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1. Introduction

1.1 Instruction

WYG Environment Planning Transport Ltd (WYG) was commissioned by Galliford Try Building North
West to undertake environmental consultancy services including the production of a Remediation
Strategy for the development of a new custody facility in Llay, near Wrexham. A site location plan is
enclosed as Drawing No. A098075-MAN-01.

In addition to the above, to further delineate the possible presence of hydrocarbon impacted
groundwater at the site and carry out further soil chemical analysis of the Made Ground associated
with the use of the site, further sampling and assessment was also undertaken to inform the

remediation strategy (as reported in Section 4).

Attention is drawn to the report conditions included in Appendix A. This report has been prepared in
response to the conditions associated with planning permission P/2015/0583 and subsequent liaison

with the relevant regulators (provided in Appendix B).

This report should be read in conjunction with the following reports and correspondence:

Phase 1 Geo-Environmental Appraisal, New Police Facility, Llay Industrial Site, Capita
Symonds, June 2013;

e Report on Ground Investigation, North Wales Police New Custody Suite & Administration
office, Llay Wrexham, Ian Farmer Associates, February 2015;

e Ground Investigation Report, Police and Crime Commissioner for North Wales Eastern
Command & Custody Facility, Llay, Wrexham, Ian Farmer Associates, February 2016;

e Wrexham County Borough Council Memorandum (ref: WK/201602135), dated 17% March 2016
(provided in Appendix B);

e Technical Peer Review, Wrexham Custody Facility: Geo-Environmental Land Contamination,
WYG, July 2016, and;

¢ Email from Angela Guy, Contaminated Land Officer, Wrexham County Borough Council, dated
2" August 2016 (provided in Appendix B).

WYG has used the information provided in the Capita Symonds and Ian Farmer reports in good faith,

but is not responsible for the completeness or accuracy of the information they contain.
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1.2 Proposed Development

It is proposed that the site is redeveloped with construction of a new custody facility comprising police

offices, storage, custody building with ancillary parking and new access.

The new custody building will replace the former Sharp Precision warehouse located in the eastern
part of the site.

The proposed development design with associated landscaping is shown on Drawing No.
B13052/AR/050.001 — Proposed Site Plan, prepared by Jacaobs.

It is proposed that cut and fill earthworks are to be undertaken to enable development of the site

comprising:

e Cut and fill of the area of proposed piling mat (eastern part of proposed custody facility);

e Cut of the arisings for foundations of the proposed custody building to be used as fill below
the proposed car park in the northern part of the site;

¢ Fill across the area of proposed bund in the south eastern part of site, and;

e Cut of arisings from area of proposed drainage running along perimeter of proposed custody
facility.

Further details of the proposed cut and fill operations are included in Section 5.1.

1.3 Remediation Strategy Objectives

The objectives of this Remediation Strategy are to:

e Report on the additional site investigation undertaken to delineate the extents of potentially
unacceptable contamination identified in the previous investigations, and;

e Set out the required criteria for the re-development works, which establish conditions such
that risk associated with any contamination present are practically reduced and controlled,
thus enabling the proposed end use, but without seeking to remove or treat materials
unnecessarily.

The remediation works are intended to provide an appropriate balance between economics, long term
client/investor requirements and statutory obligations. This report also addresses the testing of

imported soils so that the risks to human health and controlled waters are minimised.
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The main aim of the report is to enable planning condition 3 (planning application no. P/2015/0583) to
be discharged and set out what will be undertaken to enable condition 4 to be discharged. These

conditions are detailed in full in Appendix B and are summarised below:

e Condition 3: Additional Investigation and Remediation Strategy including Materials
Management Plan (MMP).

e Condition 4: Implementation of Remediation Strategy and Verification Reporting.

2. Site Details and Environmental Setting

A description of the site and the main findings of the previous environmental assessments are

summarised below.

2.1 Site Location and Description

The site is located off Davy Way / Rackery Lane (B5373) in Llay Industrial Estate, approximately 6km
northwest of Wrexham Town Centre. It comprises a former warehouse in the east and associated land
with a pond and drain in the west. The site is bounded to the north west by Davy Way and to the
north east by Rackery Lane, beyond which are undeveloped fields. To the south east, south and south

west of the site are commercial / industrial premises.

2.2 Site History

The site was formerly undeveloped land with a marsh area in the south west and a pond in the north
eastern part of the site. From circa 1980's, the site was part of the Llay Industrial Estate with an

industrial building located in the western part of the site.

2.3 Published, Geology, Hydrogeology and Hydrology
2.3.1 Geology

The site is underlain by superficial Glacial Till with Alluvium immediately to the north west of the site.
Bedrock of the Salop Formation (Sandstone, Mudstone and Conglomerate) is present beneath the site

with the Etruria Formation present beneath the north western part of the site.
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2.3.2 Hydrogeology

Sources indicate that the Glacial Till deposits are designated as a Secondary Undifferentiated Aquifer

and the bedrock as a Secondary A Aquifer.

The site is not located within a Source Protection Zone (SPZ) for a potable groundwater drinking

supply.
2.3.3 Hydrology

The nearest surface water feature is approximately 110m south of the site boundary with a further

spring and watercourse approximately 350m southwest of the site.

2.4 Historical Site Investigation Works
2.4.1 Ground Conditions

The ground conditions described below are based upon information from the 2015 and 2016 ground
investigations completed at the site by Ian Farmer Associates (IFA). During the 2015 investigation,
ground conditions across the site generally comprised either a topsoil or hardstanding cover with Made
Ground up to 6.0m bgl beneath (predominantly reworked clay). Occasional peaty/organic
pockets/organic silt was encountered with peat deposits reported in 4 no. exploratory holes. Natural

Clay was encountered from 1.80m to 9.95m below ground level (bgl) with dense Sand at depth.

In 2016, ground conditions encountered by IFA comprised concrete underlain by a gravel sub-base up
to 1.0m thick with reworked Clay beneath the existing building slab. Elsewhere a thin layer of Made
Ground (up to 0.75m bgl) was encountered, underlain by Clay with Sand and Gravel. Rock head of

Sandstone was encountered in one location at 19.8m bgl.

Groundwater was identified at depths of between surface level and 6m bgl during the most recent

ground investigation by IFA.

2.4.2 Contaminants of Concern

During the 2016 IFA investigation, hydrocarbon impacted groundwater was identified in the vicinity of
PLTO2 (located beneath the footprint of the former building).
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Elevated ground gases (methane and carbon dioxide) were recorded in the central and southern parts
of the site. It is understood that gas monitoring data for the site have been interpreted as equating to
Characteristic Situation 4 (CS4) in accordance with CIRIA C665. In accordance with BS8485:2015, the
proposed development has been classified provisionally as a Type C Building (commercial/public
building with central building management control of any alterations to the building or its uses and
central building management control of the maintenance of the building). A minimum gas protection

score of 4.5 is required for this type of building.

Published data (Indicative Atlas of Radon in England and Wales, HPA and BGS, 2007, Map 13 North
Welsh Marches and Liverpool) indicate that the site is located in an area where 10-30% of homes are
at or above the Action Level. A radon report for the site has determined that 5-10% of properties in

that area are above the Action level and that basic radon protection measures are required.
2.4.3 Ground Contamination Summary

Based on the historical information provided above, the site is considered to pose an overall low to

moderate risk to identified receptors with the exception of the following:

e The risk posed to controlled waters and human health from hydrocarbon impacted
groundwater is considered to be Moderate.

e The risk from radon is considered to be Moderate.

e The risk from ground gases (CS4) is considered to be High.
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3. Additional Site Investigation

3.1 Introduction

Following a recent WYG gap analysis of the ground investigation data previously collected (Technical
Peer Review, WYG, July 2016) it was noted that:

e There were insufficient data on the shallow hydrocarbon impacted groundwater in the vicinity
of PLT02 (IFA Ground Investigation Report, February 2016).

e The site had recently been used for manufacturing but no Semi- Volatile Organic Carbons
(SVOCQ), Volatile Organic Carbons (VOC) or Polychlorinated Biphenyls (PCB) analysis was
undertaken.

In relation to the above, it was recommended that delineation of shallow hydrocarbon impacted
groundwater and additional chemical analysis of shallow soils be carried out. The scope of the
proposed additional works was submitted to Wrexham County Borough Council CLO through the
planning process including agreement to the scope of physical site investigation works, additional soil
and groundwater sampling (as described below). Copies of regulatory correspondence are provided in

Appendix B.

The additional intrusive works were undertaken on 25™ August 2016 under the full-time supervision of

WYG with subsequent groundwater monitoring by WYG of the newly installed monitoring wells.

The site investigation works were undertaken in general accordance with BS 10175: Code of Practice
for Site Investigations of Potentially Contaminative Sites, BS5930, BS EN1997-2, BS EN ISO 14688/9
and BS 8576. The works comprised the following:

e Drilling and installation of 3 No. groundwater monitoring wells (WS101 to WS103) in a
triangular configuration around PLT02. One soil sample was taken from WS101 which was
analysed for SVOCs, VOCs and PCBs (WHO 12) with a further four samples (WS102 at 0.4m
and 0.9m bgl and WS103 at 0.4m and 1.0m bgl) analysed for TPH CWG. Samples of shallow
groundwater were taken from WS101 to WS103 and analysed for TPH CWG, Speciated PAHSs,
SVOCs and VOCs.

e Drilling of an additional dynamic sample hole (WS104) to further delineate the area of
potential impact in vicinity of PLT02.

e Excavation of 6 no. hand dug pits up to 1.0m bgl (4 no. of which were located at the former
warehouse building). One sample of the Made Ground was analysed from each location for
SVOCs, VOCs and PCBs (WHO 12). Additional soil testing was carried out at HDP106 for the
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analysis of metals, pH, cyanide, water soluble sulphate, phenol, 16 Polycyclic Aromatic
Hydrocarbons (PAHs) and EPH (C8-C40).

An Exploratory Hole Location Plan is presented as Drawing No. A098075-MAN-N-01 with detailed

engineering logs presented in Appendix C.

Groundwater monitoring and sampling was undertaken on 31t August 2016. The groundwater

monitoring summary sheet is provided in Appendix D.

Chemical analysis was chosen based on field observations with soil and groundwater testing being
undertaken at Jones Environmental Laboratory, a MCERTS/UKAS accredited laboratory in Deeside. Full

copies of chemical testing results are presented in Appendix E.

3.2 Delineation of Impacted Groundwater
3.2.1 Ground Conditions

Made Ground within WS101 to WS104 comprised concrete over light grey sandy fine to coarse Gravel

which was underlain by reworked sandy gravelly Clay up to 2.35m bgl.

Generally superficial deposits of firm sandy gravelly Clay were encountered in each exploratory hole
location (WS101 to WS104) up to 5.45m bgl. This was interbedded with a spongy fibrous dark brown
Peat in locations WS101 to WS103. Bedrock was not encountered in any of the exploratory hole

locations.
3.2.2 Observed Contamination

During drilling, a slight chemical (sweet) odour was reported between 0.20m and 0.62m bgl in soil in
WS101 and a slight hydrocarbon odour was noted between 0.70m and 0.90m bgl in WS103. A slight
organic odour was noted between 2.05m and 2.78m bgl in WS104. No other visual or olfactory

observations of contamination were noted in the dynamic sample holes.

Soil screening using a PID did not identify any readings above the instrument’s limit of detection
(0.1ppm).
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3.2.3 Monitoring and Laboratory Results

During the drilling works, three exploratory boreholes (WS101 to WS103) were installed with
standpipes, as summarised in Table 3.1 below. Groundwater was observed at 1m bgl in WS101 and
WS102. No significant chemicals of potential concern were identified in the groundwater during

drilling.

Groundwater levels were monitored on 315t August 2016. Each well was purged and sampled using a
low flow pump. During well purging activities, water was monitored for pH, conductivity, dissolved
oxygen and oxidation/reduction potential (Redox) using designated water quality meters. Groundwater
monitoring data are presented as Appendix D. Following sufficient recharge, groundwater samples
were collected and were submitted for laboratory analysis. Chemical laboratory reports are presented
in Appendix E. No visual evidence of contamination was reported during the monitoring of WS101 and

WS103. A strong sulphurous odour was reported during the monitoring of WS102.

Table 3.1 — Groundwater Monitoring Installations

Installation Details Monitored
Groundwater Level
Depth Range Strata Installed Into (during sampling)

Groundwater Level
Exploratory | (during drilling)
Hole

m bgl m bgl m bgl

Made Ground: sandy gravelly
Clay
Made Ground: slightly sandy

WS101 1.00 0.50-2.00

0.68

WS102 1.00 0.50-1.50 . 0.67
slightly gravelly Clay
Made Ground: Sandy

WS103 - 0.30-1.30 Gravel/slightly sandy slightly 0.68

gravelly Clay

3.2.4 Tier 1 Controlled Waters Risk Assessment

The site is considered to be located in a sensitive area with respect to controlled waters due to the
presence of the bedrock beneath the site (Secondary A Aquifer) and the surface watercourse located
approximately 110m south of the site. Groundwater laboratory results were therefore screened against
the lowest of the drinking water values or the freshwater threshold values as per the Water

Framework Directive (England and Wales) to target each receptor.

The screening values used are colour coded for sources above the TSV on the groundwater screening

sheet presented in Appendix F.
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The concentrations of the groundwater determinands analysed did not exceed the applicable
screening values for groundwater quality, apart from the following exceedances presented in Table 3.2
below.

Table 3.2 Summary of Groundwater Screening Exceedances

Range of

Determinand TSV (pg/l) Results Location of Exceedance
(ng/l)
TPH (C10-C12) Aliphatic 10 <5-109 WS102 — WS103
TPH (C12-C16) Aliphatic 10 <10 - 530 WS102 — WS103
TPH (C16-C21) Aliphatic 10 <10 - 420 WS102
TPH (C21-C35) Aliphatic 10 <10 - 12270 WS102 — WS103
TPH (EC10-EC12) Aromatic 2 <5 WS101 — WS103
TPH (EC16-EC21) Aromatic 0.00017 <10-30 WS101 — WS103
TPH (EC21-EC35) Aromatic 0.0082 <10 - 3430 WS101 — WS103
Bis(2-ethylhexyl) phthalate - <5-7 WS102
Di-n-butyl phthalate - <1.5-24 WS102 — WS103
Diethyl phthalate - <1-10 WS101
Dimethyl phthalate - <1-9 WS101

A screening value is not available for the SVOCs reported above the laboratory limit of detection
(LOD); however, the exceedances are within one order of magnitude above the LOD and are not

considered to pose a risk to controlled waters receptors.

It is considered unlikely that a significant risk is posed to the Secondary A Aquifer due to its lower
sensitivity and presence of overlying Glacial clay limiting contaminant migration; however, a potential
risk to the nearby surface water may be present (albeit low to moderate given the distance to the
receptor). A Detailed Quantitative Risk Assessment (DQRA) has been undertaken for hydrocarbons

due to no published Tier 1 screening value protective of surface waters being available for TPH.
3.2.5 DQRA for Controlled Waters

To assess the potential risks posed by contaminants to nearby surface water receptors, the
Environment Agency R & D Publication 20 guidance document (P20) ‘Remedial Targets Methodology
Hydrogeological Risk Assessment for Land Contamination’, EA 2006 and Remedial Targets Worksheet
V3.2 User Manual, EA 2006 have been used for impacted groundwater. The spreadsheet back-
calculates the maximum concentration allowable on site that will remain protective of the receptor
under assessment. The Ogata Banks fate and transport equations have been used in the model,

conservatively assuming a steady state solution with no source depletion.
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Analysis of soils from WS102 and WS103 for TPH did not report any significantly elevated
concentrations above the LOD. Therefore, it is not considered that there is a significant source of soil

hydrocarbon contamination which may impact on groundwater quality.

The source, pathways and receptor points are characterised in the sections below with a detailed
sensitivity analysis to assess the relative importance of the different parameters presented in Appendix
H.

Source Zone Characterisation

The contaminants of concern and source areas have been identified in the Tier 1 assessment
previously undertaken on the groundwater information. The source area is associated with impacted
groundwater identified in the vicinity of historical location - PLT2, predominantly reported in

groundwater retrieved from newly installed WS102.

The following determinands have been identified in the groundwater which may pose a risk to
controlled waters: TPH (C10-C35) Aliphatic and TPH (EC10-EC12 and EC16-EC35). TPH (C10-C12)
Aliphatic and TPH (C21-C35) Aliphatic are the only determinands modelled however as the lighter end
fractions are representative of more mobile compounds and the heavier end TPH is representative of

the greatest exceedances of the screening criteria used.

It is assumed that the source area is approximately 5m wide by 5m long based on site observations.

Pathway Characterisation

Parameters defining the saturated zone have to be specified in order to quantify likely contaminant
movement within the groundwater. The saturated zone for this assessment (~1.5m) is defined as the
difference between the saturated base of the Made Ground (approximately 2.0m bgl) and the top of
the water table (0.5m bgl). The unsaturated (vadose) zone identified comprises the Made Ground
above the groundwater table (~0.5m bgl). The P20 model can only be used to assess a single soil
type. Therefore the vadose zone is classified as Made Ground (gravelly clay) for the purposes of this

assessment based on site observations.

It is considered reasonable to assume that the groundwater movement through the subsurface is
likely to be predominantly through the Made Ground flowing towards the south to the surface

watercourse approximately 110m down gradient of the site.

Consideration of environmental degradation has been taken into account; the average half lives

provided within the Environment Agency document P5-079/TR1 have been used for the site.
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Compliance Criteria

The compliance criteria form the basis of the derived Site Specific Target Levels (SSTLs) and are

defined as UK Drinking Water Standards as a suitably conservative published value.

Table 3.3 below details the parameters used and the justification for main modelling input parameters.

Table 3.3 Input Parameters

Fraction Organic Carbon - 0.02 Site soil average from historical data
Hydraulic conductivity m/d 0.173 ConSim database — published value
Hydraulic gradient - 0.01 Calculated from site data
Bulk density of aquifer g/cm3 2.0 ConSim database — mean value
Saturated aquifer thickness m 1.5 Depth of water table to Made Ground
Plume thickness at source m 1.0 Calculated head of groundwater
360 — TPH
Half life fo;v gsegrradatlon in days . §51(§J —C'}'IZDH EA P5-079/TR1 (pg 46)
C21-C35
Compliance Point
Receptor — Surface water
nggﬁ dlalr;)n; Z?qﬁ?e? m 110 Approximate distance to brook
(bedrock)

Model Output

The P20 modelling worksheets detailing model outputs and the derived SSTLs for each contaminant

are presented in Appendix H. A summary of the results of the P20 assessment is presented in Table

3.4 below.

Table 3.4 Derived SSTLs

TPH (C10-C12) Aliphatic

10 (UK DWS)

No impact

TPH (C21-C35) Aliphatic

10 (UK DWS)

No impact

The results show that at the 110m compliance point, TPH Aliphatic fractions (C10-C12 and C21-C35)

do not pose a risk to controlled waters.

WWW.Wyg.com
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3.3 Additional Soil Sampling
3.3.1 Ground Conditions

Ground conditions beneath the existing building footprint (HDP101 and HDP103) comprised Made

Ground (concrete over sandy fine to coarse Gravel over reworked sandy gravelly Clay).

Ground conditions in areas of soft standing comprised Made Ground (Topsoil over sandy gravelly Clay
(HDP104 & HDP106) or Topsoil over Sand underlain by slightly gravelly sandy Clay (HDP102)). Ground
conditions beneath the existing car park comprised Made Ground of Asphalt over gravelly Sand which

was underlain by slightly sandy slightly gravelly Clay.

Groundwater seepage was encountered in HDP102 at 0.76m bgl.
3.3.2 Observed Contamination

A strong chemical (sweet) odour was reported between 0.18m and 0.43m bgl in HDP101, however, no
further visual or olfactory observations of contamination were noted in the other hand pits excavated

across the site.

Soil screening using a PID did not identify any readings above the instrument’s limit of detection

(0.1ppm).

3.3.3 Laboratory Results

Samples from all hand dug pits were scheduled for chemical analysis in addition to a sample from

WS101 due to a slight chemical (sweet) odour being reported between 0.20m and 0.62m bgl.

Soil concentrations have been screened initially against WYG Tier 1 soil screening values (TSVs).
These principally comprise LQM S4ULs and DEFRA with Contaminated Land: In Real Environments
(CL:AIRE) published Category 4 Screening Levels (C4SLs). The values used are based on an

acceptably low risk for a commercial end use scenario.

The screening value used and its source are colour coded for the above TSV sources on the soil

screening sheet presented in Appendix F.

An assessment of the chemical results has been undertaken for the soil samples collected. No

determinands exceed the screening criteria for a commercial end use.
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Concentrations of 2-methylnaphthalene (56ug/kg) and dibenzofuran (54ug/kg) in soil from HDP101

were reported above the laboratory detection limit (LOD) of 10 ug/kg. Screening criteria for both

determinands are not available, however, as 2-methylnaphthalene is a naphthalene related compound,

the screening value for naphthalene has been utilised (22,000 pg/kg). Concentrations of 2-methyl-

naphthalene do not exceed the screening criteria. Although screening values of dibenzofuran are not

available, the concentrations are only reported in one sample within one order of magnitude. A risk to

human health therefore is considered unlikely.

3.4 Residual Risk Assessment

3.4.1 Contaminant Sources
The following sources have been identified:

e Made Ground associated with former industrial building on site;
¢ Hydrocarbon impacted groundwater; and,

e Ground gases, vapours and radon.

3.4.2 Contamination Pathways

Contamination pathways are listed below, considering the future use of the site:

¢ Dermal contact;

e Ingestion of soils/dust;

¢ Inhalation of vapours/dust;

e Leaching to groundwater;

e Lateral and vertical migration of groundwater; and,

e Ground gas and vapour migration and accumulation.
3.4.3 Contamination Receptors

Receptors that may be affected by potential contamination are:

e Future site users (commercial end use);
e Construction workers;
e Secondary A Aquifer;
e Surface watercourse (110m south); and,

e  Built structures/services.

WWW.Wyg.com
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3.4.4 Contamination Risk Assessment

By considering the sources, pathways and receptors, a refined assessment of the environmental risk is
made with reference to the significance and degree of the risk. This assessment is based on
consideration of whether the source contamination can reach a receptor and hence whether it is of

major or minor significance.

The risk assessment has been carried out by assessing the severity of the potential consequence, the
sensitivity of the target and the likelihood of occurrence, based on the categories given below (Tables

3.5t0 3.7). A summary of the refined risk assessment on-site sources is given in Table 3.8.

Table 3.5: Potential Hazard Severity Definition

Category Definition

Severe Acute risks to human health, catastrophic damage to buildings/property,
major pollution of controlled waters

Medium Chronic risk to human health, pollution of sensitive controlled waters,
significant effects on sensitive ecosystems or species.

Mild Pollution of non sensitive waters, significant damage to buildings or
structures
Requirement for protective equipment during site works to mitigate health

Minor effects, damage to non sensitive ecosystems or species, minor damage to
buildings or structures

The likelihood of an event (probability) takes into account both the presence of the hazard and target

and the integrity of the pathway and has been assessed based on the categories given below.

Table 3.6: Probability of Risk Definition

Category Definition

T Pollutant linkage may be present, and risk is almost certain to occur in long
High likelihood -
term, or there is evidence of harm to the receptor
Likely Pollutant linkage may be present, and it is probable that the risk will occur

over the long term

Pollutant linkage may be present, and there is a possibility of the risk
occurring, although there is no certainty that it will do so

Pollutant linkage may be present, but the circumstances under which harm
would occur are improbable

Low likelihood

Unlikely

The potential severity of the risk and the probability of the risk occurring have been combined in

accordance with the following matrix in order to give a level of risk for each potential hazard.

WWW.Wyg.com creative minds safe hands
14



Wrexham Custody Facility
Remediation Strategy

Table 3.7: Level of Risk for Potential Hazard Definition
Potential Severity

Severe Medium

Low/
Moderate

Likely High Moderate Low/Moderate | Low

High Likelihood High High Moderate

Low Likelihood Moderate Low/Moderate | Low Low

Probability of

Unlikely Low/Moderate | Low Low Low

3.4.5 Summary of Residual Risk Assessment

The risk assessment is summarised in Table 3.8. It is based on the currently notified development
proposals. Overall the site is considered to pose a low risk to all receptors with the exception of the
risk from ground conditions to future was supply pipelines which is considered low to moderate
without Statutory Undertaker liaison and that from ground gases, vapours and radon which poses a

moderate to high risk. These risks would require remediation/mitigation.
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Table 3.8: Summary of Residual Risk Assessment

Source Pathway Receptor Severity Probability Justification
Following further chemical testing of Made Ground
Human Health — . I across the site, no determinands were found to
Future site users Medium Unlikely Low exceed the relevant screening criteria for the
Residual Ground Dermal contact, proposed end use.
Conditions (Made ingestion and/or - — - -
Ground) inhalation of dusts Human Health — Itis ass!.lmed thl?'t’ in line \(/jwth goot(:!i practlc-TI,b
. . likel appropriate working procedures an PPE will be
gz;&g?iigcgrgfgzers Minor Unlikely Low adopted during construction works to mitigate this
risk.
The DQRA has determined that a risk to surface
Controlled Waters — waters at the 50m compliance point is not present.
Surface Waters Medium Unlikely Low As the surface watercourse is approximately 110m
south of the site, a risk to this receptor does not
exist.
Hydrocarbon Leaching and lateral Given the presence of low permeability clay
Impacted and vertical Controlled Waters — Mild Unlikely Low overlying the aquifer and the local resource
Groundwater migration of Secondary A Aquifer potential of the Secondary A Aquifer, a risk from on
groundwater site sources to the receptor is considered unlikely.
There is visual and olfactory evidence of
hydrocarbons which could impact on future potable
Potable water supply Medium Low Low to Moderate water supplies. It is recommended that the
Contractor liaises with the Statutory Undertaker in
the provision of these.
Human Health — Historical information has determined that the site is
Future site users Medium Likely Moderate Characteristic Situation 4 and therefore gas
protection measures should be installed at the site.
Ground Generation and The gas measures should also be protective against
L - radon (basic protection) and be vapour resistant
ng]/er raadticz)r:]/\;a:%our ?clgL:?\:IL?Igti/on of 'I:rl]"stgﬁagglrlgmgs & Severe Likely High due to presence of in-ground hydrocarbons. Based
gccumulation / round ases and on on-site PID readings, it is not considered that a
miaration 8a oursg significant source of vapours is present.
9 P It is assumed that, in line with good practice,
Human Health — . : appropriate working procedures and PPE will be
Construction Workers Minor Likely Low adopted during construction works to mitigate this
risk.
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4. Remediation Strategy
4.1.1 Ground Gas Mitigation

Based on previous reports, the site is considered Characteristic Situation 4. In accordance with
BS8485:2015, the proposed extension has been classified provisionally as a Type C Building
(commercial building with central building management control of any alterations to the building or its
uses and central building management control of the maintenance of the building). A minimum gas
protection score of 4.5 is required for this type of building. It has also been determined that basic
radon protection measures are required for the proposed building. It is also considered that the

ground gas mitigation should be hydrocarbon resistant.

Based upon BR211:2015 guidance; a damp proof membrane is considered suitable to mitigate the
effects of radon. Gas protection measures for the proposed building will therefore comprise either the

following:
Option 1:

e Active sub-floor venting to comprise interleaved 900mm wide strips of geocomposite
voidformer at nominal 3m centres connected to 100mm diameter HDPE gas collection
manifold pipes leading to gas extraction fans (4 no.) on one elevation and ground level vent
boxes on opposite elevation. Geocomposite to be laid on/within minimum 200mm thick no
fines clean stone layer. A conventional cast in-situ ground bearing slab will be employed as a
minimum. (5 points).

Or Option 2:
e Active sub-floor venting to comprise a full cover of geocomposite voidformer connected to
100mm diameter HDDPE gas collection manifold pipes leading to gas extraction fans (4 no.)

on one elevation and ground level vent boxes on opposite elevation. A conventional cast in-
situ ground bearing slab will be employed as a minimum. (5 points).

Gas mitigation design information supplied by the proposed Principal Contractor is included in

Appendix G.
During construction, validation of the membrane will be required as outlined in Section 6.2.

Ground gas mitigation will also be included in the design of any service/drainage runs or other

ancillary confined spaces within the proposed building.

Long term maintenance of the gas mitigation system is required.

WWW.Wyg.com creative minds safe hands
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4.1.2 Site Services

Services should be installed to prevent the creation of preferential pathways and to avoid contact with
any residual contamination. Reference should be made to the United Utilities (UU) documentation and
the Guidance for the Selection of Water Supply Pipes to be used in Brownfield Sites (Report Ref. No.
10/WM/03/21). It is anticipated that due to the elevated TPH reported in the groundwater at the site,

this may involve upgraded water supply pipes (barrier pipe).
4.1.3 Dealing with Unexpected Contamination

In the event of any unforeseen circumstances (e.g. encountering unexpected contamination, or
variations to remediation methodology), the Regulatory Bodies will be notified. If necessary changes
to the Remediation Strategy will be made in consultation with Wrexham County Borough Council, the

Environment Agency and WYG.

Any soil containing significant contamination not previously identified will be excavated and stockpiled
separately to prevent cross contamination and environmental impacts. The use of skips and bunds
should be implemented. Testing of the materials will be carried out and the materials will be dealt with

according to the levels of contamination recorded.

Where soils do not meet the geotechnical specification for the proposed earthworks, these may also

be subject to treatment to render them suitable for reuse.
4.1.4 Supervision

The Contractor is to appoint a suitable person when undertaking tasks that require validation, to check
that the appropriate remediation standards and environmental controls are achieved and that the

works are undertaken in accordance with this document.
4.1.5 Health, Safety and Environmental Protection Considerations

All remediation works will be conducted in accordance with the Construction (Design and
Management) Regulations. Consideration will be given to the potential short term environmental
impacts of the scheme to allow the works to be undertaken in a manner which will minimise potential
for pollution of the environment and/or nuisance to neighbouring land users. Section 7.0 details site

set up and environmental controls.
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5. Earthworks Requirements

5.1 General

As part of the works, excavation of materials will be required from within the area of the proposed
building to raise the level beneath the proposed car parking area on site. In addition, arisings
associated with the attenuation tank and drainage will be reused in the area of proposed bund

(200m3) in the south eastern part of site.

The existing concrete slab (1350m3) and existing service road (75m?) on site will be broken up and the

crushed concrete will be reused as the piling mat beneath the proposed building footprint.

It is proposed that the reuse of soils at the site can be undertaken in accordance with CL:aire
Definition of Waste Code of Practice (DoW CoP) as demonstrated using a Materials Management Plan
(MMP).

All soils excavated and reused as soft standing on site and/or imported will meet the earthworks
specification and require validation to demonstrate that they do not pose an unacceptable risk as

detailed in Section 6.

Proposed areas of cut and fill earthworks are shown on Drawing Nos. A098075-001-004 Cut and Fill

Layout Sheets 1 to 4 inclusive.

Temporary stockpiles of material are to be constructed and managed in such a manner so as to avoid
degradation, weathering, increase or decrease in moisture content or mixing of materials rendering

them unacceptable or enable contaminant migrations (if present) of impacted run off.

Imported soils will be subject to validation as detailed in Section 6.3.
5.2 Excavation and Reuse

The following materials (including soil) are unsuitable when excavated as part of the works, they shall
be removed from site to suitably licensed facilities, treated to render them suitable or placed beneath

hardstanding / soil cover system to break exposure pathways:

e Peat, material from swamps, marshes and bogs;

e Logs, stumps, vegetation, timber, wood and perishable material or organic waste;
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Materials in a frozen condition or containing ice;

e Wet clay and silt;

e Materials with a liquid limit in excess of 80% and/or plasticity index in excess of 55%;
¢ Materials containing visual or olfactory evidence of tar or hydrocarbons;

e Materials that contain visual evidence of asbestos and/or asbestos >0.1%;

e Materials containing more than 1% by mass of foreign objects including wood, plaster, plastic,
metal, rubber and domestic waste and slag waste;

e Materials susceptible to combustion;

Materials containing contaminants at concentrations exceeding the agreed Validation Criteria.

In order to limit the amount of imported materials required and the requirements to dispose of
geotechnically unsuitable materials, further classification testing will be undertaken, works will comply
with an earthworks specification and the Contractor shall process as much site won materials as
practical by mechanical, chemical or other means to render them suitable for re-use in the permanent

works.

5.3 Control of Water

Based on monitored groundwater levels, there is potential for shallow groundwater to be present. The
Contractor is to ensure that groundwater removed from excavations is dealt with under a duty of care
prior to disposal or discharge. This process will require the approval and licensing from the EA or

statutory undertaker depending upon the discharge route selected.

The Contractor will be responsible for the control of all surface water within the working area during
the Works. Pumping/dewatering operations will be used as required in the works areas, stockpile

areas and soil treatment areas.

Until proven otherwise by laboratory analysis, all surface water, groundwater and leachate arising on
site will be considered to be contaminated and therefore potentially hazardous. The Contractor will
ensure that potentially contaminated waters and leachate from excavations, compacted areas or
stockpiles do not reach watercourses, drains, rivers etc. The Contractor shall ensure such
contaminated waters do not discharge onto ground external to the site. All such waters will be

transferred by tanker for off-site disposal, or treated on site for subsequent disposal to sewer.

WWW.Wyg.com creative minds safe hands

20



Wrexham Custody Facility
Remediation Strategy

Direct discharge of waste waters is not permitted into foul or surface water sewers or any other
standing body of water without specific consent or approval. It will be the Contractor’s responsibility to

ensure that all necessary consents are in place.

Water impacted by organic compounds (e.g. oil) is likely to require separators, interceptors or

skimming. Water impacted by inorganics is likely to require carbon filtration or similar.

5.4 Sub-Surface Concrete

Based on previously reported sulphate concentrations and pH values at the site (Report refs: Report
on Ground Investigation, IFA, February 2015 and Ground Investigation Report, IFA, February 2016) in
accordance with BRE Special Digest 1 (2005), a design classification of DS-1 and an ACEC class of AC-

1 is recommended.
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6. Validation Requirements
6.1 Gas Validation

During construction, validation of the gas and radon protection installation will be undertaken
including the assessment of lapping, sealing and taping of joints and sealing arrangements at
penetrations. This is to be undertaken by a suitably qualified person in general accordance with

BS8485. The information will be included in the verification report.

6.2 Soil Chemical Validation

All excavated soils (topsoil and subsoil) for re-use and all imported soils will be tested at a frequency
given below for the suite shown in Appendix H. The testing suite is based on a general suite of

potential contaminants of concern which could be present.

Site won soils for re-use

e Site won soils — 1 test per 250m? of soil or a minimum of 3 No. samples per excavation area

or source type (e.g. cohesive/granular, topsoil/Made Ground/natural soil etc).

Imported Soils

e Greenfield source — 1 test per 500m3, minimum 3 No. samples per source;

e Recycled (including brownfield sources) — 1 sample per 250m3, minimum 3 No. samples per
source;

e Natural quarried source — certification of source and soil or rock type provided by supplier,

with documentary record of visual inspection on arrival of each load — no testing; and,

e Topsoil shall be chemically tested at the frequency given above depending on the source. In
addition, it will be checked by the Contractor for acceptability and compliance with
BS3882:2015 at the frequency given above and/or the presentation of appropriate certificates

from the source supplier.

The Contractor (or environmental Consultant where instructed by the Contractor) will carry out
sampling and testing to demonstrate that the agreed acceptance criteria have been achieved. This will

be demonstrated in the verification report.
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Validation testing will be undertaken with a laboratory results turnaround time of 10 days maximum.
The Contractor will accurately record the position, depth and date of all validation samples obtained
from stockpiles, excavations and surfaces. The samples shall be placed into suitable sample containers

and preservation procedures are to be followed in line with the receiving laboratory’s requirements.

Assessment of test data to determine suitability for re-use will be undertaken by comparing the data
to the acceptance criteria outlined in Appendix H. The test results will be screened initially against
WYG Tier 1 soil screening values (TSVs). These principally comprise LQM S4ULs and DEFRA with
Contaminated Land: In Real Environments (CL:AIRE) published Category 4 Screening Levels (C4SLs).
Contaminant concentrations below C4SLs are considered to pose an acceptably low risk to human

health. The values used are based on a commercial end use.

It is proposed that site won crushed demolition arisings will be used at the site. The contractor
therefore must demonstrate that the arisings do not include any deleterious materials including
asbestos, bituminous material, evidence of staining, oils etc. The demolition records including an

asbestos report will be included in the Verification Report.
6.3 Compliance with Criteria

All analytical test results for chemical parameters must be shown to comprise part of an overall data
set that is compliant with the applicable Remediation Criteria. To this end, the use of statistical
analysis methods (CLEA 95%UCL or ProUCL software) may be adopted to assess if minor exceedances

are significant or not.
Test results will be deemed non-compliant if:

1. The result is shown to be an outlier that exceeds the applicable Remediation Criteria;

2. The overall data for each zone set is shown to have a 95% UCL (using a suitable statistical

analysis method) that exceeds the applicable Remediation Criteria.

It will be the responsibility of the Contractor to provide evidence demonstrating compliance with the
criteria (including evidence of any statistical analysis undertaken). The use of any statistical analysis

methods is subject to the agreement of the Local Planning Authority.

The validation criteria for imported soils do not include a specification for engineering properties or
performance specification. Imported soils or aggregates that are to be used for engineering purposes

should conform to the requirements of the project specification as regards engineering properties,
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methodology for placement and compaction relative to material class, required performance criteria

etc. The Contractor is responsible for achieving these.

Where soils for reuse fail the validation criteria, they may be used beneath the proposed areas of

hardstanding, subject to Local Authority Regulatory Control approval.

6.4 Verification Reporting

On completion of the remediation works, a verification report will be compiled. This will provide full

details of the remediation works that were undertaken and the status of the site. The report will

provide verification that all works associated with dealing with the contamination issues have been

carried out in accordance with this Remediation Strategy. A revised residual risk assessment will be

provided as validation (see Section 3.4.4 for methodology).

In summary the report content will be as follows:

Demolition records including pre demolition asbestos survey;

A copy of the Qualified Person MMP CL:aire declaration;

A summary of all earthworks undertaken including cut and fill e.g. volumes used, where taken
from and placed etc;

Ground gas/radon mitigation installation validation records;

Validation of reused and imported soils including assessment of chemical test results;

Details of Statutory Undertaker liaison and potable pipeline construction;

Details of all wastes sent for off-site disposal including copies of waste transfer notes;
Environmental Permits;

Any necessary and agreed variations to this strategy due to encountering unforeseen ground
conditions; and,

An assessment of residual risks.

WWW.Wyg.com creative minds safe hands



Wrexham Custody Facility
Remediation Strategy

7. Principles of Environmental Control

7.1 Environmental Controls
7.1.1 General

Remediation operating procedures will be based around guidance contained within the document
entitled Protection of Workers and the General Public During the Redevelopment of Contaminated
Land (HS(G)66). The Contractor will be required to provide information regarding his Environmental

Management Systems.

The mitigation of any significant temporary impacts upon the overall local environment during

remediation is an important consideration for this site.

Similarly other environmental considerations will be assessed and monitored with control measures put
in place to limit the impacts from such. Emphasis will be placed on prevention and control at source
rather than mitigation following release. Site operations will be conducted in order to reduce such

environmental impacts to a practical minimum.

Environmental control measures will be carried out in accordance with CIRIA Publication C650
Environmental Good Practice on Site and The Control of Asbestos Regulations including CIRIA and

CL:AIRE asbestos guidance; and will incorporate the following:

Table 7.1 — Environmental Control Measures

Dust, airborne fibres, Damping down, covering of exposed work faces, litter screens if necessary,
litter, air emissions noting wind direction. Dust monitoring and airborne fibre monitoring.

Regular walkovers on site boundaries to assess odours. Odour suppression or
masking may be required if odours are being generated from earthworks.
Recommendations as detailed in BS5228.

Use of appropriate construction techniques.

Wheel washing, designated site haulage routes. Outer surfaces of soil stockpiles
should be compacted or sheeted to reduce impacts and run-off from rain

Odours

Noise and vibration

Mud

Contaminated soils shall be stockpiled only in suitable skips or on bunded areas of hardstanding or
areas specifically prepared by the laying of heavy duty plastic sheeting. Run off from these areas shall
be collected and disposed of appropriately. The bunds surrounding the stockpiles shall be of sufficient
height and the stockpiling shall allow for sufficient space to remain such that contaminated run off

does not escape the bunded areas even during periods of heavy or prolonged rainfall.
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The contractor shall uphold their duty of care in relation to the presence of asbestos associated with

that currently present in the soil.
7.1.2 Traffic Management

Loading of vehicles will be performed in manner so as to prevent the spread of contaminants. All loads
leaving the site will be sheeted and wheels to be cleaned if required prior to leaving. The sheeting of
these loads shall be checked and recorded by the Contractor to confirm appropriate and complete

coverage of the load.

The sheeting shall be of durable construction, undamaged, continuous and of sufficient size to
completely cover the enclosed load. The sheeting shall be tied down in an appropriate manner and

with sufficient tension to confirm that there will be no loss of material during transport.

7.2 Site Waste Management

The contractor is to hold appropriate Environmental Permits or exemptions from such associated with
earthworks and stockpiling activities including any sorting, screening or crushing of soils and

demolition arisings.

Earthworks will be managed under the CL:AIRE Definition of Waste Code of Practice in the
management of excess soil that is appropriate for use. This would be done through the production of
a Materials Management Plan (MMP) with an independent Qualified Person (QP) sign off and

declaration.

Materials classified as unacceptable will be subject to the appropriate testing to determine the most

appropriate disposal route.
7.3 Personnel Protective Equipment

The contractor shall ensure that all workers are provided with and use the appropriate equipment in

the work zone given the findings of the previous site investigations.
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