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Commission

Soils Limited was commissioned by Bellway Homes (Wessex) to undertake a Phase |
Desk Study on Padnell Grange, Padnell Road, Cowplain, Hampshire PO8 8ED. The
scope of the invesligation was outlined in the Soils Limited quotation reference Q18869
dated 21 June 2017.

Caveat

Whilst reasonable skill and care has been taken to determine the site history and the
environmental setting within the time constraints applied by the project, it should be
appreciated that uncertainties may occur owing to the natural variability of soil material
within a defined area or as a result of unknowns that are associated with contaminated
land assessment in general. The site conditions may be different from that indicated by
this desk study, particularly on a site with a history of past development. No responsibility
can be accepted should such conditions alter the recommendations made in this report.

This Desk Study does not include a detailed UXO risk assessment. In preparing a
Phase | Desk Study reference is made to web based sources to assess the risk of the
site potentially having been impacted by bombing during the World Wars, The data
readily available is not necessarily definitive. Certain areas were bombed heavily, such
as the areas of docklands or railways junctions. The assessment is based on the likely
area risk, bomb patterns (i.e. lines of recorded bomb impacts with gaps where an impact
would be anticipated) and the age of structures on and in close proximity to the site.
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Section | Introduction

1.1 Objective

The Phase | Desk Study was undertaken to advise the client on the risk pertaining to the
site, with special reference to former and present-day potential contaminative uses. This
also included their impact on sensitive receptors, such as, human health, controlled
waters, ecological features, building structures and services.

1.2 Location

The site was located at Padnell Grange, Padnell Road, Cowplain, Hampshire PO8 8ED
and had an O.S Land Ranger Grid Reference of SU 699 110. The site location map is
presented in Figure 1 and the full Site Walkover discussed in Section 3.1 of this report.

1.2  Proposed Development

At the time of reporting, July 2017, the proposed development comprised eighty-four
detached, semi-detached and terraced dwellings comprised of one to five bed houses
and flats. The development included hard landscaping such as access roads, driveways
and pavements, and soft landscaping such as public open spaces and private gardens.

In compiling this report reliance was placed on drawing number BELL170217/SKL-01,
dated 16" March 2017 and was prepared by Thrive Architects. Any change or deviation
from the scheme outlined in the drawing could invalidate the recommendations
presented within this report. Soils Limited must be notified about any such changes.

The proposed development plan has been provided in Figure 2.

I.4 Legislation and Liability

The primary legislative mechanism for contaminated land management in the UK is Part
2A of the Environmental Protection Act, 1990 (EPA). Part 2A was introduced into the
EPA under Section 57 of the Environment Act 1995 to help deal with the substantial
legacy of land contamination. The legislation provides powers in relation to the
identification, remediation and apportionment of liability for contaminated land. Part 2A
applies where there is unacceptable risk, assessed on the basis of the current use and
the relevant circumstances of the land. It is not directed to assessing risks in relation to a
future use of the land that would require a specific grant of planning permission.

Under Part I1A of the Environment Act 1995, Local Authorities are required to identify
contaminated land and serve on every person who is an appropriate person a
remediation notice setting out what is to be done by way of remediation and the period
within which it must be done.

If the person who caused, or knowingly permitted, the contaminating substance cannot
be found, the owner and/or, occupier for the time being, of the property can be the
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appropriate person.
Under the legislation, Contaminated Land is defined as: -

“Land which is in such a condition by reason of substances in, on or under the land that
significant harm is being caused or that there is a significant possibility of such harm
being caused or that poliution of controlled waters is being, or is likely to be caused.”

Where the Act defines harm as:

‘harm to the health of living organisms or other interference with the ecological systems
of which they form a part and, in the case of man, includes harm to his property.’

and pollution of controlled waters is defined as: -

“‘the entry into controlled waters of any poisonous, noxious or polluting matter or any
solid waste matler.”

In addition, The Radioactive Contaminated Land (Modification of Enactments) (England)
Regulations 2006 introduced the supplementary definition of harm to include: lasting
exposure to any person resulting from the after-effects of a radiological emergency, past
practice or past work activity.

With regard to contaminated waters, the Environment Act 1995 amends the Water
Resources Act 1991 and provides the Environment Agency with the power 1o force
clean-up of historical contamination by issuing a Works Notice, with remediation paid for
by the responsible parties.

The Groundwater Regulations (1998) stated that entry of List 1 substances into
groundwater must be prevented, and List Il substances must be controlled.

1.5 Limitations and Disclaimers

This Phase | Desk Study Report relates to the site located at Padnell Grange, Padnell
Road, Cowplain, Hampshire PO8 8ED and was prepared for the sole benefit of Bellway
Homes (Wessex) (The “Client") for the brief described in the Commission of this report.

Soils Limited disclaims any responsibility to the Client and others in respect of any
matters outside the scope of the above.

This report has been prepared by Soils Limited, with all reasonable skill, care and
diligence within the terms of the contract with the Client, incorporation of our General
Conditions of Contract of Business and taking into account the resources devoted to us
by agreement with the Client.

The report is personal and confidential to the Client and Soils Limited accept no
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responsibility of whatever nature to third parties to whom this report, or any part thereof,
is made known. Any such party relies on the report wholly at its own risk.

The Client may not assign the benefit of the report or any part to any third party without
the written consent of Soils Limited.

The ground is a product of continuing natural and artificial processes. As a result, the
ground will exhibit a variety of characteristics that vary from place to place across a site,
and also with time. Whilst a ground investigation will mitigate to a greater or lesser
degree against the resulting risk from variation, the risks cannot be eliminated.

The investigation, interpretations, and recommendations given in this report were
prepared for the sole benefit of the client in accordance with their brief. As such these do
not necessarily address all aspects of ground behaviour at the site,

Current regulations and good practice were used in the preparation of this report. An
appropriately qualified person must review the recommendations given in this report at
the time of preparation of the scheme design to ensure that any recommendations given
remain valid in light of changes in regulation and practice, or additional information
obtained regarding the site.

There may be other sources of information not included in those listed that hold data
relevant to the Phase | Desk Study undertaken at the sile that could materially affect the
conclusions made in this report.

Ownership of land brings with it onerous legal liabilities in respect of harm to the
environment. “Contaminated Land” is defined in Section 57 of the Environment Act 1995.

Where a contaminative use is identified in the Phase | Desk Study this does not
determine whether contamination has actually occurred, or if it has the degree to which it
may have taken place. An intrusive investigation(s) and analysis is required to establish
the nature and degree of any contamination present.

Ownership of copyright of all printed material including reports, laboratory test results,
trial pit and borehole log sheets, including drillers log sheets, remain with Soils Limited.
License is for the sole use of the client and may not be assigned, transferred or given to
a third party.



Soils Limited Padnell Grange_Desk Study

Section 2 Site Conditions

2.1 Site Walkover
A site walkover was undertaken in July 2017, the notes are presented in Table 2.1 and
Table 2.2.

Table 2.1 Site Walkover Record (On-site)

Use of site The site is currently used by The Borrow Foundation, occupying offices
¥ and residential housing within converted mill buildings.
Structures MNumerous buildings onsite, noticeably the large building in the centre of
the site was Padnell Grange to the south of the site were converted barns.
Site topography The site was undulating and sloped downwards towards the south/south-
east.
Site covering Predominately covered by areas of mowed grass. Hard landscaping

comprising tarmacadam and concrete surround Grange House and is
associated with Padnell Road.

Vegetation Mature trees scattered around the sice, High concentration of mature
trees in the north and north-west of the site and on the northern site
boundary. Hedge rows running parallel to Padnell Reoad and at site

On-site

boundaries.

Potential MNone noted
_Contamination Sources

Cdour MNone noted

Drainage MNone noted

Table 2.2 Site Walkover Record (Off-5ite)

Use of Land The site is surrounded by residential properties to the south and west
The north of the site is bounded by a forested area into residential
buildings whilst the east of the site is bounded by Waterlooville Golf

. Course.

ﬁ Area topography Undulating with a general slope down towards the south,

E Yegetation Large mature trees to the north, Grass covering and mature trees to the
east associated with the golf course. Residential gardens to the west and
south.

Potential MNone noted

Contamination Sources

2.2  Site Drainage
Surface drains noted around Padnell Grange and hard landscaping. No drainage was
noted on grass or earth covered areas, which were considered to be self-draining.

2.3 Site Photographs
The site photographs have been included within Appendix D.
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Section 3 Geology, Hydrogeology, Hydrology and Radon

3.1 Anticipated Geology
The 1:50,000 BGS Geology map showed the site to be situated on the boundary of the

bedrock formations of the Lambeth Group in the north of the site, and the London Clay
Formation in the south of the site, with no recorded superficial deposits overlying.

3.1.1 Lambeth Group

The Lambeth Group (formerly known as the Woolwich and Reading Beds) are a
sedimentary complex comprising a basal bed (the Bottom Bed) composed of
glauconitic sand, sandy clay and gravel, with laterally variable sand and clay
above. In the eastern part of the area the basal bed is mostly overlain by a shelly
grey sandy clay or silty sand. Lignite, or brown coal, a carbonaceous rock
composed of plant remains which has not been subject to the same intensity of
heat and pressure as has ordinary coal, is occasionally found within the Lambeth
Group, as are individual logs and groups of logs indicating the position of a former
log jam, which was covered by sand and clay at the time of deposition.

3.1.2 London Clay Formation

The London Clay Formation in the Hampshire region comprises silty and sandy
clay, clayey and sandy silt, silty sand; sporadic claystones and thin beds of flint
pebbles. The farmation includes the Whitecliff Sand, Durley Sand, Portsmouth
Sand and Nursling Sand Members. Crystals of gypsum (Selenite) are often found
within the weathered part of the London Clay, and precautions against sulphate
attack to concrete are sometimes required.

The lowest part of the London Clay Formation rests on the Lambeth Group.

3.2 Hydrogeology

To assess the vulnerability of groundwater to contamination, consideration must be given
to the leaching characteristics of the overlying soils and the characteristics of the strata in
the unsaturated zone. Information on the geological strata, such as lithological type and
permeability characteristics has been combined with the physical properties of the soil to
produce varying degrees of vulnerability.

Table 3.1 presents the hydrological data that is relevant to the site.

Table 3.1 Hydrogeological Assessment

Hydrogeological Data Comment Risk

On-site Superficial Mo superficial deposits present

Aquifers Bedrock Secondary A Aquifer' - Lambeth Group - Northwest v
Unproductive Strata’ - London Clay Formation - Remainder

Groundwater Vulnerability Soils of high leaching potential (U)* - Lambeth Group i

Man-Aquifer - Londen Clay Formation
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Hydrogeological Data Comment Risk

Source Protection Lones (SPL) G.EF'E II* / GSPZ Ic* - Associated with underlying Newhaven

Chalk Formation
Abstraction Potable Mone within 1,000m.
Mon-potable General Agriculture: Spray Irrigation - 945m/E
Sensitive land uses Mitrate vulnerable zone - Onsite
Surface Water Features Pond — 74m/E

Flood Risk from Rivers or Seas  None

Flood Risk from Suﬁacé Water Mone

Flood Risk from Groundwater Limited potential for groundwarer floeding to occur —
Morthwest only

Mote: v = Likely.

“Secondary A - permeable layers capable of supporting water supplies at a local racher than scrategic scale, and in some cases forming an
important source of base fiow to rivers. These are generally aquifers formerty classified as minor aguifers.

Wnproductive Strata - These are rock layers or drift deposits with low permeability that have neghigible significance for water supply or
river base flow,

*Soils of High Leaching Potendal (LI} - Soil informarion for restored mineral workings and urban areas is based on fewer observanons
than clsewhere, & worst-case vidnerability classification (H) assumed, until proved otherwise,

*Zane |l {Outer Protection Zone)! Either 25% of the source area or 2 400-day rravel time whichever s greater,

“Zone lc (Inner Protection Zone): Travel time of 50 days or less to the groundwater source - subsurface activity only.

Any works or development, which may have an impact on surface water, aguifer or
groundwater quality, must be approved by the Environment Agency prior to
implementation.

3.3 Hydrology

The approximate elevation of the site was between 58.00m Above Ordnance Datum
(AOD) in the south-east and 63.00m AOD in the north-west. The anticipated
groundwater flow direction is given in Table 3.2.

Table 3.2 Hydrogeological Assessment

Type Direction Motes

Surface water Southeast  In line with the wider topography.

Shallow groundwater — Southeast  In line with the wider topography.

Lambeth Group

Shallow groundwater - Southeast  In line with the wider topography. At low velocity within the low
London Clay permeability London Clay Formation.

Deep Groundwater — Morth Towards the nearest source protection borehole associated with
Underlying Newhaven Chalk the 5P

Formation

3.4 Radon Gas

The site was not situated within an area where protection or risk assessment against
the ingress of radon was required. Radon protection measures will not be required
within the proposed new development. It is not possible in the course of a survey or
inspection to determine whether radon gas is present as the gas is colourless and
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odourless. Tests can be undertaken to assess the concentration of radon in existing
structures.
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Section 4 Site History

4.1 Historic Map Study

The object of this study was to report on the evidence of site history and redevelopment
of the site and its environs from available County Series and Ordnance Survey Maps
dating from the mid to late 19" Century to the present day as downloaded from
Landmark Environmental.

Maps only represent a "snap shot” of the site and its environs at the date of the survey.
Changes that had occurred either to the site and/or the environs may well not have been
recorded on the maps and could represent a hazard to the site. Any distances quoted for
features remote from the site have been scaled from the maps and are only
approximate. Where dates have been noted in brackets, these are the actual dates
applicable to the map editions.

The information reported might not represent all pertinent information that could be
obtained. The interpretation of the maps and/or other data commented on in this report is
subjective.

In the following sections dealing with individual maps, only features considered to have a
potential contaminative impact on the site and usually within a notional 250m radius are
discussed. The north point and approximate extent of the site are indicated on each
figure. The historic maps referred to are appended to this report (Appendix A). The
potential onsite and offsite sources have been presented in Table 4.1 and Table 4.2.

Table 4.1 Potential Sources of Pollution Indicated from Historic Maps

Source Direction Distance Date Range

(m) From To
Clay pit {unknown backdill} N 24 1868-188]' |966-1970
Clay pit (unknown backfill) NE 34 I868-1881' 1966-1970
Chalk pit {unknown backfill) Wy 113 1868-188]' 1962-1963
Brick kiln E 97 I1868-1881' 1932
Padnell Brick and Tile Works E 44 I868-1881' 19731988
Orchard SE | 60 1870 1932
Clay pit (unknown backdfill) MWW | 65 1870 1962-1963
Kiln MNYY 48 1909 1966-1970
Pond W 101 1966-1370 1973-1988
Electric sub-station NwW 86 1966-1970 Present
Surgery NW 66 |966-1970 Present
Pend SE B9 1973-1988 Present
Electric sub-station MWW 192 1973-1988 Present
Electric sub-station MNE 238 1973-1988 Present
Pumping station MNE 216 1973-1988 Present
Electric sub-station 5 236 1973-1988 Present
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Table 4.2 Historic Development of the Site

Site Development Date Range
From To
Site is situated across multiple fields. The north of the site is bounded by Padenll |B&8 1897

Lane. On site features include a large clay pit in the north-west of the site, a well
located in the east of the site, several buildings located in the centre of the site and a
clay mill located on the eastern border of the site. The northern half of the site is
covered by trees. The eastern half of the site is criss-crossed with paths and fence

lines.

Kiln now located in the north of the site. Expansion of the buildings in the centre of  |B%7 1909

the site. The wooded area in the north has reduced in size,

Kiln is no longer located onsite. | 909 1932
Trees in the north of the site have been replaced by a building with a raised 1932 |962-1963
embankment. Buildings in the centre of the site have continued te be extended.

A pond has been constructed in the east of the site. |962-1963 1966-1970
The clay pit in the north-west of the site has been infilled. The Pond has been | 966- 1970 1973-1988

removed and potentially infilled, Extension of buildings in the centre of the site
towards the southern boundary, now known as Padnell Grange.

Clay mill removed from the eastern border of the site. |1973-1988  current

Motes: 'Earfiest available map
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Section 5 Environmental Records and Consultation

5.1 Dataset Information

The Landmark Envirocheck Report was obtained by Soils Limited and includes site
specific information. A copy of the report is appended to this report, Appendix B, and a
summary is given in Table 5.1, Table 5.2 and Table 5.3.

Table 5.1 Environmental Significance of Data

Source Direction Distance Maximum
(m) Radius
(m)
Contaminated Land Register Entries and MNotices Mone Mone 250
Discharge Consents MNE 169 250
integrated Pollution Prevention and Control Mone MNone 250
Local Authority Pollution Prevention and Controls i E: 150
Local Authority Pollution Prevention and Control Enforcements e . 250
MNearest Surface VWater Feature E 74 250
Pollution Incidents to Controlled Waters (Significant Incidents only) Mone MNone 250
Prosecutions Relating to Authorized Processes i = 250
Registered Rgd.iqa_-.:.:_.ti_‘rf: Substances = = 250
Substantiated Pollution Incident Register 8 N 250
He:.lrest Potable Abstraction Point B * 250
MNearest Non-Potable Abstraction Point = i 250
Water Industry Act Referrals ) i 250
Source Praotection Zones (At depth in chalk) Onsite Onsite 250
Extreme Flooding from Rivers or Sea Without Defences MNone MNene 250
Flooding from Rivers or Sea Without Defences e th 250
Areas Benefiting from Flood Defences i Gl 250
Flood VWater Storage Areas " i 250
Flood Defences " a 250
BGS Recorded Landfill Sites " o= 250
Historical Landfill Sites i f 250
Licensed VWaste Management Facilities g % 250
Local Authority Recorded Landfill Sices ki 2 250
Registered Landfill Sites A 2 250
Registered Waste Transfer Sites : " 250
Registered Waste Treatment or Disposal Sites " i 250
Control of Major Accident Hazards Sites (COMAH) > e 250
MNotification of Installations Handling Hazardous Substances i il 130
Planning Hazardous Substance Consents ) N 250

10
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Table 5.2 Contemporary Trade Directory

Contemporary Trade Directory within 250m’ Direction Distance  Status
(m)

Oliver Richard Motor Vehicle Engineer SWV 86 Active

Albany Engineering Services Lrd N 93 Inactive

Widen Electrenic Solutions W 14 Inactive

Down To Earth Drainage & Guttering MWW 230 Inactive

Mote: ' Those likely to smpact the underlying soil andior groundwater, date not supplied.

Table 5.3 Geological Hazards

Source MNearest Distance from Site/Type
Coal Mining Affected Areas MNane within 1000m

Mining Inscability MNone within 1000m

Matural and Mining Cavities 33m NE / Historical Brick and Tile Works
Porential for Collapsible Ground Stabilicy Hazards Onsite (Very low)

Potential for Compressible Ground Stabilicy Hazards Onsite (Very low)

Potential for Ground Dissolution Stability Hazards Onsite (Mo hazard)

Potential for Landslide Ground Stabilicy Hazards Onsite (Very low)

Potential for Running Sand Ground Stability Hazards Onsite (Low)

Potential for Shrinking or Swelling Ground Stability Hazards ~ Onsite (Moderate — Associated with the
London Clay Formation)
Shallow Mining Hazards Unknown

5.2  Site Sensitivity Maps

MNo other significant potential sources of contamination were shown on the Landmark
Envirocheck Site Sensitivity Maps, which have not been listed in Table 5.1, Table 5.2
and Table 5.3, and copies of which are appended to this report (Appendix C).

5.3  Regulatory Enquires

As part of the Phase | Desk Study the Havant Borough Council had been contacted and
asked to provide any information on potential risks pertaining the site. At the time of
reporting, no response had been received.

5.4  Soil Geochemistry

Potential levels of metals including lead, arsenic, cadmium, chromium and nickel as
contoured on the Landmark Environmental check report (Appendix B) were assessed
against the appropriate environmental quality standards (e.g. SGV) for the sites
purposed end use of a residential development. The results are indicated in Table 5.4,
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Table 5.4 Soil Geochemistry

Determinand Proposed

Land Use
Arsenic Residential
Cadmium
Chromium
Lead
Mickel

Padnell Grange_Desk Study

Indicated Soil Geochemistry Guideline for Residential Potential

(mg kg'') (mg kg'') Hazard
=|5 37

<|.8 A

60 — 90 210

100 — 200 200

15 - 30 130

Mote: + = Likely. ' Soil guideling value for 1% and 6% 50OM respectively. Other soils guidelines presented in the able are based an soils

with 6% S0OM.

The results show no significant risk to identified receptors for contaminants presented. If
the proposed land use change, then the recommendations given in the report would be

likely to change.

Please note that there are only a limited number of land uses for which data on
determinands have been published or can be readily determined.
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6.1

Section 6 Discussion and Conclusions

General

The findings of the Phase | Desk Study are summarised below:

1.

The 1:50,000 BGS map showed the site to be underlaid by the Lambeth Group in
the northwest corner and the London Clay Formation within the remainder of the
site. No overlying superficial deposits were noted.

. The Environment Agency Hydrogeological Maps showed that the bedrock

Lambeth Group, located in the northeast had a Secondary A Aquifer designation
and the bedrock London Clay Formation, in remainder of the site, had a
Unproductive Strata designation, no superficial deposits were noted onsite. The
overall groundwater vulnerability was soils of high leaching potential {U), which is
likely to reflect the granular soils of the Lambeth Group.

Surface water was anticipated flow downwards to the south/south-east in line with
the wider topography within the Lambeth Group. Groundwater flow within the
London Clay Formation was expected to flow downwards to the south/south-east
in line with the wider topography but and a lower velocity. Deep groundwater
within the Newhaven Chalk Formation was anticipated to flow north to the source
protection borehole associated with the SPZ.

Radon protection measures will not be required within the proposed new
development.

Environment Agency records showed that the northeast of the site had limited
potential for groundwater flooding to occur

. As part of the Phase | Desk Study the Havant Borough Council has been

contacted and asked to provide any information on potential risks pertaining the
site. At the time of reporting, no response had been received.

. Any suspicious ground conditions encountered during groundworks must be

reported to a competent person for further inspection.

Summary of potential on-site cantamination sources identified during the study of
the historic maps, the Dataset Information and Landmark Envirocheck Report and
the Site Walkover are outlined in Table 6.1.

Table 6.1 Summary of Potential Contamination Sources

Sources/Environmental Impact Direction' Distance Date Range Source
(m) From To

On Site

Clay Pit {unknown backfill) Onsite Cnsite 1868-1881 |966-1970 HM

13
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Sources/Environmental Impact Direction Distance  Date Range Source
{m) From To

Clay Mill Onsite Onsite IB6B-1881 |973-|988 HM
Kiln and brickworks Onsite Cinsite 1897 | 909 HM
Fond Onsite Onsite 1962-1963  |966-1970 HM
Made Ground from site redevelopment Cinsite Onsite 1962-1963  |966-1970 HM
Off-Site

Clay pit (unknown backfill) N 24 IB6B-1881  1966-1970 HM
Clay pit (unknown backdill) MNE 34 IB&B-1881  |966-1970 HM
Chalk pit (unknown baclkfill) W 113 1868-1881  1962-1963 HM
Brick kiln E 97 iB6B-1881 1932 HM
Padnell Brick and Tile works E 44 I868-1881 1973-1988 HM
Clay pit (unknown bacldill) MWW 165 1870 | 962- 1963 HM
Kiln MNVY 48 1909 | 966- 1970 HM
Pond W 101 166-1970 |973- 1988 HM
Electric sub-station MWy 86 1966-1970  Present HM
Oliver Richard Motor Vehicle Engineer SW Bé Active DS
Albany Engineering Services Ltd N 93 Inactive D5
WWiden Electronic Solutions W | 14 Inactive D5
Down To Earth Drainage & Guttering NV 230 Inactive D5

Motes: 5¥W - Site walkover, HM - Historic Maps, D5 - Datasheet, GC - Geochemnistry, LA = Local Authority
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Section 7 Preliminary Conceptual Site Model

7.1 General
Environment Agency guidance provided in CLR11 indicates the Conceptual Site Model

should identify those contaminants, pathways and receptors which are 'likely’ to
represent an ‘unacceptable’ risk either to human health or the surrounding environment.
The following sections present potential contaminants, pathways and receptors based on
the information collected during the desktop study. Pathways have been established on
scientific knowledge of the behaviour of the contaminants in the ground.

7.2  Sources of Contamination

The Landmark Site Specific Envirocheck Report and Site Walkover has been used to
identify potential contaminative sources, the sources have been presented in Table 6.1.
An initial assessment of the likelihood of each contaminative source that was considered
a risk has been presented in Sections 7.2.1 - 7.2.3.

7.2.1 Onsite Potential Contamination Sources
A study of Landmark Envirocheck Report and Site Walkover has shown a number
of potentially onsite contaminative sources. The sources have been given in Table

£,

Table 7.1 Onsite Potential Contamination Sources

Sources Likely'
Clay Pit o
Kiln and brick and tileworks v
Clay Mill v
Pond {unknewn backfill} v

v

Made Ground

Motes: ¥ = Likely. ' Sources that are not ticked were considered negligible. These considerations are based on type of
contamination. age of source and anticipated significance.

71.2.2 Offsite Potential Contamination Sources

A study of Landmark Envirocheck Report and Site Walkover has shown a number
of potentially offsite contaminative sources. The sources have been given in given
in Table 7.2.

Table 7.2 Offsite Potential Contamination Sources

Sources Direction Distance Likely'
(m)

Clay pit {unknown backfill) N 24 v

Clay pit (unknown bachdfill) MNE 34 ¥

Challe pit {unknown baclfill) W 113 v

Brick kiln E 97

15
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Sources Direction Distance Likely'
(m)

Padnell Brick and Tile works E 44
Clay pit NW |65
Kiln MNW 48
Pond W 101
Electric sub-station NW 86
Oliver Richard Motor Vehicle Engineer SW 86

~ Albany Engineering Services Ltd N 93
Widen Electronic Selutions W | 14
Down To Earth Drainage & Guttering NW 230

MNote: ¥ = Likely.' Sources that are not ticked were considered negligible. These considerations are based on type of
contamination, age of source, anticipated significance and talking account of the source distance from the site.
‘surface water anly

1.3 Potential Pathways

A pathway is a route by which a receptor is exposed to a contamination source.
Pathways can also determine the likelihood of the contamination source reaching a
receptor.

Anthropogenic (or artificial) pathways of contaminant migration can be present in the
form of land drains elc. Leaking sewage supply pipes, sile drainage, granular backfill to
service trenches can also provide pathways for potential contaminant migration.

The potential geological pathways are given in Table 7.3.

Table 7.3 Potential Soil Migration Pathways

Strata Pathway
Superficial Deposits None Present
Bedrock LMBE v

LCF N/A

Note: v = Likely

In Table 7.4 the site-specific sources and pathways are given.
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Table 7.4 Site Specific Sources and Pathways

Padnell Grange_Desk Study

Type of Standard Exposure Pathways Source Site Assossment
Attack Likely Comment
Oral Diract soil and dust ingeston Contaminants in soft landscaping areas v Potential asbestos, matals and semi-metals from Made Ground. Source of PAH, VO from
) Consumption uF.humu-gum produce Contaminants in gardens arcas _ Brieand:The w i, Btk iy anid i e :‘_mmud g o "
Dermal Dermal contact Contaminants in soft landscaping areas v Potential metals and semi=metals from Made Ground. Source of PAH, VOC from Brick and
Tike works, brick kiln and kiln and assooated :.lag
Infakation  Inkakton of dust {indeor and ourdoor) Contaminants in 3ot landscaping areas v Porenmal asbestos, meals and semi-metals from Made Ground. Source of PAH, VOC from
Brick and Tile works, brick kiln and kiln and associated skag.
Inhalation of vapours (indoor and cutdoor) Yolatile compounds & Soft landscaping areas v Potentally putrescible macerial used for backfilling of clay pit on and offsice within 250m of the
Inhalation nl'smlga:.eg Soil gases (e.g. CHs !r_l-:ﬂ CO: VOC) wichin 0-250m site, Source of PAH, VOC from Brick and Tile works, brick kiln and kiln and associated slag
Physical Fire and explosion ' UXO (eg. Bombs or projectile sites) (0-250m)* _ Mo sources identified ) . _ -
Combustible material in soil v Potentially putrescible material used for backfilling of clay pit on and offsite within 250m of the
Soil gases (VOC) within 0-250m site. Source of PAH, VOC from Brick and Tile works, brick kiln and kiln and associated slag
Via anthropogenic pathways (services trenches) Contaminants & Trenches or drainage onsite v Exisung trenches and drainage ansite
Ochers physical pathways’ Degradation of fills, blast.. etc... ¥ Dueo the potential of slag onsice
Chamical Location of service supply pipes in conmaminated soils Hydrocarbons & Pipes v Source of PAH, YOU from Brick and Tile werks, brick kiln and kiln and associated skag
Direct contact of concrete with concrace aggressive soils  Sulphate, Acids & Concrete
Ochers Irradiation 4 Radon Mo sources identified
H.adipar.:ive materials Mo sources identified
_ U0 within 0-250m _ _ Mo sources identified _ _ P -
Wia surface water runoff Contaminants & Gradient (South - offsite) v Low permeability bedrock (London Clay Fermation) with no overlying superficial deposits.
g dewrwarts v gy sty Beiy Contaminants & Drift: Secondary A Aquifer v Permeable bedrock {Lambeth Greup) in the north with ne overlying superficial deposits.
Migration downwards via Contaminants & Bedrock: Secondary A Adquifer v Permeable bedrock (Lambeth Growp) in the north
permeable soils and bedrock Contaminants & Groundwater vulnerability: Soils of high v Permeable bedrock (Lambeth Growp) in the north
leaching potential
Plant uptake and phytotoxicity * Metallic contaminants 'l""r Potential metals and semi-metals from Made Ground )
Soil gases within 0-250m v Potentially putrescible material used for backfifling of clay pit on and offsite within 250m of the
sice. Source of PAH, WO frem Brick and Tile woarks, brick kiln and kiln and assoctated slag.
Flant uptake and ecotoxological effects * Contaminants v Porencal metals and semi-meatals from Made Ground. Source of PAH, VOC from Brick and
Tile works, brick kiln and kiln and associated slag
Motes: + = Likely

' Both underground fires and biodegradable may produce toxic or flammable gases,
} U¥O= Unexploded Ordnance: Although risk is generally low in the UK, a risk assessment (ie. using Find map for example) may be needed f an L3O is found onsite,;

* Blast-furnace and steel-making slag may expand. Degradation of fills may cause settlement and voids in buried tanks and drums may collapse as corresion ocours or under loading;
* Radioactive materials emitting gamma rays that can be inhaled and absorbed through the skin and also cause a radiation response;
* Prevention or inhibition of plant growth;
* Cantaminants in soil may affect microbial, animal and plant populations. Ecosystems or individual species on the site. in surface waters or arcas affected by migration from the site may be indirecdy affected
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Table 7.5 Off-site Potential Pathways

Receptors Off-Site Potential Pathways Risk
Human Health Migration via surface warter runoff (Surface flow) v
Building Materials

Human Health Migration via air v
Building Materials

Groundwater Migration via groundwater flows v
Human Health

Building Materials

Human Health Migration of soil gas via permeable soils v
Euildiﬁgs

Ml:l-t_t:ﬂ_: s leﬂl_'f

7.4 Potential Receptors

The presence of potential receptors has been evaluated from our understanding of the
current and planned land use of the site, an assessment of surrounding land uses and
currently available information pertaining to the site. The assessment for potential
receptors has been included in Table 7.6.

Table 7.6 Potential Receptors

Potential Receptor Risk
Human Health Future users of the site v
Visitors to the site v
Censtruction workers on site v
Service and maintenance workers v
Site neighbours and wider public v
Groundwarter/Controlled VWarters .Deep Groundwater/Future Pﬁuble Water Supply
Shallow Groundwater within Lambeth Group v
Surface Water v
Buildings & Materials Construction materials ¥
Buildings and confined spaces v
Ecosystems Flora and fauna in surface water v

Motes: ¥ = Likely

1.5 Preliminary Risk Assessment

A preliminary risk assessment has been undertaken relating to the proposed
development based on a qualitative assessment of the likely presence of a pollutant
linkage. A pollutant linkage is the relationship between a contaminant source, a pathway
and a receptor. Unless all three elements of a pollutant linkage are present, a risk is not
considered to exist. Each of the three elements was considered in Sections 7.2, 7.3 and
7.4. The approach adopled was to screen the sile based on assigning a risk category.
The preliminary risk assessment is presented in Table 7.7 with the classification tables
presented in Appendix E, which have been modified from, ‘Contaminated land risk
assessment: A guide to good practice, 2001, CIRIA C552',
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Table 7.7 Risk Assessment

Source
tla}r Pit
Made Ground

Kiln and brickworks
Pond

Clay pit
Clay pit
Chalk pit
Clay pit

Direction
Onsite
Onsite

Onsite
Cnsite

N
NE
W
NW

Distance {(m)'
tﬁnsite
Onsite

Onsite
Onsite

4
34
113
|65

Pathway

v

AR

S SESENEY

Receptor

v

S

LR YR S

Risk
Low - Hudera!:e
Lew

Lew - Moderate
Lew

Low to maderate
Low to moderate
Very low
Very low

Padnell Grange Desk Study

Reasoning

Potential for putrescible material to be used during back fill, therefore a soil gas
risk is present onsite

Made ground from historic redevelopment of the site potential source of asbestos,
metals and semi-metals

Onsite source of potential slag, PAH's and TPH's. _

Putrescible material may have been used in the backfilling of this pond, posing a
soil gas risk,

Potential for putrescible material to be used during backfill, therefore a soil gas
risk is present onsite. Proximal to the site and lateral flow through the Lambeth
Group.

Notes: o= Likety. ' Approximately from boundary of the site. There can only be a risk if there is both a pathway and a receptor present
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7.6  Potential Contamination

From the Risk Assessment presented in Table 7.7, the main groups of associated
contaminants are presented in

Table 7.8. The associated contaminates have been based on DOE industry profiles or on
knowledge of the processes involved in the activity carried out onsite.

Table 7.8 Potential Contaminants or Properties

Contaminants/Chemical Properties Potential Contaminative Sources

Pl Asbestos Made Ground

P2  Organic compounds Padnell Brick and Tile works, brick kiln and kiln
P3  Organic solvents Padnell Brick and Tile works, brick kiln and kiln
P4  Metals and Semi-metals Made Ground, kiln

P5  Soil Gas Baclfilled clay pits on and off-site.

Mote: P=Propertes

1.7 Preliminary Conceptual Site Model
The preliminary conceptual site model, including linkages that require further action, are
presented in Table 7.9.
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Table 7.9 Preliminary Conceptual Site Model and Risk Assessment Methodology

Padnell Grange Desk Study

Potential Fathway Receptor Risk Assessment Methodology (plus anticipated  Site specific settings Risk Classification: Pollutant Linkage & Action
Contaminants (See Tables 7.3, 7.4  (See Table 7.6) gquantitative risk assessment methods) Based on Deslk Required
(Table 7.8) & 7.5) _ Study
P2. P3. P4 Uptake {roat and Ecological features Presence of 55351, Mature reserves and others within Wood noted to the north, Low Further investigation required.
stomatal, ingestion, {e. Flora and 0- 250m 1o the site. development comprised private Phase Il Ground investigation
inhalation and dermal Faiina) gardens roquired.
P2, P3, P4 Chemical attack Building BRE 50| 2005 for risk assessment. Water LK [2014) Residential development Low Further investigation required.
structures/services for pipes. Use Anglian YWater trigger for services risk Phase Il Ground investigation
ASSESEMENT reduired.
PI.PZ P3, P4 Inhalation, ingestion Hurman health Use CLEA for human risk assessment Residental development Low o moderace Further investigation required.
and dermal contact Site residents Phase Il Ground investigation
- . i . required.
Husman Health Asgessment not within the scope of this Desk study Workers and the general public Low Fellow HSE Procedures
Workers (responsibilicy of building contractor). Ground should follow regulaton on health
wiorkers should follow regutations on health and safety  and safety during development
during development (H5E. [9%1) (HSE, 1991}
P2, P3, P4 Leaching [direst Surface Water [ Assess distance from watercourse and direction of Secandary A Aquifer in the Low Further investigation required.
precipitation, overfand  Shallenw flow — Consider use of R&D 20 publicatien and EA bedrock of the Lambeth Group. Phase Il Ground investigatien
fiow and through flow)  sroundwater remediation target for risk assessment Linproductive Strata in the required.
Lenden Clay Fermation
F2, P3, P4 Leaching (direct Deep groundwater  Undertake groundwater or leachate testing depending  Within the Mewhaven Chalk Mone Mo Further Action Required
precipication, overtand on site specific ground conditions. Consider use of Formation
flow, through and R&Dr 20 publication and EA remediation target for risk
: _groundwater flow) . assessment If contamination is identified, . | | . |
P5 Through fissures, Human and Building  Current or former Landfill sites within 0-250m to the  Multiple potentially backfilled clay  Medium Further investigation required,
shafes, high Srructures sice. Assess narefage/size of sice for Risk pits, chalk pic and pends Phase Il Ground investigation

permeability strata and

infalagion

Assessment. Lse CIREA 149 & &85 to assess noed for
gas protection measures where necessary following

gr_‘mmd gu_f.eslr.ln;

Mote: PI: Asbestos P2 Organic compounds {e.g. PAHs and TPHs) P3: Organic Solvents, P4: Metals and Semi-metals, P5:5cil gas: HSE = Health and Safety Executive

2]

required.
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Section 8 Recommendations

8.1 General

Based on the information obtained during the compilation of this Phase | Desk Study and
the preliminary conceptual site model, an intrusive investigation is required to quantify
the risks. The intrusive investigation may reveal on site sources of contamination that
were not identified in the Phase | Desk Study and Site Walkover that could modify the
Conceptual Site Model.

8.2  Impact of Construction Activities on Controlled Water and Site Neighbours
A construction risk assessment must be undertaken and appropriate measures taken to
mitigate against mobilisation and to monitor impact to groundwater and surface waters,

8.3 Proposed Further Site Works

An intrusive investigation was required to quantify the risks that have been identified
within the preliminary CSM. The preliminary CSM identifies the test parameters relevant
to the sources that have a pathway to a receptor. Dependant on the findings of an
intrusive investigation the test parameters may be modified. The intrusive investigation
will investigate and assess pollutant linkages identified in the preliminary Conceptual Site
Model.

The required further environmental investigation has been presented in Table 8.1.

Table 8.1 Required Further Environmental Investigation

Potential Further General Purpose Required
——
_Investigatory Holes Collect sufficient samples for a robust assessment a8 :
Laboratory Testing Quantify the risks identified in the Conceptual Site Model v
Risk Assessment Assess pollutant linkages based on current contaminated land ¥
guidance and screening criteria’s
_Borehole well installation  To allow for continued groundwater and/or gas monitoring e
Remediation If the site-specific risk assessment reveals that the site was v

contaminated
Validation & Verification Ta validate and verify the remedial objectives based on the site-
specific risk assessment

8.4 Discovery Strategy

There may be areas of contamination not identified during the course of the
investigation. Such occurrences may also be discovered during the demolition and
construction phases for the redevelopment of the site.

Care should be taken during excavation works especially to investigate any soils, which
appear by eye (e.g. such as fibrous materials, large amounts of ash and unusual
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discolouration), odour (e.q. fuel, oil and chemical type odours or unusual odours such as
sweel odours or fishy odours) or wellbeing (e.q. light headedness and/or nausea,
burning of nasal passages and blistering or reddening of skin due to contact with soil) to
be contaminated or of unusual and/or different character to standard soils or those
analysed.

In the event of any discovery of potentially contaminated soils or materials, this discovery
should be quarantined and reported to the most senior member of site staff or the
designated responsible person at the site for action. The location, type and gquantity must
be recorded and the Local Authority, a competent and appropriate third-party
Engineer/Environmental consultant notified immediately. An approval from the Local
authority must be sought prior to implementing any proposed mitigation action.

The discovery strategy must remain on site at all times and must demonstrate a clear
allocation of responsibility for reperting and dealing with contamination. A copy of the
strategy must be placed on the health and safety notice board and /or displayed in a
prominent area where all site slaff are able to take note of and consult the document at
any time. Any member of the workforce entering the site to undertake any excavation
must be made aware of the polential to discover contamination and the discovery
strategy.
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Appendix A Country Series and Ordnance Survey Maps
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Key to Numbers on Mapping

Solls

Geotechnical & Environmental
Consultants

Historical Mapping & Photography included:

Mapping Type Scale Drate Pg |
Hampshire & Isle Of Wight 1:10,560 | 1870 3
Bussex 1:10,560 | 1880 4
Hampshire & Isle Of Wight 1:10,560 | 18497 - 1888 5
Sussex 1:10,560 | 1899 [
Hampshira & Isle Of Wight 1:10,560 | 1908 - 1910 i
Sussax 110,560 | 1914 ]
Sussex 1:10,560 | 1944 ]
Sussex 1:10,560 [ 1914 10
Hampshire & Isle Of Wight 110,560 | 1931 - 1933 11
Hampshire & Ishe Of Wight 1:10,560 | 1931 12
Hampshire & Isle OF Wight 110,560 [ 1342 13
Historical Aerial Photography 10,560 | 1947 - 1945 14
Ordnance Survey Plan 110,000 | 1962 - 1963 15
Ordnance Survey Plan 1:10,000 | 1906 18
Ordnance Survey Plan 1:10,000 | 1975 17
Ordnance Survey Plan 1:10,000 | 1980 - 1962 18
Hawani 1:25,000 | 1383 19
Portsmawth 1:10,000 | 1988 20
Ordnance Survey Plan 1:10,000 | 1991 - 1992 21
10K Raster Mapping 1:10,000 | 2000 22
10K Raster Mapping 10,000 | 2006 23
Vectorfap Local 110,000 | 2017 24
Russian Map - Slice A
Al
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Source map scale - 1:10,560

The histaricsl mags shown wers regroduced from maps predeminanthy held
at the scale sdopied for England, Wales and Scotland inthe 184075, In 1854
tha 1:2,500 scale was adopled for mapping wrban ansas; thase maps wera
wsed to update the 1:10.560 maps. The published date given therefore is
often some years laler than the sunveyed dafe. Before 1838, al OS5 maps
were baged on [he Cassini Projeclion, with independent surveys of a single
county of group of counties, giving fse 1o significant inaccuracies i oullying
areas, Inthe late 1840°s, a Provisional Edition was produced, which updated
the 1:10.560 mapping from a nember of sources. The maps appesar
unfindshved - with all military camps and other stretegic sites removed. Thesa
maps wers initially ovarprinted with the Mational Grid. In 1570, the first
110,000 maps were produced using the Transverse Mercalor Progection, The
revision process confinued unlil recently, with new ediflons appeasing every
10 years or $o for wrban areas
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' Published 1880
. Source map scale - 1:10,560
VD L] irzazo | The histancel maps shown wers reproduced from maps predaeminantty held
¥ at the scale sdopied for England, Wales and Scotland inthe 184075, In 1854
tha 1:2,500 scale was adopled for mapping wrban ansas; thase maps wera
1 wsed to update the 1:10.560 maps. The published date given therefore is
often some years laler than the sunveyed dafe. Before 1838, al OS5 maps
1 wiere based on the Cassing Projedion, with independent suneys of 3 single
county aor group of countles, giving fse 1o significant Inaccuracies o outlying
11 TRER + ; LI iomen | areas, Inthe late 1840°s, a Previslonal Edition was produced, which updaled
1 the 1:10.560 mapping from a nember of sources. The maps appesar
L , unfindshved - with all military camps and other stretegic sites removed. Thesa
. [ ] maps wers initially ovarprinted with the Mational Grid. In 1570, the first
110,000 maps were produced using the Transverse Mercalor Progection, The
| revision process continuesd wnbl recently, with new editlons appeanng every
10 years or $o for wban areas
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Published 1897 - 1898
Source map scale - 1:10,560

The histaricsl mags shown wers regroduced from maps predeminanthy held
at the scale sdopied for England, Wales and Scotland inthe 184075, In 1854
tha 1:2,500 scale was adopled for mapping wrban ansas; thase maps wera
wsed to update the 1:10.560 maps. The published date given therefore is
often some years laler than the sunveyed dafe. Before 1838, al OS5 maps
were baged on [he Cassini Projeclion, with independent surveys of a single
county of group of counties, giving fse 1o significant inaccuracies i oullying
areas, Inthe late 1840°s, a Provisional Edition was produced, which updated
the 1:10.560 mapping from a nember of sources. The maps appesar
unfindshved - with all military camps and other stretegic sites removed. Thesa
maps wers initially ovarprinted with the Mational Grid. In 1570, the first
110,000 maps were produced using the Transverse Mercalor Progection, The
revision process confinued unlil recently, with new ediflons appeasing every
10 years or $o for wrban areas
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Sussex

Published 1899
Source map scale - 1:10,560

The histaricsl mags shown wers regroduced from maps predeminanthy held
at the scale sdopied for England, Wales and Scotland inthe 184075, In 1854
tha 1:2,500 scale was adopled for mapping wrban ansas; thase maps wera
wsed to update the 1:10.560 maps. The published date given therefore is
often some years laler than the sunveyed dafe. Before 1838, al OS5 maps
wiere based on the Cassing Projedion, with independent suneys of 3 single
county aor group of countles, giving fse 1o significant Inaccuracies o outlying
areas, Inthe late 1840°s, a Provisional Edition was produced, which updated
the 1:10.560 mapping from a nember of sources. The maps appesar
unfindshved - with all military camps and other stretegic sites removed. Thesa
maps wers initially ovarprinted with the Mational Grid. In 1570, the first
110,000 maps were produced using the Transverse Mercalor Progection, The
revision process continuesd wnbl recently, with new editlons appeanng every
10 years or $o for wban areas
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LI M I T E D
Geotechnical & Environmental
Consultants

Hampshire & Isle Of Wight

Published 1909 - 1910

Source map scale - 1:10,560

The histaricsl mags shown wers regroduced from maps predeminanthy held
at the scale sdopied for England, Wales and Scotland inthe 184075, In 1854
tha 1:2,500 scale was adopled for mapping wrban ansas; thase maps wera
wsed to update the 1:10.560 maps. The published date given therefore is
often some years laler than the sunveyed dafe. Before 1838, al OS5 maps
were baged on [he Cassini Projeclion, with independent surveys of a single
county of group of counties, giving fse 1o significant inaccuracies i oullying
areas, Inthe late 1840°s, a Provisional Edition was produced, which updated
the 1:10.560 mapping from a nember of sources. The maps appesar
unfindshved - with all military camps and other stretegic sites removed. Thesa
maps wers initially ovarprinted with the Mational Grid. In 1570, the first
110,000 maps were produced using the Transverse Mercalor Progection, The
revision process confinued unlil recently, with new ediflons appeasing every

10 yaars or $o for wrban aress
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Sussex

Published 1914
Source map scale - 1:10,560

The histaricsl mags shown wers regroduced from maps predeminanthy held
at the scale sdopied for England, Wales and Scotland inthe 184075, In 1854
tha 1:2,500 scale was adopled for mapping wrban ansas; thase maps wera
wsed to update the 1:10.560 maps. The published date given therefore is
often some years laler than the sunveyed dafe. Before 1838, al OS5 maps
wiere based on the Cassing Projedion, with independent suneys of 3 single
county aor group of countles, giving fse 1o significant Inaccuracies o outlying
areas, Inthe late 1840°s, a Provisional Edition was produced, which updated
the 1:10.560 mapping from a nember of sources. The maps appesar
unfindshved - with all military camps and other stretegic sites removed. Thesa
maps wers initially ovarprinted with the Mational Grid. In 1570, the first
110,000 maps were produced using the Transverse Mercalor Progection, The
revision process continuesd wnbl recently, with new editlons appeanng every
10 years or $o for wban areas
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! Source map scale - 1:10,560
{HE0ED “\\- L] The histaricsl mags shown wers regroduced from maps predeminanthy held
..'-“"’ i at the scale sdopied for England, Wales and Scotland inthe 184075, In 1854
E tha 1:2,500 scale was adopled for mapping wrban ansas; thase maps wera
[ ] wsed to update the 1:10.560 maps. The published date given therefore is
often some years laler than the sunveyed dafe. Before 1838, al OS5 maps
| wiere based on the Cassing Projedion, with independent suneys of 3 single
\ county aor group of countles, giving fse 1o significant Inaccuracies o outlying
11 TRED L] areas, Inthe late 1840°s, a Provisional Edition was produced, which updated
I the 1:10.560 mapping from a nember of sources. The maps appesar
unfindshved - with all military camps and other stretegic sites removed. Thesa
[ ] maps wers initially ovarprinted with the Mational Grid. In 1570, the first
/// 110,000 maps were produced using the Transverse Mercalor Progection, The
| revision process continuesd wnbl recently, with new editlons appeanng every
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The histaricsl mags shown wers regroduced from maps predeminanthy held
at the scale sdopied for England, Wales and Scotland inthe 184075, In 1854
tha 1:2,500 scale was adopled for mapping wrban ansas; thase maps wera
wsed to update the 1:10.560 maps. The published date given therefore is
often some years laler than the sunveyed dafe. Before 1838, al OS5 maps
wiere based on the Cassing Projedion, with independent suneys of 3 single
county aor group of countles, giving fse 1o significant Inaccuracies o outlying
areas, Inthe late 1840°s, a Provisional Edition was produced, which updated
the 1:10.560 mapping from a nember of sources. The maps appesar
unfindshved - with all military camps and other stretegic sites removed. Thesa
maps wers initially ovarprinted with the Mational Grid. In 1570, the first
110,000 maps were produced using the Transverse Mercalor Progection, The
revision process continuesd wnbl recently, with new editlons appeanng every
10 years or $o for wrban areas
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