow along them towards the outlet. In general, 
groundwater levels rise after rainfall events due to recharge. There is also a rise and 
fall in groundwater level during each tidal cycle, as illustrated in the hydrographs of 
Figures 7.6 to 7.9. Each rise causes seepage into the ditches which is considered to 
represent a major component of surface water flow to the outlet. 

In addition it has been noted that overtopping of the sea wall occurs occasionally 
resulting in inundation of sea water within the SSSI. Some seepage through the sea 
wall does occur, as well as ingress through a disused sewer on the eastem side of 
the SSSI during high spring tide events. 

Cyclic pattem - Daily cycle 

The typical flow pattern at the outlet is illustrated in Figure 8.6. This shows flow rate, water 
depth, tide level and daily rainfall over a period of seven days in January 1996. The tidal 
level shows two cycles per day as would be expected. Closure of the flap valve is 
represented by periods where flow rates are zero. During these periods surface water levels 
behind the valve rise, initially very quickly, and later more slowly. Typical maximum depths 
are 60 to 100 mm. At a point about two hours after high tide, the valve opens resulting in a 
very rapid outflow for a very short period, creating a spike on the graph, with a rapid fall in 
the surface water level. At low tide, the valve remains open with a more gradual recession in 
the rate of flow. Eventually the flap closes again as the tide starts to rise and the cycle is 
repeated. 

Cyclic pattern - Monthly cycle 

8.26 Daily rainfall data for Havant was provided by the Environment Agency, for the period July 
1995 to July 1996. The gauge is located at the offices of the Portsmouth Water Company 
1.1 km to the north of the SSSI (Grid Ref SU 711 063) . 

Symonds Travers Morgan Aprill997 F:IJOBSI4OOO4IREPORTSIFINAL2.DOC 25 



• 

• 

• 

8.27 It is observed that after rainfall events on 6th and 8th January, there is an increase in the 
water depth and subsequent outfiow, demonstrated by the higher spikes when the valve 
opens in the early parts of 7th and 9th January. 

8.28 

8.29 

8.30 

8.31 

During the latter part of 6th January, an increase in flow is observed while the flap is open. 
Although more detailed rainfall data is not available, it is probable that this is a direct 
response to run-off from rainfall occurring at this time. A similar effect is observed in the 
latter part of 8th January. 

After the rainfall of 8th January, the data shows a recession over the following two or three 
days, due to a gradual reduction in ground and surface water storage. 

Perhaps some of the clearest evidence that groundwater fills the ditches and contributes to 
flow through the flap valve is present in Figure B.7. Low flows through the flap valve are 
observed at monthly intervals from the end of June 1996 to the end of September 1996. 
These outfiows do not all correspond to periods of antecedent rainfall, and the regularity 
supports the hypothesis that groundwater seepage into the ditches in the southern part of the 
s~e, increases during the higher spring tides (every second spring tide period). There are 
intermediate, but much less significant increases in fow, corresponding to the smaller spring 
tides. 

Flow volumes 

Daily flow volumes, calculated from the depth and flow rate data, are given in Figure 8.7 for 
the period 3/11/95 to 05/11/96. This data shows a significant variability in daily surface water 
outflow volumes from the site, from almost zero to 2250 m3/d. The average daily outflow is 
138 m3/d. Daily flow volumes show a fairly strong, though imperfect correlation to rainfall. A 
direct increase in surface water run off during and immediately after rainfall is demonstrated 
by the sharp spikes in flow volume coinciding with rainfall events. The daily flow volume 
typically remains high for several days after rainfall events, for example around the 7th 
January, Figure B.6. This appears to represent a recession in flow due to the gradual decline 
in groundwater and surface water storage. As discussed above, much of the ditch flow 
originates from groundwater seepage. It should be noted that average values are affected by 
the significant ingress of seawater by overtopping of the bunds during spring tide events. 

8.32 There are occasions when Significantly increased outflows do not appear to correspond to 
high rainfall, for example during the period 17/11/95 to 18/12/95. This is believed to be due 
to the effects of exceptionally high tides. During a site visit on 24th November. it was 
observed that water was flooding over the eastern boundary of the site from a very high level 
in the River Lavant Stream during high tide. Although stream water rather than seawater was 
flowing into the site, the high stream level is believed to have been caused directly by the 
high tide causing it to back up and overfiow its banks. Unfortunately. tidal records are not 
available to formally confirm this. In some cases, poor correlation with rainfall data may be 
due to the fact that the rain gauge data (from Havant Water Works) does not necessarily 
represent actual rainfall at the site, although ~ is in close proximity. 

8.33 There are also occasions when exceptional tides are high enough to cause a breach of the 
sea wall. This was observed on occasions during the winter of 1995. 

8.34 Using the topographic survey undertaken in 1996. it was possible to identify a low point along 
the bank adjacent to the Lavant Stream. Near the mouth of Lavant Stream the level of the 
top of the embankment is 2.36m. The sea wall at the south of the SSSI is generally in 
excess of 3m in height. This low paint is an obvious point of ingress for sea water at 
exceptionally high tides as was observed during a site visit in December 1995. The survey is 
included in Appendix IV. 
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B.35 

Tide Levels 

It had been proposed to monitor tide levels using results form the gauge installed at 
Langstone Harbour. However. throughout the period of the study. the gauge readings were 
not reliable and so it was decided that calculated tide tables should be used in analyses. 
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9. HYDROCHEMISTRY 

Introduction 

9.1 Sampling for the major cations and anions was undertaken on a monthly basis from 
September 1995 at the boreholes (STM 1 - 4) installed in 1995, and at four ditches (ditches 1 
to 4) or alternative locations on the Lavant Stream (LSl - 2) when the ditches were dry. 
Sampling locations are shown in Figure 9.1. Chemical analyses are indicated in Appendix Ill. 
Sampling was undertaken on the following dates: 

9.2 

9.3 

9.4 

9.5 

9.6 

9.7 

9.8 

2 September 1995 
6 October 1995 
3 November 1995 
1 December 1995 
8 January 1996 
5 February 1996 

4 March 1996 
21 March 1996 
8 May 1996 
6 June 1996 
4 July 1996 
18 August 1996 

(On occasion an alternate location was selected if a particular ditch was dry) 

Comparison of water types through the use of Durov plots. 

The major ion chemistries of groundwater from both the upper and lower piezometers of 
boreholes STM1 to STM4 are represented on Durov diagrams in Figures 9.2 and 9.3. Figure 
9.4 represents surface water samples from ditches 1 to 4. 

A Durov diagram is a way of displaying waters of different chemical types and some 
processes such as mixing. The plotting position is defined by the relative concentrations of 
major ions rather than the absolute concentrations. The major ions, representing the 
dominant chemical ions in natural water are calcium, magnesium, sodium, chloride, sulphate 
and bicarbonate. 

The Durov diagram can be divided into nine fields (numbered 1 to 9 from top left to bottom 
right). Two that are of particular relevance to this study are that in the top left corner, and that 
in the bottom right corner. The former are bicarbonate and calcium dominant, usually 
indicating recently recharged waters, particularly in limestone or chalk aquifers. The latter are 
chloride and sodium dominant often indicating a seawater source. 

The Durov diagrams in Figures 9.2 and 9.3 include samples from various dates collected 
from both the upper and lower piezometers of each STM borehole. 

Groundwater from boreholes STMl and STM4 

Figure 9.2 depicts the major ion chemistry for boreholes STM1, located close to the outfall of 
the SSSI near the Lavant Stream, and borehole STM4 located the furthest from Langstone 
Harbour. Waters of the two bore holes have opposing characteristics, each plotting in 
different parts of the diagram. 

For each borehole, there appears to be no significant difference in the chemical 
characteristics of waters from the upper and lower piezometers. The Similarity between the 
compositions of waters from both piezometers within each borehole is not unexpected, as the 
upper piezometer response zone largely comprises a gravel and clay drift overlying the 
Upper Chalk. This similarity indicates hydrauliC continuity between the two lithological units. 

Samples from STM1 plot in Field 9 due to a dominance of sodium and chloride ions, 
reflecting the proximity of seawater. Samples from borehole STM4 plot within Field 1 
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• (calcium and bicarbonate dominant), more typical of relatively recently recharged waters in 
chalk. 

Groundwater from borehOles STM2 and STM3 

9.9 Figure 9.3 shows groundwater with less distinct characteristics. The chalk groundwaters from 
the lower piezometer of STM3 plot within Field 1, the same as waters from STM4 on Figure 
9.2, indicating recently recharged fresh waters. 

9.10 Despite a similar completion to STM4 with the upper piezometer in drift directly overlying 
chalk, the waters in the upper STM3 piezometer show different chemical characteristics. The 
spread of composition across diagram indicate a degree of mixing with more saline waters. 
This may be due to the proximity of STM3 to the unused sewer in the east of the site, or the 
low point in the embankment when overlopping occurs. 

9.11 The upper piezometer of borehole STM2, completed in drift, displays similar characteristics 
to both piezometers STM1, namely dominance of sodium and chloride most likely due to a 
seawater origin. The spread of data points for the lower piezometer in the Upper Chalk 
indicates mixing between saline waters and fresher groundwater. 

;.. Surface water from ditches 

• 

9.12 Surface water samples collected from the ditches were also plotted on a Durov diagram as 
shown in Figure 9.4. The sampling locations are given in Figure 9.1. Ditch 1 and Ditch 2 
samples all plot in Field 9, showing a dominance of sodium chloride, indicating waters of 
seawater origin. Most Ditch 3 samples plot in Field 1, indicating fresh waters. One sample 
from December plots furlher down indicating that some degree of mixing with more saline 
waters may sometimes occur. This could be due to the tide overlopping the sea wall and 
inundating the lower part of the site. Samples from Ditch 4 plot as a scatter across the 
diagram indicating a greater degree of mixing. Mixed type waters are a characteristic of the 
upper piezometer in STM3 finished in the drift. This similarity of Ditch 4 waters supports 
other evidence that ditch waters originate principally from adjacent groundwaters rather than 
runoff from off the site. 

Electrical Conductivity Measurements 

Electrical conductivity in groundwaters 

9.13 Electrical conductivity (a measure of the quantity of dissolved ions) was measured in the field 
at boreholes STM1 - 4 during regular monitoring visits. Table 9.1 summarises the electrical 
conductivity (EC) measurements from each piezometer. 

9.14 The lower piezometers of installations STM3 and STM4 record EC values corresponding to a 
fairly fresh groundwater. This result correlates with indications from the Durov diagrams that 
these waters are "fresh". The higher EC measurements in the lower piezometers of STM1 
and STM2 correlate with the evidence from the Durov diagrams that this is more saline 
groundwater due to the proximity of sea. 

Table 9.1 Electrical conductivity in STM piezometers (flSIcm) 

STM1 STM2 STM3 STM4 

Upper Piezometer 9,000 15,000 1,200 800 

Lower Piezometer 1,800 2,000 800 800 
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9.15 The EC measurements for the upper piezometers correlate with the compositions on the 
Durov diagrams. Upper piezometers in STM1 and STM2 are completed in saline 
groundwater, STM3 is mixed, STM4 is fresh with compositions almost identical to the deeper 
piezometers. 

Electrical Conductivity in the Ditches 

9.16 Table 9.2 is a summary of typical EC levels measured at the ditch monitoring pOints since 
fortnightly monitoring commenced in August 1995. 

Table 9.2 Electrical Conductivity measurements in ditches ()lS/cm) 

Ditch 1 Ditch 2 Ditch 3 Ditch 4 LS1 LS2 

Typical Value 7,000 6,000 1,000 600 600 550 

Maximum Value >20,000 >20,000 8,400 829 >20,000 776 

Minimum Value 4,600 5,000 780 540 280 330 

9.17 EC values in the surface waters are much more variable than those of groundwaters. This 
reflects their increased susceptibility to short term influences such as dilution from rainfall 
runoff. The very high maximum values for Ditches 1 and 2 (>20,OOO)lS/cm) were measured 
on a day (20/12195) during which water was seeping into the site from Lavant Stream. The 
Lavant Stream (at LS1) recorded EC values >20,OOO)lS/cm on the same day. There must 
have been an exceptionally high tide which pushed saline water upstream and high enough 
to overflow into the site. The unusually high EC of 8,400)lS/cm in Ditch 3 was also recorded 
on the same day. Apart from this exceptional event, EC values measured in the ditches, as 
with the groundwater results, show relatively good correlation with the conclusions drawn 
from the Durov diagrams. Waters in Ditches 1 and 2 are saline type waters, plotting in Field 9 
on the Durov diagram. Ditch 3 plots as a fresh type water on the Durov diagram. However, 
the EC values in Ditch 4 seem low considering that the Durov diagram indicates a degree of 
mixing with more saline waters. The values at LS2 are consistently low and indicate that the 
Lavant Stream is not tidal at this point, other than in exceptional circumstances. 

9.18 It should be noted that chemical monitoring undertaken during the investigation of 1985-7 
was aimed at assessing the possible presence of contamination, and were not designed to 
assess the chemical characteristics and variation in surface and groundwater quality. 
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• 10. CONCEPTUAL MODEL AND WATER BALANCE 

10.1 The purpose of building a conceptual model is to simplify the field problem and organise the 
associated field data so that the system can be analysed more readily. Identifying the 
principal components of the flow system assists in their quantification and assessment of the 
overall water balance which serves as a basis for development of the computer model. 

10.2 Computer modelling requires simplification of the relevant parameters because a complete 
reconstruction of a complex field system is not feasible. 

10.3 An appraisal and analysis of all the available infonmation has lead to a general understanding 
of the system. This is represented in the cross sections in Figures 10.1 and 10.2. The 
sections show a north-south slice across South Moor SS$I at high tide (Figure 10.1) and low 
tide (Figure 10.2). These show both the phySical structure and the flow system under tidal 
influence. 

General Condition 

10.4 The physical representation is a simplification of geological sections as given in Figures 6.2 
and 6.3. Geologically, there is a layer of drift overlying Chalk dipping from north to south. 
The ground surface flattens toward the coast where it lies between high tide and low tide 
levels. Along the coast is a sea wall preventing the flooding of the site by sea water at high 
tide. There is a single point of outflow for surface water via a 450 mm diameter concrete pipe 
fitted with a flap valve preventing inflow of seawater. Surface water outflow occurs only 
during low tide. 

10.5 Groundwater flow through the drift and the Upper Chalk is from the north, down gradient 
toward the sea. The constant flow of groundwater toward the coast prevents the landward 
flow of seawater. There is a freshwater-seawater interface as indicated on Figures 10.1 and 
10.2, although in reality, there is a transition zone (rather than a sharp interface) in which 
there is a gradual increase in salinity coastwards. 

10.6 The results of hydrochemical analysis further support the existence of a transition zone. They 
also show that seawater intrudes further inland in the Drift than in the Upper Chalk. Assuming 
that the "interface" represents the equilibrium position of the boundary between fresh water 
and seawater, it is demonstrated that seawater encroaches further inland in the Drift than in 
the Upper Chalk. 

:['.. 10.7 Components of surface water flow consist of flow along the ditch network and run-off 

• 

following rainfall. . 

Low tide condition 

10.8 Figure 10.1 illustrates the low tide condition. At this time, the sea level is below the level of 
the site, the flap valve is open and any accumulated surface water can flow out into the sea. 

10.9 Groundwater flow is principally hOrizontal and toward the sea. The piezometric surfaces of 
the Drift and the Upper Chalk are at similar elevations. That is to say, the water level in a 
piezometer installed in the Upper Chalk, is about the same as the water level in a piezometer 
installed in the drift at the same location. The groundwater in the Upper Chalk is under 
pressure, so that the piezometric water level represents a hypothetical water surface. The 
water level in the drift represents a real water surface, the water table . 
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10.10 The ditches are in hydraulic continuity with the drift, so that water levels within them are 
similar to water levels in the drift. At low tide, although the ditches contain water, there is 
generally very little flow along them. 

High tide condition 

10.11 Figure 10.2 illustrates the high tide condition. When the tide comes in, a number of changes 
occur. The most obvious is that the flap valve is forced shut preventing outflow of surface 
water. The high tide sea level is higher than the lowest parts of the SSSI site. 

10.12 The equilibrium between the seawater and the groundwater changes so that the fresh water­
seawater interface moves landward. This in turn causes a rise in hydraulic pressure in the 
groundwater. The increase in pressure is greater in the Chalk than in the drift. This is 
observed in the data from the monitoring of groundwater levels during tidal cycles. 

10.13 The result is that instead of moving horizontally, the groundwater starts to move upwards. 
There is flow from the Upper Chalk to the Drift and from the Drift to the surface via the beds 
of the ditches. Water seeping into the ditches flows toward the outlet where it collects in a 
depression behind the flap valve. The phenomenon of seepage into the ditches during high 
tide has been observed during site visits. 

10.14 As the tide goes out again, the flap valve opens, and if there is a sufficient build up of 
surface water, it discharges to the sea and conditions .return to those described above. 

10.15 These cross sections illustrate how the surface water that collects at high tide originates 
principally from groundwater. Run-off frorn rainfall events also collects in the ditch system, 
but the average volumes involved are believed to be much less significant than groundwater 
seepage. This is investigated further during the modelling phase of the study. 

Water Balance 

10.16 Prior to attempting to simulate the behaviour of surface and groundwater at the site with a 
computer model in order to predict future impacts of development, it is necessary to quantify 
the components discussed above. First the terms comprising inflow of surface and 
groundwater to the SSSI are discussed, followed by those contributing to outflow. The 
domain of the water balance is shown in Figure 10.3. 

(i) Groundwater flow through the chalk 

Using data from the NRA's Catherington and Hilton Daubnay boreholes, the regional 
groundwater gradient 'I' toward the coast was estimated to be 0.005. In the summer 
of 1994 and 1995 the gradient averaged 0.006, whereas in the winter it averaged 
0.004. 

The borehole data collected from STMl to STM4 do not show a pronounced change 
in groundwater gradient throughout the year, most likely due to the proximity of the 
coast and tidal influence. Consequently it was considered that for estimating the flow 
through the chalk into the north of the site, a gradient of 0.0055 would be employed 
in the winter months, and 0.0045 in the summer months. Some seasonal variation is 
therefore represented. 

The depth of chalk is taken as 60m, and a permeability of 1 Om/day gives a 
transmissivity ~600m2/day) which accords with the lower range of estimates for chalk 
(500 to 2000m /day) given in the NRA Aquifer Protection Policy of 1985. 
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(ii) Groundwater flow through the drift 

The amount of groundwater entering the site from the north through the Dr:ft is 
quantified using the same hydraulic gradient as for the Upper Chalk aquifer. Initial 
estimates of flow were made assuming a permeability of 1 Om/day. 

(iii) Inflow from surface ditches 

It has been assumed that 95% of the rainfall onto Raved areas contributes to surface 
water runoff and that this is generated by 24,500m2 of hard standing to the north of 
the SSSI. Using long term average monthly data from the Met Office, the average 
annual rainfall was determined to be 746mm, 

(iv) Total Rainfall 

(v) 

(i) 

Long term average monthly data supplied by the Met Office has been applied to 
determine the amount of rainfall over the area of the site. This is assumed to fall 
over 38.1 hectares. 

Leakage from Lavant Stream 

A small amount of water enters the site from leakage from Lavant Steam. This has 
been assumed to be 0.1 m/day along a length of 400m of stream. 

Outflow 

Outflow to the sea through chalk 

Different methods were used to assess the quantity of chalk groundwater discharging 
to the sea. The fluctuation of water level with the tidal cycle was assessed using the 
water levels measured during three of the four dates when water level was monitored 
over a tidal cycle, as indicated previously in Chapter 7, Table 7.3. 
This technique takes into account the effect of the tidal cycle on the seepage of 
groundwater through the shore to Langstone Harbour. At high tide the sea level 
effectively acts as a barrier to groundwater flow, but when the tide ebbs, the 
coastwards groundwater gradient is re established, and most of the flow occurs at 
this time. The determination of outflow however requires an assessment of the 
storage coefficient, which is derived using the following relationship (Todd, 
Groundwater Hydrology, 2nd Edition, p245): 

tL=x..J (toS/41tT); where 

tL = lag between high level in the piezometer and the high tide; 
x = distance of the borehole from the coast; 
to = tidal period; 
T = transmissivity in m2 per hour (25m2/hour); and 
S = storage coefficient 

The flow per unit length of coast line per half tidal cycle is then estimated (from the 
same source): 

V=ho ..J (2IoST/41t) where 

ho = the total tidal range measured in Langstone Harbour. 

Symonds TravelS Morgan April1997 F:\JOBSI4OOO4IREPORTSIFINAL2.DOC 33 



• 

• 

• 

• 

(ii) 

Values of ha were obtained from tidal records of variable quality at Langstone 
Harbour. As some of Langstone harbour's record was missing, a conversion factor 
was applied on certain dates for tidal tables for Portsmouth. Values of ha were 
derived for 11 December 1995,14 May 1996, and 23 August 1996 when monitoring 
of groundwater levels over the tidal cycle took place. The average outflow through 
the Upper Chalk was estimated to be 3.6 m3/s per metre length of coast. 

Outflow to the sea through the drift deposits 

A similar method of estimating the quantity of flow from the drift deposits to the sea 
was not applicable, as in general there was negligible tidal influence on the 
groundwater levels. Previous chapters have highlighted the connection between 
groundwater within the drift and ditch water levels, and this basis, for the purpose of 
the water balance, it has been assumed that half the flow through the drift in the 
north of the site discharges into the ocean with the remainder available for 
evaporation. 

(iii) Outflow through the flap valve 

(iv) 

Remote measurements were used to evaluate monthly totals. 

Evapotranspiration 

Long term average monthly rainfall and potential evapotranspiration were used to 
calculate the actual evapotranspiration and effective rainfall from data supplied by 
the Met Office using the procedure based on Grindley -1969 (Met Office 
Memorandum No 38). Rainfall data was obtained from Havant Water Works (0.3km, 
altitude 8m) with backup from Farlington Reservoir (3.1 km west, altitude 36m) and 
Hayling Island (7.2km south, altitude 4m). Climate data was obtained from Hayling 
Island with backup from Southsea (10km south, altitude 2m). 

The results are presented below in Table 10.1. It should be noted that only the 
figures for Actual Evapotranspiration were used in the water balance, as rainfall has 
already been considered for inflow. 

Table 10.1: Actual evapotranspiration and effective rainfall 

Months Rainfall Pot. Evap. 
(R) (PE) 

Jan 70.8 14.3 
Feb 53.2 16.5 
March 63.8 35.4 
April 45.2 58.4 
May 41.4 88.0 
June 43.3 88.3 
July 48.7 102.0 
August 48.4 89.6 
Sejllember 63.5 59.5 
October 89.6 36.6 
November 68.7 18.8 
December 90.6 13.4 
TOTALS 736.1 620.9 

SMD SOIl mOisture defiCIt. 
All quantities in mm 

R-PE Pot. Actual 
SMO' SMO' 

65.5 0.0 0.0 
36.7 0.0 0.0 
28.4 0.0 0.0 
-13.2 13.2 13.2 
-46.6 59.8 59.8 
-45.1 104.8 101.5 
-53.4 158.2 113.0 
-41.2 199.4 117.0 
4.0 195.5 113.0 
53.0 142.5 60.0 
77.2 15.4 0.0 
77.2 15.4 0.0 

Actual Effecl. 
Evap Rain 
(Et) (ER) 

14.3 65.5 
16.5 36.7 
35.4 28.4 
58.4 0.0 
88.0 0.0 
85.0 0.0 
60.2 0.0 
52.4 0.0 
59.5 0.0 
36.6 0.0 
13.4 66.4 
13.4 66.4 
538.4 197.1 
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(v) Evaporation from surface water 

The conversion factor Et/Eo was applied to the actual evapotranspiration figure to 
determine the evaporation from an open water surface. 

The ratio Et/Eo of varies by month between 0.6 and 0.8 in the south of England 
(Wilson, Engineering Hydrology, p249). From the topographic survey, the open 
water surface was estimated at approximately 1500m2 (corresponding to summer 
conditions). A qualitative estimate for the total water coverage during the winter, 
when the ditches are fuller is 3000m2

• 

It was considered that the quantity of water entering the SSSI through the disused 
sewer on the eastern part of the site was insignificant. The water balance does not 
take into account the quantity of sea water overtopping the sea wall. Apart from the 
fact that there is no measure of the volumes involved, such events are occasional 
and very short term. 

Water balance conclusions 

10.17' The water balance results are given in Table 10.2. The greatest single influence on inflow is 
groundwater flow through the Upper Chalk, accounting for 60 to 70%. This is also the 
variable with the greatest degree of uncertainty. Relatively small changes in permeability 
and consequently transmissivity, have a significant effect on the estimated total flows into the 
site. . 

10.18 Rainfall and consequently ditch flow derived from hard surfaces, is the most accurately 
defined source of inflow accounting for approximately 30% of the total inflow in the winter, 
and 20% in the summer. 

10.19 Groundwater flow through the drift deposits and leakage from Lavant Stream are also 
relatively poorly defined, but account for only 5% to 8% of the total inflow. 

10.20 Outflow to the sea through the chalk is the single greatest component of flow out of the strata 
underlying the site. It is encouraging that different methods yielded Similar results in terms of 
fiow through the Chalk. 

10.21 Evapotranspiration from land is the best defined variable of outflow. In the winter it 
represents approximately 6% of the total outflow, but in the summer accounts for 
approximately 30%. 

10.22 Over the course of twelve months, the ratio of outflow to inflow is 1.05, suggesting that the 
water balance calculations fairly represent the conditions observed at an annual scale. 
However the ratio varies significantly away from 1 in the winter and the summer. The 
proportion of outflow is too great in the summer, and low in the winter. The difference is 
most marked in the summer suggesting that perhaps evapotranspiration effects are 
overstated. An altemative explanation is that the calculation of chalk outflow is based on the 
response of tides piezometer levels to tides, and does not take into account seasonal 
variation in the groundwater gradient. 

10.23 The water balance illustrates the importance of rainfall, evaporation and aquifer 
permeability. It shOUld be noted that the numbers vary very significantly with small changes 
in aquifer permeability. These are the most poorly understood variables . 
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Water balance calculation on a monthly scale 

I 
Chalk Aquifer Gravel Aquifer 
K (m/day) 10 10 Rainfall 79.79 53.2 63.84 45.23 41.43 43.25 48.69 48.38 63.46 89.6 68.68 90.58 
Depth (m) 60 4 PE 14.26 16.47 35.44 58.39 88.01 88.34 102.04 89.62 59.5 36.6 18.82 13.39 
Width 600 600 AE 14.26 16.47 35.44 58.39 88.03 84.95 60.19 52.38 59.5 36.6 18.82 13.39 
outflow/m 3.6 3.6 3.6 ER 65.53 36.73 28.4 0 0 0 0 0 0 0 0 66.43 
Lavant Stream i 0.0055 0.0055 0.0055 0.0045 0.0045 0.0045 0.0045 0.0045 0.0045 0.0055 0.0055 0.0055 
leakage (m/day)-

_. -- ---0:1' --- openwate" 3000 3000 3000 1500 1500 1500 1500 2000 2000 3000 3000 3000 
Area (m2) 400 E(t)/E(O) 0.6 0.6 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.6 0.6 

-.. -

I Total 
Water Balance Item & Assumptions Jan February March April May June July August Sept October November Decembe 

31 28 31 30 31 30 31 31 31 31 30 31 
INFLOW 

Groundwater flow through chalk 61380 55440 61380 48600 50220 48600 50220 50220 50220 61380 59400 61380 
] I 

Groundwater flow through drift 4092 3696 4092 3240 3348 3240 3348 3348 3348 4092 3960 4092 

I L_. 
inflOW' from surface ditch 1857.112 1238.23 1485.876 1052.728 964.2833 1006.644 ~.26 1126.045 1477.032 2085.44 1598.527 2108.25 
(9S%-runoff from 24500;;'2 (IBM bUiidTrigj)-

-.---- ._-----

Total Rainfall I I 30395.6 20266.27 24319.53 17230.14 15782.55 16475.87 18648.21 18430.12 24174.77 34132.67 26163.3 34506 
(assume rainfall over an area of =380945m2) 
leakage from Lavant Stream 1240 1120 1240 1200 1240 1200 1240 1240 1240 1240 1200 1240 
(assume O.Un/day for 400m2) 

I 
Tot.llnflow 98964.71 81760.5 92517.4 71322.87 71554.83 70522.52 74489.47 74364.16 80459.8 102930.1 92321.83 103326.2 1014534 

I 

OUTFLOW --
I 

Outflow to the sea through chalk 66960 60480 66960 64800 66960 64800 66960 66960 66960 66960 64800 66960 
(based on STM1,2,3,4 tidal performance) 
Outflow to sea through drift 2046 1848 2046 1620 1674 1620 1674 1674 1674 2046 1980 2046 
Outflow through flap valve 7101 5112 1939 1487 929 1100 1049 891 1007 12784 6039 8899 
(measured remofely) I r-----

l'i'12.925 
-~--

·Evap~~!~n from land aTaci~afra~ __ ._. ___ - 5389~496 6224.764 13394~37 22155.79 33402.54 32233.85 22838.79 19849.14 22547.23 13832.79 5060.684 - -._----

(area is 380,945 - water area) _.,- -- ._-

Evaporation from water surface 71.3 82.35 151.8857 125.1214 165.0188 165.6375 191.325 224.05 148.75 137.25 94.1 66.95 .. --

(enhanced evaporation rate) .. _--
i 

Total Outflow 81567.8 73747,1 84491.26 90187.91 103130.6 99919.49 92713.12 89598.19 92336.98 95760.04 80026.02 83032.63 1066511 

Outflow/inflow 0.824211 0.901989 0.913247 1.264502 1.44128 1.416345 1.244647 1.204857 1.147616 0.93034 0.866816 0.803597 1.051232 
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11 . COMPUTATIONAL MODELLING 

Introduction 

11.1 Numerical modelling of groundwater flow at South moor SSSI has been undertaken. It 
represents a synthesis of the data collected and an attempt to recreate the groundwater 
conditions observed over the course of the study in a computer model whose inputs can then 
be modified to predict the changes in groundwater behaviour that could occur as the result of 
proposed developments to the north of the SSSI. 

11.2 The groundwater model selected is MODFLOW, an industry standard 3D finite difference 
model which has been developed by the United States Geological Survey. This model is the 
most widely used of available groundwater models, and is often used in more complex 
groundwater problems. 

Model Objectives 

11.3 The modelling exercise involves the use of 'steady state' and 'transient' modelling 
techniques with different objectives. Modelling the transient state involves changing model 
parameters with time (for example to simulate seasons) whereas steady state does not, 
therefore representing a 'snap shot' typical of a longer period of time (for example average 
conditions observed over a year). A steady state model is not time dependent. Its output 
represents the long term equilibrrium conditions, and allows the modeller to get a feel for the 
system before a more complex transient model is run. A transient (or non-steady state) 
model is time dependent, allowing changes over time to be modelled. 

Steady State (Objective 1) - Simulation of Current Conditions 

11.4 This can best be considered as an exercise which seeks to recreate the 'average' 
groundwater conditions over the course of the year. A measure of the success of the model 
is its ability to recreate contours similar to those shown in Figure 7.2 using reasonable 
parameters. 

11.5 

11.6 

Steady state (Objective 2) - Prediction of Future Conditions 

The next step is to use this model to predict the effect of the proposed development on 
groundwater within the SSSI. Again the groundwater contours would be considered to 
represent an 'average' annual condition. 

Steady State (Objective 3) - Prediction of future conditions given certain constraints 

One of several options for future management of SSSI is permanently ~sing the flap valve. 
The effect on groundwater levels could then be predicted in this scenan"", 

Transient State (Objective 4) - Simulation of Current Conditions 

11.7 By specifying recharge and evapotranspiration for each month (based on long term average 
Met Office data), it is possible to simulate groundwater behaviour through an 'average year'. 
A measure of the success of the transient model is its ability to simulate the hydrograph of 
water levels collected during 1995 and 1996 at the STM boreholes, although this depends to 
some degree on how typical the study period was of 'average' conditions . 
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Model Calibration 

11.15 After defining the geometry of the model it is necessary to use combinations of 
hydrogeologic parameters to simulate the observed aquifer behaviour. Table 11.1 shows the 
parameters which are required for steady state modelling, and the main values which were 
used in calibration for the annual groundwater condition. A brief discussion follows for each 
parameter: 

Table 11.1: Model Parameters 

Parameter Units Layer 1 Layer 2 
(Drift) (Chalk) 

Horizontal Permeability meters/day 20 10 
Vertical Permeability meters/day 0.02 0.1 
Storage Coefficient dimensionless 0.1 0.01 
Porosity dimensionless 0.2 0.02 
Aquifer Recharge meters/day a) 0.0019, None 

b) 0.000095, 
c) 0.0053, 
d) 0.00095 

EYapotranspiration meters/day a) 0.00147 None 
b) 0.0021 
c) 0 
d) 0.00074 

Head Boundary (North) (meters) 8 8 
Head Boundary (South) (meters) 0.3 0.3 

Permeability 

11.16 The horizontal chalk permeability for the chalk corresponds to a transmissivity of 600m2/d 
(Transmissivity = permeability x aquifer thickness). This value was used in the water 
balance and is within the range of transmissivity for chalk given in the Environment Agency's 
(Southern Region) Aquifer Protection Policy (1985). The aquifer anisotropy has been 
represented by taking the value of vertical permeability as 1 % of the horizontal 
permeability, a value commonly used in groundwater modelling. The permeability ofthe 
layer 1 is higher than that of the Upper Chalk, as would be expected in gravelly deposits, and 
the corresponding vertical permeability is also 1 % of the horizontal permeability. The 
permeability oftM Drift derived from model calibration is significantly higher than estimates 
derived from borehole permeability tests (slug tests) which gave a range of 0.1 to 0.3 m/day. 
Bomole tests represent only very local conditions and are often not representative of the 
average permeability of a geological layer, particularly of a mixed alluvium. 

Storage Coefficient and Porosity 

11.17 Both a lower storage coefficient and a lower porosity are assigned to the Upper Chalk. The 
storage coefficient for the Upper Chalk is within the range given in the Environment Agency's 
Aquifer Protection Policy (Southern Region) 1985. The coarser nature of the gravel 
compenent of the Drift accounts for its higher porosity. 
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Recharge 

11.18 Recharge is applied only to Layer 1. The values listed in Table 11.1 correspond to: 

a) 95% of average daily rainfall to vegetated surfaces, 
b) 5% of average daily rainfall through paved surfaces, 
c) 95% of the average daily runoff from paved areas applied to the model cells where 

ditches are present to the north of the SSSI (in addition to a)) in and around the 
Autoliv facility, 

d) an intennediate value to be applied largely in the north of the model domain to 
account for residential and commercial development representing approximately 

50% of the average daily rainfall total. 

Evapotranspiration 

11.19 Evapotranspiration is applied to Layer 1. The values listed in Table 11.1 correspond to: 

a) 
b) 

average daily evapotranspiration from vegetated surface, 
enhanced evapotranspiration from open water surfaces (where surface water is 
evident in the SSSI), 
no evapotranspiration from paved areas, c) 

d) intermediate evapotranspiration from the partially developed area to the north of the 
site. 

11.20 The data is based upon long term average evapotranspiration derived from the Met Office 
for stations close to South moor SSSI 

Constant Head Boundary 

11.21 A constant head boundary was established along the south of the SSSI. The elevation was 
set at 0.3m rather than Om in order to represent the salinity (therefore higher density) of the 
groundwater in the aquifer along the coast. This figure is chosen on the basis of calculations 
used to detennine the likely depth of the saline wedge of sea water in the coastal aquifer. 
The constant head boundary of 8m established at the north of the model reflects the 
estimated position of the water table given surface water occurrence and topography at this 
location. As groundwater level within the Upper Chalk and Drift are similar, the same 
elevations are specified for each layer. 

Sensitivity Analysis 

11.22 In order to assess the variability of the model output to changing parameters, a sensitivity 
analysis was undertaken to establish the relative importance of the parameters. The 
parameters varied and the results of the analYSis are given below in Table 11.2 

Symonds Travers Morgan April1997 F:'JOBSI40004\REPORTSIFINAL2.DOC 40 



• 

• 

• 

Table 11.2: Sensitivity analysis 

Condition Range Tested Results 
Varied 
Horizontal 10 to 30 (m/day) The model is sensitive to changes in this parameter, 
Permeability although convergence criteria has to be relaxed for 
Layer 1 these model runs. Lower permeabilities result in a shift 

of groundwater contours towards the coast 
Horizontal 5 to 30 (m/day) Increasing the permeability above 10m/day results in a 
Permeability fiattening of the groundwater contours and increases 
Layer 2 the groundwater fiows across the model. The fiux 

across the study area previously calculated in the water 
balance is most closely matched with a permeability of 
20 m/day, the slightly lower fiuxes which result in the 
calibrated parameters are best explained by the slightly 
shallower groundwater gradient Attempts to calibrate 
at the low end of the ranQe (Srn/day) were unsuccessful. 

Aquifer 10:1 to 100:1 Reducing the anisotropy to 10:1 within Layer 2 causes a 
Anisotropy coastwards shift of contour of between 10m and 25m. 
Constant Head 7m to 9m There is very little variation in head with fiow for 
(Layer 1 and 2) changes in constant head of up to 1 m in layer 2. Layer 

1 is susceptible to changes in constant head with 
contours shifting inland with an increase in constant 
head, 

Transient Model Calibration 

11.23 Essentially the same parameters were used in the calibration of the Transient State model as 
in the Steady State. The storage coeffiCients and evapotranspiration were the main 
parameters to change. Changing the evapotranspiration across several time steps provides 
the single greatest change in model output. 

Model Results 

Steady State (Objective 1) - Simulation of Current Conditions 

11.24 The groundwater contours resulting from utilisation of the above parameters are shown in 
Figure 11.1. Contours from Figure 7.2 have been superimposed to permit a comparison of 
'observed and predicted heads. These contours reflect the overall groundwater conditions 
throughout the year. It can be seen that the model contours have a similar distribution 
across the SSSI to the measured contours. The difference in contours is greatest beyond the 
west of the SSSI, however this is not surprising as there were no boreholes with water level 
data on which to use as a basis for contouring. Across the SSSI, the lm contour line is well 
simulated. The divergence between the contours towards the Lavant Stream (particularly the 
I.Sm and 2.Dm) is probably due to assigning a constant head boundary at the inlet to the 
Lavant Stream, and again the lack of field observation data towards this side of the model. 

11.25 Overall the fit of the contours across the SSSI is reasonably close, and suggests the model 
acceptably recreates the observed conditions. 

Steady State (Objective 2) - Prediction of Future Conditions 

11.26 The model is changed to reflect the development of the site with particular emphasis on the 
increase in hard standing areas and the realignment of the ditches. Recharge to the ditches 
is increased and Figure 11.2 shows that south of the development area there is a small 
displacement in the contours towards Langstone Harbour, but overall there is really little 
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change. The southwards shift corresponds to a rise in groundwater level of no more than 1 D 
to 15cm, with considerably lower rise in water level towards the flap valve. 

The modest rise in water level is predictable, as a greater volume of run off is created from 
the increased area of hardstanding and is directed to the ditches at the top of the site. 
Evapotranspiration is similarly reduced with new hardstanding, leading to a small rise in 
water within South moor SSSI. 

Steady State (Objective 3) - Future Management Conditions (flap valve closed) 

11.28 The average daily flow ou1 of the flap valve during the study period was approximately 
138m3

. This quantity is equivalent to extra recharge to be applied to the ditch system and 
amounted to an extra 2.53 x 10-3 mid of recharge appijed to 89 cells along the ditches in the 
model. 

11.29 The result of the extra application of recharge is that the contours in layer 1 are shifted 
markedly towards the coast, as is evident in Figure 11.2b in which the predicted water levels 
are compared with the post development simulation with the flap valve open. Higher water 
levels are to be expected as a result of closing the flap valve. 

'. Transient State (Objective 4) - Simulation of Current Conditions 

• 

11.30 Figure 11.3 shows the groundwater levels for layer 1 predicted by the model at boreholes 
STM 1 to STM 4 over the course of an average year, with the levels measured during the 
course of the monitoring period. It is apparent that the model predicted changes in 
groundwater level which were similar to those measured in the field, which suggests that the 
model fairly Simulates the groundwater level within the drift which feeds the ditches. 

11.31 The transient model was run with changed recharge and evapotranspiration characteristics to 
show the effect of the fu1ure development on groundwater levels throughout the year 
(average conditions shown in Figure 11.2b). Figure 11.4 shows the groundwater levels which 
result. As with the steady state condition, there is a slight rise in groundwater level within the 
SSSI associated with the development, which becomes more pronounced further away from 
Langstone Harbour. The change ranges from approximately 3cm to 1 Dcm. 

Conclusions from the modelling exercise 

11.32 The model has recreated the average groundwater conditions at the site and has predicted 
the average groundwater level change throughout the year. The effect of the proposed 
development has been simulated by adjusting the recharge and evaporation parameters so 
that the increased runoff from future hardstanding areas is concentrated within the ditches 
which are located around the Autoliv facility and extend towards the SSSI boundary. 

11.33 The effect of the development is a slight rise in the groundwater level within the Drift 
deposits. This would be accompanied by an increase in ditch water levels. 

11.34 In addition to the conclusions reached from the model studies it is also possible to conclude 
that the volume of runoff contributing to the SSSI during shorl duration, high intensity rainfall 
would be increased. This would result in more frequent inundation of the ditch system and 
surrounding areas by flushes of relatively fresh water for short time periods . 
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12 . WATER LEVEL MANAGEMENT OPTIONS 

Introduction 

12.1 By considering a range of water level management options it is possible to investigate how 
modifications to the existing land drainage regime could potentially enhance the ecological 
interest of the SSSI. Following consultations with English Nature and the Environmental 
Research and Advisory Partnership it is understood that the following objectives should be 
considered. 

(i) Increase the salinity of the southem area of the SSSI; 

(ii) Lift surface water levels in the southern area of the SSSI; 

(iii) Seek to maintain freshwater flows in the ditches in the northem area of the SSSI. 

12.2 The wetland study has established that the SSSI dries out during the summer period. This 
is caused by a combination of a reduction in general groundwater levels and less frequent 
input from the upstream surface water systems. It has also been established that saline 
surface water is maintained throughout the year in the most southerly area of the SSSI by the 
action of upward seepage during high tides. In addition during high spring tides there is 
significant ingress of saline water as a consequence of localised overtopping of the bund and 
seepage through the bund. 

12.3 The principle mechanisms controlling water levels within the SSSI are the tidal protection 
bunds, ranging in level from 2.3 mAOD to 3.6 mAOD; the ditches conveying water from the 
land upstream; the upflow of water through the underlying strata; and the outfall and flap 
valve at the south east corner of the SSSI. 

12.4 To examine the objectives of the water level management plan a range of mechanisms have 
been assessed and the following principal options are discussed in this section: 

(i) Removing the existing flap valve; 

(ii) Modifying the flap valve to permit a limited flow of saline water to enter the SSSI; 

(iii) Controlling water levels in the southem area of the SSSI; 

(iv) Introducing artesian water from the underlying chalk via artesian boreholes; 

(v) Installation of a pump within a chalk borehole; 

(vi) Creating ponding in the ditch system to the north of the SSSI; 

(vii) Direct recharge through runoff from the proposed development; 

(viii) Diverting water from the Lavant Stream; 

12.5 The implications of each of these options is discussed in the following text . 
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12.6 

12.7 

12.8 

Remove the existing flap valve 

Pennitting water to freely discharge through the existing 450mm diameter outfall would result 
in water levels within the southern area of the SSSI being largely determined by tidal 
variations. Maximum water levels would be dependant on the astronomical cycles of the 
tide as modified by meteorotogically induced surges. 

A relationship has been developed between stage (level) and the volume of flood storage 
within the SSSI using the topographic survey infonnation. By generating a 1 m grid of 
elevations across the study area, volumes of storage for a given water level were calculated 
automatically using a contouring programme (SURFER). 

An 'average' spring tide has been chosen from Langstone Harbour gauge information. 
During this tide, the tidal level rises to a peak approximately 2.34mAOD which is 1.7m 
above the centre of the outlet pipe. The pipe is submerged for approximately 5.5 hours. At 
neap tides, the peak tidal level is approximately 1.01 m above the outlet pipe. 

12.9 Analysis on the effect of the flap valve being left permanently open indicates that salt water 
levels within the SSSI would typically rise up to 1.4 mAOD and could infrequently be 
expected to reach approximately 1.6 mAOD (during periods when the lowest length of the 
sea wall was being overtopped). Figure 12.1 shows the extent of the area which would be 
inundated by saline water during an event which elevated the water levels within the SSSI to 
1.4mAOD. 

12.10 During periods when there was also a significant inflow of fresh water from the north of the 
SSSI there would be extensive flooding on ground to the north of the SSSI. 

12.11 At low tide it is likely that the majority of the saline water which would flow into the site with 
the high tide, would also drain from the site when the tide recedes. 

Modifying the existing flap valve to pennit a limited flow of saline water is pennitted to 
enter the site 

12.12 Restricting the quantity of water entering the SSSI through the flap valve could be 
accomplished by incorporating a smaller diameter orifice within the existing flap which would 
pennit water to enter with the tide. At low tide, water could drain from the site through the 
existing fiap, as is currently the case. The required modification to the flap valve assembly is 
shown in Figure 12.2 . 

12.13 The water levels expected within the SSSI under average spring and neap conditions are 
considered for the cases where flow into the site is restricted to flow through a 320mm orifice, 
and alternatively through a 150mm orifice. This restricts the cross sectional area of flow into 
the SSSI to approximately one third and one half of the above 'open valve' scenario, 
respectively. 

12.14 Figure 12.3 illustrates the average extent of inundation under spring tide for a 320mm orifice. 
The level reached is 1.3m. 

12.15 Figure 12.4 illustrates the average extent of inundation under spring tide for a 150mm 
diameter orifice. The level reached is O.99mAOD. Under the typical neap tide, the level 
reached would be O.93m. 

12.16 There are two possible options for introducing an orifice within the flap valve. The first would 
involve pennanently closing the 450mm flap valve and introducing a smaller orifice. This 
would be expected to restrict outflow from the SSSI as well as the inflow. The second would 
option would pennit inflow to the SSSI via a smaller flap valve, hence outflow would 

Symands Travers Margan Aprill997 F:\JOBSI40004IREPORTSIFINAl2.DOC 44 



• 

discharge through the 450mm flap valve and the system would empty at each tide. 

Controlling levels in the southern area of the SSSI 

12.17 A structure could be installed on the SSSI side of the flap valve which would accommodate 
removable wooden slats creating a 'damming' effect as shown in Figure 12.5. Rather than 
water discharging through the flap valve at low tide, water would accumulate within the site. 
The desired water level would be controlled manually, and any extra water would flow over 
the structure and discharge to the sea. 

12.18 The water accumulating behind the structure would consist of surface water runoff and chalk 
groundwater forced up through tidal pressures, in addition to sea water which leaks into the 
site or overtops the bund. It would therefore be far less saline than the water which would be 
introduced from the previous options. 

Introducing artesian water from the chalk via boreholes 

12.19 At some piezometers installed in the Chalk, at high tide, the water level in the piezometer 
has been observed to rise high enough to overflow freely onto the ground. This effect is 
known as artesian flow. Such a system could be used to enable fresh water to flow directly 
from the Chalk and into the ditch system without pumping. 

12.20 The quantity of water flowing freely under artesian pressure depends on the pressure head in 
the chalk relative to ground level. The ground in the southern part of the SSSI is lower, and 
hence the artesian effect is stronger in this area, than in the north of the site. The average 
groundwater pressure head from the monitoring data is about 1.57mAOD. The lowest 
topographic point above the standing water level is approximately O.8m. USing this 
information and assuming chalk permeabilites as used in the model, the rate of flow out of a 
borehole is estimated at 40 cubic metres per day. 

12.21 In the north em part of the site, borehole 3 has exhibited occasional artesian flow. However 
the average piezometric level of the chalk throughout the year is below ground level at 
approximately 1.85m. A topographic low point in this part of the site, near the meeting point 
of the two main ditches is approximately 1.4m. A borehole situated at this location could be 
expected to produce annually approximately 20m3/day. However in the summer months, the 
piezometric level falls to an average of 1.55m, and consequently flow would reduce to 
approximately 8m3/day. It should be noted that these estimates are based on globally 
averaged values and further physical data would need to be collected to verifY that the wells 
would operate as predicted. 

12.22 Relying on artesian flow to top up water in the ditches in the summer months at the top of the 
site may be difficult if there is a particularly dry summer, and the piezometric levels fall. 

12.23 Drilling deeper into the chalk than the current borehole depth of 10m would likely increase 
the artesian flow. Increasing the depth of the borehole theoretically increases the flow 
obtained as well as increasing the possibility of intercepting a particularly permeable layer or 
fracture. Shell and auger drilling techniques should be capable of excavating the boreholes 
at 300mm diameter to a depth of 20m in the chalk. The borehole completion details could 
offer two possibilities. The borehole could be completed with plain casing through the drift 
layer, so that artesian water would flow directly to surface, or with slotted casing in the drift 
layer. In the second case water would flow predominantly into the drift resulting in saturation 
and recharge to the ditch. 
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12.24 Chalk groundwater abstracted from artesian wells in the south of the site will be saline, 
intermediate between fresh water and sea water. Increasing the depth of the borehole will 
increase the salinity. To the north of the SSSI in the vicinity of the existing STM boreholes, 
the chalk groundwater would be fresh. Incre~sing the depth should not increase the salinity 
appreciably. 

Installation of a pump within a chalk bore hole 

12.25 To provide a more reliable and controlled supply of fresh water, a pump could be installed in 
a chalk borehole towards the north of the site. Water would be abstracted automatically· 
depending on predetermined ditch water levels. It would be necessary to deepen a ditch in 
the vicinity of the borehole so that ditch water level could be monitored continuously. In order 
to abstract water in excess of 20m3/day, a license would be required from the Environment 
Agency. This option is represented schematically in Figure 12.6. 

Creating ponding in the ditch system to the north of the SSSI 

12.26 Areas of standing water could be created in the ditches in the north ofthe site, by blocking 
the ditches with large cobbles. Under current conditions, there would probably be little effect 
particularly in the summer months, when the ditches in this pari of the site are largely dry. 

Direct recharge of runoff from proposed development of the site to ditches 

12.27 This option has been simulated, and the results discussed in the modelling section of the 
report. The model predicts a slight rise in groundwater level and coastwards shift of the 
contours in the drift. However the rise is small, and an elevation in ditch water levels in the 
summer months may not be evident. 

12.28 Permitting direct runoff from surface water collection facilities within the prop'Osed 
development would inevitably result in periods when the land on the SSSI and to the north 
would be 'welter' and subject to more frequent inundation. To ameliorate the severity of this 
effect, it would be possible to permit water from roof areas to contribute directly to the 
underlying strata using soakage pits. (fhese pits would need to be equipped with overflows to 
prevent overtopping during the periods when groundwater levels are exceptionally high). 

12.29 Pollution control measures would be required to intercept runoff from parking areas. 

Diverting Flow from the Lavan! Stream 

12.30 Up to 20m3 of water could be collected from the Lavant Stream on a daily basis without an 
abstraction license. Although an initial review of water quality in Lavant Stream suggested 
water of reasonable quality, there would be concems over the water quality particularly with 
regard to mercury. Whilst chemical analyses collected from the stream over the course of 
the wetland study have not shown elevated levels of major parameters, it is possible that silts 
within the Lavant Stream could contain contaminants. 

12.31 A license to abstract volumes in excess of 20m3 per day would be required from the 
Environment Agency. Whilst this theoretically could be regarded as placing a strain on 
existing water resources, the position of the site at the bottom of the Lavant Stream 
catchment may offset potential difficulties. 

12.32 The control mechanism would need to be designed to prevent fresh water flows flushing 
through the northern part of the SSSI, as this could have an adverse effect on the habitat. 
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summary of Options 

12.33 The above options are summarised in Table 12.1. 

Table 12.1 Options for wetland management 

Option Effect Comment 

Remove the existing flap Tidal flows into the SSSI Saline water is introduced to 
valve. with water level rising to the site on a daily basis. 

approximately 1Am with Water levels inside the SSSI 
spring tides. vary with the tide 

Modifying the existing flap Tidal flows into the SSSI As above but saline water 
valve so that a controlled with water level rising to reaches a lower level. The 
volume of saline water is 1.3m or O.99m with spring difference between spring 
permitted to enter the site tides depending on orifice and neap levels would be 

diameter 5cm to 10cm. 
Controlling levels in the Ditch flow and groundwater Water would be far fresher, 
southern area of the SSSI set to levels. No direct tidal with little daily variation in 

influence through ingress of water level (unless 
sea water through flap valve combined with modification 

of the flap valveL 
Introducing artesian water More effective in the south Fresh water introduced in 
from the chalk via boreholes of the SSSI, flows depending the north of the SSSI, fairly 

on aquifer parameters which saline in the south. Flows 
may vary and be unreliable could be very low in the 

north ofthe site 
Installation of a pump within Would particularly benefrt Would ensure a prescribed 
a chalk borehole the top of the SSSI in the water ditch water level in the 

summer months viCinity of the bore hole with 
fairly fresh water. Would 
have to be carefully 
managed 

Creating ponding in the ditch Would have little effect in 
system to the north of the the summer months 
SSSI 

Direct recharge of runoff Would result in a modest The best way of ensuring an 
from proposed development rise in water levels within the influx of fresh water in the 
to ditches drift, although may not be north of the site, assuming 

very evident in the summer interceptors are effective. 
would result in flooding 
during more severe rainfall 
events 

Diverting flow from the Potential source of Potentially problematic, 
Lavant Stream freshwater at the top of the subject to pollution, 

site regulatory control. 

Preliminary conclusions on options for wetland management 

12.34 It is considered that the objectives of introducing more saline water to the south of the SSSI 
are best met by modifying the flap valve. The dimension of orifice required would depend on 
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the desired water level. The fluctuation of the tides would be reflected in the water levels 
within the SSSI. The volumes that would flow into the site would be far greater than could be 
achieved by tapping saline artesian flow from the chalk in the southern part of the site. The 
smaller orifice flap fitted to the existing flap valve would best be suited to achieving the first 
two objectives set out in paragraph 12.1. 

To increase the amount of fresh water in the ditches in the north of the site, it is considered 
that boreholes, together with the runoff from the future development area are the most 
suitable sources of water. However, relying upon unassisted artesian flow in the summer 
may yield an insufficient quantity of water. Installing a pump would overcome this problem, 
but would introduce additional costs and a long tenn operational and maintenance 
requirement. 
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13. CONCLUSIONS 

13.1 The Wetland Study contains a review of previous work undertaken at the site but 
concentrates on analysis of the field work undertaken in 1995 to 1996. It has facilitated a 
better understanding of the hydraulic mechanisms operating within South Moor SSSI and 
environs from which an appreciation of the effect of future management options has been 
gained. 

13.2 A review of the historical mapping indicates that the volume of flow of water through the 
SSSI has been artificially influenced since at least as far back as 1866. In the earlier records 
it is evident that flow in the ditches has been controlled by a system of sluices on the Lavant 
Stream (Mill Stream). 

13.3 Geological information shows that the site consists of alluvial clay overlying gravel and 
resting upon chalk in the east, with Brickearth (siniilar to gravel) in place of the alluvial clay in 
the west. Geophysical evidence points to the presence of an erosional channel in the top of 
the chalk along the length of the SSSI. The presence of a main sewer oriented 
approximately north east to south west across the site represents a linear area of filled 
ground across the site. 

13.4 Groundwater is present both within the Upper Chalk and the overlying drift deposits. The 
direction of flow is from the north to the south. Further inland, the Upper Chalk is a major 
aquifer dominated by fissure flow. Within the SSSI, groundwater levels within the Upper 
Chalk are influenced by tide, the effect reducing with distance from Langstone Harbour. In 
the southern part of the SSSI, leakage from the Upper Chalk recharges the overlying strata. 
By contrast, a Significant tidal influence is not observed within the overlying strata. 

13.5 Surface water is present in the southern portion of the ditches which extend from the SSSI 
towards the Autoliv facility. For much of the year the ditches in the north em part of the SSSI 
are dry. The small amount of water in the ditch close to the Lavant Stream (opposite the 
Autoliv car park) is probably derived from leakage from Lavant Stream. The ditch water is 
primarily a surface expression of groundwaterwithin the drift strata, and the underlying chalk. 
A contribution is derived from the paved areas to the north of the site. Close to the flap valve 
in the south of the site are two small areas where ponding of surface water is essentially 
permanent. Overtopping of the sea wall occurs occasionally with very high tides. 

13.6 The flap valve in the south of the SSSI enables surface water collecting in the site to 
discharge to Langstone Harbour at low tide. The flow which was measured over one year 
shows an imperfect correlation with rainfall. Discharges occurred coincident with spring tides 
at times when there was no rainfall. The regular discharges at monthly intervals over the 
summer is further evidence that sea water enters the site when there are spring tides. There 
are several ways in which the sea water enters - through th'e drift, the Chalk, and over and 
through the sea wall. 

13.7 Chemical analyses of the groundwater samples from within the SSSI confirms that there is 
mixing between fresh water and sea water in the south em part of the site. In the north of the 
SSSI, the groundwater is fresh, indicating a lack of influence from sea water. Chemical 
analyses of groundwater within the drift shows a far higher influence from sea water in the 
southern part of the SSSI than is noted in the chalk groundwater. Ditch samples taken from 
the Lavant Stream upstream of the SSSI and from the northern part of the SSSI indicate 
fresh water with no saline influence. 

13.8 The components of flow through the site have been Simulated using a computer model. The 
model was successful in recreating the observed groundwater contours within the drift 
deposits, which are the most relevant for study of water flow within the ditches. The model 

Symonds Travers Morg.n Apli11 gg7 F:IJOBSI4OOO4IREPORTSIFINAl2.DOC 49 



• 

• 

• 

• 

13.9 

13.10 

also predicted how the groundwater levels within the drift would vary over the course of the 
year based on long tenn rainfall and evaporation data. 

Following the successful recreation of the water levels at the current time, the model was 
used to predict the impact of development. It was detennined that the additional runoff from 
new paved areas would have a very small impact on groundwater levels within the drift and 
consequently water levels within the ditches. There is a slight coastwards shift of the 
groundwater contours and a rise in the order of centimetres. However, it would be expected 
that volumes of water within the ditches would be increased during periods of short duration, 
high intenSity rainfall. 

The findings of this report with respect to the likely very limited impact of development on the 
water balance of the SSSI is in accordance with several earlier reports, most notably the 
Ecological Statement of 1993 prepared by the Environmental Research and Advisory 
Partnership. Options for future management of the site have a greater scope for changing 
the site water balance than any future development. 

13.11 A number of alternatives for future management of the site have been examined. These 
have generally concentrated on making the SSSI wetter. The water levels which would be 
expected within the SSSI as a result of leaving the flap valve completely open have been 
determined. Methods of introducing more water to the ditch system in the north of the site 
have included introducing groundwater from artesian flow from the chalk. Whilst all of these 
methods are 'artificial' they would to a degree be mimmicking historic controls that used to be 
in place in the middle ofthe last century. 
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