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1.0 INTRODUCTION
1.1 General

Geo-Environmental Services Limited ('Geo-Environmental’) was appointed by Linden Homes South, to formulate
a remediation strategy in relation to the proposed residential development on land at Bartons Road, Havant PO9
5NA herein referred to as 'the site” (Figure 1).

The site has been the subject of a Phase | desk study and Phase Il intrusive investigation undertaken and reported
by Geo-Environmental (ref. GE15054/GIR/NOV15). Other phases of intrusive investigation have also been
undertaken by Geo-Environmental on the subject site to infarm geatechnical and structural design strategies of
the development.

Following submission of the original draft of the Remediation Method Statement (RMS), ref. GE15735-RMS-JULLS,
and comments received from the Environmental Control Officer [ECO) at the Local Planning Authority, a
supplementary investigation was undertaken to target areas where soil contamination had previously been
identified and assessed as isolated occurrences. The supplementary investigation targeted each of these locations
and alse an area of proposed “cut’, i.e. ground level reduction. The findings of the supplementary investigation,
as presented in a letter report ref. GE15735/1T01/160729, have been incorporated into this updated RMS
following further consultation with the ECO.

The investigations referred to above identified the presence of potential hazards and through a risk assessment
process a series of pollutant linkages were identified which require action to mitigate or otherwise reduce the risk.

The remedial strategy has been developed to reflect the findings from all phases of the assessments undertaken
an this site.

1.2 Objectives

The RMS sets out the proposed remedial works to be undertaken on the subject site to suppaort its development
for a residential end use.

1.3 Planning Permission

The following planning conditions relating to contamination, or which could impact on remediation proposals,
have been imposed on the planning permission granted (ref. APP/14/00863) for the site:

24, Prior to the commencement of any specific phase of development approved by this planning permission {or
such other date or stage in development as may be agreed in writing with the Local Planning Autharity), a
scherne ta deal with the risks associated with the possible contamination shall be submitted to and approved
in writing by the Local Planning Authority. That scheme shall include all of the following elements unless
specifically excluded, in writing, by the Local Planning Authority.

1. Adesk study &/or site walkover survey identifying:
Al previous uses,
»  potentiol contaminants associoted with those uses,
» g conceptual model of the site indicating sources, pathways and receplors, and;
o g summary of potentially unacceptable risks arising from contamination at the site.

GE15735/RMS/S5EP16v1.1 Bartons Road, Havant PO9 5NA
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2. A site investigation scheme bosed on (1), to provide sufficient information for an oppropriate
assessment af the risks to all receptors that may be affected, including those off site,

3. The results of the site investigatio:
and remediation strategy based
required and how they are to be

4. A verification plan providing deto
that the works set out in the rem:

requirements for longer-term mo
for cantingency action.

All elements shall be adhered to

Reoson: Having due regard to pe

vand risk assessment (2) and if appropriate, an options appraisal
in these results giving full details of the remediation measures

ihdertakern.

's af the data that will be collected in order to demonstrate
digtion strategy in (3) are complete, identifving any
itoring of pollutant linkages, maintenonce and arrangements

nless agreed in writing by the Local Planning Authority.

licies and proposals E1 of the Hompshire County Structure plan

1996-2011 (Review), ond DMI10 of the Hovant Borough Adopted Core Strategy (2011);

Contamination may be present o/
activities) at the site that could p.

25, If. during development, contamination n
development {unless otherwise agreed in

the site os a result of both previous & current landuses (&/or
ise g risk to future site occupiers.

't previously identified on site is found to be present, no further
vriting by the Local Planning Authority) shall be undertaken until

a report has been submitted to and aporoved by the Local Planning Authority that details how that

contamination is fo be dealt with, Unles:
oll works outlined in the submitted repar

Reason: Hoving due regard to policies o
2011 (Review), and DM10 of the Havant
present at the site as a result of both pr.
pose a risk to future site occupiers.

26. No occupation of any part of the permit
been submitted to and approved in writin
The report shall include results of sampli
verification plan, and must demonstrate
any plan identified as being necessary |
menitoring and maintenance plan™), inc
long-term manitaring and maintenance |

Reason: Having due regard to policies o
2011 (Review), and DM10 of the Havant
present at the site as o result of both pri
pose g risk to future site occupiers.

It is understood from correspondence between t
discharge of Condition 24, i.e. relating to Clauses
Statement sets out the strategy to facilitate the

also Canditions 25 and 26.

2.0 BACKGROUND

This RMS has been developed from the findings

GE15735/RMS/SEP16v1.1

otherwise agreed in writing with the Local Planning Authority,
shall be adhered to.

d proposals E1 of the Hampshire County Structure plan 1996-
Baorough Adopted Core Strategy (2011); Contaminatian may be

wvious & current landuses (&/or activities) at the site that could

ed development shall take place until a verification report has
g by the Local Planning Authority.

g and monitoring carrled out in gccordance with the approved
hat site remediation criteria have been met. It shall also include
o longer-term monitoring of poilutant linkages (a “long-term

‘uding provision for maintenance and contingency action. The

lan shall be implemented as approved.”

d proposals E1 of the Hampshire County Structure plan 1996-
Borough Adopted Core Strategy {2011); Contamination may be

‘vious & current landuses (&/or activities} ot the site that could

e Contaminated Land Officer and Planning Officer that a partial

L and 2, was considered acceptable. This Remediation Method
lischarge, in due course, of the remainder of Condition 24 and

f the various phases of assessment. In addition, the remedial
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strategy has wherever feasible taken into account the Client's objective to retain and re-use site won materials
where feasible as part of a general waste minimisation strategy. As such, this document should be read in
conjunction with the Materials Management Plan (GE15735-MMP-JUL1E).

A brief overview of salient findings of the reports is presented below. For further information, the individual
reports should be referred to directly.

2.1 Overview

The site comprised an approximately rectangular parcel of land which had been the subject of several and
consecutive uses including a lawn mower repair shop, houses, dog grooming/hydrotherapy pool, dog kennels and
fields/paddocks.

The ground conditions beneath the site comprised a mantle of Made Ground and/or Topsoil overlying a succession
of gravelly clay soils (Head Deposits) and predominantly clay soils of the London Clay Formatian.

Investigation and testing of soils on site identified localised contaminant concentrations of concern within the
Made Ground that were indicated to be unsuitable for re-use within residential gardens and associated soft
landscaping. The assessment presented in GE15054/GIR/NOV15 and GE157.5/1T01/160729, included a statistical
assessment of the full dataset of analytical results which led to the identification of W52 as a localised area
requiring further action. In addition, whilst individual determinant concentrations were below respective
screening levels, the Made Ground soils fram WS3 and WSS were considered to be of generally poor guality. The
recent review and revision of the soil contamination assessment is summarised in Section 4 of this report.

The intrusive investigation also identified the presence of asbestos within Made Ground sampled from WS5.

The investigations undertaken also considered and assessed ground gas and controlled waters contamination. In
neither case was a requirement for remedial action identified to protect human health, the development,
controlled waters or other receptors.

2.2 Proposed Site Use

The proposed development comprises the construction of a residential estate comprising detached and semi-
detached residential dwellings with private gardens, access roads, parking, communal soft landscaping and
associated infrastructure,

The site is located on sloping ground (falling towards the west and north-west) and inorder to achieve the required
development levels, it will be necessary to reduce ground levels in some areas whilst raising ground levels in
athers. As stated in Section 2.0, wherever passible and feasible, it was the developer’s intention to retain and re-
use site won materials, subject to suitability,

2.2 Conceptual Site model

Remediation works are proposed to break the identified plausible pollutant linkages associated with contaminants
of concern above respective threshold levels within proposed gardens and residential soft landscaping areas
thereby mitigating the associated risk of harm to human health. This would be achieved by undertaking a reduced
dig, where required on site to achieve site development levels and/or the installation of a capping system where
levels on site require raising to achieve development levels, These works would be monitored through
ohservations and records providing a documentary evidence trail of the materials if removed from site. Validation
works would be undertaken upon completion of the remediation works to demonstrate the thicknesses of reduce
dig undertaken and or composition and thickness of the capping layer installed.

GE15735/RMS/SEP16v1.1 R Bartons Road, Havant PO9 5NA
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The aim of the remediation is not to remove all contamination identified on site but to reduce the identified risk
to an acceptable level with respect to human health, the built environment and controlled waters.

3.0 GROUND GAS AND VAPOURS
The ground gas assessment undertaken did not identify any specific requirement for ground gas protection.
4.0 SOILS

The ground conditions on site have been established through several phases of intrusive investigation. In
previously developed areas of the site, encountered soils comprised a mantle of Made Ground overlying gravelly
clay of the Head Deposits overlying medium to high strength clay soils of the London Clay Formation. In areas not
previously developed, Made Ground was not encountered and mantle of Topsoil was present overlying the natural
subsaoil.

Investigation and assessment of the site has identified areas of soil contamination which could require remedial
action to protect key receptor groups.

4.1 Site Workers

It is the responsibility of the Principal Contractor and their appointed sub-contractors to implement and manage
safe systems of work, prepare their own risk assezsments in accordance with Health and Safety legislation in order
to protect persons in their emplay, as well as mitigate the risk of harm to others due to works in their control,
Special consideration should be given to the provisions of the Construction (Design & Management) Regulations
2015, Health and Safety at Work Act and the Contral of Substances Hazardous to Human Health regulations to
protect the safety of persons in their employment. Additional guidance can be sought from the CIRIA publications
entitled "A Guide for Safe Working on Contaminated Sites" and "Environmental Good Practice on site guide {fourth
edition)”.

In addition to the safe systems of works to be implemented alongside appropriate risk assessments and method
statements, all site personnel shall benefit from on-site hygiene facilities including wash area, toilets and drying
room,

Separate canteen area and welfare facilities should be provided. All eating and drinking should be restricted to the
canteen area and only once site persannel have removed auter PPE and washed exposed skin.

In the event of dry spells, or where the exposed surface becomes dry, regular damping down of the surface of the
site will be required to prevent the release of soil dust which could impact on site operatives or migrate off-site,
thereby mitigating both off-site exposure and nuizance for neighbours.

4.2 End Users

This section should be read in conjunction with Figure 3 which indicates areas where specific remedial action or
materials management are proposed.

Subsequent to the issue of the above referenced eport, comments received from the Contaminated Land Officer
have resulted in a revised assessment which considered the analytical results from Made Ground soils as a
separate dataset {and averaging area) from natural soils. The results of the revised statistical assessment on Made
Ground soils are presented in Appendix A. The rovised assessment still indicated that the Made Ground at W52
contained concentrations of several PAH compounds which were outliers compared with the remaining dataset.

GE15735/RMS/SEP16v1.1 Bartons Road, Havant PO9 5NA
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With reference to the relevant exploratory hole log, it would appear that the elevated PAH compounds could be
due to the presence of bituminous fragments entrained within the Made Ground at this location.  As such, the
outcome of the update assessment was that the Made Ground around W52 would be considered separately to
the remainder of the site.

The statistical assessment of the remaining dataset, i.e. following the remaoval of outlier concentrations from W52,
indicated that the upper confidence limit concentrations were below the respective assessment criteria and that
the ‘null hypothesis’ could be rejected in each case, i.e. the evidence level for each determinant exceeded 95%.

Cross reference of the exploratory hole locations with the development layout indicated that W52 was located
beneath the building footprints of Plots 7-8 and thus the presence of permanent hard cover serves to break the
potential pollutant linkage associated with the reported PAH compound concentrations. However,
recommendations were presented in the Ground Investigation Report for localised removal of Made Ground soils
from the garden areas of Plots 7-8, validation sampling of exposed soils following the reduced dig and placement
of suitable subsaoil and Topscil to achieve the required garden level.

With reference to the proposed development layout and post demelition topographic survey, a reduced dig of
approximately 0.3m (average) is required in the garden areas to Plots 7-8 in arder to achieve the proposed finished
garden level, Finished garden levels on these plots are in the range 28.75-29.70m AOD. The base of the Made
Ground encountered within W52 was approximately 29.5m AOD and thus it would appear that the reduced dig
required to achieve the finished garden levels would remave the majority of the Made Ground soils. Thus the
remedial strategy for the gardens to Plots 7-8 is to extend the reduce dig to remove Made Ground soils from the
lower/main garden areas and place suitable Topsoil or paving slabs on to the exposed subsoil. The exception on
these plots would relate to the raised patio areas immediately to the rear of the houses which comprise a hard
cover end use and where ground levels will be raised to 29.85 — 30.30m AQD, i.e. c. 1.0 — 1.4m above existing
level, and thus the thickness of cover {uncontaminated bulk fill or structural fill) and presence of hard cover serve
to break any potential exposure scenario.

Asbestos fibres (chrysotile and amosite) were identified within one location (W55 at 0.2m and 0.5m bgl). With
reference to the development layout, W55 was located beneath the footprint of the house/garage on Plat 15 and
thus the construction of permanent hard cover would serve to break any plausible exposure route thereby
mitigating a risk of harm to human health. Nonetheless, if Made Ground was present within the garden area of
Plot 15 and adjacent plots there is a potential exposure to soil and plausible potential risk of harm. However, in
this area of the site, ground levels are to be raised and with reference to the post demolition topographic survey,
the current ground level within the garden to Plot 15 varies from ¢.29.2m AQD to 29.8m AQD and the proposed
finished garden level is in the range 30.15m AOD to 30.9m AOD. Considering individual locations within the
proposed garden, ground levels are due to be raised by approximately 0.9-1.0m from the post dermolition level
and as such there is scope to consider the placement of a soil cover system in the garden of Plot 15 and adjacent
plots in arder to protect end users from coming inte contact with the Made Ground soils.

Where Made Ground soils remain in-situ beneath a soll cover, the formation should be covered by a geotextile
separator to prevent mixing of soil types and overlain by a high visibility geogrid mesh to inhibit excavation.

An example of the recommended cover system for the garden areas underlain by Made Ground saoils is shown
below:

GE15735/RMIS/SEP16vV1.1 Bartons Road, Havant PO9 5NA
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Schematic 1 Topsoil and subsoil cover system where Made Ground is present beneath gardens

Mo concentrations of concern were identified within the Topsoil ar naturally occurring subsoil and thus no specific
remedial measures are considered to be warranted in relation to these soil types.

During demolition and site clearance, sporadic cement sheet fragments were encountered bonded within
concrete slabs on the former kennel area and al:o sporadic/rare loose fragments of cement sheet were present
immediately beneath the slabs, The concrete from this portion of the site was segregated and removed from site
under appropriate duty of care. Where these soil were located beneath proposed building footprints or external
hard cover there was no plausible pollutant linkagze and thus no remedial action was considered to be required.
However, where present within proposed garden areas, a risk of harm due to soil exposure was considered
potentially to arise even though any fibres would have been bonded with a cementitious matrix and thus not
readily mobile or capable or airborne release. Notwithstanding this, in order to achieve the required development
levels in this portion of the site, ground levels in the proposed gardens were required to be reduced. Following
initial inspection of the ground conditions, the reduced dig exercise would remove the Made Ground soils from
the main garden areas. An inspection of the red ced dig in this portion of the site would be undertaken as part
of the remediation verification measures.

It should be noted that the eastern boundary of the development includes no-dig zones associated with tree
protection orders and these portions of gardens are to be separated from the main garden areas by a retaining
wall. In these no-dig zones, there is no scope to undertake a reduced dig to remove any Made Ground soils, if
present, and as such it is proposed to install a geoprid mesh and separate geotextile separator fabric on the existing
eround surface and place a cover of Topsoil over the mesh. A target cover thickness of 300mm of Topsoil would
be generally be required but this is subject to such a cover thickness being achievable within the fixed development
level limits and not adversely affecting the protected vegetation. The ‘no-dig’ restriction would continue to apply
for the occupation phase of the development and thus the provision of a clean cover, geogrid mesh barrier and
geotextile separator are considered to prevent end users coming into contact with soils beneath this cover. The
no-dig zone extends to the north of Plot 37 (north-eastern corner of the site) and this will comprise open space.
Here again, where there is no scope to undertake a reduced dig due to tree protection and the no-dig zane, a soil
cover system comprising a minimum of 300mm o Topsoil overlaying a geogrid mesh shall be laid to form the final
landscape profile. In the event that ground levels are to be raised in this open space area by greater than 300mm,
the levels would be achieved by the placement of site waon subsoil prior to laying the geogrid mesh and Topsoil.

An example of the recommended cover system for use in no-dig areas is provided below:

GE15735/RMS/SEP16v1.1 - Bartons Road, Havant POS SNA
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MADEGROUND (OR SUBSOIL) =

300mm

“ﬂnﬂdﬂh&ﬂ"——ﬂ"‘—-——ﬂ 'E" .hm-‘:'ﬂ‘- -‘I"--tm.'hm .

V\\ “~Geogrid mesh

Geotextile separator

Schematic 2 Soil cover system in tree protection ‘No-dig’ zone

The depth of any soil cover system will vary from plot ta plot due to the variation in both existing and proposed
final development levels. Table 4.1 summarises the level variation by plot and anticipated remedial solution.

Plut__ | Level change (m) Remediation strategy
Amenity soft landscaping only. Install separator and geogrid mesh over
1-6 -0.1to-0.3 . ;
formation and Topsoil cover.
Reduced dig to remove Made Ground. Place subsoil (if required) and Topsail to
7 0.7 to-0.4 z
achieve development level.
g OdtoD Reduced dig to remove Made Ground. Place subsail {if required) and Topsail to
' achieve development level,
5 i Reduced dig to remove Made Ground. Place subsoil {if required) and Topsoil to
) achieve development level. )
10 +0.6 to +0.8 Install soil cover system as per Schematic 1 if Made Ground is present.
11 +0.7 _Install soil cover system as per Schematic 1 if Made Ground is present,
12 +0.6 to +0.4 Install soil EW?E.?:‘!"E.E?P‘ as per Schematic 1 if Madehﬁlrrgyﬂgll is present.
13 +(.5 to +1.0 Install soil cover system as per Schematic 1 if Made Ground is present.
14 5 |I'I‘_-.tEI|| :-.ljll cover system as per Schematic 1 it Made Ground |E_. present.
15 +0.9 to+1.0 Install soil cover system as per Schematic 1 if Made Ground is present.
16 +0.7 Install soil cover system as per Schem '!E[‘F.H _r'ﬁtafdg Ground is present.
17 0.5 tc -0.7 Reduced dig to remove Made Ground. Place subsoil {if required) and Topsoll to
' ) achieve development level.
Reduced dig to remove Made Ground. Place subsoil {if required) and Topsoil to
|18 -0.5to -0.9 :
achieve development level.
19 0.2 Reduced dig and install soil cover system as per Schematic 1 if Made Ground is
: present at/beneath the exposed formation,
' | Reduced dig and install soil cover system as per Schematic 1 if Made Ground is
|20 -0.2 to -0.4
. X present at/beneath the exposed formation,
Reduced dig and install soil cover system as per Schematic 1 if Made Ground is
21 -0.5 1o -0.1 :
present at/beneath the exposed formation.
Reduced dig and install soil cover system as per Schematic 1 if Made Ground is
22 -0.2 to-0.32 :
present at/beneath the expased formation,
Reduced dig and install soil cover system as per Schematic 1 if Made Ground is
23 0.1to-0.4
| present at,"l:reneath the exposed formation, I
74 0.4 Heduced dig to remove Made Ground. Place subsoil {if required) and Topsoil to
' achieve development level,
Reduced dig to remove Made Ground. Place subsoil (if required) and Topscil to
25 -0.4 to -0.5
achieve development level,
26 1.0 Reduced dig to remove Made Ground. Place subsoil (if required) and Topsoil to

achieve development level.
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Plot | Level change {m) Remediation strategy A
Reduced dig to remove Made Ground. Place subsaoil (if reguired) and Topsoil to
27 -0.7to-1.0 . _
| achieve developrrent level,
Reduced dig to remove Made Ground. Place subsail (if required) and Topsoil to
28 -0.1t0-0.8 .
achieve development level.
22 +0.3t0+0.5 | Install soll cover system as per Schematic 1if Made Ground is present.
Reduced dig to remove Made Ground from main garden areas. Place subsoil [if
30-37 Variable required) and Top:oil to achieve development level. Apply Schematic 2 soil cover
in any ‘no-dig’ zone.
38-55 Gk Iy prguiuus[v ur:.‘JEhiEIDF:Ed area where Mf“j'f* Ground is not anticipated.
Watching brief and discovery strategy to remain in place.

Table 4.1 Summary of grm]ﬁﬂ level variations by plot [from existing to finished development level)

In areas where no remedial action is required, or where Topsoil is to be placed directly on to subseil, a minimum
thickness of 150mm of suitable Topsoil is recommended.

Prior to placement of Topsoil, any compacted subsoil should be broken up, e.g. by rotovation, to aid root
establishment and drainage.

In line with the proposal to retain and re-use site won soils wherever possible, the Made Ground soils would be
retained for re-use in raising ground levels solely and specifically in areas of permanent hard cover, as also set out
in the Materials Management Plan. As such, Made Ground soils would be retained for re-use in achieving the
construction levels for sections of site roads anc as general fill beneath permanent hard cover only. This would
require the recording of materials movement within the site from the source to point of deposition and should be
verified independently of the Contractor through observation and/or inspection. Mass balance estimates are
presented in Appendix B.

4.3 Validation

Verification of remediation measures shall be required through regular inspection at key stages of the works in
arder to verify reduced dig levels and the installed soil cover/capping system where required. Details of these
works would be presented within a verification report for the site,

4.4 Built Environment

Buried plastics laid in contact with contaminated soils may be susceptible to attack by aggressive chemicals;
therefore, potable water supplies may potentially become contaminated or tainted. Where potable water supply
pipes are to be placed at depth within the ‘uncortaminated’ natural soils, it is possible that potable water supply
nipes would not need to be protected. Where they are to be placed within the Made Ground barrier pipe should
be considered to be required for potable water suoplies. The results of the laboratory analysis should be forwarded
to the appropriate water supply company for confirmation of this assessment.

As a matter of good practice and to maximise the protection to maintenance workers, clean, granular backfill
should be used in service runs and marker tapes ‘or all buried services,

2.0 CONTROLLED WATERS

In the absence of a continuous shallow groundwater body and given that no significant concentrations of
potentially mobile contamination have been identified from investigation works undertaken on the site. It is
considered that no significant risk to controlled waters exists on the site as such specific remedial measures with
respect to controlled waters are not required.

GE15735/RMS/SEP16v1.1 Bartons Road, Havant PO9 5NA
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6.0 WASTE

6.1 Waste Classification and Segregation

Waste may be defined as any substance or object in Annex 1 of the Waste Framework Directive which the holder
discards, intends to discard, or is required to discard. The holder of waste is anyone in possession of waste or
generates it and therefore both the contractor and ultimately the developer are responsible for safe disposal of
waste.

The following infarmation is provided for preliminary guidance purposes, as different facilities or operators may
have differing acceptance criteria and further Waste Acceptance Criteria (WAC) analysis may be required to
confirm the exact classification.

Based on the results of the testing undertaken it is considered that any surplus natural soil arisings an site are
likely to be classified as Inert Waste, suitable for disposal at an inert landfill site. The results of the chemical analysis
should be provided to the proposed landfill site for confirmation.

Similarly, Made Ground seils are likely, based on previous testing, to be classified as inert waste if they were to be
disposed of from site. However, should asbestos concentrations within the surplus soils exceed 0.1% by weight
(of any asbestos containing fragment as opposed to the mass of the load in which it was contained), the soils
would be deemed hazardous waste.

In the event of dry spells, or where the exposed surface becomes dry, it is recommended that the surface of the
site is regularly damped down to prevent the release of soil dust which could migrate off-site and thereby mitigate
both off-site exposure and nuisance for neighbours.

As stated in Section 2.0, the development proposal includes for the re-use of site won materials where suitable
and feasible. As such, this Remediation Method Statement would be supported by a Materials Management Plan
developed for the construction works on this site. This should include contingency plans in any unexpected
contamination is encounteraed during the development.

In accordance with CL:AIRE Code of Practice (2011) materials are only considered waste if "they are discarded,
intended to be discarded or required to be discarded by the holder'. Current guidance recommends the retention
and re-use of site won sails where there is a need for the materials and where the risk is acceptable.

The Code of Practice therefare allows soils to be reused on site where the following criteria are met:

= Pollution of the environment and harm to human health is prevented in reusing the excavated materials;
= The material are suitable for use {without any further processing);

* There is certainty of use; and

* The quantity that is absolutely necessary {and no more] is used.

In order to comply with the Code of Practice, a Material Management Plan (MMP) that confirms the above criteria
are met will be prepared. The MMP will be reviewed by a 'Qualified Person’ {QP) who will issue a declaration to
the Environment Agency. The MMP and QF role will be provided by Geo-Environmental albeit that the QP shall
not have had any previous involvement with the site, as required under the Code of Practice.

Where materials do not meet the required criteria, it may be possible to treat them under an environmental
permit so that they may be re-used on site,

GE15735/RMS/SEP16v1.1 Bartons Road, Havant PO9 SNA
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Where material is required and reused under the Definition of Waste Code of Practice, the reuse of the material
will be documented and included within the Verification Report produced on completion of the works.

7.0 EXCAVATION AND STOCKPILING OF MATERIAL
7.1 Excavation Process

Where Made Ground materials are to be excavated on site as part of a reduced dig, wherever possible these
material should be excavated and transported directly to the required deposition/disposal location. In the event
that this does not fit with other elements of the earthworks programme then it may be necessary to excavate the
bund and transport the soils to a stockpile location for temporary storage prior to deposition/disposal.

Excavations would be limited where it is not reascnably practicable to do so in a safe manner, such as:

¢ Instability adjacent to roadways, railway line, live infrastructure, buildings, walls or site boundaries;
+ Close proximity of adjacent services, particularly foul sewers and high voltage cables,
= |ngress of water that cannot be dealt with by noermal pumping equipment.

7.2 Stockpiling of Soils

All stockpiles of contaminated soil, where required shall be constructed no larger than 250m? and no higher than
1.8m. Stockpiles shall be placed on stable and level ground, with a perimeter bund overlain by a polythene liner
for run-off control. The liner will extend across the full base area of the stockpile. The stockpile shall either be
covered by a secand polythene (or similar) shee:, or otherwise sealed to prevent the ingress of rainfall into the
stockpile, This upper sheet shall be weighted down or otherwise secured to the stockpile.

Priar to placement of material the stockpile bunc will be inspected to ensure that it is impermeable and as such
will be sufficient to retain surface runoff during the period of storage. Should water be noted to be building up
within the bund it will be pumped out of the bund and disposed of under the appropriate duty of care.

On completion of an-site remediation works anc removal of the stockpiles, the bund and liner materials will be
removed to enable development of this portion of the site to continue. At this stage, the exposed ground will be
inspected to confirm/validate that no leakage occurred from the stockpile. Any such new impact would be dealt
with under the Discovery Strategy set out in Section 8 of this report.

subsoil and Topsoil shall not be imported to site without prior acceptance of provenance and chemical suitability.
Import suitability criteria are presented in Appendix C. Where materials are to be imported on to the site for use
as subsoil and Topsoll, these shall be derived from one of two sources, i.e. natural or processed. Where natural
saurcing is proposed, the provenance of the material shall be determined by confirmation of the source site's
history to confirm no previous potentially contarinative use, coupled with analysis of soils at a minimum rate of
3No. samples per source site (up to 250m?®) and 1 sample per 250m? thereafter. Where Topsoil or subsoil are
derived from a manufactured source, testing would be undertaken at a rate of 1 sample per 50 m® With regard
to physical and nutritional composition and minimum testing regime of 1 sample per 250 m*is recommended for
gither source.

8.0 DISCOVERY STRATEGY
Whilst the site has been the subject of several phases of investigation and assessment, it remains possible that

previously unexpected soll conditions may be encountered during the process of site preparation and
construction.

10
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Examples may include aily pockets within the soil, pockets of cement boarding or fibrous materials within the soil,
black ashy materials, soils exhibiting strong odours, brightly coloured materials, and former structures or
brickwark.

Should previously undiscovered contamination be encountered during the demalition/construction of the new
buildings the following course of action should be adhered to:

« Works in the area of the suspected contamination should cease immediately. The ground workers
should report any suspected contamination immediately to the Client’s site supervisor. The supervisor
should contact the Environmental Consultant, who should visit the site to assess the extent of the
‘contamination’.

¢« The Environmental Consultant shall make records of their inspection, and pass details of these to the
Local Authority.

»  Where the conditions revealed differ from those previously anticipated, the Environmental Consultant
shall take samples as deemed appropriate to be dispatched for appropriate chemical testing.

 Depending on the results of the testing either; 1) no further work will be required; 2} a further detailed
risk assessment will be required; andfor 3) localised specific remedial measures will be necessary.
Appraisal criteria will vary depending on the nature of the assessment.

e The results of any such testing will be sent to the Regulatory Authority for consultation. If further

remediation is required, the Regulatory Authority will be informed of the date and time of the proposed
waorks.

e Any further remediation will be undertaken in accordance with a method statement submitted to the
Local Autharity for approval. The works shall be supervised by the Environmental Consultant who shall

provide a Verification Report for the Local Authorities purposes.

The process is summarised overleaf;

11
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A copy of this strategy should be lodged on site, ond provisions made to ensure that all workers are made aware
of their responsibility to observe, report, and act on any potentially suspicious or contaminated materials they
may encounter.

9.0 VERIFICATION

Verification is required to be undertaken throughout the course of the remediation works, The Verification Report
will be submitted to the Client, NHBC and Local Authority for formal approval.

The Verification Report will refer to the works &5 set out within this RMS and as required by relevant planning
conditions. The Report will include relevant site based information such as records from site inspections, locations
where the Made Ground was excavated and depocited/disposed of within the context of the final scheme, details

of capping system installation and validation of thicknesses, Photographs of specific remedial or waste handling
measures and an audit trall for imported any sub-oil and Tepsoll, including source, provenance, analytical results,
placement location and thickness {should subsoil and/or Topsoil be imported).

The remedial works will be inspected and validated by the Environmental Consultant (Geo-Environmental).

A verification plan is set out below and should be referred to facilitate tracking and recording progress of all stages
of the remediation process.

12
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Remediation Method Statement
Design or i
it ’ g Site wisit required by qualified geo- : .
Reference Principal requirements construction anvironmental engineer? Supporting documentation
related
1.0 General principles The proposed development will comprise low-rise residential housing with
associated parking, utilities and areas of soft landscaping.
The site remediation requirements are as follows:
» Reduced dig exercise to some plots to achieve development fevel
and therety rern.uve Made Ground YES Details of construction
. Ins.ial.]ai'ann of soil cover systems on plots where Made Ground is to DE;EF;:& programme to be provided
remain beneath gardens Ll #  Ars detailed below. by client/contractor.
e Protection of underground services from contact with residual
contaminants in the near surface soils on site are required.
. Impartation of chemically and physicaily suitable Topsoil within
soft landscaped areas. [t is anticipated that sufficient Topsoil and
subsoil should be availabie from the uncontaminated areas of the
development to mitigate any requirement for importation)
2.0 Compliance with The construction and remediation activities on the site will be undertaken in " ] )
legislation accordance with all current health and safety and environmental legislation.
3-“"[Ea|th and 5afety | Thisverification plan does not specifically cover health and safety reguirements. Design & b
requirements This will be addressed in the Contractor’s Health and Safety Plan. Construction
4.0 New services YES Froof of the water
Correspondence with the appropriate utility company has taken place — the authority’s recommended
i inst ) ; i k for the si
correct pipe shall be installed Design & S s pipewor Su-: L“':j?te (to be
s ; : : : O — N Construction recommended pipework has 2 .
The installation of barrier pipes will require validation including in situ :
3 ; bean installed. oo fLhs ;
photograpghic evidence, Site wisit reports including
photographs,
13
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Design or i iR 2 :
: Site visit required by qualified geo- 1
Reference Principal reguirements construction ervironmental enginesr? Supporting documentation
related
5.0 Topsoil Chemical certification of any proposed imported Topsoil should be submitted YES
Importation [if prior to importing materials onto site to confirm its suitability for use. The date ;
required] of certification should be within one manth of the materials importation on to : : : Ladacatory C-E!'tlﬁcﬂT-ES i
S s Tovisually inspect the physical be supplied by
Design & quality of the imported in situ Client/Contractor,
Where certificates of suitability cannot be supplied for the imported materials, Construction Tapsall e take aaproprid r&f ’ - , .
or if the physical guality of the soils is deemed to be sub-standard {i.e. through somples for laborotory onalysis Site visit reports including
the presence of brick, concrete, etc) based on a visual inspection, then if necessary). photographs.
samples should be taken for labaratory analysis.
60U "EFFE";' in the event of unexpected
COnEASLIoN A watching brief is to be put in place on site. Should unexpected areas of YES contomination:
contamination be encountered during construction works a qualified geo- Only in the event of unexpected
environmental engineer is to be informed to conduct a site visit, take additional contomination. Site visit reports including
samples and assess the risk. The Local Authority should also be natified, Construction photographs
&  Toassessthe extent of any
For full detzils, reference should be made to the Section 8 {Discovery Strategy) unexpected contamination, Chemical test results.
of the Remediation Method Statement.
n) P Gk [ [ Iy
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APPENDIX A

Revised statistical assessment of Made Ground soils
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Mass balance estimation
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Mass balance cut:fill estimation

Reduced dig zone through the rear gardens of plots 30-37 {see enclosed site plan on Sheet 2}

dimensiaons:

reduced dig zone length =
reduced dig zone width =
average reduced dig depth =

reduced dig volume =

&0
15
0.3

360

Road and permanent hard cover areas reguiring increase in levels (see enclosed site plan on Sheet 2)

Zone L

length =
width =
depth of fill required =

Zone 2

length =
width =
depth of fill required =

Zone 3
lergth =

width e
depth of fill required =

Fone 4

length =
width -
depth of fill required =

Total volume of §ill required for Areas 1-4

Volure of fill from reduced dig =
Volurme of fill reguired =

Mass balance calcultaions indicate that sufficient fill would be produced from the required reduced dig through Plots 30-37 to provide general
bulk fill for placement beneath roads and permanent hard cover areas where ground levals require raising to achieve the development levels,

All wolumas assume 101 bulking:compaction
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Mass balance cut:fill estimation

Uncontaminated Tapsoll and subsoil far reteneticn and re-use in achieveirg development levels and soil cover systems in gardens

Approximate dimensions:

Topsoil
length = 80 M estimated from site plans
width = 40 m estimated from site plans
average thickness E 0.3 m average from ground investigation information
= 960 a
Approximate dimensions:
Subsail
length = 50 m combined estimate from development plans and EMS
width = 10 m combined estimate from development plans and RMS
average thickness* = 0.5 m approximalte average thickness from developrment levels and RMS

= 250 i




=

Geo-Environmental
+44(0)1273 8312972

whaowe giesl net

Project Sheet No
Client Prepared by
Project Ref Date Checked by




Geo-Environmental

APPENDIX C

Soil Import Criteria
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1.0 Introduction

This document sets out the requirements for imported subsoil and Topsoil materials for any project undergoing
redevelopment or other works where capping wor < is required,

Within the specification reference has been made ‘o tapsoil and subsail. Topsoil relates to the top layer of natural
s0il that can support healthy vegetation growth. Subsoil relates to the layer of soil immediately below the topsoil
to the depth of the underlying broken rock or geological parent material.

The specification considers the chemical, nutritional and physical properties of soils that are to be imported onto
site, in order to ensure materials used are suitable for their intended use and do not introduce any new hazard or
pollutant linkage on to the site.

Where there is any discrepancy between this specit cation and BS3882:2015 or BS8601:2013, the latter documents
shall take precedence unless otherwise formally confirmed by the relevant regulator.

2.0 Chemical Composition

The chemical criteria listed below are based on published CLEA Soil Guideline Values (SGVs), generic assessment
criteria calculated using UK policy compliant software or by reference to current guidance and best practice. From
time to time these values may change in line with regulatory or UK policy changes. Such changes will require
revision and re-issue of this document.

At the time of preparation, where 5GVs have not been published, generic assessment criteria {GAC) have been
generated using the Contaminated Land Exposure Assessment {CLEA) model v1.06 published by the Environment
Agency, or reference has been made to the relevant Suitable for Use Level (54UL) published by LOM, or the
Category 4 Screening Levels {C45Ls) published by DEFRA have been used. Although the C45Ls were released for
Part 2A use, the associated policy companion document for the C45Ls indicated that they may also be used for
planning. Although the C45Ls represent a marginally higher risk level than the SS5ACs (low risk rather than minimal
risk) it is considered that the risk levels remain ver, low. Therefore, the final C4SLs are considered to be suitable
to assess soils under the planning regime. Where 5GVs or GAC are published for a range of Soil Organic Matter
(SOM) values, these ranges and their respective S0 values have been presented and would be considered when
assessing compliance with this Specification.

2.1 Method of Analysis

Ssamples should be analysed using UKAS or MCERT® accredited laboratories. For TPH analysis sample preparation
must not include air drying.

2.1.1  Poly Aromatic Hydrocarbon (PAH)
The PAH analysis must include the EPA priority 16.
2.1.2 Total Petroleum Hydrocarbons (TPH)

The analysis for TPH should be undertaken on the ‘as received’ sample and not be subject to any pre-treatment
and include aliphatic and aromatic carbon banding split.

2.2 Topsoil (0-300mm depth)

Table 1 provides a list of the maximum acceptable concentrations for imported topsoil.

155-1
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Parameter Maximum concentration (mg/kg)
Inorganic |
Arsenic (total) <32
Boron (water soluble) ] <291
Cadmium Etntal]m _ 10 {SOM=06%)
Chromium (total) ] <130
| Copper [total) <2330
Cyanide (total) <250
Lead (total) <200
Mercury (total 'mur?gaﬁit] i <8
Mickel {total) - <130 (SOM=6%)
pH 55~-7.8
[ selenium (total) <350 (SOM=6%)
Sulphate (total) N <2000
Zinc (total) <3750
Ashestos . Absent
 Organic_ '

- Soil Organic Matter (SOM)
Phenols (total)

<420 (SOM=6%)

Poly Aromatic Hydrocarbon [spe ciated)

SeeTa ble 1a

| Total Petraleum Hydrocarbon {speciated)

See Tahble 1b

Table 1 Chemical Specification for Topsail

Determinant Maximum Concentration (mg/kg)
1% SOM 2.5% SOM 5% SOM

Acenaphthene 210 480 1000
Acenaphthyle ne 170 400 850

| Anthracene . 2300 4800 9200
Benz(a)anthracene * 3.1 4.7 59
Benzolajpyrene . 0.83 B 0.94 1.0
Benzo(b)fluoranthene 2.6 33 3.7
Benzol{ghi)perylene 44 46 47

ji-_t:n zalkifluoranthene 8.5 9.6 10
Chrysene - 6.0 8.0 2.3
Dibenz{ah)anthracene * _ 0.24 0.28 0.30
Fluoranthene 260 460 670

- F! uorene 160 380 780
Indenol1,2,3C0)pyrene _ 3.2 3.9 4.2

~Maphthalene 1.5 AT 8.7 B
Phenanthrene 92 200 _ 380

Pyrene 560 1000 1600
Total PAH 1910 3950 T285

NOTE: * - S4UL concentration at 6% SOM
Table 1a Topsoil Specification for Speciated PAH

As set out at the bottom of Table 1a, the total permissible PAH concentration for any given sample shall not exceed

50% of the sum of the individual maximum concentrations.
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Determinant Maximum Concentration (mg/kg)
1% SOM 2.5% 50M 5% SOM

_Aliphatic

EC 5-6 30 55 110

EC >6-8 - 73 160 370

EC >8-10 _ 19 46 110
[ EC>10-12 93 230 540
| EC>12-16 740 1700 3000

EC >16-35 45000 64000 76000

EC >35-44 45000 64000 76000 |
| Aromatic ] i

EC 5-7 (benzene) 6S 130 il 280

EC >7-8 (toluene) 120 270 611

EC >8-10 = e - I 65 151

EC >10-12 69 160 346

EC >12-16 140 310 593

EC »16-21 250 ! 480 770

EC »21-35 890 1100 1230
| EC >35-44 ] 890 | 1100 1230

Aliphatic and Aromatic B
| EC>44-70 = 1200 1300 1300 |
Table 1b Topsoil Specification for Speciated TPH a

Gichiedisit K Phytotoxicity GAC (mg/kg)

pH <6.0 pH 6.0-7.0 pH >7.0

Zinc 200 . 200 300

Copper 100 135 200

Nickel 60 s 110

Table 1c Topsoil Specification for ph\r‘tutuxi'cﬁ:ﬁ-

2.3 Subsoil (300-1000mm depth)

Table 2 provides a list of the maximum acceptable concentrations for imported subsail.

Parameter Maximum concentration (mg/kg)
Inorganic
Arsenic (total) S <32
Boron (water soluble) ) <291
Cadmium (total) 10 {SOM=6%
Chromium (tatal) <130
| Copper (total) i <2330 ]
Cyanide (total) <250
Lead (total) B <200
Mercury (total inorganic) <8 ]

Mickel (total)

<130 (SOM=6%)

_pH
Selenium (total)

25-7.8

<350 (SOM=6%)

Sulphate (total)

= 2000

GE15735 Bartons Road, Havant
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Soil DrganiE Matter (SOM) }

Parameter Maximum concentration (mg/kg)
Inorganic

Zinc (tatal) <3750

Asbestos Absent

Organic

Phenals {total)

<420 (SOM=6%)

Poly Aromatic Hydrocarbon (speciated)

‘Total Petroleurn Hydrocarbon {speciated)
Table 2 Chemical Specification for Subsoil

See Table 2a

See Ta ble 2b

Determinant Maximum Concentration (mg/kg)
1% SOM 2.5% SOM 5% SOM
Acenaphthene 210 480 1000
Acenaphthylens 170 400 850
Anthracene ) 2300 4900 9200
Benz(alanthracene * 3.3 4.7 5.9
Benzola)pyrene 0.83 0.94 1.0
Benzo{b}fluoranthene = 2.6 3.4 3
Ben z::il.["g;hi]pe rylene 44 45 47
| Benzo(k)fluoranthene 8.5 9.6 10
Chrysene 6.0 8.0 9:8
"E:lihenzliahjanth racene * 0.24 0.28 0.30
Fluoranthene - 260 460 670 -
Fluorene 160 380 78D
ménnfl,z,atil]]pvrene R . 3.2 39 4,2
Naphthalene 1.5 3.7 8.7
Phenanthrene . 92 200 380 ]
Pyrene i 560 1000 1600
| Total PAH 1910 3950 7285

NDTEE * - S4UL concentration at 6% S0ONM
Table 2a Subsoil Specification for Speciated PAH

As set out at the bottom of Table 2a, the total permissible PAH concentration for any given sample shall not exceead
50% of the sum of the individual maximum concentrations.

Determinant Maximum Concentration {mg/kg)
1% SOM 2.5% SOM 5% SOM

Aliphatic

EC 5-6 30 55 110

EC »6-8 73 160 370

EC »8-10 19 46 110

EC >10-12 493 230 540

EC >12-16 740 1700 3000

EC >16-35 45000 64000 76000

EC >35-44 45000 24000 F6000
 Aromatic N |

155-4
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Determinant Maximum Concentration (mg/fkg)

5 1% SOM 2.5% SOM 5% SOM
EC 5-7 (benzene) 65 B 130 280
EC »7-8 (toluene) N 120 . 270 611
EC >8-10 _ 7 65 151
EC>10-12 69 160 M

EC>12-16 140 310 593
EC >16-21 ] 250 480 770

| EC>21-35 890 1100 | 1230
EC >35-44 890 1100 | 1230
Aliphatic and Aromatic )

EC>44-70 e 1200 1300 1300

Table 2b Subsoil Specification for Speciated TPH -

s i Phytotoxicity GAC (mg/kg) ;
________ pH <6.0 ~ pHB.0-7.0 pH >7.0
Zinc . 200 200 300
Copper 100 135 ) 200
Nickel B0 75 110

Table 2c Subsoil Specification for phytotoxicity
3.0 Mutritional Composition

The nutritional criteria listed below are based on B53882:2015 for topsoil and BS8601:2013 for subsail. In the
absence of published criteria, current guidance and best practice has been applied to derive appropriate criteria.

3.1 Topsoil 8 Subsoil

Table 3 details the minimum acceptable concentrations for imported topsoil and subsoil,

Topsoil/Subsoil Parzmeter il Concentration
Phosphorous ) 16 = 140 mg/|
Topsoil Patassiurn ] 121 — 1500 rﬁ}g:’f
| Magnesium 51 - 600 mg/|
Mitrogen B ) 0.15 % m,l’m
Carbon:nitrogen ratio <20:1
, 'F'Jhﬂsgﬂm-::us 16 mg/l B
Subsoil Potassium ) 121 mg/|
Magnesium ' - =5 mg,fl_
Nitrogen : 0.15 %
Carbon:nitrogen ratio <20:1

Table 3 Nutritional Specificatiuﬁ' for Topsoil and 5ubsoil
4.0 Physical Composition

The physical criteria listed below are based on BS 3582:1994 Specification for Topsail. In the absence of published
criteria, current guidance and best practice has been applied to derive appropriate criteria.

155-5
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4.1 Topsaoil

Table 4 details requirements for imported topsoil and subsoil.

Topsoil /Subsoil Parameter | Specification requirements
Textural Classification Sandy clay loam, sandy loam, loamy sand, sandy silt
| loam (as defined in BS 3882, Figure 1)
Loss on Ignition 3 - 20% (for 5-20% clay soil)
Topsail 8 -20% (for 20-35% clay soil}
Maximum Stone =2mm = 30%
content: =20mm = 10%
=50mm = 0%
| Textural Classification Refer to BSBG6O1 Figure 1
Loss on lgnition 2%
Subsaoil Maximum Stone =2mm = 40%
cantent: >20mm = 20%
=75mm = 0%

MB: Topsail and Subsail mu-at_he free from glass, brick fragments, asbestos and other deleterious materials.
Table 4 Physical Specification for Topsoil & Subsoil

5.0 Source Requirements
5.1 Topsoil and Subsoil
The following will be provided with all soils imported to site:

» Location of site which is clean and has no history of potentially contaminative uses.
e Asite plan detailing the location and address of the source site.

3.2 Manufactured soils
Where natural soils are unavailable manufactured soils may be utilised the following should be provided:

+  Details of the soil manufacturing process, including criteria for received soils, quality control procedure and
validation protacol.
« Spils should be tested at a minimurm ratio of one sample per 50m-.

6.0 Testing Rates and Compliance

sampling shall be undertaken in accordance with BS3882:2015 and B58601:2013.

6.1 Topsoil

Where natural sourcing is proposed, the provenance of the material shall be determined by confirmation of the
source site's history to confirm no previous potentially contaminative use, coupled with analysis of soils at a

minimum rate of 3Mo. samples per source site (up to 250m?) and 1 sample per 250m* thereafter.

Where Topsail is derived from a manufactured source, testing would be undertaken at a rate of 1 sample per
S0m?*.

I55-6
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With regards to physical and nutritional composition and minimum testing regime of 1 sample per 250m? is
recommended for either source.

6.2 Subsoil

Where the source of the material is known and a due diligence review has established ne previous contaminative
use associated with the proposed subsoil, validation sampling should be undertaken at a minimum rate of 3

sample per source (up to 250m?3) and 1 sample per 250m?3 thereafter.

Where the source of the material is not known the validation sampling should be undertaken at a minimum of 1
sample per 50m3.

6.3 Manufactured soils
50ils should be tested at a minimum ratio of one sample per 50m?.
6.4 Sample failure

In the event that a sample fails to meet the specified criteria for any parameter the Environmental Consultant
should be contacted for advice on the suitability of the materials.,

Further testing may be required to provide reassurance that the exceedances are not representative of the soil,
6.5 Timing

Sampling and analysis undertaken by a manufactur=d topsoil supplier shall be no earlier than two weeks from the
date of import, any results which are older than two weeks will be deemed not to be representative of the soils
to be imported and rejected. Results showing concistency of batching shall may be requested.

Imported soil suppliers and groundworks contraciors are required to take reasonably practicable measures to
ensure that compliance with this Specification does not hinder formal completion of individual plats or
developments.

6.6 General Compliance

All analytical suites shall correspond with the chernical and nutritional compliance criteria (as set out in Tables 1
to 3). The soil supplier shall ensure that the analytical limits of detection are equal or lower than the compliance
values presented within this Specification. Where zither testing suites or limits of detection do not comply with
this Specification, the entire set of results shall be rejected,
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