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1 INTRODUCTION

1.1 Terms of Reference

In January 2010, Grontmij Limited (Grontmij) was appointed by Cannock Chase District Council
(the Council) to assist in the implementation of the Council’s Part 2A Contaminated Land
inspection strategy. Part 2A of the Environmental Protection Act 1990 (Part 2A) requires each
local authority to inspect areas of land which it believes may constitute Part 2A Contaminated
Land.

Contaminated Land is defined in Section 78(2) of Part 2A of the Environmental Protection Act
1990 as:

“any land which appears to the local authority in whose area the land is situated to be in such a
condition, by reason of substances in, on or under the land, that

e (a) significant harm is being caused or there is a significant possibility of such harm being
caused; or

o (b) significant pollution of controlled waters is being caused, or there is a significant
possibility of such pollution being caused.

Further information is provided in the Act and the April 2012 Contaminated Land Statutory
Guidance.

Grontmij assisted the Council to prioritise a list of sites which could constitute Part 2A
contaminated land for inspection, on the basis of the Council’'s Part 2A Inspection Strategy. The
site subject to this report, located to the east of Hunter Road, Cannock (hereafter referred to as
‘the site’) was identified as a priority for inspection. The site was considered as a priority for
inspection because:

e There are 35 residential properties with gardens and 12 blocks of two/three storey
maisonettes with communal gardens which overlie an area of infilled land, recognised as
a former (1940s/50s) landfill site.

e The site is underlain by two secondary A aquifers (superficial and bedrock geology),
potential at risk from leachate from the infill and or leachable concentrations from the
infill soils.

The inspection process has been undertaken in series of phases which has included a desk study
and phased approached site investigations. The previous works undertaken by Grontmij included:

o Appointed by the Council to undertake a Desk Top Study (completed August 2010) and
subsequent limited initial (shallow excavation by hand pitting) exploratory site
investigation. This investigation was undertaken in December 2010 and reported in May
2011.

e Site investigation undertaken in November 2011 based on the recommendations within
the May 2011 report which included gaining further soil and leachate data together with
the installation of gas monitoring wells with subsequent gas monitoring. These works
were Capital Project Grant Funded and the report associated with these works was
submitted to the Council in March 2012.

f Grontmij www.grontmij.co.uk
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Further details of these previous investigations are discussed in Section 2.2.

Based on the findings of the November 2011 investigation, a further refined phase of investigation
was undertaken, which concentrated solely on polycyclic aromatic hydrocarbons (PAH) and
asbestos in relation to human health as these were the only pollutant linkages which remained as
requiring further assessment. These works were also Capital Project Grant Funded and were
undertaken in September 2012. The information contained herein details the results and findings
of this 2012 investigation and incorporates the PAH and asbestos results of the previous
investigations to provide and overall assessment of the site with regard to these determinands.

A final phase of work was undertaken in by Grontmij in February 2013. The scope of this phase of
work was to obtain more soil samples in the northwest corner of the site for asbestos analysis and
identification.

The report and the information contained herein, is the reporting aspect requirement of the
Council’'s 2012 Capital Project grant application and presents the findings of the November 2011,
September 2012 and February 2013 exploratory investigation with regard to PAH and asbestos
within the soil, together with an assessment on the condition of the land with regard Part 2A.

This Exploratory Site Investigation Report is subject to the limitations presented in Appendix A.

f Grontmij www.grontmij.co.uk
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2 BACKGROUND INFORMATION

2.1 Site Setting

The site’s setting and location are summarised in Table 2.1 and Figure 2.1.

Table 2.1 - Site Setting

Data Information

Address Hunter Road and Carfax (and roads branching off this road), north of Bridgtown,
Cannock, Staffordshire. Nearest postcode: WS11 OYT.

Current site use Mix of two storey terraces with private gardens (predominantly southern end of site) and

three-storey flats surrounded by communal landscaped areas. Architectural style of
buildings indicates that the buildings date from the 1960s or 1970s. Council records
indicate approximately 50% are privately owned and 50% within housing association

ownership.
Grid Reference Approximate centre of site is located at NGR 398250, 309650
Site Area The site occupies approximately 3 ha
Topography General topographic gradient within the area is moderate, sloping downwards towards the

south east. However, the site is on multiple levels as a result of cut and fill earthworks.

Surrounding land use| The site is located within a wider residential area. The A34 road is adjacent to the eastern
boundary of the site. St Marys Primary School is located 50m to the north west of the
site.

Mapped Geology British Geological Survey (BGS) mapping indicates that the north and west of the site
(comprising approx 66% of the total site) is underlain by superficial glaciofluvial deposits
(sand and gravel), while the east and south of the site (approx 33% of the total site) is
underlain by Diamicton Till (clay, silt, sand and gravel).

The superficial deposits are underlain by bedrock of mudstone, siltstone and sandstone of
the Pennine Middle Coal Measures Formation.

Hydrogeology Both the bedrock and superficial deposits are Secondary A aquifers. Secondary A
aquifers are “permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers”.

Groundwater The closest public potable abstraction wells are located approximately 7km to the north
Abstractions and east.

Source Protection The Environment Agency indicate that the site does not lie within a SPZ.

Zones (SPZs)

Surface Waters Ridings Brook is located 200m south east (inferred downgradient) of the site based on the

topography of the area.

Historical Land Use | Environment Agency data provided to the Council indicate that the site comprises a
former landfill site, operational between 1945 and 1955. The type of waste received by
the site is unknown. The operational period pre-dates the Control of Pollution Act 1974
and thus is unlikely to have operated under a formal licence.

Ecologically MAGIC search indicates no statutory protected ecologically significant sites exist within
designated sites* 500m of site boundary.

Scheduled Pastscape website indicates no monuments on site or in close proximity.

Monuments

! Includes sites designated as Site of Special Scientific Interest (SSSI), National Nature Reserve (NNR), Special Area of Conservation
(SAC, including candidate sites), Special Protection Area (SPA including potential sites), listed Wetlands of International Importance
(Ramsar site) and Local Nature Reserves (LNR).
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Figure 2.1 — Site Location
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2.2 Previous Investigations and Reports

221 Grontmij Desk Top Study and Preliminary Site Investigation

Grontmij has previously completed a desktop assessment of the site (August 2010). The
assessment included the review of on-line data resources, in-house mapping and records
provided by the Council, and a site walkover. Based on the findings of the desk study a limited,
shallow preliminary site investigation, comprising five shallow hand-dug trial holes and chemical
analysis of five soil samples, was undertaken in December 2010 and reported in May 2011. The
exploratory holes were labelled as TP1 to TP5 and the chemical testing comprised:

6 Grontmij www.grontmij.co.uk
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e 5 x soils metals and inorganics analysis (arsenic, barium beryllium, boron (water soluble),
cadmium, chromium (trivalent and hexavalant), copper, lead, mercury, nickel, selenium,
vanadium, zinc)

e 5 x soil speciated PAH analysis
5 x Soil organic matter (SOM)

o 3 x Asbestos screen and identification

The initial investigation identified PAH concentrations which could potentially pose an
unacceptable risk to sensitive receptors (both human health and environmental receptors. The
Conceptual Site Model (CSM) of potential pollutant linkages, developed upon completion of the
initial investigation (2010) in accordance with the model procedures® and statutory guidance® was
used to identify the further investigation requirements (undertaken in November 2011). The
recommendation of the initial study was that further soil and leachate data was required together
with the installation of gas monitoring wells with subsequent gas monitoring and this formed the
basis of the exploratory work that was undertaken in November 2011.

222 Grontmij November 2011 Site Investigation

The November 2011 investigation report was issued to the Council in March 2012. This 2012
report (which includes the Grontmij 2010 desk study and initial May 2011 investigation as an
appendix) is reproduced in Appendix B. The site works comprised:

e 7 No. window sample holes (WS01 — WSQ07), to a maximum depth of 4.0m bgl and
installed with gas monitoring wells.

e 20 No. hand dug pits (HP06 to HP24, plus HPA) to a maximum depth of 0.9mbgl

e 5 No. gas monitoring rounds recording concentrations of methane (CH,), carbon dioxide
(COy), oxygen (O,), carbon monoxide (CO) and hydrogen sulphide (H,S), together with
flow rates, differential pressure and atmospheric pressure.

The chemical analysis comprised both soil and leachate analysis. The soil analysis consisted of:

e 28 No. soil metal analysis (as previous investigation)

o 22 No. soil PAH analysis

e 4 No. soil Total petroleum hydrocarbons Criteria Working Group (TPHCWG) (which
includes BTEX (benzene, toluene, ethylbenzene, xylene) analysis

e 10 asbestos screen and identification.

e 5 No. soil volatile organic compound (VOC) analysis and 9 No soil semi volatile organic
compound (SVOC) analysis

e 19 No. soil SOM analysis

e 8 No. pH and sulphate total analysis

The soil leachability analysis comprised:
e 6 No metals analysis (arsenic, boron, cadmium, chromium (total), copper, lead, mercury,

nickel, selenium, zinc)
e 5 No. speciated PAH analysis

2 CLR11 Model Procedures for the Management of Land Contamination (EA & DEFRA September 2004)
% Environmental Protection Act 1990: Part 2A Contaminated Land Statutory Guidance:, April 2012 .

f Grontmij www.grontmij.co.uk
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Tap water samples were also obtained from 6 of the residential properties and analysed for a
suite of metals and speciated PAHS.

The findings of the November 2011 investigation are discussed below.

e The metal concentrations at the site pose a very low risk to human health and
controlled waters. With regard to human health all of the metal concentrations which
exceeded Tier 1 screening values (arsenic, copper, nickel, vanadium, zinc) were
recorded in soil samples obtained from one location (WS07) at depths of 1.8 mbgl and
below. Therefore, dermal contact with the soils and subsequent ingestion (directly or via
contact with home-grown vegetables) is unlikely. A sample taken at a shallower depth
(0.7 mbgl) from the same exploratory location recorded concentrations less than the
screening value for all metals analysed thus validating the lack of exposure scenario.
The depth of the contamination, the lack of risk associated with the shallower soils and
that the location of where these soils were identified is public open space and not within
a residential plot all reduce the potential risk posed by these contaminants to human
health. With regard to inhalation (vapour) risk from these contaminants, under “normal”
conditions, the metals detected are not volatile, nor produce and/or form a gaseous
state. Therefore, the inhalation pathway was also deemed as negligible. As for
groundwater no leachable metals were recorded greater than the UK drinking water
standards (DWS). Leachable concentrations of cadmium and copper were recorded in
excess of Environmental Quality Standards (EQS). However, both copper and cadmium
are hardness dependent and the EQS value used for screening was taken as the most
stringent of the values which could have been used. Therefore, even though copper and
cadmium exceed it is unlikely that the concentrations recorded would pose a risk to
surface water (which is located 200 m from the site).

e PAHs were recorded at leachable concentrations greater than UKDWS and EQS.
However, it is unlikely that concentrations that exceed the UKDWS would result in
significant pollution or the significant possibility of significant pollution of controlled
waters. Given the relatively low concentrations observed within the soil and subsequent
leachate analysis, the lack of a continuing source combined with the lower sensitivity of
the site (subject to confirmation that there are no private water abstractions in proximity
to the site) the risk to groundwater from the soils at the site is not significant. With
regard to surface water, given the distance to the nearest downgradient surface water
receptor (200m), and the opportunity for attenuation and dilution along this flow-path, the
PAH recorded leachable concentrations are of very low risk to the surface water
receptor.

e The TPH, VOC, SVOC and BTEX concentrations at the site were deemed as not
sufficient to pose a significant risk to human health and/or controlled waters.

e The concentrations of contaminants within drinking water in six samples tested are
compliant with UK drinking water standards. Therefore, the risk to residents and/or the
pipe work integrity is very low.

e The results of the gas monitoring indicated that, in regard to CH, and CO, a CIRIA
characteristic situation 1 was likely suitable protection measures which would need to be
applied to dwellings. This is the lowest risk category (of six) presented in CIRIA report
665, and indicates that no special gas precautions would be required in the construction
of new buildings. Additionally, zero H,S and CO was recorded. In view of the

f Grontmij www.grontmij.co.uk
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monitoring results highlighted above, ground gases are unlikely to pose a risk to the
housing or residents at the site.

The viable pollutant linkages that remained as a result of the November 2011 investigation are
discussed below.

o PAH were found in the Made Ground at concentrations which may pose a risk to human
health as they exceeded residential with plant uptake GACs. Further sampling in
residential gardens was recommended to improve confidence that the results to date are
representative of the Made Ground at the site. Assuming greater concentrations are not
identified, it is likely that further qualitative risk assessment would allow the concentrations
identified to date to be viewed as posing an acceptable level of risk to residents.

e ACM was found in one sample (WS02), although “free” asbestos fibres were not found in
the surrounding soil. Further sampling around this location was recommended to improve
confidence that there is not a (relatively localised) asbestos-affected area at the site.

The previous 2011 investigation report (reported in March 2012), which includes the desk study
and initial investigation as an appendix, is included within Appendix B.

f Grontmij www.grontmij.co.uk
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3 GROUND INVESTIGATION

In order to further examine the remaining significant potential pollutant linkages identified in
Table 2.2, (associated with PAH and asbestos with regard to human health) a further
exploratory site investigation was undertaken on the 10" to 12" September 2012 and the 13"
February 2013 to take additional samples. This section describes the two site investigations
undertaken, the results obtained and a discussion of the results.

3.1 Scope, Methodology and Rationale

The scope, methodology and rationale of the intrusive site investigation undertaken in November
September 2012 was as follows:
e 29 No. hand dug pits (HP101-HP129) to a maximum depth of 0.85m bg|.

o HP101-HP105 were positioned within a grassed open space area (with one sample
in a rear garden) where ACM had been identified in a single location (WS02) in the
November 2011 investigation, in order to examine whether ACM is widespread in
this part of the site;

0 HP106-114 and HP118-125 were positioned in residential gardens which were not
investigated in the November 2011 investigation, to ensure an overall coverage of
at least one soil sample would be analysed for PAHSs per residential garden;

o During the advancement of the hand pits described above further suspected ACM
was identified in two of the locations (HP112 and HP125). As such a dynamic
strategy was adopted, whereby further samples were taken around the potential
ACM to allow the relative abundance of ACM to be assessed. Three additional
hand pits (HP115-117) were advanced at 4 Oriel Close and four additional pits
(HP126-129) at 30/32 Hunter Road for this purpose.

Based on the presence of ACM identified within the September 2012 investigation (at 30/32
Hunter Road), a further delineation exercise was undertaken in February 2013 in the northwest
area of the site and comprised the following:

e Two hand dug pits (HP130/HP131) positioned in 17/15 High Bank front landscaped
garden.

e Three hand dug pits in 34/36 Hunter Road rear landscaped garden facing onto High Bank
(HP132-HP134)

e Two hand dug pits (HP135-HP136) in the front garden of 34/36 Hunter Road

e Two hand dug pits advanced in 30/32 Hunter Road (HP137-HP138).

During each of the investigations logging of soil arisings was undertaken in accordance with
BS5930:1999, and also, the any visual or olfactory evidence of potential contamination was noted.

Representative soil samples of the strata encountered were retained, which were selected on the
basis of field observations of potential contamination and the aim of achieving good spatial and
depth coverage of the site.

The retained samples were submitted to Scientific Analytical Laboratory (SAL) of Manchester in
cooled coolboxes and under full chain of custody documentation. A total of 18 No. soil samples
were scheduled for speciated PAH analysis, with a further 30 (20 as part of the September 2012
investigation and 10 as part of the February 2013 investigation) No. for asbestos screen and
identification and presence of fibres. Four samples were also analysed for SOM.

f Grontmij www.grontmij.co.uk
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The results of the fieldwork programme outlined above and where appropriate the previous
investigations are discussed in the following sections.

3.2 Ground Conditions

The ground conditions have been based on information obtained from all four site investigations
undertaken at site. Exploratory hole logs, providing full details of the strata encountered, are
included within Appendix C for the 2012 and 2013 investigations and within the report included
in Appendix B for the previous (2010 and 2011) investigations.

The ground conditions encountered at the site generally comprised Made Ground over gravelly
sand (firm clay in one location), as detailed below:

Made Ground

The Made Ground was predominantly granular in nature, consisting of gravelly sand. The
gravel content of the Made Ground was variable, including fine to coarse gravel of ash, clinker,
brick, ceramics, slate, (locally) possible asbestos tile, metal fragments and cobbles of brick and
concrete. Further details of field evidence of potential contamination are provided in Section
3.2.3. Made Ground was encountered to a maximum depth of 3.2 mbgl, within WS07, although
this exploratory hole was atypical, with Made Ground generally being encountered to a
maximum of 1.3 mbgl.

Superficial Deposits

Superficial deposits were encountered across the site within the windowless sampler holes.
The superficial deposits generally comprised sand and gravel, consistent with the mapped
geology of fluvio-glacial deposits. The superficial deposits were encountered from a minimum
depth of 0.4 mbgl, within HPO9 and were generally encountered to a maximum (unproven)
depth of 3 mbgl (termination depth of WS01 and WS02), although sand and gravel was also
encountered beneath the made ground in WS07 at 3.2m and was proven to 4.0m bgl.

Within WSO06, drilled towards the eastern site boundary, firm to stiff gravelly clay was
encountered from 1.4 mbgl to termination depth of 2.0 mbgl. This material is consistent with the
mapped superficial deposit of Diamicton Till indicated in the east part of the site.

Groundwater
Groundwater was not encountered during the advancement of any of the exploratory holes.

3.21 Adequacy of Investigation Depth and Spatial Extent

Superficial deposits were encountered across the site during the investigations, meaning that
the full depth of the Made Ground beneath the site has been encountered and that the data
collected is likely to be representative of the site as a whole. The exploratory hole coverage is
considered to provide good coverage of the site, with a deliberate emphasis on properties which
have private gardens and where exposure to subsurface contaminants is more likely than within
communal grassed landscaped parts of the site.

3.3 Field Evidence of Contamination

The drilling arisings were inspected for visual and olfactory evidence of potential contamination.
A summary of field observations recorded is presented in Table 3.1:
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Table 3.1 - Field Evidence of Potential Contamination

Date Exploratory Hole | Depth from | Depth to | Visual and Olfactory Evidence
(mbgl) (mbgl) of Contamination®
December 2010 TP1 0 0.8 Ash, clinker and slag
TP2 0 0.8 Ash and clinker
TP3 0 1.0 Ash
TP4 0 0.7 Ash
TP5 0 0.7 Ash
November 2011 WS02 0 0.1 Clinker
WS04 0.6 1.25 Clinker
WSO07 0.5 0.9 Clinker
WS07 15 3.2 Ash and clinker, green/blue
discolouration
HPO7 0 0.8 Clinker
HPO08 0.4 0.55 Ash
HP10 0 0.6 Clinker
HP11 0 0.7 Clinker
HP18 0 0.5 Clinker
HP20 0 0.3 Clinker
HP22 0 0.5 Clinker
HP23 0.4 0.5 Clinker
September 2012 HP101 0 0.48 Ash
HP102 0 0.45 Ash
HP103 0 0.5 Ash
HP104 0 0.5 Ash
HP105 0 0.35 Ash
HP106 0 0.55 Ash
HP107 0 0.85 Ash
HP109 0 0.7 Black staining and odour from
0.45 to 0.65m bgl
HP110 0 0.7 Rare clinker
HP111 0 0.75 Rare clinker
HP112 0 0.7 Potential ACM
HP114 0 0.6 Rare clinker
HP117 0 0.4 Ash
HP112 0 0.2 Clinker
HP124 0 0.6 Clinker
HP125 0 0.6 Possible ACM material
HP126 0 0.3 Ash, clinker and possible ACM
HP127 0 0.3 Clinker and possible ACM
HP128 0 0.1 Potential ACM material
HP129 0 0.28 Ash
February 2013 HP132 0 0.3 Clinker

T - - - -
Visual and olfactory evidence noted within the soil matrix

f Grontmij
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4 RISK ASSESSMENT

4.1 Soil Analysis Results

Soil samples were submitted for laboratory analysis, under full chain of custody documentation
and within chilled coolboxes, to Scientific Analysis Laboratories (SAL) Ltd of Manchester. SAL
Ltd holds UKAS and/or MCERTS accreditation for most analyses performed. The samples were
selected for analysis on the basis of the observations of potential contamination made in the field,
and to achieve good spatial coverage of the site.

Table 4.1 presents a summary of the analysis results. As PAHs and asbestos were the only
contaminants concluded to be (during the previous investigations) remaining as a possible risk to
receptors only data relating to PAH and asbestos (from all four investigations) has been included.

The PAH soil results were compared to screening values protective of human health, assuming
the receptor is a residential property where plant uptake of contaminants occurs, and the plants
are subsequently ingested by humans. The screening values used were:

o Generic Assessment Criteria (GAC) published by Land Quality Management Limited
(LQM) — 2" Edition 2009

Full analytical testing results for the 2012 and 2013 investigations are included as Appendix D.
The previous analytical testing results of the 2010 and 2011 investigations are included with the
report contained within Appendix B.

Tier 1 Soil screening tables including the data from all of the four investigations are included
within Appendix E

Table 4.1 - Soil Analysis Results Summary

Determinand No. of Minimum | Maximum | SGV/GAC" Locations where SGV or
Samples | Value Value GAC are exceeded
Tested
Polyaromatic Some of the speciated PAH screening values were -
Hydrocarbons (PAHS) 45 exceeded, see below. Full speciated results are
presented in Appendix D
Benz(a)anthracene 45 <0.1 21 4.7 8 locations
Benzo(a)pyrene 45 <0.1 15 0.94 21 locations
Benzo(b)fluoranthene 45 <0.1 18 6.5 6 locations
Chrysene 45 <0.1 16 8 4 locations
Dibenzo(ah)anthracene 45 <0.1 3.4 0.86 7 locations
Indeno(123-cd)pyrene 45 <0.1 8.5 3.9 5 locations

Asbestos-containing material detected in six samples:
WS02 0.2m bgl: amosite & chrysotile detected within tile
HP112 0.3m bgl: chrysotile detected in asbestos-cement
HP125 0.2m bgl: chrysotile detected in asbestos-cement

30 HP126 0.2m bgl: chrysotile in insulation board

Asbestos screen HP127 0.1m bgl: chrysaotile free fibres in asbestos-cement
HP128 0.05m bgl: amosite and chrysotile in insulation board

Note that in all above cases, the soil matrix surrounding the ACM did
NOT contain asbestos fibres.

Values presented in mg/kg, correct to two significant figures (screening values presented without any rounding).

123 samples were tested for Soil Organic Matter (%SOM) content. An SOM average of 5% was calculated based on the soll
samples tested. Therefore as a conservative estimate, SGVs and GAC generated using a 2.5% SOM value was used in the above
screen
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4.2 Discussion of Results
42.1 Soils

The concentrations of PAH compounds in 21 of the 45 samples analysed exceeded the adopted
Tier 1 screening values. The specific PAHs were benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene chrysene, dibenzo(ah)anthracene and indeno(123-cd)pyrene. The
locations where more than one speciated PAH was detected at a concentration greater than the
GAC were: TP1, TP5, HP07, HP08, HP20, HP106, HP124 and WSO02. All are located within the
southern half of the site. Given the spatial extent of the exceedances, PAH continues to be
considered as a potential contaminant of concern and has been taken through for further
assessment.

ACMs were identified in six samples (WS02, HP112 and also HP125, HP126, HP127 HP128 to
the southeast of properties 30/32 Hunter Road. However, “free” asbestos fibres within the soil
matrix were not encountered in these samples. During the February 2013 investigation (which
was designed to delineate the extent of asbestos in this area) confirmed no presence of Asbestos
as “free fibres” or ACM within the vicinity of HP130 to HP138. Therefore, asbestos is only located
within isolated areas of the site and not within the soil matrix but contained within fragments of
ACM sporadically present at the site.

4.2.2 Leachability Assessment

The impact of leachable metals and organics at the site was identified as not being significant with
regard to groundwater or surface water during the previous (November 2011) investigation.
Therefore no further leachate sampling or analysis was undertaken.

4.2.3 Ground Gas Assessment

The impact of ground gas at the site was identified as not being significant with regard to sensitive
receptors during the previous (November 2011) investigation. Therefore no further gas monitoring
and/or analysis were undertaken.

424 Safety of Water Supply Pipes

The impact of contaminants within the soil at the site was identified as not being significant with
regard to pipe integrity or water supply during the previous (November 2011) investigation.
Therefore no further tap sampling or analysis was undertaken.
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5 ASSESSMENT OF POTENTIAL HUMAN HEALTH RISKS

The results of the intrusive investigations with regard to PAHs identified the following species of
PAH as a potential human health risk:

e Benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, chrysene, indeno(123cd)pyrene,

The assessment of the degree of the potential human health risks posed from these contaminants
is considered in the following report sections.

5.1 Benzo(a)pyrene

The concentration of benzo(a)pyrene was greater than the adopted Tier 1 screening value at the
following locations:

e TP1, TP2, TP4, TP5, HPO6 to HP10, HP20 to HP22, WS2, HP106 to HP108, HP111,
HP113 to HP115 and HP124 to HP125.

The results at these locations ranged from 0.1 mg/kg to 15 mg/kg. Therefore, these
concentrations were greater than a limit which is representative of a concentration at which risk to
human health would be negligible (i.e greater than a GAC). Given these exceedances, further
assessment was required and undertaken. The approach adopted to form the basis of risk of
exposure to benzo(a)pyrene (and the other PAHs identified) was based on the work undertaken
by the Institute of Occupational Medicine and is detailed below. This approach considers the
toxicology of PAHs and specifically the concentrations in soils that may represent a significant
possibility of significant harm..

5.2 Institute of Occupational Medicine (IOM) — Assessment of benzo(a)pyrene and other
PAHs

This section provides an outline summary of the IOM approach to generating its assessment
criterion for benzo(a)pyrene and other PAHs. Further, more detailed information is included within
Appendix F and should be read in conjunction with the sections below.

5.2.1 Use of GAC within Part 2A

The assessment criterion used for benzo(a)pyrene and other PAHs throughout the previous
phases of the work was the GAC (derived by the CIEH and LQM). Soil GAC are criteria which
combine a set of generic, conservative assumptions regarding exposure with toxicological criteria
(health criteria values or HCVs), which represent minimal risks to health.

With regard to GACs, the 2012 revised Statutory Guidance states that:

“GACs relating to human health risk assessment represent cautious estimates of levels of
contaminants in soil at which there is considered to be no risk to health or, at most, a minimal risk
to health.

(a) They may be used to indicate when land is very unlikely to pose a significant possibility of
significant harm to human health. This is on the basis that they are designed to estimate levels of
contamination at which risks are likely to be negligible or minimal and far from posing a significant
possibility of significant harm to human health.
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(b) They should not be used as direct indicators of whether a significant possibility of significant
harm to human health may exist.”

Therefore, on this basis Grontmij considered that an exceedance of the GAC of 0.94 mg/kg
benzo(a)pyrene in soil derived by CIEH/LQM does not constitute a significant possibility of
significant harm SPOSH (Category 1). However, further assessment would still required, as the
maximum concentration encountered at the site was 15 mg/kg, over an order of magnitude
greater than the GAC, suggesting the potential of more than a “minimal” risk to human health
remains.

5272 Selection of Assessment Criterion

To provide further assessment of those concentrations which exceed the GAC (i.e those which
may pose more than a minimal risk to human health) the assessment criterion value derived by
IOM has been used.

The IOM carried out a review for Brent Council on polycyclic aromatic hydrocarbons (PAHS) in
2009, to assess the toxicological properties of PAH above GACs in residential housing sites to
support Brent Council to make an assessment of soil concentrations above which may constitute
significant possibility of significant harm (SPOSH) at the Brent site.* Although the report was
developed specifically for one site in Brent, the toxicological considerations used provide a useful
input into other similar sites. The I0M toxicological review has been assessed by Grontmij and is
considered authoritative and the lines of evidence appropriate for use at other situations.

Following review of the IOM work it has been agreed between Grontmij and the Council that an
assessment criterion of 17 mg/kg will be adopted for benzo(a)pyrene as a threshold below which
SPOSH will not be considered to occur.

5.2.3 Derivation of IOM Assessment Criterion

The information provided below is a summary of the how the derivation of the IOM value of
17mg/kg was achieved. Further, more detailed information is provided within Appendix F.

The value of 17 mg/kg is the lower end of a range (for which the upper end is 36 mg/kg) proposed
by IOM as a concentration range at which it could be argued that, if greatly exceeded “the
potential for significant harm would be significant, unless measures are in place to prevent

exposure’™,

The range of 17mg/kg to 36 mg/kg benzo(a)pyrene was derived by considering a number of
toxicological assumptions, and assumptions about exposure. These are described in detail within
Appendix F. Appropriate toxicological criteria for cancer endpoints were identified by expert
toxicologists and were based on rodent studies for the oral route of entry and on epidemiological
studies for the inhalation pathway. IOM selected appropriate uncertainty factors, based on
guidance from the Committee on Carcinogenicity.

IOM identified “a typical toddler aged between 1 and 2 years with a body weight of 11.4 kg” as the
critical receptor and assumed a “long term mean intake of soil and dust” of 100 mg/day. This is a
conservative assumption as typically the critical receptor is identified as being a young child
between 0 and 6 years of age. An additional allowance of a factor of two was made for inhalation

4 ) . B . . . . )
Toxicological Review of the Risks of Exposure to Soil Containing Polycyclic Aromatic Hydrocarbons 2009
® The report also notes that “It would clearly be inappropriate to discriminate between soils that contained PAH contents that were

marginally above a discrete guideline value from those that were marginally below that value.”
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of indoor dust. An adjustment was also made for the fact that other PAHs besides benzo(a)pyrene
were present within the soil. This resulted in a range of 1.7 mg/kg to 3.6 mg/kg. This range was
adjusted by a further factor of ten to exclude normal background concentrations of
benzo(a)pyrene content in urban soils, resulting in the range of 17 mg/kg to 36 mg/kg of
benzo(a)pyrene in soil.

It is also noted that the report undertaken by IOM states that:

“Given that the exposure modelling is based on reasonable worst case assumptions, soil
concentrations between 7 and 17 mg/kg may be tolerable given that the removal of contaminated
soils could give rise to temporary exposure of residents to B[a]P during any remediation works
and that this could have a much greater impact on their lifetime exposure than if the soil had
remained undisturbed.”

5.2.3.1 Other Assessment Criterion

It should be noted that it is acknowledged that the Health Protection Agency® identified a different
toxicological criterion for the assessment of land contamination, which is lower than that used in
the derivation of the IOM value of 17 mg/kg. The different toxicological criterion was the use of a
lower range of Point of Departure’ (POD) which in the case of Benzo(a)pyrene is referred to as a
BMDL,,® However, the differences between the two values are relatively small, compared to the
uncertainty factors that are subsequently applied. Further discussion regarding the different
criterion used is provided in Appendix F. Equally we are aware of decisions on SPOSH made by
other local authorities where selecting a different POD has resulted in the threshold of SPOSH
has been selected at higher soil concentrations.

Overall the arguments presented by IOM are considered to be a robust starting point for
considering the question of SPOSH at sites where PAH contamination is present.

524 Use of benzo(a)pyrene as a Surrogate Marker Compound

The HPA Contaminated Land Information Sheet (CLIS) proposes the use of benzo(a)pyrene as a
surrogate marker (a single substance that may be used to represent a wider group of substances)
for total PAHs in soils, provided that the profile of PAHs is of sufficient similarity to the mixture
used within a study on which their toxicological assessment is based. The HPA CLIS reports a
study of 52 contaminated sites across the UK and notes that:

“Categorisation of the data, according to previous industrial use, showed no substantial
differences in the relative PAH profiles. Moreover, the PAH profile in contaminated land was
similar to that found in industrial, urban and rural UK soil samples and in other surveys of soil
within the UK.”

It would therefore appear that benzo(a)pyrene is a good surrogate marker for total PAHs in
contaminated soil. As the criterion derived by IOM is considered to be a robustly derived and an
authoritative criterion, appropriate as a value below which land will not be considered to be
contaminated, the approach of using benzo(a)pyrene as a marker compound for the other four

6 HPA Contaminated Land Information Sheet Risk Assessment Approaches for Polycyclic Aromatic Hydrocarbons (PAHSs), Health
7Protection Agency v5 2010
POD

8 BMDLy,
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speciated PAHs which exceeded their GAC is considered suitable for evaluation of the total PAH
concentrations at the Hunter Road site.

5.25 Conclusion

As the maximum concentration for benzo(a)pyrene from the 45 soils samples analysed was
15mg/kg is less than the IOM value of 17 mg/kg the site is not considered to present a significant
possibility of significant harm with regard to benzo(a)pyrene.

Also, using benzo(a)pyrene as a surrogate marker for total PAHs the other four PAHs which
exceeded their GAC are also considered to be at concentrations which would not pose an
unacceptable risk to human health.

5.3 Asbestos

ACM has been found at the site within isolated areas. The 2012 investigation determined that the
ACM within WS02 0.2m bgl (amosite & chrysotile detected within tile) and HP112 0.3m bgl
(chrysotile detected in asbestos-cement) were isolated occurrences. This was because
delineation samples taken around these locations recorded no asbestos material or fibres within
the soil samples obtained. Therefore, these areas are not considered to pose an unacceptable
risk to human health.

The initial delineation samples taken in 2012 from the area surrounding HP125 (where chrysotile
was detected in asbestos-cement) identified more ACM (but no fibres) within the surrounding
soils. This area was in soft landscaping adjacent to 30/32 Hunter Road. The 2013 additional
investigation recorded no further ACM and no asbestos fibres within the soils surrounding this soft
landscaped area. Therefore, it can be concluded that the ACM is contained within the landscaped
area adjacent to 30/32 Hunter Road but is confined to the material within which it is found. As no
free fibres were detected, the risk from asbestos in this area to human health is reduced.
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6 UPDATED CONCEPTUAL SITE MODEL

Based on the information provided from the September 2012 report and subsequent additional
asbestos analysis, the CSM for the site has been revised. This is presented as Table 6.1 overleaf
and is based on the recognised contamination/pathway/receptor relationships and identification of
their contaminant linkages?®.

The CSM presented in Table 6.1, relates to those pollutant linkages that remained post the 2011
investigation, i.e. those linkages associated with PAHs and asbestos posing a risk to human

health. For clarification those linkages discounted post 2011 are presented below.

Human Health:

Receptor Contaminant(s) Pathway(s) Risk
e Residents of properties  CHa, CO2, H.S and CO Movement into buildings, Low
above infilled ground from decomposition of subsequent asphyxiation and
degradable elements of explosion risk
landfill material
Metal contamination within  Dermal, ingestion. inhalation of soils  Low
the soils and vapours
Groundwater:
Receptor Contaminant(s) Pathway(s) Risk
e Secondary A aquifer Leachable benzene and Leaching of soil contaminants to Low /
(superficial sand and PAHs aquifer Moderate
gravel) beneath site
e Secondary A aquifer Leachable benzene and No obvious pathway Low
(solid geology; Pennine  PAHs
Middle Coal Measures)
beneath site
Surface Water:
Receptor Contaminant(s) Pathway(s) Risk
e Ridings Brook 200m to Leachable metals and Migration of dissolved phase Low /
south-east PAHs contaminants within fluvioglacial Moderate
sand and gravel deposits
(assuming hydraulic connectivity)
Property and services:
Receptor Contaminant(s) Pathway(s) Risk
e  Subsurface services UKWIR soil guidelines Chemical attack of pipes and/or Very low
serving the buildings exceeded, but testing of tainting / contamination of drinking
(principally water drinking water quality water supply
supply) identified metals, cyanide
and PAH concentrations
were less than UK
drinking water standards
e  Property (structures) — Sulphate and pH Contact between contaminants Low /
sub-surface concrete and concrete Moderate
e  Property (structures) — Decomposable or Differential settlement of infill, Low

residential buildings on
site

9

“contaminant/source/receptor”

f Grontmij

compressible elements of
infill

The 2012 revised Statutory Guidance for Part 2A of the 1990

causing structural failure of
buildings

Environmental Protection Act uses the terminology
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Table 6.1 - Pollutant Linkages, Post-2012 Site Investigation

Receptor Contaminant(s) Pathway(s) Potential Probability Overall Comments
Severity of | Of Linkage | Risk"
Linkage® | Occuring®
Dermal Concentrations of benzo(a)pyrene, (also used as a
Residents of contact and surrogate compound for other PAHs) were recorded
properties direct less than 17 mg/kg, which is the value demonstrated
above infilled ingestion, py Work_undertaker_l l_)y IO_M that the human health
. . . . . risk, whilst not negligible, is still acceptably low.
ground Concentrations of PAH compounds in shallow soils inhalation of . Low
4 - Minor S Very Low
(|np|ud|ng greater than GAC dust/vapoyrs Likelihood Based on the above, the potential severity of the
children consumption linkage has been reduced to minor, as the
playing in of home- concentrations identified are not regarded as posing
gardens) grown “significant harm” as defined in the 2012 Statutory
Vegetab|es Guidance.
Asbestos containing material (ACM) found in six The asbestos results identified isolated areas of the
samples taken at between 0.05m and 0.5m bgl in an site contained ACM. However, only in one sample
open space area, possibly used for play. were fibres detected. These fibres were not identified
within the soil matrix but contained within the material
. WSQZ Q.Zm bgl: amosite & chrysotile detected frre%mucméz'fr?;ts\gssrif&utrédr'ng&?uﬁ?k of "free fibres
within tile
e HP112 0.3m bgl: chrysotile detected in asbestos- During the follow up investigation in February 2013
idents of cement there were no “free fibres” or ACM within the Ma(_je
ﬁ]ees:_“?:t:ro e HP125 0.2m bgl: chrysotile detected in asbestos- | Inhalation of . . ﬁ(fglur;g Lneagl; Enigltg(;igb T:I:Effg;z ;':gaA;jMaéSe .
Road/Carfax cement S . aSbEStOS Medium Unlikely to 32)//32 Hunter Road Pensp J
estate e HP126 0.2m bgl: chrysotile in insulation board fibres ’

e HP127 0.1m bgl: chrysotile free fibres in asbestos-
cement

e HP128 0.05m bgl: amosite and chrysotile in
insulation board

However, in all above cases, the soil matrix
surrounding the ACM did NOT contain asbestos
fibres.

The likelihood has been reduced to low given the
absence of fibres within the soil.

1 Taken from Table 6.3, CIRIA report 552 (Contaminated Land Risk Assessment — A Guide to Good Practice. Severity classified as minor, mild, medium or severe. Probability classified as unlikely,
low, likely or high. Overall risk considers both the severity and probability of the linkage (very low, low, moderate, high or very high). See Appendix G for further details
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7 SUMMARY AND CONCLUSION

7.1 Summary

e A review of historical mapping and EA records provided to Cannock District
Council, plus anecdotal evidence obtained during public consultation, identified
that a parcel of land south-east of Hunter Road, Cannock was infilled with
unknown material in the 1940s/1950s. The residual material potentially posed a
risk to the health of residents now living at the site, and a risk to the quality of
controlled waters.

o Exploratory investigations in December 2010, November 2011 and September
2012 identified ground conditions comprising a typical thickness of 1.3m of Made
Ground (3.2m of made ground in one location), which included ash, clinker, brick,
ceramics, slate, metal fragments and concrete. The underlying strata, interpreted
to be Glacio-fluvial Deposits where generally sand and gravel were identified and
Diamicton Till where clay was encountered in one location. This observation was
consistent with geological mapping.

e Previous investigations (December 2010 and November 2011) determined that
metals, TPH, VOC, SVOCs, BTEX and ground gas do not present an
unacceptable risk to human health , controlled waters, buildings/services.

e PAHs and asbestos with regard to human health were the only significant
pollutant linkages identified after the 2011 investigation which required further
assessment.

o The September 2012 investigation obtained more soil samples for PAH analysis
and asbestos detection. The results of the PAH analysis identified PAH
concentrations greater than Tier 1 GACs but all samples were recorded at a
concentration less than the greatest PAH concentration recorded in December
2010.

e Using IOM assessment criterion of 17mg/kg for benzo(a)pyrene and using
benzo(a)pyrene as a marker compound for all other PAHs, as a value which if
concentrations are less than would not pose an unacceptable risk to human
health, the site is not deemed as constituting a significant possibility of significant
harm with regard the PAHs recorded at the site.

e Asbestos containing material (ACM) was found in a further five samples during
the 2012 investigation. Delineation of these areas as part of the 2012
investigation and additional February 2013 investigation indicated that the
asbestos affected area is contained within landscaped area adjacent to 30/32
Hunter Road and that in this area, the asbestos was contained within the material
in which it was found and that no free fibres were detected within the soil.

7.2 Conclusion

On the basis of the information obtained and the limitations listed in Appendix A, we
conclude that it is unlikely that the site would meet the definition of contaminated land
under Part 2A of the Environmental Protection Act 1990.
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Appendix A: Limitations Statement

1. This report has been prepared for the exclusive use of Cannock Chase District Council
and copyright subsists with Grontmij Limited. Prior written permission must be
obtained to reproduce all or part of the report.

2. This report and/or opinions have been prepared for the specific purpose stated in the
document. The recommendations should not be used for other purposes or adjacent
sites without further reference to Grontmij Limited.

3. Observations were made of the site and soil arisings as indicated within the report.
Where access to portions of the site was unavailable or limited, Grontmij Limited
renders no opinion as to the environmental status of such parts of the site.

4. Grontmij has relied upon the existing desktop study data provided by Cannock Chase
District Council and other information supplied by third parties, such and laboratory test
data, to be accurate, and has not taken steps to independently check the accuracy of
the data provided. We cannot therefore accept any responsibility for the accuracy of
the data used in this study, only that its interpretation has been carried out with due
skill, care and diligence.

5. Similarly, our interpretation of any regulatory database information (including the
MAGIC and British Geological Survey websites) within an earlier report, and relied
upon in this report, assumes that the data provided is accurate. A disclaimer provided
by database search companies is as follows: * the data is derived from historical
sources or information available in public records or from third parties and is supplied
to us without warranty by data suppliers and we cannot warrant the accuracy or
completeness of the data or the reports.” We cannot therefore accept any
responsibility for the accuracy of the data used in this study, only that its interpretation
has been carried out with due skill, care and diligence.

6. The conclusions and recommendations submitted in this report are based in part upon
the data obtained from soil samples from exploratory holes. The nature and extent of
variations between the exploratory holes is inferred in the report and could only be
confirmed by further investigation. If variations or other latent conditions become
evident, it will be necessary to re-evaluate the recommendations of this report.

7. The generalised soil profile described in the text is intended to convey trends in sub-
surface conditions. The boundaries between strata are approximate and idealised and
have been developed in interpretations of widely spaced explorations and samples;
actual soil transitions may be more gradual. For specific information, refer to the
exploration logs.

8. Water levels and/or gas readings have been taken in the borings and/or observation
wells at times and under conditions stated on the exploration logs. These data have
been reviewed and interpretations have been made in the text of this report. However,
it must be noted that fluctuations in the level of the groundwater or gas may occur due
to variations in rainfall, atmospheric pressure and other factors different from those
prevailing at the time the measurements were made.

9. The conclusions and recommendations of this report are based in part upon various

types of chemical analysis of soil, water or gases, and are contingent upon their
validity. These data have been reviewed and interpretations made in the report.
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Variations in the types and concentrations of contaminants and variations in their flow
paths may occur due to seasonal water table fluctuations, past disposal practices, the
passage of time and other factors. Should additional analytical or monitoring data
become available in the future, these data should be reviewed and conclusions and
recommendations presented herein modified accordingly.

10. Chemical analyses have been performed for specific parameters during the course of
this study, as detailed in the text. It must be noted that additional constituents not
searched for during the current study may be present in soil, groundwater and soll
voids at the site.
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1 INTRODUCTION

1.1 Terms of Reference

In January 2010, Grontmij Limited (Grontmij) was appointed by Cannock Chase District Council
(the Council) to assist in the implementation of the Council’'s Part 2A Contaminated Land
inspection strategy. Part 2A of the Environmental Protection Act 1990 (Part 2A) requires each
local authority to inspect areas of land which it believes may constitute Part 2A Contaminated
Land.

Contaminated Land is defined in Section 78(2) of Part 2A of the Environmental Protection Act
1990 as:

“any land which appears to the local authority in whose area the land is situated to be in such a
condition, by reason of substances in, on or under the land, that

e significant harm is being caused or there is a significant possibility of such harm being
caused; or
¢ pollution of controlled waters is being, or is likely to be, caused.

Further information is provided in the above Act and associated statutory guidance® (DEFRA
Circular 01/2006 — EPA 1990, Part 2A: Contaminated Land).

Grontmij assisted the Council to prioritise a list of sites which could constitute Part 2A
contaminated land for inspection, on the basis of the Council’s Part 2A Inspection Strategy. The
site subject to this report, located at / east of Hunter Road, Cannock (hereafter referred to as
‘the site’) was identified as a priority for inspection. The site is considered to be sensitive as 35
residential properties with gardens and 12 blocks of two/three storey maisonettes with
communal gardens overlie an area of infilled land, indicated on the Environment Agency
website to be a 1940s/50s landfill site. The site is also underlain by two secondary aquifers,
which leachate from the infill could be adversely affecting.

Following the completion of a desktop study (see Appendix A), Grontmij was subsequently
appointed by the Council to implement a limited shallow initial exploratory site investigation,
which was undertaken in December 2010 and reported in May 2011 (Appendix A). The initial
investigation identified PAH concentrations which could potentially pose an unacceptable risk to
sensitive receptors, meaning that further soil and leachate data was required and the installation
of gas monitoring wells with gas monitoring was also recommended. Further exploratory work
was therefore undertaken in November 2011. This report presents the findings of the
November 2011 exploratory investigation and assesses the significance of the contaminant and
gas concentrations detected.

This report is subject to the limitations presented in Appendix B.

! Note that revised draft statutory guidance has been laid in parliament on 7/2/12 and will come into force / be published on / shortly
after 6/4/12 if neither house of parliament objects. The existing regulations currently remain in force. See
http://www.defra.gov.uk/environment/quality/land/ for more details
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2 BACKGROUND INFORMATION

2.1 Site Setting

The site’s setting and location are summarised in Table 2.1 and Figure 2.1.

Table 2.1 - Site Setting
Data ‘ Information

Address Hunter Road and Carfax (and roads branching off this road), north of Bridgtown,
Cannock, Staffordshire. Nearest postcode: WS11 0YT

Current site use Mix of two storey terraces with private gardens (predominantly southern end of
site) and three-storey flats surrounded by communal landscaped areas.
Architectural style of buildings indicates that the buildings date from the 1960s or
70s. Council records indicate approximately 50% are privately owned and 50%
within housing association ownership

Grid Reference Approximate centre of site is located at NGR 398250, 309650
Site Area The site occupies approximately 3 ha

Topography General topographic gradient within the area is moderate, downwards towards
the south east. The site is on multiple levels as a result of cut and fill earthworks

Surrounding land | The site is located within a wider residential area. The A34 is adjacent to the
use eastern boundary of the site. St Marys Primary School is located 50m to the
north west of the site

Mapped Geology | British Geological Survey (BGS) mapping indicates that the north and west of the
site (comprising approx 66% of the total site) is underlain by superficial
glaciofluvial deposits (sand and gravel), while the east and south of the site
(approx 33% of the total site) is underlain by Diamicton Till (clay, silt, sand and
gravel).

The superficial deposits are underlain by bedrock of mudstone, siltstone and
sandstone of the Pennine Middle Coal Measures Formation

Hydrogeology The Environment Agency website indicates both the bedrock and superficial
deposits to be Secondary A aquifers. Secondary A aquifers are permeable layers
capable of supporting water supplies at a local rather than strategic scale, and in
some cases forming an important source of base flow to rivers

Groundwater Environment Agency website indicates that the closest public potable abstraction
Abstractions wells are located approximately 7km to the north and east

Source Protection | The Environment Agency website indicates that the site does not lie within a SPZ
Zones (SPZs)

Surface Waters Ridings Brook is located 200m south east (inferred downgradient) of the site

Historical Land Environment Agency data provided to the council and the Environment Agency
Use “What's In Your Back Yard” website indicate that the site comprises a former
landfill site, operational between 1945 and 1955. The type of waste received by
the site is unknown. The operational period pre-dates the Control of Pollution Act
1974 and thus is unlikely to have operated under a formal licence

Ecologically MAGIC search indicates none exist within 500m of site boundary
designated sites?

Scheduled Pastscape website indicates no monuments on site or in close proximity
Monuments

2 Includes sites designated as Site of Special Scientific Interest (SSSI), National Nature Reserve (NNR), Special Area of Conservation
(SAC, including candidate sites), Special Protection Area (SPA including potential sites), listed Wetlands of International Importance
(Ramsar site) and Local Nature Reserves (LNR).
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Figure 2.1 — Site Location
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2.2 Previous Investigations and Reports

Grontmij has previously completed a desktop assessment of the site, as presented within
Appendix A. The assessment included the review of on-line data resources, in-house mapping
and records provided by the council, and a site walkover.

A limited, shallow preliminary site investigation, comprising five shallow hand-dug trial holes and
chemical analysis of five soil samples, was undertaken in December 2010. The investigation
report is included as Appendix A. The initial investigation identified PAH concentrations which
could potentially pose an unacceptable risk to sensitive receptors. The conceptual site model of
potential pollutant linkages, developed upon completion of the initial investigation in accordance

6 Gro ntmij www.grontmij.co.uk



Cannock Chase District Council 5
Land East of Hunter Road, Cannock
EPA 1990 Part 2A Exploratory Site Investigation

with the model procedures® and statutory guidance® and used to identify further investigation
requirements, is reproduced as Table 2.2 overleaf:

% CLR11 Model Procedures for the Management of Land Contamination (EA & DEFRA September 2004)
* DEFRA Circular 02/2006, Environmental Protection Act 1990: Part IIA Contaminated Land:, September 2006.
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Table 2.2 - Potential Pollutant Linkages

Receptor Contaminant(s) Pathway(s) Potential Probability | Overall Risk® | Comments
Severity of | Of Linkage
Linkage' | Occuring’
Residents of Elevated concentrations Dermal contact and Medium Likely Moderate Insufficient data available to draw firm
properties above of benzo(a)pyrene, direct ingestion, conclusion (only a basic suite of testing
infilled ground benzo(b)fluoranthene, inhalation of was undertaken, only five samples have
(including children | chrysene, dust/vapours, been obtained, limited depth-specific
playing in gardens) | dibenz(ah)anthracene and | consumption of home- analysis can be undertaken) — infill has
indeno(1,2,3,cd)pyrene in | grown vegetables been identified across the site and
shallow soils (up to 0.3m higher contaminant concentrations may
bgl) — particularly in HP5 be present. Further assessment is
required in order to increase the sample
population and determine the
significance of the detected
concentrations.
Residents of Methane and carbon Movement into Medium Likely Moderate As monitoring of landfill gases were not

properties above
infilled ground

dioxide from
decomposition of
deleterious elements of
landfill material

buildings, subsequent
asphyxiation and
explosion risk

undertaken during the limited
investigation (as not considered
appropriate within shallow hand pits
which did not prove the base of the
infill/waste) gas risk is unknown. Further
assessment is therefore required, to
include wells drilled to the base of the
infill/lwaste material and measurement of
ground gas concentrations & flow rates
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Receptor Contaminant(s) Pathway(s) Potential Probability | Overall Risk® | Comments
Severity of | Of Linkage
Linkage' | Occuring®
Subsurface pH values in shallow soils | Chemical attack and Mild Likely Low / Limited investigation data is available
services serving exceed UKWIR and tainting of water supply Moderate (note no relevant parameters for UKWIR
the buildings WRAS guideline could occur at high guidelines were analysed). Materials
(principally water screening criteria contaminant used for connection of each house to
supply) concentrations / severe the South Staffordshire Water main are
pH levels unknown, and assumed to be potentially
susceptible to attack. Hence further
assessment is required. Prior
experience dictates that concentrations
of contaminants in most Made Ground
soils tend to exceed UKWIR guidelines,
which are normally used to specify
materials for new pipework and are
deliberately conservative. Tap water
testing is recommended to assess
current risk to residents
Property Sulphate and pH Contact between Mild Likely Low / Based on limited investigation data
(structures) — sub- contaminants and Moderate (sulphate analysis was not undertaken)
surface concrete concrete further assessment is required
Property Decomposable or Differential settlement Medium Unlikely Low Although a detailed inspection of
(structures) — compressible elements of | of infill, causing buildings has not been undertaken, no
residential infill structural failure of obvious evidence of structural failure

buildings on site

buildings

was noted in the field and all properties
at the site appear to be currently
occupied. As buildings appear to be fit
for occupancy, it is unlikely that
significant harm to the building has been
caused or is being caused (ref: DEFRA
Circular 01/2006 p86 — this is statutory
guidance accompanying the
Environmental Protection Act 1990)
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Receptor Contaminant(s) Pathway(s) Potential Probability | Overall Risk® | Comments
Severity of | Of Linkage
Linkage' | Occuring®

Secondary A Potential contaminants Leaching of soil Mild Likely Low / Due to limited depth of initial
aquifer (superficial | including (but not limited contaminants to aquifer Moderate investigation holes, which did not prove
deposits; to) metals, hydrocarbons; | (no aquiclude is the base of the infill/lwaste material, and
fluvioglacial sand including PAHs, VOCs indicated on BGS lack of soil leachate analysis, further
and gravels) and SVOCs within landfill | mapping) assessment is required
beneath site material
Secondary A Dissolved dense Vertical migration of Mild Low Low Contaminant migrating vertically will first
aquifer (solid contaminants or DNAPL dense contaminants encounter the aquifer in the superficial
geology; Pennine (e.g. solvents) which have deposits; most contaminants (except
Middle Coal leached to the overlying any DNAPL) are likely to mix and
Measures) beneath | fluvioglacial sand and dissolve in the shallower unit. Coal
site gravel aquifer (assuming measures normally contain significant

both strata are in mudstone bands, likely to behave as

hydraulic connectivity) aquitards. No further assessment

proposed

Ridings Brook Contaminants including Migration of dissolved Medium Low Low / Although distance of receptor from site
200m to south-east | (but not limited to) metals, | phase contaminants Moderate mitigates risk to an extent (due to
(inferred down- hydrocarbons; including within fluvioglacial sand attenuation along the 200m “flowpath”)
hydraulic gradient PAHSs, VOCs and SVOCs | and gravel deposits the lack of current information makes
on basis of within landfill material (assuming hydraulic further assessment necessary to
topography). Fish connectivity) improve understanding of site CSM and
within the brook provide clarity on potential risk
(assumed to be
subject to fishing
rights)

1

Taken from Table 6.3, CIRIA report 552 (Contaminated Land Risk Assessment — A Guide to Good Practice. Severity classified as minor, mild, medium or severe.

Probability classified as unlikely, low, likely or high. Overall risk considers both the severity and probability of the linkage (very low, low, moderate, high or very high). See

extract in Appendix F

www.grontmij.co.uk
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3

EXPLORATORY SITE INVESTIGATION

In order to further examine the potential pollutant linkages identified in Table 2.2, a further
exploratory site investigation was undertaken on the 14™ to 17" November 2011, with gas
monitoring undertaken until March 2012. This section describes the site investigation
undertaken and results obtained.

3.1 Scope, Methodology and Rationale

The intrusive site investigation undertaken in November 2011 — March 2012 included the
following:

A consultation exercise with residents living at the site, including a mailshot and a public
open evening;

Obtaining plans of underground services and CAT-scanning proposed drilling locations,
using a Radiodetection CAT1 and signal generator;

Drilling seven window sample holes (WS01 — WS07) to a maximum depth of 4.0m bgl, at
the locations shown on Drawing 1. The window sample holes, which were drilled by
Sherwood Drilling Services, were positioned in areas of public open space above the
extent of infill, as indicated on historical mapping. Window sampler positions were
selected on the basis of achieving representative coverage of the site, but including
locations in proximity to HP5, where the highest PAH concentrations were detected in the
initial investigation. The purpose of the window sample holes was to examine shallow and
deeper soil conditions (including determination of presence / otherwise of clay or
mudstone beneath the made ground, to restrict leaching), enable the retention of samples
for laboratory testing, and facilitate the installation of 50mm diameter dedicated gas
monitoring wells in each window sampler hole;

Advancing twenty hand dug pits (HP06 to HP24, plus HP A) to a maximum depth of 0.9m,
to examine shallow soil conditions and augment the coverage of the site provided by the
above window sampler holes;

Logging soil arisings in accordance with BS5930:1999, and additionally noting any visual
or olfactory evidence of potential contamination;

Retaining representative soil samples of the strata encountered, which were selected on
the basis of field observations of potential contamination and the aim of achieving good
spatial and depth coverage of the site;

Submitting retained samples to Scientific Analytical Laboratory (SAL) of Manchester in
cooled coolboxes and under full chain of custody documentation, and instructing the
analysis of samples;

Undertaking five ground gas monitoring rounds, using a Gas Data Ltd GFM435 gas
analyser with internal flow pod, and

Collection of tap water samples from five representative properties, for analysis at SAL
and screening against UK drinking water standards, to examine the risk of contaminant
permeation into the drinking water supply.

The results of the entire fieldwork programme outlined above are discussed in the following
sections.
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3.2 Results and Discussion
3.2.1 Ground Conditions

The ground conditions encountered at the site generally comprised Made Ground over gravelly
sand (firm clay in one location), as detailed below:

Made Ground

The Made Ground was predominantly granular in nature, consisting of gravelly sand. The
gravel content of the Made Ground was variable, including fine to coarse gravel of ash, clinker,
brick, ceramics, slate, possible asbestos tile, metal fragments and concrete; cobbles of brick
and concrete were also encountered. Ash and/or clinker was encountered in twelve exploratory
holes, as detailed in Section 3.2.3. Made Ground was encountered to a maximum depth of
3.2m bgl, within WS07, although this exploratory hole was atypical, with made ground generally
being encountered to a maximum of 1.3m bgl.

Superficial Deposits

Superficial deposits were encountered across the site. The superficial deposits generally
comprised sand and gravel, consistent with the mapped geology of fluvio-glacial deposits. The
superficial deposits were encountered from a minimum depth of 0.4m, within HP09 and were
generally encountered to a maximum depth of 3m bgl (termination depth of WS01 and WSO02),
although sand and gravel was also encountered beneath the made ground in WS07 at 3.2m
and was proven to 4.0m bgl.

Within WSO06, drilled towards the eastern site boundary, firm to stiff gravelly clay was
encountered from 1.4 to termination depth of 2.0m bgl. This material is consistent with the
mapped superficial deposit of Diamicton Till indicated in the east part of the site.

Groundwater
Groundwater was not encountered during the advancement of the exploratory holes.

The above findings are discussed further in Section 4 (updated Conceptual Site Model).
Exploratory hole logs, providing full details of the strata encountered, are included within
Appendix C.

3.2.2 Adequacy of Investigation Depth and Spatial Extent

Superficial deposits were encountered across the site during this investigation, meaning that the
full depth of the Made Ground beneath the site has been encountered and that the data
collected is likely to be representative of the site as a whole. The exploratory hole coverage is
considered to provide good coverage of the site, with a deliberate emphasis on properties which
have private gardens and where exposure to subsurface contaminants is more likely than within
communal grassed landscaped parts of the site.

3.2.3 Field Evidence of Contamination

The drilling arisings were inspected for visual and olfactory evidence of potential contamination.
A summary of field observations recorded is presented in Table 3.1:
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Table 3.1 - Field Evidence of Potential Contamination

Exploratory Hole | Depth from Depth to | Visual and Olfactory Evidence of Contamination®
WS02 0 0.1 Clinker

WS04 0.6 1.25 Clinker

WSO07 0.5 0.9 Clinker

WS07 15 3.2 Ash and clinker, green/blue discolouration
HPO7 0 0.8 Clinker

HPO8 0.4 0.55 Ash

HP10 0 0.6 Clinker

HP11 0 0.7 Clinker

HP18 0 0.5 Clinker

HP20 0 0.3 Clinker

HP22 0 0.5 Clinker

HP23 0.4 0.5 Clinker

! Visual and olfactory evidence noted within the soil matrix

3.24 Soil Analysis Results and Discussion

Thirty-three samples were submitted for laboratory analysis, under full chain of custody
documentation and within chilled coolboxes, to Scientific Analysis Laboratories (SAL) Ltd of
Manchester. SAL Ltd holds UKAS and/or MCERTS accreditation for most analyses performed.
The samples were selected for analysis on the basis of the observations of potential
contamination made in the field, and to achieve good spatial coverage of the site.

Tables 3.2 and 3.3 present a summary of the analysis results. The tables incorporate the results
from the earlier preliminary investigation, undertaken in December 2010, and is therefore a
summary of all chemical testing undertaken for the site. The results have been compared to
screening values protective of human health, assuming the receptor is a residential property
where plant uptake of contaminants occurs, and the plants are subsequently ingested by humans.
The screening values used, in order of preference, comprise:

e 2009 Soil Guideline Values (SGVs) published by the Environment Agency / DEFRA,
generated using the latest Contaminated Land Exposure Assessment (CLEA) model,
version 1.06

e Generic Assessment Criteria (GAC) published by Land Quality Management Limited
(LQM) or the Environmental Industries Commission (EIC), or calculated by Grontmij, all
using CLEA

e SGVs published by the Environment Agency / DEFRA between 2002 and 2007, calculated
using prior versions of the CLEA model (applies to lead only).

Full analytical testing results are included as Appendix D.
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Table 3.2 - Soil Analysis Results Summary (Metals, TPH

BTEX and Asbestos)

Determinand No. of Minimum | Maximum | SGV / GAC* Locations where SGV or
Samples | Value Value GAC are exceeded
Tested
Boron (H20 Soluble) 33 <1.0 180 291 -
Arsenic 33 5.0 140 32 WSO07, 1.8m and 2.15m
Cadmium 33 0.48 7.0 10 -
Chromium (trivalent) 33 7.0 38 627 -
Copper 33 15 22000 2330 WS07 2.15
Lead” 33 30 450 450 -
Mercury® 33 <0.14 <1.0 170 -
Nickel 33 8.0 240 130 WS07 1.8m and 2.15m
Selenium 33 <1.0 <3.0 350 -
Zinc 33 61 7800 3750 WS07 2.15
Chromium (hexavalent) 33 <0.6 <1.2 4.3 -
Vanadium 33 11 110 75 WS07 1.8m and 2.15m
Beryllium 33 0.9 25 51
Barium 33 56 910 1300°
Asbestos screen WS02 0.2m bgl, ACM found
10 Asbestos-co_ntaining material detected ..f:ge(,:,of?é?; 3:;?:':1;8%?%
in one sample L . .
within surrounding soil
matrix
Benzene 4 <0.01 <0.02 0.16 -
Toluene 4 <0.01 <0.02 270 -
Ethyl Benzene 4 <0.01 <0.02 150 -
Xylene 4 <0.01 <0.02 98° -
TPH - CWG None of the banded aliphatic/aromatic TPH-CWG
Hydrocarbons 7 screening criteria were exceeded. Full speciated -
results are presented in Appendix D

Values presented in mg/kg, correct to two significant figures (screening values presented without any rounding). Bold values
indicate locations where observed concentrations exceed the screening value.

! Nineteen samples were tested for Soil Organic Matter (%SOM) content. A minimum value of 0.7% and a maximum of 23% were
recorded, with a mean of 5.04% and a median of 3.9%. It is therefore justified, as a conservative measure, to use the SGVs and
GAC generated using a 2.5% SOM value in CLEA in an initial screen, where the SGVs/GAC are SOM-dependant (mercury, phenol,
PAHs, TPH-CWG and abovementioned VOCs and SVOCSs). All other SGVs / GAC are not SOM-dependant

2 SGV quoted was generated by DEFRA using earlier version of CLEA. An Environment Agency announcement on how lead will be
addressed, including agreement of an acceptable “safe” level, and whether to consider an “uptake” model such as CLEA or
alternative “intake” model, is awaited.

% Testing results presented represent total mercury. SGV presented is for inorganic mercury, whereas SGV presented is for
inorganic mercury. Although the most stringent of the SGVs is for elemental mercury, the Environment Agency SGV for mercury in
soil science report SC050021/Mercury SGV indicate that in cases where preliminary risk assessment has not identified a mercury
issue at the site or conditions such as peaty or flooded soils then ‘For general surface contamination and to simplify the assessment,
the SGVs for inorganic mercury can normally be compared with chemical analysis for total mercury content because the equilibrium
concentrations of elemental and methyl mercury compounds are likely to be very low’.

* EIC GAC for “residential without uptake of homegrown produce” used, as a GAC including produce consumption has not been
calculated (calculation of plant uptake factors was excluded from the EIC project due to a lack of available volunteer time). The
provided GAC is therefore not strictly comparable to the measured soil concentrations, but is presented to give an idea of the likely
magnitude of a future GAC which accounts for plant uptake of contaminants and subsequent human consumption.

®SGV for para-xylene quoted (most stringent of the three isomers)

www.grontmij.co.uk
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Table 3.3 - Soil Analysis Results Summary — PAHs, VOCs and SVOCs

Determinand No. of Minimum | Maximum | SGV/GAC" Locations where SGV or
Samples | Value Value GAC are exceeded
Tested
Polyaromatic Some of the speciated PAH screening values were -
Hydrocarbons (PAHS) 29 exceeded, see below. Full speciated results are
presented in Appendix D
Benz(a)anthracene WS02 0.2, HP08 0.5, HPO7
29 <0.1 21 4.7 0.7, HP20 0.4, TP1 0.1m, TP5
0.1m
Benzo(a)pyrene 12 locations; concentrations
29 <0.1 15 0.94 >10mg/kg in HPO7 0.7m,
HP08 0.5m, TP50.1m
Benzo(b)fluoranthene WS02 0.2, HP08 0.5, HPO7
29 <0.1 18 6.5 0.7, HP20 0.4, TP5 0.1m
Chrysene WsS02 0.2, HPO8 0.5, HPO7
29 <01 16 8 0.7, TP50.1m
Dibenz(ah)anthracene WS02 0.2, HP08 0.5, HPO7
29 <01 3.4 0.86 0.7, HP20 0.4, TP5 0.1m
Indeno(123-cd)pyrene WS02 0.2, HP08 0.5, HPO7
29 <0.1 8.5 3.9 0.7. TP5 0.1m
Volatile Qrgamg Compounds All laboratory results were below limit of detection )
and Semi-Volatile Organic 3 ) . )
with exception of below:
Compounds (excl.above)
2,6-Dinitotoluene <0.1 0.9 1.7 -
2-Methylnaphthalene <0.1 0.2 No GAC® -
Bis (2- -
<0. .
ethylhexyl)phthalate o 0.1 0.4 610
Carbazole 9 <0.1 3.1 No GAC® -
Di-n-butylphthalate 9 <0.1 0.2 31 -
Dibenzofuran 9 <0.1 1.5 No GAC’ -

®The EIC considered generating a GAC for this substance but there was insufficient data available for the volunteer group to agree
upon a health criteria value (HGV) — thus precluding the generation of GAC
" A GAC or SGV has not yet been published for this compound

The concentrations of PAH compounds within six samples taken at <1m depth (12 samples in
the case of benzo(a)pyrene) and the concentration of some metals with in WS07 1.8m and

2.15m exceeded the adopted Tier 1 screening values.

The samples exceeding the metals

screening criteria were taken at 1.8 to 2.15m bgl, at which dermal contact with soils and
subsequent ingestion (directly or via contact with home-grown vegetables) is unlikely. As such
the metal concentrations recorded in sample WS07 1.8m and 2.15m are not of concern in

regard to human health.

3.25

Leachability Assessment

The strata underlying the made ground were identified to be predominantly granular, and are
unlikely to prevent leaching. Moderate PAH concentrations and high heavy metal concentrations
were recorded in the made ground. On this basis, soil samples were retained for leachability
testing, in order to consider the potential risk to controlled waters at the site (secondary aquifer,
and surface watercourse 200m from site).

Six soil samples were submitted for soil leachate analysis (BS12457 2:1 single stage test, which
supersedes the older NRA leachate test) at SAL Ltd. The samples were selected for analysis on
the basis of field observations of potential contamination, plus with the aim of achieving good site
coverage. Samples analysed included WS07 at 1.8m, where blue/green discolouration was noted

in the field.
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Table 3.3 presents a summary of the leachate analysis results. Where threshold values have
been published, the testing results have been compared to the following:

e For the secondary aquifer, groundwater threshold values protective of general
groundwater quality (not in a drinking water protected area) and of groundwater migrating
to a surface watercourse, as quoted in the River Basin Districts Typology, Standards and
Groundwater Threshold Values (Water Framework Directive) (England and Wales)
Directions 2010 (“WFD Directions”) and, where no WFD Directions standard exists, UK
Drinking Water Standards listed in the Water Supply (Water Quality) Regulations 2000 (as
amended). It is noted that such screening values are potentially very conservative,
assuming there are no private water abstractions in proximity to the site (there are no
public groundwater abstractions for potable use within a 1km radius)

e For the closest surface water feature, 200m downgradient, the most stringent of
Environmental Quality Standards published in The Surface Waters (Dangerous
Substances)(Classification) Regulations 1989 and amendments (from 1992, 1997 and
1998), and standards protective of inland freshwaters in the above WFD Directions.

Full analytical testing results are included in Appendix D.
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Table 3.4 - Soil Leachate Analysis Results Summary

Contaminant No of Minimum | Maximum Adopted Adopted
Samples | Value Value Groundwater Surface Water
Tested Screening Screening

Value Value

Arsenic 6 2.2 7.2 7.5 50

Boron 6 0.01 0.33 750 2000

Cadmium 6 0.09 0.25 3.75 0.08 to 0.25**

Chromium 6 <50 <50 50 3.4 (VD) /4.7 ()

Copper 6 3.5 12 1500 1to 28**

Lead 6 2 5.9 10 7.2

Nickel 6 2 11 15 20

Zinc 6 4 130 3750 8 to 250**

Mercury 6 <0.05 <0.05 0.75 0.05

Vanadium 6 <2 11 n/s 20

Benzene 5 <1 <1 0.75 10

Toluene 5 <1 <1 51 50

Xylenes 5 <1 <1 30 30

Benzo(a)pyrene 5 <0.02 2.8 0.01 0.05

Naphthalene 5 <0.02 <0.05 2.4 2.4

Sum of

Benzo(b)fluoranthene,

benzo(k)flu_oranthene, 5 <MDL 8 0.10 n/s

benzo(g,h,i)perylene,

indeno(1,2,3-

cd)pyrene*

Sum

Benzo(b)fluoranthene, 5 <MDL 4.1 n/s 0.03

benzo(k)fluoranthene

Sum

g}%‘;zno()(?l”r'z’%p_ery'e”e’ 5 <MDL 3.9 nis 0.002

cd)pyrene*

Values are presented as ug/l and are rounded as applicable to the screening values used. <MDL is less that the
laboratory method detection limit for each compound summed.

Bold values indicate locations where observed concentrations exceed the quoted screening value.

*There are no screening values in the WSWQ Regulations 2000 (as amended) for the remaining commonly analysed
16 PAH compounds

**Dependant on hardness of receiving surface watercourse

Comments on Groundwater Screening. concentrations of benzene and PAHs in excess of
the adopted groundwater Tier 1 screening values were recorded in the analysed leachate. In
the case of benzene, the exceedance was only because the method detection limit exceeded
the adopted Tier 1 value, and the recorded result of <lug/l in all five samples tested is not
indicative of gross pollution of an aquifer. Slightly elevated PAH concentrations were detected
in leachate, but the recorded concentrations are considered to be acceptable, and not indicative
of SPOSH, given the lower sensitivity of the site (subject to confirmation that there are no
private water abstractions in proximity to the site).

Comments on Surface Water Screening: concentrations of heavy metals within the hardness-
dependant acceptability Tier 1 range, or in excess of the Tier 1 value but only because the
method detection limit exceeded the adopted value, have been recorded. On the basis of the
200m distance to the nearest downgradient surface water receptor, and the opportunity for
dilution along this flow-path, the recorded metals concentrations are considered to be
acceptable, and not indicative of SPOSH.

www.grontmij.co.uk
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Moderate concentrations of PAHs have been recorded, in some cases many times greater than
the very conservative Tier 1 screening values adopted. However, on the basis of the 200m
distance to the nearest downgradient surface water receptor, and the opportunity for attenuation
and dilution along this flow-path, the recorded PAH concentrations are considered to be
acceptable, and not indicative of SPOSH.

A controlled waters risk assessment would allow the confidence in the above assessment to be
increased. We consider that it is unlikely that such a risk assessment would conclude that a
SPOSH was posed to controlled waters, and at worst, that the site would fall into the grey area
between what is, and what is clearly not, Contaminated Land. In light of the new draft statutory
guidance laid before parliament and soon to become law, we consider that it is appropriate to
cease the consideration of controlled waters at this point, on the assumption that further
enquires identify that there are no private water abstractions in proximity to the site.

3.2.6 Ground Gas Assessment

Four initial rounds of ground gas monitoring were undertaken, using a Gas Data Instrument
GFM435 with internal flow pod; as a moderate CO2 concentration was recorded during the last
scheduled round, a further fifth round was also undertaken to confirm that there was not a rising
CO2 trend at the site. A summary of the maximum gas monitoring results recorded at each well is
presented in Table 3.4, with full monitoring data in Appendix E

Table 3.5 - Summary of Gas Monitoring Data

Well Maximum Values Recorded During Monitoring Gas Situation “A”
Events: Screening Characteristic
Peak CH, Steady Steady | Steady | Flow | Value' (I/hr) Situation®
(%) CO; (%) CcoO H,S (I/hr)
(ppm) (ppm)
WS01 0.0 0.9 0 0 0.0 <0.01 1
WS02 0.0 0.8 0 0 0.0 <0.01 1
WS04 0.0 1.6 0 0 0.0 <0.01 1
WS05 0.0 1.6 0 0 0.0 <0.01 1
WS06 0.0 1.1 0 0 0.0 <0.01 1
WS07 0.0 4.2 0 0 0.0 <0.01 1
Atmospheric Pressure and 07/12/2011 993mb, rising; sunny but cold
trend during day of monitoring, 09/01/2012 1017mb, rising; overcast and drizzle
and weather while on site: 18/01/2012 1010mb, steady; overcast
26/01/2012 991mb, gently rising; cloudy
1026mb, steady; sunny and
23/03/2012 unseasonably warm (15°C)
Readings obtained within a 3 minute measurement period, obtained with a GFM435 gas analyser.
CH, — methane; O, — oxygen; CO; carbon dioxide; CO - carbon monoxide;
H,S — hydrogen sulphide; mbgl — metres below ground level mb — millibars I/hr — litres per hour.

'CIRIA Characteristic Situation based on methodology presented in CIRIA Report C665, Assessing Risks Posed by Hazardous
Gases to Buildings. Where the flow rate recorded in the field is zero or negative, a flow of 0.01 I/hr is assumed

The summary data presented above indicates that, in regard to methane and carbon dioxide,
CIRIA characteristic situation 1 should be applied to all of the wells. This is the lowest risk
category (of six) presented in CIRIA report 665, and indicates that no special gas precautions
would be required in the construction of new buildings. Additionally, zero hydrogen sulphide and
carbon monoxide was recorded.

In view of the monitoring results highlighted above, ground gases are unlikely to pose a risk to the
housing at the site given that natural strata was encountered in the advancement of all monitored

6 Grontm ij www.grontmij.co.uk




Cannock Chase District Council 17
Land East of Hunter Road, Cannock
EPA 1990 Part 2A Exploratory Site Investigation

window sample locations, the total depth of the fill has been encountered as such the gas
monitoring undertaken is likely to be representative of the whole body of fill.

3.2.7 Safety of Water Supply Pipes

As a preliminary assessment, soil quality data was screened against current stringent UKWIR
parameters®. This preliminary assessment indicates that the concentrations of VOCs and BTEX in
soil are too high for the use of PE pipe within the soils tested. A summary of the UKWIR screen is
presented in Table 3.6:

Table 3.6 UKWIR Screen Summary
Sample Identity HPO06 0.1 HPO08 0.5 HP20 0.4 WS4 0.65 WS7 2.15
Depth 0.1 0.5 0.4 0.65 2.15

1.VOC Suite

la. BTEX and MTBE
2. SVOCs

2b. Nitrobenzene

2c. Ketones

2e. Phenols

4. Mineral Oil C11-C20
4. Mineral Oil C21-C40

6. Amines
Red cells indicate concentration in excess of UKWIR guidelines. Green = acceptable.

The UKWIR screening values, and methodology of assessment, is recognised within the industry
as being flawed. As an alternative means of assessing whether human health may be adversely
affected by drinking water from pipes in contact with soil containing contaminants, samples of
drinking water were collected from taps at six properties on 9" March 2012. The samples were
generally taken from properties where the highest concentrations of contaminants were
encountered in soil, i.e. at locations where the greatest risk to drinking water quality may
theoretically be posed.

At the instruction of Cannock Chase Council, samples were obtained after allowing the tap to run
for one minute. The samples were submitted to Alcontrol Geochem of Hawarden for chemical
analysis for metals, cyanide and PAHs, as commonly occurring contaminants and parameters for
which drinking water standards can be applied. The results of the analyses are summarised in
Table 3.7, along with a comparison to UK Drinking Water Standards (UKDWS) taken from the
Water Supply (Water Quality) Regulations 2000 (as amended). Full testing results are included in
Appendix D:

® 10/WM/03/21 Guidance for the Selection of Water Supply Pipes to be Use in Brownfield Sites. UK Water Industry
Research, 2010 (as re-issued)
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Table 3.7- Tap Water Analysis Results

Contaminant No of Minimum Maximum

SEMEES Value pg/l Value pg/l WIS )

Tested

Arsenic 6 0.72 0.93 10
Boron 6 26 29 1000
Cadmium 6 <0.1 <0.1 5.0
Chromium 6 <0.22 <0.22 50
Copper 6 11 100 2000
Lead 6 0.09 0.13 10
Nickel 6 1.0 1.7 20
Zinc 6 6.4 14 5000
Mercury 6 <0.01 <0.01 1.0
Cyanide (total) 6 <5.0 <5.0 50
Sum of
Benzo(b)fluoranthene,
benzo(k)fluoranthene, 6 <0.04 <0.04 0.10
benzo(g,h,i)perylene,
indeno(1,2,3-cd)pyrene*
Benzo(a)pyrene* 6 <0.01 <0.01 0.01

*There are no screening values in the WSWQ Regulations 2010 for the remaining commonly analysed 16 PAH

compounds

**Limit of detection of analytical method

The maximum recorded metal and PAH concentrations within tap water did not exceed the
corresponding UK Drinking Water Standards.
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4 UPDATED CONCEPTUAL SITE MODEL

The CSM presented in the earlier Grontmij desk study report (see Appendix A) has been updated,
using the findings of the site investigation, as presented overleaf.
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Table 4.1 - Pollutant Linkages, Post-Site Investigation

Receptor Contaminant(s) Pathway(s) Potential Probability Overall Risk' | Comments
Severity of | Of Linkage
Linkage' | Occuring®
Residents of Elevated concentrations Dermal contact and Medium Likely Moderate Concentrations recorded could possibly

properties above
infilled ground
(including children
playing in gardens)

of six PAH compounds in
shallow soils

direct ingestion,
inhalation of
dust/vapours,
consumption of home-
grown vegetables

be consistent with “normal” or
“background” concentrations as
discussed in draft statutory guidance
and imminent BGS research paper.
This should be reviewed prior to
progressing to the proposed further
assessment below.

Concentrations to date are probably
within the range where a Margin of
Exposure (MoE) approach would
demonstrate that the human health
risk, whilst not negligible, is still
acceptably low. This is based on a
similar study undertaken by Institute of
Occupational Medicine (IOM), now in
public domain.

Further sampling needed in garden
areas, to arrive at density of at least
one per garden, to increase confidence
that the identified PAH concentrations
are representative of site. Following
this, a “lines of evidence” approach
including MoE calculations is
recommended. IOM or similar
toxicological risk assessment
specialists should be consulted as part
of the process.
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Receptor Contaminant(s) Pathway(s) Potential Probability Overall Risk’ | Comments
Severity of | Of Linkage
Linkage® | Occuring®
Residents of the Asbestos containing Inhalation of asbestos Medium Low Low/moderate | Asbestos identified to date within the
Carfax estate material (ACM) found in fibres (arguably affected area (single trial hole) was
one sample taken at 0.2m severe) found as “bound” ACM and not as
bgl in an open space “free” fibres, lowering perceived risk.
area, possibly used for However, further sampling in affected
play. Free fibres not area recommended to increase
present in soil confidence that worse conditions (i.e.
“free” fibres) are not abundant.
Residents of Methane, carbon dioxide, | Movement into Medium Unlikely Low Low gas concentrations and flow rates
properties above H2S and CO from buildings, subsequent recorded. No further assessment
infilled ground decomposition of asphyxiation and proposed
degradable elements of explosion risk
landfill material
Subsurface UKWIR soil guidelines Chemical attack of Mild Unlikely Very low Very low risk indicated by sampling
services serving exceeded, but testing of pipes and/or tainting / undertaken.
the buildings drinking water quality contamination of Situation could theoretically change
(principally water identified metals, cyanide | drinking water supply over time, so the most risk-averse
supply) and PAH concentrations strategy would be to periodically
were below UK drinking monitor. However, considering the
water standards number of properties constructed over
made ground within the council’s
jurisdiction, such a strategy is
unrealistic.
Property Sulphate and pH Contact between Mild Likely Low / Remains a theoretical risk but
(structures) — sub- contaminants and Moderate considered a low priority for further

surface concrete

concrete

assessment at this stage.
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Receptor

Contaminant(s)

Pathway(s)

Potential
Severity of
Linkage®

Probability
Of Linkage
Occuring®

Overall Risk*

Comments

Property
(structures) —
residential
buildings on site

Decomposable or

compressible elements of

infill

Differential settlement

of infill, causing
structural failure of
buildings

Medium

Unlikely, as
direct result
of land
contaminants
(see
comments)

Moderate

Although a detailed inspection of
buildings has not been undertaken, a
number of significant cracks (many
infilled) were noted on properties,
particularly those on the steepest
sloping land. Majority of properties at
the site appear to be currently occupied
and are thus, arguably, fit for purpose.
Given the very low gas monitoring
results recorded, it does not appear
that settlement is occurring as a result
of decomposition of degradable fill
material (and virtually no such material
was noted in the field). As buildings
appear to be fit for occupancy, and any
settlement is more likely to be due to
poor selection of / implementation of
foundations, it is unlikely that significant
harm to the building has been caused
or is being caused as a result of
contaminated land (ref: DEFRA
Circular 01/2006 p86)

Secondary A
aquifer (superficial
sand and gravel)
beneath site

Leachable benzene and
PAHs > Tier 1 values

Leaching of soil

contaminants to aquifer

(no aquiclude is
indicated on BGS

mapping)

Mild

Likely

Low /
Moderate

Concentrations considered to be
tolerable, given lower sensitivity of
aquifers (no public potable abstractions
within 1km of site boundary).

Need to confirm no private
abstractions.
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Receptor Contaminant(s) Pathway(s) Potential Probability Overall Risk’ | Comments
Severity of | Of Linkage
Linkage® | Occuring®
Secondary A Leachable benzene and No obvious pathway, Mild Low Low Any benzene and PAHs migrating
aquifer (solid PAHs > Tier 1 values other than mixing in the vertically will first encounter the aquifer
geology; Pennine aquifers, as these in the superficial deposits and are likely
Middle Coal contaminants are to mix and dissolve in the shallower
Measures) LNAPLs and will not unit. Coal measures normally contain
beneath site naturally “sink” to the significant mudstone bands, likely to
base of the behave as aquicludes. No further
groundwater units assessment proposed
Ridings Brook Leachable metals Migration of dissolved Medium Low Low / The 200m flowpath to the receptor
200m to south-east | (slightly) and PAHs (more | phase contaminants Moderate allows significant opportunity for

(inferred down-
hydraulic gradient
on basis of
topography). Fish
within the brook
(assumed to be
subject to fishing
rights)

significantly) in excess of
Tier 1 values

within fluvioglacial
sand and gravel
deposits (assuming
hydraulic connectivity)

dilution and attenuation of
contaminants, such that concentrations
reaching brook are probably
acceptable.

Further DQRA would allow further
confidence in this conclusion, but it is
considered appropriate to cease the
assessment at this point, particularly in
light of the new draft statutory guidance

1 Taken from Table 6.3, CIRIA report 552 (Contaminated Land Risk Assessment — A Guide to Good Practice. Severity classified as minor, mild, medium or severe. Probability classified as unlikely,
low, likely or high. Overall risk considers both the severity and probability of the linkage (very low, low, moderate, high or very high). See Appendix F for further details
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5 SUMMARY AND CONCLUSION

Part 2A of the Environmental Protection Act 1990 requires local authorities to
inspect land which, due to an industrial legacy, may meet the definition of
Contaminated Land due to possible health risks or potential environmental
pollution.

o A review of historical mapping and EA records provided to Cannock District
Council, plus anecdotal evidence obtained during public consultation, identified
that a parcel of land south-east of Hunter Road, Cannock was infilled with
unknown waste material in the 1940s/1950s. The material potentially posed a
risk to the health of residents now living at the site, and a risk to the quality of
controlled waters.

e An exploratory investigation identified ground conditions comprising a typical
thickness of 1.3m of Made Ground (3.2m of made ground in one location), which
included ash, clinker, brick, ceramics, slate, metal fragments and concrete, plus
possible asbestos tile in one location. The underlying strata generally comprised
sand and gravel, although clay was encountered in one location. This
observation was consistent with geological mapping.

e Moderately elevated polyaromatic hydrocarbon (PAH) concentrations were found
in the Made Ground. The recorded concentrations could possibly be consistent
with “normal” or “background” concentrations as discussed in draft statutory
guidance and imminent BGS research paper. This should be reviewed prior to
progressing to any further assessment. If the recorded concentrations are higher
than what can be considered “normal” or “background”, further sampling in
residential gardens is recommended to improve confidence that the results to date
are representative of the made ground at the site. Assuming higher concentrations
are not identified, it is likely that further qualitative risk assessment would allow the
concentrations identified to date to be viewed as posing an acceptable level of risk
to residents. This is not a zero risk level or a “as low as reasonably possible”
concentration.

e Asbestos containing material (ACM) has been found in one sample, although
“free” asbestos fibres were not found in the surrounding soil. Further sampling
around this location is recommended to improve confidence that there is not a
(relatively localised) asbestos-affected area at the site.

e Leaching tests identified moderate concentrations of leachable metals and
hydrocarbons, but the lower sensitivity of the groundwater, from which there are
no nearby potable abstractions, and the distance to the nearest surface
watercourse, some 200m away, indicate that the leachable concentrations
identified are tolerable. The Council should confirm that there are no private
water abstractions on record in vicinity of the site.

e Gas monitoring within six wells has identified that the concentrations and flow
rates of hazardous gases beneath the site are unlikely to pose a human health or
explosion risk to the housing at the site.

e The concentrations of contaminants within drinking water in six samples tested

are compliant with UK drinking water standards.

On the basis of the information obtained to date and the limitations listed in Appendix B, it
is possible that the site could meet the definition of contaminated land under Part 2A of the
Environmental Protection Act 1990. Further work is recommended in order to sufficiently
improve confidence that the site is unlikely to meet the definition of contaminated land, as
follows:
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e Confirm that there are no nearby private abstractions for potable supply

e Examine the imminent BGS paper and draft statuatroy guidance, in regard to
“normal” and “background” concentrations, and confirm concentrations recorded at
the site are in excess of such concentrations.

e If the recorded concentrations at the site are in excess of what could be considered
“normal” or “background”, obtain further shallow soil samples for PAH analysis.
Assuming concentrations recorded are similar to those obtained to date, undertake
further qualitative risk assessment to examine whether the risk posed to PAHs to
human health can be considered as acceptable. Previous studies by the Institute
of Occupational Medicine (IOM) suggest that the level of risk at the Hunter Road
site is probably tolerable; IOM risk assessors should be consulted as part of the
further qualitative risk assessment.

e Advance five further hand dug pits to a target of 0.7m bgl within the open space /
possible play area where the sample containing ACM was identified. Submit
samples for asbestos analysis, to confirm absence / low abundance of asbestos
fibres within soil matrix. Re-examine likely risk to residents, including children at
play, accordingly.
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1 INTRODUCTION

1.1 Terms of Reference

In January 2010, Grontmij Limited (Grontmij) was appointed by Cannock Chase District Council
(the Council) to assist in the implementation of the Council's Part 2A Contaminated Land
inspection strategy. Part 2A of the Environmental Protection Act 1990 (Part 2A) requires each
local authority to inspect areas of land which it believes may constitute Part 2A Contaminated
Land.

Contaminated Land is defined in Section 78(2) of Part 2A of the Environmental Protection Act
1990 as:

“any land which appears to the local authority in whose area the land is situated to be in such a
condition, by reason of substances in, on or under the land, that

o significant harm is being caused or there is a significant possibility of such harm being
caused; or
¢ pollution of controlled waters is being, or is likely to be, caused.

Further information is provided in the Act and associated statutory guidance (DEFRA Circular
01/2006 — EPA 1990, Part 2A: Contaminated Land).

Grontmij has assisted the Council to prioritise a list of sites which could constitute Part 2A
contaminated land for inspection, on the basis of the Council’s Part 2A Inspection Strategy. The
site subject to this report, at Hunter Road, Cannock, is considered to be sensitive as 35
residential properties with gardens and 12 blocks of two/three storey maisonettes with
communal gardens overlie a former landfill site. The site is also underlain by two secondary
aquifers, which leachate from the infill could be adversely affecting.

The site occupies an area of approximately 3 ha.

Following the completion of a desktop study (see Appendix A), Grontmij subsequently
implemented a limited initial exploratory site investigation, comprising five hand-dug pits and
limited chemical testing, in December 2010. The purpose of the investigation was to examine
shallow soil conditions and evaluate the requirement for a detailed assessment of the site.

This report presents the findings of the exploratory investigation, assesses the significance of
the contaminant concentrations detected, and makes recommendations for further work.

This report is subject to the limitations presented in Appendix B.
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2 BACKGROUND INFORMATION

2.1 Site Setting

The site’s setting and location are summarised in Table 2.1 and Figure 2.1. The site setting is

also shown on Drawing 1.

Table 2.1 - Site Setting

Data

’ Information

Address

Hunter Road, North of Bridgtown, Cannock, Staffordshire
Nearest postcode: WS11 0YT

Current site use

Residential houses and gardens; architectural style indicates that the buildings
date from the 1960s or 70s

Grid Reference

Centre of site is located at approximately NGR 398250, 309650

Site Area

The site occupies approximately 3 ha

Topography

Moderate downwards gradient towards south east (residential area lies on
multiple levels as a result of cut and fill earthworks)

Surrounding land
use

The site is located within a wider residential area. The A34 lies adjacent to the
eastern edge of the site. St Marys Primary School is located 50m to the north
west of the site

Mapped Geology

British Geological Survey (BGS) mapping indicates the site is underlain by
superficial glaciofluvial deposits (sand and gravel). The superficial deposits are
underlain by bedrock of mudstone, siltstone and sandstone of the Pennine
Middle Coal Measures Formation

Hydrogeology

The Environment Agency website indicates both the bedrock and superficial
deposits to be Secondary A aquifers. Secondary A aquifers are permeable layers
capable of supporting water supplies at a local rather than strategic scale, and in
some cases forming an important source of base flow to rivers

Source Protection
Zones (SPZs)

The Environment Agency website indicates that the site does not lie within a SPZ

Surface Waters

Ridings Brook is located 200m south east (inferred downgradient) of the site

Historical Land
Use

Environment Agency data provided to the council and the Environment Agency
“What's In Your Back Yard” website indicate that the site comprises a former
landfill site, operational between 1945 and 1955. The type of waste received by
the site is unknown. The operational period pre-dates the Control of Pollution Act
1974 and thus is unlikely to have operated under a formal licence

Ecologically MAGIC search indicates none exist within 500m of site boundary
designated sites’

Scheduled Pastscape website indicates no monuments on site or in close proximity
Monuments

! Includes sites designated as Site of Special Scientific Interest (SSSI), National Nature Reserve (NNR), Special Area of Conservation
(SAC, including candidate sites), Special Protection Area (SPA including potential sites), listed Wetlands of International Importance

(Ramsar site) and Local Nature Reserves (LNR).

f Grontmij

www.grontmij.co.uk




Cannock Chase District Council 3
Landfill Site off Hunter Road, North of Bridgtown, Cannock,

Staffordshire

EPA 1990 Part 2A Initial Site Investigation

Figure 2.1 — Site Location
S

----------

L - -~ [ -l [ /! LY s " .
Reproduced from Ordnance Survey Map under licence AL549878 with permission from the Controller of HMSO, © Crown Copyright.
Plan is not to scale.

2.2 Previous Reports

Grontmij has previously completed a desktop assessment of the site, as presented as Appendix
A. The assessment included the review of on-line data resources, in-house mapping and records
provided by the council, and a site walkover. The desk study report included an initial Conceptual
Site Model (CSM) of potential pollutant linkages, developed in accordance with the model
procedures® and statutory guidance®. The CSM is re-presented as Table 2.2 overleaf.

2 CLR11 Model Procedures for the Management of Land Contamination (EA & DEFRA September 2004)
® DEFRA Circular 02/2006, Environmental Protection Act 1990: Part IIA Contaminated Land:, September 2006.
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Table 2.2 - Potential Pollutant Linkages

Receptor Contaminant(s) Pathway(s) Potential | Probability | Overall Comments
Severity | Of Linkage | Risk*
of Occuring®
Linkage®
Residents of properties | Contaminants including (but Dermal contact and Medium Likely Moderate | Risk is greatest where
above infilled ground not limited to) metals, direct ingestion, possibly impacted soils are
(including children hydrocarbons; including inhalation of exposed or could be
playing in gardens) PAHs, VOCs, SVOCs and dust/vapours, encountered, for example,
asbestos within landfill consumption of home- when digging a vegetable
material grown vegetables patch or when children play
outdoors. Properties are
constructed directly above a
potentially significant
contamination source.
Sample collection and
analysis required to refine
conclusion on risk
Residents of properties | Methane and carbon dioxide Movement into Medium Likely Moderate | Installation and monitoring
above infilled ground from decomposition of buildings, subsequent of wells for gases and flow
deleterious elements of asphyxiation and rates is required to refine
landfill material explosion risk conclusion on risk
Subsurface services Contaminants including (but Chemical attack and Mild Likely Low to Further investigation data
serving the buildings not limited to) metals, tainting of water supply moderate | needed to refine
(principally water hydrocarbons; including could occur at high assessment/CSM
supply) PAHSs, VOCs and SVOCs contaminant
within landfill material concentrations / severe
pH levels
Property (structures) — Sulphate and pH Contact between Mild Likely Low to Further investigation data
sub-surface concrete contaminants and moderate | needed to refine

concrete

assessment/CSM
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Receptor Contaminant(s) Pathway(s) Potential | Probability | Overall Comments
Severity | Of Linkage | Risk*
of Occuring”
Linkage®
Secondary A aquifer Contaminants including (but Leaching of sall Mild Likely Low / Risk will depend upon depth
(superficial deposits; not limited to) metals, contaminants to Moderate | and concentration of
fluvioglacial sand and hydrocarbons; including aquifer (no aquiclude is contaminants, and leaching
gravels) beneath site PAHs, VOCs and SVOCs indicated on BGS potential of contaminants.
within landfill material mapping) Initial leachability testing
(soils) and dissolved phase
analysis (groundwater)
required to improve
understanding of site
Secondary A aquifer Dissolved dense Vertical migration of Mild Low to Low / Risk will depend upon
(solid geology; Pennine | contaminants or DNAPL (e.g. | dense contaminants Likely Moderate | concentration/mobility of

Middle Coal Measures)
beneath site

solvents) which have leached
to the overlying fluvioglacial
sand and gravel aquifer
(assuming both strata are in
hydraulic connectivity)

contaminants and
presence/thickness and
hydraulic connectivity of
overlying fluvioglacial
deposits. Initial leachability
testing (soils) and dissolved
phase analysis
(groundwater in fluvioglacial
sand and gravel) required to
improve understanding of
site
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Receptor Contaminant(s) Pathway(s) Potential | Probability | Overall Comments
Severity | Of Linkage | Risk*
of Occuring”
Linkage®
Ridings Brook 200m to Contaminants including (but Migration of dissolved Medium Low Low / Risk will depend upon
the south east (inferred | not limited to) metals, phase contaminants Moderate | concentration and mobility

down-hydraulic gradient
on basis of topography).
Fish within the brook
(assumed to be subject
to fishing rights)

hydrocarbons; including
PAHs, VOCs and SVOCs
within landfill material

within fluvioglacial
sand and gravel
deposits (assuming
hydraulic connectivity)

of contaminants. Although
the brook is inferred to be
hydraulically downgradient
of the site, there is
significant opportunity for
dilution and attenuation of
contaminants along the
200m flowpath to the Brook.
Initial dissolved phase
analysis (groundwater
within fluvioglacial deposit)
required to improve
understanding of site

' Taken from Table 6.3, CIRIA report 552 (Contaminated Land Risk Assessment — A Guide to Good Practice. Severity classified as minor, mild, medium or severe.
Probability classified as unlikely, low, likely or high. Overall risk considers both the severity and probability of the linkage (very low, low, moderate, high or very high).

See extract in Appendix B.
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3 INITIAL EXPLORATORY SITE INVESTIGATION

In order to further examine the potential pollutant linkages identified in Table 2.2, an initial
exploratory site investigation was designed with refence to BS10175:2001 and undertaken on
the 10™ December 2010. This section describes the site investigation undertaken and results
obtained.

3.1 Scope and Methodology
The intrusive site investigation included the following:

e A consultation exercise with residents living at the site, including a mailshot and a public
open evening;

e Obtaining plans of underground services and CAT-scanning proposed drilling locations,
using a Radiodetection CAT1 and signal generator;

e Advancing five hand dug pits (TP1-TP5) to a maximum depth of 1m, to examine shallow
soil conditions;

e Logging soil arisings in accordance with (BS5930:1999), and additionally noting any
visual or olfactory evidence of potential contamination;

¢ Retaining