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Introduction

Buro Happold are currently engaged on two further school sites in Barnsley which form part of Barnsley
BSF Phase 3, namely:

» Holgate Kingstone ALC (NGR: SE 433088 406238) — Former SR Gent site,

» Foulstone Wombwell ALC (NGR: SE 440290 403880) — Former Darfield Main Colliery site.

For clarity and ease of reference, we propose to deal with the sites in separate technical notes with this
one focussing on the proposed Holgate Kingstone ALC only.

Background

We have previously contacted the Local Authority EHO/CLO regarding the proposed Holgate Kingstone
ALC site and been made aware of the existing data that was already available for the disused quarry
area of the site. We have obtained most of this data and this along with the data provided by Barnsley
MBC specifically for the scheme in respect of ground contamination is listed below:
» FWS Consultants Limited Report entitled “Contamination and Geotechnical Investigation of the
SR Gent Premises, Dodworth Road, Barnsley” (ref. 1082), dated April 2008, on behalf of Price
Waterhouse Coopers.
= Abatech Consulting Engineers Report entitled “Former S.R. Gent Site, Dodworth Road, Barnsley:
Groundwater Risk Assessment” (ref: S6/033), dated January 2008, on behalf of Barratt Sheffield.
s White Young Green Report entitled “Geo-Environmental Desk Study Report, Former S.R. Gent
Site, Dodworth Road, Barnsley” (ref. A051835-2), dated January 2009, on behalf of Price
Waterhouse Coopers.
e CC Geotechnical Report entitled “Geoenvironmental Report for a site at Holgate School,
Barnsley” (ref. 08/5373), dated June 2009, on behalf of Barnsley Metropolitan Borough Council,

The proposed scheme includes a former quarry, an area of existing playing fields and the existing
Holgate School. The proposed overall development (Enclosure 1) stretches over all of these areas,
although it is the quarry area which has been subject to the most previous development as indicated on
the constraints drawing prepared for the scheme (Enclosure 2),

Given the contrast in previous land usage and thus the likely degree of ground contamination, the site
has been subdivided into three broad segments as indicated on the thumbnail in Enclosure 2, namely:

o The Former Quarry Area.

+« The Green Space Area.

s Existing Schoal Site.

These are dealt with separately in the following paragraphs in reverse order with the simplest first.

The Existing School Site

The existing Holgate School site is to be subject to demolition of the existing buildings and asscociated
activities followed by the placement of a ‘clean’ layer of 6F2 (processed demolition arisings) covered
with layer of topsoil approximately 300 mm thick to form the proposed grass pitch. This proposed
layers are required as part of the scheme and should be placed in accordance with the excavating and
filling specification requirements thus providing a layer of ‘clean’ cover to the existing material for which
there is currently no chemical data. This needs to be reviewed as the scheme advances.
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The Green Space Area

The area of green space (ie the existing playing fields including tennis courts and running track) is
essentially undeveloped other than the reprofiling to form the terraces upon which the existing
pitches/courts are formed. The intention is to keep the existing pitches/courts unchanged as far as
reasonably practical.

In order to ensure compliance with current guidance in respect of human health and environmental
receptors for the green space area, an programme of shallow surface sampling of topsoil and substrate
was undertaken to determine the nature and characteristics of the materials currently present. The
factual data is presented Structural Soils Limited {SSL) Factual Report’ and an exploratory hole location
plan is provided in Enclosure 3.

Topsgil Review

The topsoil information has been reviewed and assessed and the following data summaries/
interpretation is provided:

e BHGE assessment of chemical results for topsoil — Enclosure 4.

¢ BHGE summary plan for topsoil exceadances of Phase 1 Earthworks Specification — Enclosure 5.

¢ BHGE assessment of US95 for identified exceedances for topsoil — Enclosure 6.

A revisw of the 65 No. topsoil samples available indicates there are some minor exceedances of the
Earthworks Specification values agreed for the Barnsley BSF Phase 1 (Enclosure 5 refers) but when the
US95 of these determinands are examined, they are all found to be below the relevant threshold value.
As such, the topsoil can be considered to be uncontaminated and no further assessment for this
material is necessary.

‘Subsoeil’ Review

The ‘subscil’ / substrate information has been reviewed and assessed and the following data
summaries/ interpretation is provided:

BHGE assessment of chemical results for ‘subsoil' — Enclosure 7.

BHGE summary plan for ‘subsoil’ exceedances of Phase 1 Earthworks Specification— Enclosure 8.
BHGE assessment of US95 for identified exceedances for ‘subsoeil’ — Enclosure 9.

BHGE assessment of capping layer thickness for “subsoil’ = Enclosure 10.

A review of the exploratory hole records supports the theory that the upper terraces of the green space
are ‘cut platforms’ in natural ground giving way to fill platforms’ lower down the hillside as envisaged.
As such, the expectation of topsoil overlying natural material on the upper platforms giving way to
topsoil overlying fill/Made Ground on the lower platforms has been confirmed.

Further analyses of the 58 No. ‘subsoil’ samples indicates that the green space west of the cricket pitch
(formed by terraces cut into natural ground) can be summarized as ‘clean’ topsoil overlying ‘clean’
natural ground whereas the ‘subsoil’ for the terraces east of the cricket pitch (the area clouded in red)
can be summarized as 'clean’ topsoil overlying Made Ground which required further statistical
assessment. It should be noted that the area clouded in blue includes Made Ground requiring statistical
assessment which has been included in the overall Made Ground analyses.

! Structural Soils Limited report entitled “Factual report on the ground investigation at Holgate
Kingstone, Barnsley™ (Ref.761493), dated April 2010, prepared on behalf of Laing O’'Rourke” - Draft.
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Statistical assessment {US95) was undertaken for the Made Ground in respect of arsenic, chromium,
copper, lead, mercury, zinc, EPH and benzo(a)pyrene (see Enclosure 8). Chromium, Lead, EPH and
benzofa)pyrene US95 values are below the ‘threshold’ values selected but arsenic, copper, mercury and
zinc USY5 values still exceed the ‘threshold’ values selected thus consideration of a ‘clean' cover
thickness is required,

The only industry standard tool available to undertake a ‘clean’ cover assessment is designed for
residential development® with plant uptake and, as such, is considered to be overly onerous for the
assessment of playing fields at a school site. Given the conservative nature of the assessment, the
following scenarios have been examined (Enclosure 10 refers):

» Standard modsl (based on 600 mm mixing zone) — critical determinand arsenic if target value of
35 mg/kg is used yielding a cover thickness requirement of 479 mm.

» Standard model (based on 600 mm mixing zone) - critical determinands copper and mercury if
target value of arsenic of 79 mg/kg (as agreed on Phase 1) is used yielding a cover thickness
requirement of 365 and 367 mm respectively.

* Revised model (based on 300 mm mixing zone) - critical determinand arsenic if target value of
35 mg/kg is used yielding a cover thickness requirement of 240 mm.

+ Revised model (based on 300 mm mixing zone) — critical determinands copper and mercury if
target value of arsenic of 79 mg/kg {as agreed on Phase 1) is used yielding a cover thickness
requirement of 183 mm for both determinands.

As the ‘standard’ cover thickness model is considered overly onerous and the existing thickness of
‘clean’ topsoil is currently around 300 mm over the Made Ground area, it is considered that either
reducing the mixing zone to 300 mm (which for turf is considered conservative) or resetting the target
value from the arsenic SGV of 35 mg/kg to the previously agreed site specific value of 79 mg/kg both
generate acceptable solutions in respect of human health risk as the only other determinands requiring a
greater cover thickness are copper which is a phytotoxin and mercury for which the agreed earthworks
value for Barnsley BSF Phase 1 is 15 mg/kg thus requiring no further action.

Geoenvironmental Review

In terms of geoenvironmental impact, all 58 No. leachate samples (Enclosure 11 refers) from the
substrate were either below UK Drinking Water Values and/or EQS Values and, as such, are not
considered to be significant in terms of geoenvironmental receptors. 10 No. leachate samples failed to
comply with the Earthworks Specification for Barnsley BSF Phase 1 in respect of Zinc but this value is
likely to be reviewed for Phase 3 works as it is considered to be overly onerous in this case.

Summary

Given the foregoing, it is considered that for the area of green space the elevated concentrations
observed are either statistically insignificant in terms of US85 values or require a ‘clean’ cover thickness
of less than that already present. This is based on either applying the site specific considerations of
either the thickness of the mixing zone or revised target vaiue for arsenic/mercury as used in Barnsley
BSF Phase 1. As such, a 'do nothing’ scenario is proposed for the green space area in respect of
cantaminated land requirements, that is to say the pitches could be left as they are.

2 BRE Report entitled “Cover Systems for Land Regeneration - Thickness Design of Cover Systems for
Contaminated Land”, dated March 2004, on behalf of the BRE, the Association of Geotechnical and
Geoenvironmental Specialists (AGS), the Department of Trade and Industry (DTI) the and National
House Building Council (NHBC).

026077_K&H_Tech_Note_02_Dft.doc Page 3 of 6



job name
jobnao

time

subject

=
date May 2010 H ”
(i
-

Technical Note 2

Holgate Kingstone ALC, Barnsley )
026077

%

Contaminated Land Review

Buro Happold

The Quarry Area

The quarry area has been the subject of a significant degree of previous land usage including mineral
extraction, backfiling and former SR Gent factory with a Shell PFS (Petrol Filling Station) to the
northwestern boundary of the site (Enclosure 2 refers). it should be noted that the Shell PFS is to be
decommissioned by others on behalf of Barnsley MBC prior to becoming part of the proposed
development site and thus is not specifically addressed in this note.

The quarry area has also been the subject of a number of previous investigations including sampling and
testing undertaken by others. This data has been reviewed in the context of the current development
proposal in accordance with current guidance in respect of human health and gecenvironmental
receptors. The following information is provided:

*  Exploratory hole location plan — Enclosure 12.

* BHGE assessment of chemical results — Enclosure 13,
BHGE assessment of US85 for identified exceedances for Made Ground — Enclosure 14.
BHGE assessment of capping layer thickness for Made Ground - Enclosure 15.

A review of the soil samples available indicates there are some exceedances of the Earthworks
Specification values agreed for the Bamsley BSF Phase 1 (Enclosure 13 Page 4 refers) namely
chromium, lead, zinc, sulphate and TPH. In addition there are elevated concentrations benzene, BTEX
{Sum) and PAH (as identified in Enclosure 13). These determinands required further consideration and
statistical assessment.

Statistical assessment (US95) was undertaken for the Made Ground in respect of chromium, lead, zing,
sulphate, TPH, benzene, BTEX (Sum), aromatics >EC12-EC16 and PAH (Enclosure 14 refers).
Chromium, lead, zinc, sulphate, aromatics >EC12-EC16 and two PAH US95 values are below the
'threshoid’ values selected but TPH, benzene, BTEX {Sum) and eight PAH plus Total PAH US95 values
still exceed the ‘threshold’ values selected thus consideration of a ‘clean’ cover thickness is required.

A ‘cleary’ cover assessment has been undertaken (Enclosure 15 refers) which is considered to be overly
onerous for the assessment of a school site. Notwithstanding this, given the determinands concerned it
is considered prudent to apply this conservative assessment for the quarry area as some of the non
geoenvironmental design drivers will result in clean material {structural or landscape build-ups) being
introduced to construct the development.

In terms of human health, the maximum thickness of clean cover required in accordance with ‘cover
systems for land regeneration — 2004’ based on the most critical determinand, TPH, is 549 mm. The
current development proposal typically includes surface build-ups of approximately 500 mm thus an
additional layer of ‘clean’ earthworks material is considered necessary.

Due to the site setting in the base of a former quarry combined with the requirement to bring in all the
standard utilities (typically occupying the surface 1 m), it is proposed that the layer of ‘clean’ earthworks
material is thickened from the basic requirement for human health end use (o achieve 549 mm) to
1.50 m thick. This is to allow all future excavations for the standard utilities, pile caps and ground
beams etc for the proposed scheme to be all undertaken in ‘clean’ material. 1t should also future-proof
the scheme in respect of additional future minor developments that may be undertaken. This proposal is
considered feasible for this scheme because a suitable quantity of ‘clean’ earthworks material can be
sourced on site (upper terrace of green space area) in order to provide a holistic and sustainable
engineering selution in respect of a number of ground related risks. !t should be noted, however, that
any piled foundations or deep drainage runs will penetrate the ‘clean’ earthworks material capping and
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thus appropriate measures will need to be undertaken and any contaminated arisings will need to be
managed accordingly.

Geoenvironmental Review

In terms of geocenvironmental impact, there are 5 No. leachate samples and 8 No. water samples from
the quarry area which have been reviewed with reference to UK Drinking Water Values, EQS Values and
the Bamsley BSF Phase 1 earthworks specification leachate requirements (Enclosure 16 refers).
Examination of Enclosure 16 shows that most determinands are not significantly elevated although there
is a marginal exceedance of phenol, an isolated exceedance of cyanide and a couple of significantly
elevated TPH values. Given the geoenvironmental setting of the quarry area, the phenol and cyanide
values are not considered to be sufficiently elevated to require further assessment but the TPH values do
require further consideration.

The elevated TPH values are considered to have two potential gecenvironmental impacts, namely:
* Volatile vapour migration to the proposed development.
+  Migration of contamination off site.

The likelihood of vapour migration into the proposed development is currently being reviewed. In the
event that a significant risk is identified in this regard, the currently proposed DPM of 2000 gauge
visqueen would be upgraded to hydrocarbon resistant membrane. This will require further discussion on
completion of the vapour migration risk review.

The issue of the migration of contaminated (principally hydrocarbons) groundwater has been previously
assessed by others. A copy of a detailed QRA prepared by Abatech international Limited is provided.
The assessment includes the following key points:
e The environmental setting — poor quality fill materials previously placed.
Coal Measure strata - low sensitivity receptor.
No identified sensitive receptors in the general vicinity (within 500 m).
Low mobility of ground water.
Low risk of migration off site.

Qverall, based on the information available, the overall gecenviranmental requirements in respect of
ground contamination for the scheme are considered to be the incorporation of a hydrocarbon resistant
membrane subject to a vapour migration risk review to be provided separately.

Summary

Given the foregoing, it is considered that for the quarry area the concentrations of the determinands
observed are either below the appropriate threshold values or statistically insignificant in terms of US95
values with the exception of TPH and some speciated PAH concentrations which require a ‘clean’ cover
thickness of approximately 550 mm. As such, there is a requirement for ‘clean’ earthworks material to
be place below the proposed build-ups in respect of human health. It is proposed to thickened the
‘clean’ earthworks material to a thickness of 1.50 m to future proof the development and ensure the
construction workforce are typically working within ‘clean’ material with the exception of any piling
works or deeper parts of drainage runs.

In terms of groundwater, the petrochemical contamination identified is considered to be immobile and
thus requires no further specific action based on the DQRA undertaken by Abatech International Ltd.
The petrochemical contamination observed could well require a vapour proof membrane, this is under
current under review and will be provided separately.
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Proposed Remediation Strateqy

The proposed remediation strategy can basically be summarized as follows:

Existing Holgate Schooi Area

Existing Holgate school site to be demolished with appropriately sorted and processed material spread
on this area ang then covered by final end use surface build-ups typically assumed to be between 300
mm and 500 mm in thickness. Further sampling and review is required in this specific area.

Existing Green Space Area

The existing green space area is considered to require no remedial action and thus is proposed to stay
generally as is. The only currently proposed change is to remove the uppermost terrace in the
southwestern corner to provide ‘clean’ material to be used in the quarry area as summarized below.

Existing Quatry Area

The quarry area is considered to require at least 548 mm of 'clean’ cover in respect of human health
guide lines. It is proposed to provide approximately 1.50 m of site won (upper terrace) ‘clean’ material
as this has been determined to be a cost effective way of addressing a number of both physical and
geoenvironment constraints in addition to advantages of practicality and buildability.

A hydrocarbon proof membrane is likely to be required beneath buildings but this is subject to further
review.

Other issues which are currently being monitored or under review which will need to be submitted and
agreed include:
« Review of volatile petrochemical fraction to assess requirement for hydro carbon resistant
membrane.
+ (Gas regime and suitable protection measures for proposed buildings.
» Review of Barnsley BSF Phase 1 earthworks specification ‘contamination’ requirements, namely
soil pH and leachate zinc, sulphate and TPH values
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Envirolab Job Number: 10/00524
Client: Laing O'Rourke

Client Project Name: Kingstone Holgate ALC
Client Project Ref: 761493

026077_HK_Human h_PF_DFT xis

Lab Sample 1D J0700524/90700524/80/00524/60/00524/60/00524/g0/00524/60/00524/g0/00524/80/00524/40/00524/60/00524/§0/0052 4/ JOI00524/ J0/00524/ 40100524/ 0I00524/ A0/00524/ AOI00524/ A0/005 24/ A000524 524/710/00524/80/00524/ £22%
Client Sample No 1 1 1 1 1 7 1 1 [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 E £z
Client Sample ID PFO1 | PF02 | PFo3 | PFo4 | PFo5 | PFo6 | PFo7 | PFo8 | PFOS | PF10 | PF11 | Pri2 | PF13 | PF14 | PF15 | PF16 | PF17 | PF18 | PF19 | PF20 | PF21 | PF22 | PF23 § () 3 5 | EW Specification
pth to Top 3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 01 t§53F Soil concentration|
ample Type 2 £ Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoll | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoll | Topsoil | Topsoil g 3 z =
ample Matrix Code 5 = 3 5A 3 3 5A 5A 5 5 3A 3 3 3 3A 3 3 5A 5A 5A 5A 5A 5A 5A 3A | B T—
Krsenic malkg | A-1-024] 18 15 E 6 g 3 0 5 2 T g 12 12 8 13 9 10 9 10 6 ikl 12 12 i
Cadmium mgikg | A-T-024] 1.1 1.1 1.5 1.2 0.8 0.9 0.8 1.3 1.3 1.1 1.1 1 1 1 1.3 0.7 07 0.7 0.8 0.6 0.7 1 0.9 L8 30
Chromium ma/kg | AT-024] 20 16 17 19 11 13 11 21 17 17 19 21 15 15 21 14 14 17 20 15 16 17 19 | 200 = o
Copper mg/kg | A-T-024] 22 33 22 28 20 19 21 29 26 22 29 26 27 23 25 17 16 23 25 15 20 25 23 6200 190 190
head mglkg | A-T-024] 48 40 44 62 39 41 43 52 47 43 45 43 60 38 48 35 23 33 40 30 43 46 44 450
|Mercury mg/kg | AT-024] <0.17 | <0.17 | <017 | <017 | <017 | <017 | <017 | <017 | <017 | <017 | <0.17 | <017 | <0.17 | <017 | <017 | <017 | <017 | <017 | <0.17 | <0.17 | <017 | <017 | <0.17 15
[Nickel mgkg |A-T-024] 19 36 19 18 15 16 16 20 20 20 28 22 19 24 20 14 14 14 13 12 12 18 18 ‘ 1—‘”
Selenium mglkg A-T-024] 1 2 2 2 <1 2 <1 2 2 1 <1 2 2 1 2 L 1 =i =3, = L 2 £ .. = -
Zinc mglkg | A-T-024| 84 69 109 95 71 61 65 99 85 91 97 79 87 90 80 55 55 59 74 52 62 76 72 330 300
r Determinand e -
Phenols - Total by HPLC mg/kg |A-T-050s] <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2 <0.2 <0.2 —
Cyanide (free) mg/kg }7-042sTd <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 = i 5 = = - = - <5 ™ =
Asbestos Screen Visual | No ACM| No ACM| No ACM| No ACM| No ACM | No ACM| No ACM | No ACM | No ACM | No ACM [ No ACM | No ACM| No ACM | No ACM | No ACM | No ACM [ No ACM| No ACM | No ACM | No ACM | No ACM | No ACM | No ACM 0.1% =
pH pH |A-T-031s] 67 6.3 5.6 5.6 5.8 5.7 5.8 5.4 6 5.9 5.9 6.2 6.2 6.1 5.6 5.7 59 6.7 76 6.1 5.6 5.7 6 > 5<PH<: 6<pH<8
EPH total (C10-C36) mgkg [A-T-023s] <10 | <10 | <10 12 <10 | <10 | <10 | <10 | <10 | <10 | <10 [ <10 | <10 | <10 | <10 | <10 | <10 | <10 | <10 20 <10 | <10 | <10 300
PAH 16 —
Naphthalene mg/kg [A-T-019s] 0.46 3.3 0.07 0.23 0.09 0.11 0.31 0.17 0.13 0.55 0.07 0.17 0.42 0.19 0.17 0.13 0.1 0.09 0.09 0.06 0.33 0.2 0.16 - 92
Acenapthylene mglkg [A-T-019s] 0.07 0.51 002 | <001 | <0.01 | <0.01 | 0.02 0.02 0.06 002 | <0.01 [ 0.01 0.02 0.01 0.04 0.02 | <001 | <001 | 003 | <0.01 | 0.04 0.03 0.02
Acenapthene mg/kg |A-T-01 0.08 076 | <001 | 0.01 | <0.01 | <0.01 | <0.01 | 0.05 1.09 0.12 006 [ <001 | 0.03 0.02 0.02 0.02 002 | <001 | 004 0.02 0.07 0.02 0.01
Fluorene mg/kg |A-T-019s] <0.01 | 0.13 002 | <001 | <0.01 | <0.01 | <0.01 | <0.01 | 0.56 011 | <001 | <001 | <001 | <001 | <001 | <001 | <0.01 | <0.01 | <001 | <0.01 | <0.01 | 001 | <0.01
Phenanthrene mg/kg |A-T-019s] 1.37 10 0.73 0.33 0.27 0.37 0.43 0.51 13.1 1.12 0.6 0.22 0.65 0.29 0.64 0.44 0.27 0.36 0.28 0.28 0.78 0.89 0.43 =1
Anthracene mg/kg |A-T-019s] 0.7 4.69 0.26 0.07 0.08 0.13 0.18 0.24 3.16 0.5 0.25 0.04 0.27 0.14 02 0.08 0.12 0.13 0.13 0.14 0.29 0.32 0.15 :
Benzo(a)anthracene mg/kg |A-T-019s] 0.71 2.41 0.07 0.08 0.03 0.05 0.1 0.07 4.19 0.21 0.11 0.04 0.08 0.05 0.13 0.13 0.02 0.03 0.08 0.03 0.09 0.09 0.09
Fluoranthene mg/kg |A-T-019s] 1.73 6.21 0.12 0.19 0.08 0.14 0.22 0.29 10 0.38 0.28 0.16 0.26 0.21 033 0.25 0.09 0.14 0.14 0.09 0.22 0.33 0.2
Pyrene mg/kg |A-T-019s] 1.37 5.07 0.09 0.15 0.07 0.12 0.19 0.23 7.49 0.29 0.27 0.14 0.21 0.2 0.27 0.21 0.07 0.11 0.13 0.08 0.18 0.26 0.16
Chrysene mg/kg |A-T-019s] 1.88 8.24 0.36 0.36 0.13 0.27 0.47 0.4 6.98 0.53 0.46 0.24 0.47 0.25 0.51 0.38 0.2 0.16 0.31 0.18 0.37 0.53 0.42
|Benzo(b)flucranthene mg/kg |A-T-019s] 2.22 8.62 0.05 0.31 0.13 0.07 0.24 0.37 461 0.27 0.4 0.09 0.35 0.12 0.47 0.29 0.09 0.12 0.28 0.13 0.28 0.16 026 |
I?renm(k)ﬂuoranthene mg/kg |A-T-019s] 247 8.5 0.06 0.21 0.1 0.15 0.22 0.45 2.1 0.33 0.55 0.05 0.33 0.22 0.38 0.14 0.12 0.1 0.26 0.21 0.32 0.24 0.2
enzo(a)pyrene mg/kg |A-T-019s| 1.03 3.1 <0.01 | 0.04 [ <0.01 0.11 0.28 0.12 0.05 0.1 002 | <001 | 0.1 0.12 008 | <0.01 [ 0.03 0.07 0.03 0.09 0.11 0.01 3.3
Indeno(123-cd)pyrene mgkg |A-T-019s] o0.59 0.13 | <0.01 | <0.01 | <0.01 0.03 0.03 0.01 093 | <0.01 | <001 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <001 | 0.02 —
|Dibenzo(ah)anthracene mgkg |A-T-019s] 0.19 | <001 | <001 | <0.01 0.06 <0.01 0.05 <0.01 0.32 0.04 <0.01 | <0.01 | 0.04 <0.01 0.02 002 | <0.01 004 | <0.01 | <0.01 | <0.01 0.19 0.15 1.3
Benzo(ghi)perylene mg/kg [A-T-019s] 1.17 1.78 | <001 | 012 | <0.01 | <0.01 | <001 | <001 | 343 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 0.15 013 | <001 | <001 | <001 | <0.01 | 015 | <0.01 | 0.04
Coronene mg/kg |A-T-019s] 004 | <0.01 | 002 002 | <0.01 | <0.01 | <0.01 [ 0.01 0.1 <0.01 | <0.01 | <001 | <001 | <001 | 0.2 0.02 | <0.01 | <0.01 [ 002 | <0.01 | <0.01 | <0.01 [ <0.01 =
Total PAH mg/kg |A-T-019s] 16.1 63.5 1.87 2.11 1.04 1.56 273 2.95 62 45 3.15 1.17 3.14 1.79 3.44 2.31 1.1 1.32 184 1.24 3.2 3.39 2.33 100 " 100
Classification Tests
Sulphate (water sol 2:1) gl |A-T-026s] 0.02 0.02 0.01 0.01 001 | <0.01 | <001 | 003 | <0.01 | <0.01 002 | <001 | <0.01 | <0.01 | <001 | 001 | <0.01 | <001 | 002 | <001 | 003 | <0.01 | 0.03
% Stones >10mm~ % wiw | A-T-044] <0.1 11 <0.1 <0.1 27.2 218 22.6 <0.1 2180 | <01 <0.1 <0.1 17.8 <0.1 <0.1 35.6 32 26.8 25.4 35.8 32.1 84 2.1
Project name: Barnsley BSF - Phase 3 - Holgate Kingstone ALC iy
Report title: Ground Contamination Assessment FEEE EE
Table title: Contamination Assessment - Topsoil S
Buro Happold
'Dato: May 2010 Job No. 026077 Ground Engineering
GENERAL NOTES: Page 1 of 4
All results reported on dry weight basis
No ACM = No Asbestos Containing Material
Numbers in red not currently part of earthworks specification o
*Generic Assesment Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007). Residential Without Plant Uptake
SCREENING CRITERIA NOTES
(1) Former SGV retracted in 2007 ) . _
(2) Generic Assesment Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007). Residential Without Plant Uptake.
(3) Based on Environment Agency Technical Guidance WM2 'Hazardous Waste' (2003, version 1)
(4) Guidance on the Disposal of “Contaminated Soils". Environment Agency. Version 3, February 2001 (Now withdrawn). )
(5) Based on Environment Agency ‘Guidance on Sampling and Testing of Wastes to meet Landfill Acceptance Procedures' (2005, version 1) Inert waste criteria,
(6) ICRCL values
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Envirolab Job Number: 10/00524

Client: Laing O'Rourke
Client Project Name: Kingstone Holgate ALC

Client Project Ref: 761493

026077_HK_Human h_PF_DFT xis

[Lab Sample ID 10/00524/80/00524/80/00524/40/00524/80/00524/80/00524/80/00524/80/00524/80/00524/90/00524/90/00524/90/00524/90/00524/90/00524/90/00524/90/00524/90/00524/90/00524/9/00524/1 P/00524/ 1 /0052471 /00524/1 ez E

[Client Sample No 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7 1 3 1 1 g % : -

Client Sample ID PF24 | PF25 | PF26 | PF27 | PF28 | PF29 | PF30 | PFal | PF32 | PF33 | PF34 | PF35 | PF36 | PF37 | PF38 | PF40 | PF41 | PFa3 | PFa4 | PF46_| PFa7 | PF48 £ i _a EW Specification
epth to Top 3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 01 0.1 g Soil concentration
ample Type 2 £ Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil Topsoil | Topsoil g S ;
ample Matrix Code 5 = 5A 5A 3A 3A 3A 3A 3A 3A 3A 3A 3A 3A 3A 3A 6A 3A 5A 5A 3 3 6E 3A 58

Arsenic ma/kg | A-1-024 7 7 11 8 ] 8 12 5 11 7 12 13 15 15 24 1 7 T 8 15 35 10 79

Cadmium mgkg | A-T-024] 0.7 0.7 11 0.8 0.7 07 11 <0.5 0.8 0.9 08 0.9 1 1 14 09 0.8 0.7 14 1.3 13 07 30

Chromium mg/kg | A-T-024 12 19 20 14 16 13 24 7 20 30 22 21 26 26 33 30 22 25 38 36 33 19 , 200

Copper mg/kg | A-T-024| 14 14 18 15 15 13 23 8 19 17 22 21 23 25 82 138 16 15 21 43 74 21 190 "' 190

[Cead mg/kg | A-T-024| 26 25 41 34 33 31 39 20 37 24 33 a1 50 54 122 37 24 5 29 51 119 28 450

Mercury mg/kg | A-T-024] <0.17 | <017 | <017 | <017 | <017 | <0.17 | <0.17 | <0.17 | <0.17 | <0.17 | <0.17 | <0.17 | <017 | <017 | 0.31 <017 | <017 | <0.17 | <0.17 | <0.17 036 <0.17 15

Nickel maka [A-T-024] 12 13 16 13 13 12 18 T 15 21 16 16 16 18 21 23 17 18 24 22 25 13 - 130

Selenium mg/kg | A-T-024 1 1 2 1 2 1 2 <1 1 <1 1 1 2 2 2 <1 <1 2 1 2 :: 1 - 260

Zinc makg | A-T-024] 49 43 62 55 57 46 92 27 59 63 59 55 62 65 151 71 49 57 88 106 126 51 330/ 300

her Deter n _
|Phenols - Total by HPLC mg/kg |A-T-050s] <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <(.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ) 5
Cyanide (free) mg/kg }T-042sT <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 L - 25
Asbestos Screen Visual | No ACM|No ACM| No ACM| No ACM| No ACM| No ACM| No ACM | No ACM [ No ACM| No ACM | No ACM | No ACM | No ACM | No ACM [ No ACM | No ACM [ No ACM| No ACM | No ACM | No ACM | No ACM | No ACM| 0.1%
|pH pH |A-T-031s|] 54 6.1 58 6.8 6.6 6.4 7.3 6.1 6 56 6.2 5 5 5 6.9 6.1 6.1 6.2 6.4 5.7 62 63 | s<pH<9 " 6<pH-<8
|ePH total (c10-C36) mgkg |AT-023s] <10 | <10 | <10 | <10 | <10 | <10 | <10 | <0 | <0 | <10 [ <10 [ <0 | <10 | <10 93 <10 | <10 | <10 | <10 | <10 | <0 | <10 500 "

PAH 16

Naphthalene mg/kg |A-T-019s] 0.1 0.07 0.08 0.08 0.08 0.08 0.33 0.08 0.25 0.39 0.22 0.09 0.19 0.12 0.44 0.11 0.1 0.05 | <0.01 0.07 046 0.08 8.2

Acenapthylene mgkg |A-T-019s] 0.02 | <001 | <001 | <001 | <001 | <0.01 008 [ <0.01 0.03 006 | <0.01 | <0.01 002 | <001 | 016 | <001 | <0.01 | <0.01 | <0.01 | <001 | 014 | <0.01

Acenapthene mg/kg |A-T-019s] <0.01 0.02 0.08 0.02 0.02 0.01 0.14 0.01 0.11 0.03 0.05 0.02 0.07 0.02 032 | <0.01 0.03 0.02 | <001 | <0.01 0.09 0.02

Fluorene mg/kg |A-T-019s] <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 0.03 | <0.01 0.06 0.02 002 | <001 | <001 | <001 | 023 | <0.01 | <0.01 | <0.01 | <001 | <0.01 | 011 <0.01

Phenanthrene ma/kg [A-T-019s] 0.36 0.25 0.92 0.55 0.22 0.29 2.1 0.26 0.96 1.2 0.87 0.27 0.69 0.5 6.35 0.21 0.35 0.35 | <0.01 0.23 215 0.21

Anthracene mg/kg [A-T-019s] 0.19 0.12 0.3 0.28 0.08 0.12 1.01 0.11 0.28 0.42 0.33 0.13 0.31 0.15 17 0.08 0.08 1.95 <0.01 0.14 057 0.07

|Benzo(a)anthracene mg/kg |A-T-019s] 057 0.05 0.19 0.07 0.03 0.04 0.1 0.04 0.09 0.09 0.08 0.05 0.09 0.07 263 0.02 0.05 0.02 0.04 | <0.01 1.4 <0.01

Fluoranthene mglkg |A-T-019s] 0.82 0.08 0.4 0.09 0.05 0.08 0.38 0.07 0.26 0.23 0.19 0.09 0.2 0.11 478 0.06 0.11 <0.01 | <001 | <0.01 1.85 004 B

Pyrene mglkg [A-T-019s] 063 0.07 0.3 0.08 0.06 <0.01 0.29 0.06 0.2 0.19 0.16 0.08 0.16 0.09 338 | <0.01 0.1 005 | <001 | <0.01 144 0.03 :

Chrysene mg/kg |A-T-019s] 147 0.22 0.65 0.23 0.12 0.19 047 013 0.68 0.46 0.39 0.14 0.32 0.24 5.33 0.07 0.18 0.15 0.04 0.05 246 0.02

Benzo(b)fluoranthene mg/kg A-T-019s] 1.13 0.14 0.54 0.08 | <0.01 0.09 0.23 0.12 0.4 0.21 0.31 0.04 0.11 <0.01 | 335 0.02 0.05 0.12 <0.01 0.02 28 0.08

Benzo(k)fluoranthene ma/kg A-T-D1gsl 1.2 0.07 0.4 0.02 <0.01 0.07 0.2 0.12 0.34 0.14 0.3 <0.01 0.05 <0,01 3.01 <0.01 0.03 <0.01 <0.01 <0.01 1.93 0.09

Benzo(a)pyrene mg/kg |A-T-019s| 0.64 <0.01 01 004 | <0.01 | <0.01 | <001 0.01 0.16 0.13 | <0.01 | <0.01 012 | <0.01 23 <0.01 009 | <0.01 | <0.01 0.08 1.75 0.02 3.3

Indeno(123-cd)pyrene ma/kg |A-T-019s] 035 | <0.01 002 | <0.01 | <0.01 0.04 0.06 <0.01 | <0.01 0.02 0.02 0.02 003 | <001 | 098 0.04 0.03 | <0.01 | <0.01 0.04 121 0.05

Dibenzo(ah)anthracene mg/kg |A-T-019s] 0.06 0.03 0.11 0.08 0.05 0.01 0.06 | <0.01 0.02 0.13 002 | <0.01 0.06 0.07 0.19 0.05 003 | <001 | <0.01 0.12 0.35 0.12 1.3@ 3.3°

Benzo(ghi)perylene mg/kg A-T-0195[ 0.76 0.08 0.01 <0.01 <0.01 0.06 0.13 0.05 <0.01 0.15 0.08 <0.01 0.08 0.02 2.32 0.01 0.03 0.02 <0.01 <0.01 161 0.02

Coronene mg/kg [A-T-019s] 002 | <0.01 0.01 0.04 | <0.01 | <0.01 0.01 <0.01 | <0.01 0.03 <0.01 | <0.01 | <0.01 | <0.01 0.11 0.01 <0.01 | <0.01 | <0.01 0.02 005 0.02

Total PAH mg/kg |A-T-019s] 832 1.2 4.13 1.69 0.73 11 5.64 1.09 3.84 3.89 3.05 0.94 249 1.39 375 0.68 1.27 2.74 0.07 0.79 203 0.9 100" 100
lassification T

|Sulphata (water sol 2:1) gl [A-T-0265] 0.01 <0.01 | <0.01 | <0.01 | <0.01 | <0.01 0.03 | <0.01 0.03 | <0.01 | <0.01 | <0.01 | <0.01 [ <0.01 002 | <0.01 | <0.01 | <0.01 [ <0.01 0.02 003 | <0.01

2 Stones >10mm-~ % wiw | A-T-044] 385 40 10.6 30 24.6 38.9 3.9 69.8 296 17.7 258 26 18.3 12 235 45 25.9 23.4 <0.1 <0.1 44 30.7

Project name: Barnsley BSF - Phase 3 - Holgate Kingstone ALC

Report title: Ground Contamination Assessment

Table title: Contamination Assessment - Topsoil

Buro Happold
|Date: May 2010 Job No. 026077 Ground Engineering

GENERAL NOTES: Page 2 of 4

All results reported on dry weight basis

No ACM = No Asbestos Containing Material
Numbers in red not currently part of earthworks specification

*Generic Assesment Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007). Residential Without Plant Uptake.

SCREENING CRITERIA NOTES
(1) Former SGV retracted in 2007 ) )
(2) Generic Assesment Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007) Residential Without Plant Uptake.
(3) Based on Environment Agency Technical Guidance WM2 'Hazardous Waste' (2003, version 1)

(4) Guidance on the Disposal of “Contaminated Soils". Environment Agency. Version 3, February 2001 (Now withdrawn).

(5) Based on Environment Agency 'Guidance on Sampling and Testing of Wastes to meet Landfill Acceptance Procedures' (2005, version 1) Inert waste criteria.

(6) ICRCL values
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026077_HK_Human h_PF_DFT xis
Envirolab Job Number: 10/00524
Client: Laing O'Rourke
Client Project Name: Kingstone Holgate ALC
. Client Project Ref: 761493
[Cab Sampie ID /00524/19/00524/1/00524/19/00524/19/00524/19/00524/19/00524/1P/00524/1 P/00524/1P/00524/1 /00524/1 D/00524/1 P/00524/1 P/00524/1 P/00524/1 P/00524/1Pr00524/1D/00524/1 Pi00524/1Pr00524/1 ® o g e £ =
Client Sample No 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1] ! & H z 3
Client Sample ID PF50 | PF52 | PF53 | PF54 | PF56 | PF57 | PF58 | PF59 | PF60 | PF62 | Prea | PFe4 | PF65 | PFe6 | PF67 | PF68 | PFB9 | GSO1 | GS02 | GSO3 E i = 3 £
. l?ﬁto Top E 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 g 3- ¢
mple Type £ Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoil | Topseil | Topsoil | Topsoil | Topsoil | Topsoil | Topsoll | Topsoil | Topsoil | Topsoil | Topsol | = i <8 ; 5 2
[Sample Matrix Code 5 i 3A 3A 3 3 3A BA 3 3 3 3 2AE 3AE 3AE 3 3AE 2A 3A 3 3A 3AE o> E - -~
Arsenic mg/kg | A-T-024 17 12 14 11 18 33 32 16 17 28 21 134 30 9 14 29 23 12 14 21 3 79
Cadmium mgkg | A-T-024] 08 0.8 1.2 1.2 1 1.3 1:2 1.1 16 1.4 12 3 1.4 14 09 1.3 1 1.2 1 1.5 30
Chromium mg/kg | A-T-024 18 23 28 30 24 30 31 30 33 30 24 40 25 27 19 25 21 30 23 29 200 200
Copper mg/kg | A-T-024] 36 21 27 25 39 71 44 39 50 72 37 210 84 34 29 70 37 20 39 39 6200 190 190
. Fead mg/kg | A-T-024] 70 43 53 228 98 239 84 53 75 102 68 134 47 64 114 73 41 63 126 450
[Mercury mg/kg | A-T-024] <0.17 | <017 | <017 | <017 | <017 | 023 024 | <017 | <017 | o0.18 0.21 1 0.44 034 | <017 | 0.22 046 | <017 | 018 | <0.17 1 15
INickel mg/kg | A-T-024 18 A7 21 19 18 24 23 24 25 27 20 69 24 21 14 26 17 18 16 22 1 130
. Selenium ma/kg | A-T-024 1 2 2 1 2 2 2 2 2 2 2 6 2 1 1 2 1 3 2 2 260
Zinc mg/kg | A-T-024] 78 68 86 83 88 167 104 94 116 114 91 290 120 94 64 129 71 94 99 137 40000 330 @ 300
|Other D |
. Phenols - Total by HPLC mgkg |A-T-050s| <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 | <02 :
Cyanide (free) mg/kg T-042sTq <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 7 " 25
Asbestos Screen Visual | No ACM| No ACM| No ACM | No ACM | No ACM| No ACM | No ACM| No ACM | No ACM | No ACM | No ACM| No ACM | No ACM | No ACM | No ACM | No ACM [ No ACM | No ACM | No ACM | No ACM 0.1% "’
. pH pH |A-T-031s] 57 3 6.9 6.4 6.2 48 5.8 6.2 6.1 6.1 5.8 6.1 7.1 84 7.1 /i 57 6.7 6.6 6.3 S<pH<9 ¥ 6<pH<8
EPH total (C10-C36) mg/kg |A-T-023s] <10 <10 <10 <10 48 20 13 27 <10 88 61 29 92 <10 28 104 33 <10 <10 <10 500 ¥
PAH 16 :
. Naphthalene ma/kg |[A-T-019s] 0.09 0.06 0.27 0.06 0.68 0.81 0.21 0.2 0.11 1.75 0.6 0.98 0.83 0.16 0.03 0.48 0.24 0.08 0.16 1.87 9.2
Acenapthylene mglkg A-T-0195l 0.02 <0.01 0.04 <0.01 0.07 0.02 <0.01 0.02 <0.01 0.05 0.09 0.28 0.11 0.04 0.02 0.07 0.04 <0.01 <0.01 <0.01 8! .
Acenapthene mg/kg A-T-0195| 0.04 <0.01 0.01 <0.01 0.04 0.08 <0.01 0.05 0.01 0.05 0.06 0.12 0.34 0.09 0.03 0.08 0.05 0.03 0.01 0.36 1
. Fluorene mg/kg [A-T-019s] 002 | <0.01 | 001 | <0.01 [ <0.01 | <001 | <0.01 | <0.01 [ <0.01 | 005 | 007 | 001 017 | 002 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | o0.21 7
Phenanthrene mg/kg |A-T-019s] 0.92 0.32 1.25 0.3 3.06 0.93 0.61 0.67 0.16 1.04 7.98 4.54 4.23 1.55 0.39 1.26 0.72 0.05 0.23 2.07 380
Anthracene mg/kg |A-T-019s] 0.31 0.16 0.39 0.19 0.77 0.39 0.27 0.28 0.07 0.65 493 1.48 1.28 0.45 02 0.64 0.34 <0.01 0.06 0.57 9200
. Benzo(a)anthracene mg/kg |A-T-019s| 0.05 0.03 0.04 0.04 25 0.15 0.09 0.17 0.05 0.3 <001 | 162 235 0.99 0.12 0.82 0.17 0.04 0.07 0.86 670
IFIuoranthene mg/kg |A-T-019s] 0.13 0.1 <0.01 <0.01 3.36 0.25 0.22 0.62 0.05 0.47 1.09 3.7 385 2.11 0.25 1.59 0.44 0.13 0.43 2.08 1600 @
|pyrene mg/kg |A-T-019s] 011 | 009 | 015 | <001 | 237 | o021 | 017 | o051 [ 005 | 036 | o052 | 268 | 297 | 186 | 019 | 126 | 035 | oo8 | 033 | 161 | 590®
IChrysene mg/kg |A-T-019s] 0.2 0.15 0.16 0.14 4.83 0.49 0.33 0.67 0.08 0.74 <0.01 2.95 3.69 2.51 0.41 2.18 0.59 0.08 0.19 . 93@
. benzo(b)fluoranthena mg/kg |A-T-019s] 0.13 0.14 0.13 0.15 4.08 0.55 0.35 0.78 0.07 0.71 <0.01 2.75 3.4 2.36 0.36 2.43 0.61 <0.01 0.12 0.14 7@
|Benzo(k)fiucranthene mg/kg |A-T-019s] 0.15 0.1 0.15 0.15 2.15 043 | 032 0.54 0.04 074 | <001 | 289 146 2.32 0.42 2.32 051 | <0.01 0.1 0.25 10
[Benzola)pyrene mg/kg |A-T-019s] 0.06 0.06 0.11 0.05 1.67 0.12 0.04 0.27 0.01 0.29 <0.01 Y 1.79 1.14 0.08 14 0.23 <0.01 0.59 0.74 1 33
. Indeno(123-cd)pyrene mg/kg [A-T-019s] 0.02 0.01 0.04 0.04 1.22 0.02 0.05 0.02 0.01 <0.01 | <0.01 1.4 1.47 0.92 <0.01 0.65 <0.01 | <0.01 | <0.01 | <0.01 42
Dibenzo(ah)anthracene mg/kg |A-T-019s] 005 [ 003 | 004 0.1 033 | 002 | 007 | 007 | 003 | 007 | <001 | 018 | 023 | 047 | 003 | 021 | <001 | <001 | <0.01 | <0.01 13 .5
Benzo(ghi)perylene mg/kg A-T-O19§I <0.01 0.03 0.01 0.12 1.57 <0.01 0.04 0.48 0.03 0.01 <0.01 1.67 1.78 1.5% 0.16 1.27 0.13 <0.01 0.29 0.44 47
. Coronene mg/kg |A-T-019s] <0.01 | 0.01 0.02 0.01 0.05 | <001 | 001 | <0.01 | <0.01 | 004 | <0.01 | 0.05 0.12 0.08 | <0.01 | 004 | <0.01 | <0.01 | <0.01 | <0.01 :
Total PAH mg/kg |A-T-019s] 229 1.31 2.82 1.33 28.7 4.47 2.78 5.37 0.76 7.33 15.3 28.3 30.1 18.6 2.68 16.5 4.42 0.45 2.59 12.3 100 100
Classi
. Sulphate (water sol 2:1) g/l A-T-026s] 0.01 <0.01 0.03 0.02 0.03 0.08 0.02 <(.01 0.03 0.02 0.91 0.05 0.02 0.02 <0.01 <0.01 0.03 0.02 <0.01 <0.01
% Stones >10mm-~ % wiw A-T-044| 32.6 7.3 <01 <0.1 20.4 5.2 <0.1 <0.1 <0.1 <0.1 323 5.3 23.7 <0.1 30.8 7.9 29.4 <01 17.6 0.1
. Project name: IBamsley BSF - Phase 3 - Holgate Kingstone ALC
|Report title: Ground Contamination Assessment
. Table title: Contamination Assessment - Topsoil
lDate: May 2010 Job No. 026077
. GENERAL NOTES: Page 3 of 4
All results reported on dry weight basis
No ACM = No Asbestos Containing Material
Numbers in red not currently part of earthworks specification pe ]
. *Generic Assesment Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007). Residential Without pjant Uptake.
SCREENING CRITERIA NOTES
(1) Former SGV retracted in 2007 .y _ = R
. (2) Generic Assesment Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007). Residential Without Plant Uptake.
(3) Based on Environment Agency Technical Guidance WM2 'Hazardous Waste' (2003, version 1)
(4) Guidance on the Disposal of "Contaminated Soils”. Environment Agency. Version 3, February 2001 (Now withdrawn).
. (5) Based on Environment Agency "Guidance on Sampling and Testing of Wastes to meet Landfill Acceptance Procedures' (2005, version 1) Inert waste criteria.
(6) ICRCL values
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Envirolab Job Number: 10/00524

Client: Laing O'Rourke
Client Project Name: Kingstone Holgate ALC

Client Project Ref: 761493
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. Ground Engineering
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2 TS| BE |TEE
£ S5 | 88 |ST ¢
“Determinand z o e fe =iy Comments
Metals
Arsenic 65 1 0 1 Check US95
Cadmium 65 0 0 0 Not significantly elevated
Chromium 65 0 0 0 Not significantly elevated
Copper 65 0 0 1 Check US95
Lead 65 1 0 1 Check US95
[Mercury 65 1 0 0__|Not significantly elevated
Nickel 65 0 0 0 Not significantly elevated
Selenium 65 0 0 0 Not significantly elevated
Zinc 65 0 0 0 Check US95
Other Determinands
Phenols Monohydric 65 0 0 0 Not significantly elevated
Cyanide (free) 65 0 0 0 Not significantly elevated
Asbestos Presence Screen 65 NFD | NFD | NFD _|Not significantly elevated
pH Value 65 0 0 26 |Revise EW Spec to 5.5<pH
EPH total (C10-C36) 65 0 0 0 Not significantly elevated
PAH 16
Naphthalene 65 0 0 0 Not significantly elevated
Acenaphthylene 65 0 0 0 Not significantly elevated
Acenaphthene 65 0 0 0 Not significantly elevated
Fluorene 65 0 0 0 [Not significantly elevated
Phenanthrene 65 0 0 0 Not significantly elevated
Anthracene 65 0 0 0 Not significantly elevated
Fluoranthene 65 0 0 0 |Not significantly elevated
Pyrene 65 0 0 0 Not significantly elevated
Benzo(a)anthracene 65 0 0 0 Not significantly elevated
Chrysene 63 0 0 0 Not significantly elevated
Benzo(b)fluoranthene 65 0 0 0 #Not significantly elevated
Benzo(k)fluoranthene 65 0 0 0 Not significantly elevated
Benzo(a)pyrene 65 10 0 ] Check US95
Indeno(123cd)pyrene 65 0 0 0 Not significantly elevated
Dibenzo(ah)anthracene 65 0 0 0 Not significantly elevated
Benzo(ghi)perylene 65 0 0 0 Not significantly elevated
Coronene 65 0 0 0 Not significantly elevated
PAH 16 Total 65 0 0 0 Not significantly elevated
Classification Tests
Sulphate (extractable SO4 2:1)} 65 0 0 0 6 >DS2 Geotechnical Test
% Stones Greater then 10mm 65 0 0 0 Not significantly elevated
Page 4 of 4
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Determinand US95 Chebychev | US95 T-Test Residantial withowt |BFY Earthworks Spec Comments
plant uptake Threshold

Metals

Arsenic 246 19.2 35 79 Remedial action unnecessary.
Copper 51 41 6200 190 Remedial action unnecessary.
|Lead 69.9 57.3 450 450 Remedial action unnecessary.
Mercury 0.3 0.2 1 15 Remedial action unnecessary.
Polycyclic Aromatic Hydrocarbons

|Benzo(a)pyrene 0.8 0.5 1 3.3 Remedial action unnecessary.
US95 less than threshold

Project name Barnsley Phase 3 - Holgate Kingstone

Report title PRELIMINARY - FOR INFORMATION

Table title Contamination End Use Assessment - Playing Fields:Topsoil US95 Summary HETE
Date: May 2010 Job No: 026077 Qo Bppiod




Arsenic input & calcs sheel

Dala entry column for indvidual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remove ‘<’ signs

“Whare ihe proporion of non-defects witen e datase! 5 ess than 10 1 15%. non
detected vilues shoukd simply be repiaced by a ‘smadl number (8. MDL or
oSMoL t

[Shp!:Pw‘E data for statistical analy

Slep 3 1 Whera the analysis signifies the maximum vaiue to represent
statistcal outhers, a check for errory andior a review of the conceplua
model and soil descriptions (borehole logs etc ) s advisable Where on
the basis of identfied errors outlier concentrations can be deleted or
evidence suggesls that outlier concentrations 1s a resull of another
population of soil concentration, remave the outher concentration from
the dala enlry column and press Enterirefrash data for stalstcal
analys's' Note: The deletion of statistical outliers has to be
justifiable

Step 3 2 M the slatstical analysis indicates the second/third etc. highes
concentrations as outliers proceed as in Step 3 1

Step 4: Check normality of data. If the normality test signifies non-
normality, check for outliers on the basis of LN transfarred dala and usel
Chebychav USS5

H the test signifies the data lo be normally distnbuled use I-lest resull
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15t Outher check
ol leve! of significance
0o 0.05 01
Tn 7211 Terit 3216 2,846 27712

Is the maxmum concantrabon =5
an outier? L N
Maximum concentration 134 Avithmetic mean 16
[Normnhh check
Is the data normally distribuled? yes no
Use Pro UCL to determine m] a

2nd Outiier check based on *in” ransferred data

af Javel of signdficance

0.01 005 o1
Tn 4 444 Terit 3216 2 846 2772
Is the maximum concentration
an outlier
S35 using Chabychev or I-test
(5 9
Chebychev r-test
246 19.2




Copper input & calcs sheet

Data entry column for individual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remove '<’ signs

" Whers the proporton of non-detects withe the datase! s jess than 10 fo 15%. non
detected vmues should smply be replsced by a smal numbar (s.g MOL or 0 SMDL)

|aup 2: Press esh data for ¥

Step 3 1 Where the analya's signifies the maximum vaiue (o represent
|statistical outliers, a check for erors and/or a review of the conceptual
model and soil descriptons (borehole logs elc ) is advisable Where on
the bass of identified errors outiier concentrabons can be deleted or
evidence e that outher cor ons is a resull of another
population of seil conceniration, remove the outher concentration from
the data entry column and press ‘Enter/refresh data for statistical
analysis’ Note: The deletion of statistical outliers has to be
justifiable

Step 3 2 If the statistical analysis indicates the second/ihird etc
highes! concentrations as outliers proceed as in Step 3 1

Step 4: Check normalily of dala. If the normality tes! signifies non-
normality, check for outhers on the basis of LN transferred data and
use Chebychev US95

If the test signifies the data to be normally distnbuted use t-tes resull
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[15[ Outirer check

0.01
Tn 5674 Tent 3216
Is the maximum concentration
an outher?
Maximum concentraton 210

at level of significance

005
2 846

I
L}

Anthmetic mean

01
2772

Normality check

Is the data nommally distnbuted? yes

Use Pra UCL to determine a

2nd Qutier check based on "In" transferred data

at level of significance

001 0.05 01
Tn 3498 Terit 3216 2.846 2772

Is the maximum concentrabon w

an outher )

lUSQ.') using Chebychev or l-es! ]
U595 Usss |
Chebychev t-test
50.9 405
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Lead input & calcs sheet!|
Data entry column for individual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remove ‘<" signs

“Whara tha proportion of pon-delects within tha datase! Is less than 10 to 15%. non
detected vaiuss should simpiy be replaced by a ‘smal rumbar (e.g MDL or 0. SMDL)

lanalysis j

l@hp 2: Press 'E data for

Step 3.1 Where the analysis signifies the maximum value to represent
statistical oulliers, a check for émors and/or a review of the conceptual
model and soil descriptions (barehole logs elc | 15 advisable Where on
Ine basis of identified errors outlier cancentrations can be deleted or
avidence suggests that outiier concentrations is a result of another
population of soil concentration, remave the outiier concentration from
the data enltry column and press 'Enter/refresh data for statistical
analysis' Note: The deletion of statistical outliers has to be
justifiable

'Step 3.2: ff the siabsbcal analysis indicales the secand/third etc
highest concentrations as outliers proceed as in Step 3.1

Step 4: Check normality of data. If the normality test signifies non-
normality, check for oulliers on the basis of LN transferred data and
use Chebychev US95

If the test signifies the dala to be normally distributed use t-lest result
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1st Qutiier check

at level of significance

0.01 005 o1
Tn 6.088 Terit 3216 2848 272
Is the maximum concentration . TasTe
an outlier? o
Maximum concentration 455 Geometric mean 49
Normality check J
Is the data normally distributed? yes no
Use Pro UCL to determine (] O

2nd Qutlier check based on "In" transferred data

at level of significance

001 0.05 01
Tn 3.680 Tent 3216 2846 2772

Is the maximum concentration T Torlt

an outlier YES

US85 using Chebychev or I-lest ]
us9s Usas
Chebychev r-test
70 57
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Mercury input & calcs sheet

Data entry column for individual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remove '<' signs

" Where the proportian of non-datects within the datasel is less thar 10 1o 15%, non
detected valves shouid simply ba replaced by @ ‘smal number (a.g. MDL or O SMDL)

Stap 2: Press 'Er data for isti y

Step 3.1: Where the analysis signifies the maximum value to represent
jstatistical outlers, a check for errors and/or a review of the conceptual
maodel and soil descriptions (borahole logs elc ) is advisable. Where on
the basis of identified errors outlier concentrations can be deleted or
levidence suggests that outlier concentrations s a result of another
population of soil concentration ramava the auther cancentration from
the dala entry column and press 'Enter/refresh data for statistical
analysis’. Note: The deletion of statistical outliers has to be
justifiable

Step 3 2 If the statistical analysis indicates the second/third etc.
highesl concentrations as outiiers proceed as in Step 3.1

Step 4: Check normality of data If the normality test signifies non-
narmality, check for outliers on the basis of LN transferred data and
use Chebychev US95

If the test signvies the data 1o be nomnaily distributed use 1-test result

[re.: lext = <detecton imi entersd as a value

0.18]

LiRERECERRERREEE R R R RECRERRECEERR R R R R R RREERRECRERRRERRREERR

=

4 44

ERRRRRRRRRRRRRCERRREEERRRR AR R RRREREEEERERRRRCBRRREEREEREREREE

-4
12
-1
-10

[1 st Qutiier check

al level of significance

0.01 0.05 0.1
Tn 7.350 Terit 3216 2846 2772
Is the maximum concentration
an outlier?
Maximum concentration 137 Anthmetic mean 1]
Normality check
Is the data normally distributed? yes no
Use Pro UGL to determine =] a
[2nd Outlier check based on "in" transfarred data
at level of significance
0.01 005 01
Tn 5903 Tont 3.216 2846 2772
Is the maximum concanltration Ta> Tak
an outlier YES
LS5 using Chebychev or t-test
uses uUses
Chebychev t-test
0.3 0.2




Bap input & calcs sheat

Data entry column for individual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remove "<’ signs

"Whars the proportion of non-detects wiftw the datsse! /s lass than 10 to 15%, non
detecied valves should simply be replaced by 8 small numbsr (e.g MOL or 0. 5MDL)

Step 2; Press ‘Enter/refresh data for statistical analysis }

Step 3.1: Where the analysis signifies the maximum value to represent
statistical culliers, a check for errors and/or a review of the conceptual
moedel and soil deseriptions (borehole logs etc.) is advisable. Where on
the basis of identified errors outlier concentrations can be deleted or
evidence suggests that cutlier concentrations is a result of ancther
population of soil concentration, remave the outlier concentration from
the data entry column and press 'Enter/refresh data for statistical
analysis'. Note: The deletion of statistical outliers has to be
justifiable

Step 3.2: If the stabshcal analys:s indicales the second/third elc
highest concentrations as outliers proceed as in Step 3 1

Stap 4: Check normality of data. If the normality test signifies non-
normality, check for outliers on the basis of LN transferred data and
use Chebychev US95

If the test signifies the data to be normally distributed use t-lest result

1 ed laxt = <detection imit enlered as a value
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1st Qutlier check

at level of significance

001 005 0.1
n 4434 Tent 3216 2846 2772
Is the maximum concentration TasTok
an oulies? YES
Maximum concentration 3Tz Anthmetic mean s}
MNormality check
Is the dala normally distnbuted? yes no
Use Pro UCL to determine ] O
2nd Outlier check basad on "In" transferred data
at level of significance
0.01 0.05 01
Tn 2141 Torit 3216 2 846 2772
Is the maximum concentration Tn < Terit
an outlier NO
USA5 using Chebychev or t-lest
usses usas
Chebychev t-test
0.8 0.5
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1
000 000000060600 0060 000 0000

026077 _HK Human h_PF_DFT xis
Envirolab Job Number: 10/00524
Client: Laing O'Rourke
Client Project Name: Kingstone Holgate ALC
Client Project Ref: 761493

[C2b Sample 1D OI00524] J 0005 24T 0/00524 7] I 005247 I Tl TA[0/0052471]0/00524 1[0/005 24 1]0/005 SATT[0/00524/ 1]0/00524/ 1[0T00G2 A/ 1[07 [OT00524 2]0M0 52 A 2 0T008 2 A 2| 0T00B2ATI0 Z] 47 we iz
|Client Sample No 3 2 3 Z 2 Z Z 2 3 2 3 2 F 2 3 2 3 2 2 3 3 p) 3 | 1 2 2 2 2 1 ! L8 £
Icn-nt Sample ID PF1 PF2 PF3 PF4 PF5 PF8 PF7 PF8 PF9 PF10 PF11 PF12 PF13 PF14 PF1T PF20 PF21 PF22 PF24 PF29 PF30 PF31 PF38 PF39 | PFag_| PF40 PF43 PF44 PF45 I E T F E EW Specification
Depth to Top 08 0.4 0.8 04 0.4 04 04 04 08 04 08 04 03 03 08 0.4 08 04 04 0.5 0.8 04 04 0.1 0.3 04 04 04 03 ’ # 3 & &|Soil concentration
Clay Sand Clay Clay Clay Clay Sand Clay Clay Clay lay/Sand Clay Clay Clay Clay Sand Clay Clay Clay Clay Sand Clay Clay Sand Clay Clay Sand Clay Clayr : _i H
ple Type .-3 Subsoil | Subsoll | Subsoil [ Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoill | Subsoil | Subsoil | Subsoll | Subsoil | Subsoil [ Subsoil | Subsoil | Subsoil | Subsoll | Subsoll | Subsoil | Subsoll | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil > f kS
Sampie Matrix Code S 3 2A 6 3A 2A 6 2A 3 3A 6 3 5E 5A 5 5A 5 3 5A 5 5A 3 SA 2A 3A 3A 5 3 3 3 -
Arsenic mg/kg | A-T-024 34 4 6 6 7 5 3 7 8 3 7 1 6 4 r] 7 5 4 4 5 4 5 30 3 10 3 7 4 5
Cadmium mg/kg | A-T-024] <05 0.6 <05 <05 <0.5 <0.5 <05 <05 <05 <05 <0.5 <0.5 <05 <05 <05 <0.5 <05 <05 <05 <0.5 <05 <05 <05 <05 <0.5 <05 <0.5 <0.5 <0.5 30
Chromium mgkg [ AT024] 65 13 22 az 28 27 23 40 27 40 35 34 18 a5 11 23 3 12 19 11 28 29 29 21 36 22 29 31 27 200 a0
)
Copper mgkg | A-T-024] 22 20 10 19 18 15 16 25 16 24 25 22 12 26 8 24 21 8 8 1 18 16 78 17 2 1 I iz 3 = F:a’
Lead mg/kg | A-T-024 28 21 25 25 31 27 20 28 27 16 19 34 30 17 25 37 24 13 22 20 16 24 268 17 50 12 12 15 17 -
ercury mglkg | A-T-024 0.32 <0.17 <0.17 <0.17 <0.17 <017 <0.17 <0.17 <017 <0.17 <017 <017 <017 <017 <017 <017 <017 <017 <0.17 <0.17 <0.17 <0.17 0.58 <0.17 <0.17 <017 <017 <0.17 <0.17 ‘m
ickel mgrkg [ A-T-024] 20 145 19 26 25 26 25 30 23 30 41 25 16 40 10 25 19 11 18 13 20 21 26 26 25 28 26 23 26 l'm
fenium makg | AT-024] 3 1 3 [ 2 z 1 2 7 2 2 7 1 2 7 1 7 7 3 a 3 3 3 =1 3 1 7 = 3 ‘ %6
2}
Zinc mglkg | A-T-024 48 142 78 85 79 95 64 87 66 87 99 98 66 103 41 112 87 36 7 43 67 107 162 66 105 49 64 62 74 330 300
Phenols - Total by HPLC mg/kg [A-T-050s] <0.2 <0.2 <02 <02 <0.2 <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <02 <0 2 <02 <0.2 <0.2 <0.2 <0.2 <02 <02 <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <02 | L -
Cyanide (free) malkg [T-042sTq <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 760 = 2
Asbestos Screen Visual | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM| No ACME 0.1% *
pH pH |A-T031s] 76 6.2 6.9 6.9 66 87 66 71 6.3 74 75 71 62 64 67 72 75 73 69 (A 81 8 6.9 71 67 73 71 6.9 I el 5<pH<? 6-pH-§
» (B2
|EPH total (C10-C36) mgkg |A-T-023s] <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 57 <10 <10 <10 <10 <10 <10 ST 500
PAH 16
mg/kg [A-T-019s] 0.07 0.18 011 011 0.34 0.25 0.19 058 0.08 015 0.75 0.14 0.11 0.22 0.1 0.08 0.14 0.06 0.51 0.1 0.15 0.13 0.15 0.05 0.16 008 0.14 04 0.29
mg/kg |A-T-019s] <0.01 0.01 <0.01 <0.01 0.01 0.06 1.28 0.12 0.06 <0.01 0.02 0.02 0.02 0.02 0.01 <0.01 0.05 0.02 0.09 0.01 0.01 0.01 0.04 0.06 0.02 001 0.02 0.14 0.05
mg/kg |A-T-019s] 004 0.01 <0.01 0.02 0.02 0.05 0.07 0.02 <0.01 0.01 0.02 0.01 0.02 0.03 <0.01 0.01 0.04 <0.01 0.05 002 0.02 0.03 <0.01 <0.01 | <0.01 | <001 0.01 0.07 0.03
mg/kg [A-T-019s] 0.03 <0.01 <001 <0.01 <0.01 <0.01 0.65 0.09 <0.01 <0.01 <0.01 <0.01 <0.01 <001 | <0.01 | <001 | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 | <0.01 0.01 <001 <0.01 0.04 <0.01
Phenanthrene mg/kg |A-T-019s] 0.79 0.31 038 048 0.57 0.78 16,1 113 0.69 0.22 0.74 0.31 0.46 0.7 0.25 0.48 0.46 0.27 1.25 062 0.46 0.64 0.41 0.72 0.74 032 0.48 2.28 1.12
Anthracene mgkg |A-T-019s) 0.28 0.07 013 0.18 0.23 0.38 3.88 0.51 0.28 0.05 0.32 014 0.15 0.13 0.11 0.17 0.24 0,13 0.47 0.23 0.15 0.33 0.2 0.24 0.36 012 0.2 1.09 0.48
Fluoranthene mglkg |A-T-019s] 0.12 0.18 0.11 0.17 0.29 0.43 12.3 0.38 032 0.15 03 0.21 0.23 0.39 0.08 0.18 0.24 0.08 0.36 0.23 0.22 1.47 0.14 0.32 0.13 008 0.13 041 0.29
Pyrene mg/kg |A-T-019s] 0.09 0.15 01 015 0.24 0.35 9.18 0.3 0.31 0.13 0.24 0.2 019 0.32 0.08 0.14 0.2 0.07 0.28 0.18 0.18 1.1 012 0.23 0.11 008 <0.01 032 0.25
Benzo(ajanthracene mg/kg |A-T-019s] 0.08 0.07 006 006 01 0.11 4.51 0.2 0.09 0.03 0.09 0.05 009 0.19 0.01 0.03 0.11 0.03 0.13 0.05 0.1 0.88 0.08 0.15 0.08 D 04 0.06 0.11 0.15
Chrysene mgkg |A-T-019s] 038 0.33 017 034 054 06 7.52 0.51 0.44 0.19 0.51 0.25 034 0.54 017 0.2 0.43 0.16 0.53 0.31 0.39 25 0.39 0.52 0.26 014 0.28 0.46 0.54
Benzo(b)uoranthene mgkg |A-T-019s] 005 0.31 0.16 009 0.26 0.51 513 0.23 0.34 0.08 0.36 009 0.32 0.44 0.08 0.14 038 0.1 041 0.1 0.24 183 0.25 0.42 0.11 001 0.16 0.26 D49
Benzo(k)fluoranthene makg |A-T-019s] 007 021 005 01 0.18 0.03 422 0.1 0.33 0.08 024 02 0.26 0.19 0.03 012 0.36 005 0.41 011 0.21 1.31 0.14 0.29 004 | <001 | 007 0.12 0.45 10 =
enzo(a)pyrene mg/kg |A-T-019s] <0.01 0.04 <0.01 013 032 0.16 Y 0.03 0.09 0.02 <001 0.09 0.08 0.13 <0.01 0.03 01 0.03 0.13 0.06 <0.01 1.03 <0.01 0.09 0.05 <0 01 <0.01 0.01 0.06 1 =
Indeno(123-cd)pyrene mg/kg |A-T-019s] <0.01 <001 <0.01 003 0.03 0.02 1.03 <0.01 <0.01 <0.01 <001 | <0.01 <0.01 <0.01 <001 | <0.01 <0.01 <0.01 <0.01 <001 0.02 0.56 001 0.02 <0.01 | <001 0.06 0.06 0.03 42 "
= =
Dibenzo(ah)anthracene mg/kg |A-T-019s] <0.01 <0.01 007 <0.01 0.07 <0.01 0.37 0.02 <0.01 <0.01 004 <0.01 0.02 0.02 <0.01 0.06 <0.01 <0.01 <0.01 0.12 0.15 0.09 0.05 0.09 0.1 007 0.02 0.07 0.05 1.3
Benzo(ghi)perylene mgrkg |A-T-019s] <001 | 0.12 001 | <001 | <001 | <001 | 383 | <001 | <001 | <001 | <001 | <0.01 0.1 0.2 <001 | <001 | <001 | <001 | 022 | <001 | 004 1.23 013 | <001 | 001 | <001 | 011 0.13 0.22 47
Coronene mgkg [A-T-019s] 0.04 0.04 0.02 0.01 <0.01 0.03 013 <0.01 0.01 0.01 0.02 <0.01 0,02 0.03 <0.01 | <0.01 0.04 <0.01 <0.01 <0.01 <0.01 003 <0.01 <0.01 0.05 <0.01 <0.01 0.01 <0.01 =
Total PAH mgkg [A-T-019s] 2.05 2.04 1.36 1.89 3.24 373 74.6 424 3.06 1.13 3.66 1.73 241 3.56 093 1.66 2.76 1,02 4.86 2.17 23 131 2.07 32 224 0.96 1.75 5.96 448 100 100
Classification Tests
Sulphate (water sol 2:1) gl |A-T-026s] 0.08 <0.01 0.01 <0.01 0.03 <0.01 0.02 <0.01 0.03 <0.01 0.02 <0.01 0.01 <0.01 <0.01 0.02 0.02 0.01 0.02 <001 0.01 0.02 006 0.03 0.03 001 0.02 0.01 002 |
% élunes >70mm~ % wiw | A-T-044] <01 <0.1 <0.1 <0.1 <0.1 <01 <01 <0.1 <0.1 <0.1 <0.1 <01 29 <0.1 39.9 <0.1 <01 411 <0.1 36.8 <0.1 27 7.7 30.9 3.3 <0 1 <01 <0.1 <0.1
Project name: Barnsley BSF - Phase 3 - Holgate Kingstone ALC
Report title: Ground Contamination Assessment
Table title: Contamination Assessment - Subsoil
Date: May 2010 Job No. 026077
GENERAL NOTES: r Page | of 3 J
All results reported on dry weight basis
No ACM = No Asbestos Containing Material
Numbers in red not currently part of earthworks specification
*Generic Assesment Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007). Residential Without Plant Uptake
SCREENING CRITERIA NOTES
(1) Former SGV retracted in 2007 ) y
(2) Generic Assesment Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007). Residential Without Plant Uptake.
(3) Based on Environment Agency Technical Guidance WM2 'Hazardous Waste' (2003, version 1)
(4) Guidance on the Disposal of "Contaminated Soils”. Environment Agency. Version 3, February 2001 (Now withdrawn).
(5) Based on Environment Agency 'Guidance on Sampling and Testing of Wastes to meet Landfill Acceptance Procedures' (2005, version 1) Inert waste criteria.
(6) ICRCL values
$SL Subsoll Data Page §
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Envirolab Job Number: 10/00524

Client Project Name

Client: Laing O'Rourke

Client Project Ref: 761493

: Kingstone Holgate ALC

026077_HK_Human h_PF_DFT xis

Lab Sample ID 100524/ 3]0/ [ OI00524/. 5241 H0/00524) 307 0700524/ 07005241 07 7 5247307 524/4]0/00524/410/00524 [4]0100 524 /4010052 4/ 4101 Tol07 I 7 524/ 524] 4l et 58
Euonls-ngu No 1 3 1 3 2 3 ] 2 1 3 2 3 2 3 ] 2 3 3 2 3 2 3 2 3 2 E 5 =%
Client Sample ID PF46 | PF47 | PF48 | PFag | PFS0 | PF51 PF52 | PF53 | PF54 | PF55 | PF55 | PF56 | PF57 PF58 | PF58 | PFB0 | PF61 PFB1 PF62 | PF63 | PFe64 PF65 | PFee | Pr67 | Pr68 | PF69 | GSo1 | Gso2 | GS03 f i & "é
Oepth to Top 04 08 01 04 08 03 08 0.4 025 01 08 04 08 0.4 04 04 04 0.8 08 04 08 04 0.8 04 0.4 08 08 0.8 04 -Ei g
E Clay Clay Clay Clay Sand | Ashy Clay Clay Clay Ashy Ashy Ashy Ashy Ashy Ashy Ashy Sand Ashy Ashy Ashy | Ashy Clay Clay Clay Ashy Ashy Clay Clay Clay _E 5 7 H
Sample Type % = Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsol | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoil | Subsoll | Subsoil | Subsoil | Subsoil | Subsoil - § K z ~—§
Sample Matrix Code S = 3A 6E 3 SA 3 2A 3 3 3 5A 5A 4A 4A 4A BA 4A 5A 4A 4A 4A 4A 3 3CE 3 4A 4AED 3 3 3A
3 makg | A1-024] 11 28 9 13 5 20 5 5 a T 0 | 68 79 EE) = KK 30 | 62 Bl 109 77 10 20 5 3 79 27 20 19 79
Cadmium mg/kg | A1-024| <05 <05 <05 <05 <05 <05 <05 06 14 11 13 21 2 22 1 29 13 17 16 26 22 06 11 13 18 17 18 13 13 30
Chromium mgkg | AT-024] 22 29 31 20 28 33 31 29 26 74 295 37 30 37 25 36 24 50 29 32 30 1 21 19 20 <5 22 25 21 200 200
Copper mgkg | A-T-024] 21 94 35 30 20 142 30 18 20 42 46 410 158 209 64 385 61 135 226 682 308 30 63 26 351 165 55 25 22 6200 190 190
Lead mglkg | AT-024| a1 124 37 a0 7 285 24 14 22 60 €0 394 209 246 75 412 80 548 | 276 235 B0 98 37 244 195 52 29 26 : 350
ercury mglkg | A-T-024] <0.17 0.3 <017 <017 <0.17 <0.17 <0.17 <0 17 <017 0.22 <0.17 2.04 031 0.32 021 0.34 0.24 0.27 0.36 <0.17 018 0.61 021 <0.17 023 498 1 <0.17 <0.17 15
ickel mgkg [A-T-024] 21 32 32 21 24 49 26 22 19 21 26 54 54 56 29 64 26 52 43 62 58 9 26 23 42 48 46 28 29 130
enmim mglkg | AT-024] 2 2 2 2 1 2 [ < 1 2 3 3 3 2 Z Z 3 2 2 3 2 < 2 1 2 2 2 3 3 B 260
Zinc mg/kg | A-T-024| 67 136 95 74 67 229 72 55 75 110 123 591 385 262 88 389 113 167 304 376 284 49 112 75 302 181 85 118 110 4 3307 300
inan ——
Phenols - Total by HPLC mg/kg |A-T-050s] <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0 2 <0.2 <02 <02 <( 2 <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2 5
Cyanide (free) mg/kg }T-042sT <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 25
= K]
Asbestos Screen Visual | No ACM| No ACM [ No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | No ACM | 0.1% "
4
pH pH |A-T-031s] 59 6 8.2 66 71 6.4 76 79 72 8.8 g 6.1 6 6 77 54 6.1 6.1 654 66 6 84 76 75 7.2 65 63 65 6.8 - 5<pH<9 ' f<pH-8
EPH total (C10-C36) mg/kg |A-T-023s] <10 <10 <10 <10 <10 48 <10 <10 <10 233 166 37 16 186 609 <10 <10 39 151 61 <10 86 13 30 10 4 <10 <10 <10 L= 500
PAH 16 == i
[Naphthalene kg JA-T-019s] 037 0.65 0.36 013 0.25 0.15 0.48 0.14 012 0.11 <001 0.08 0.37 0.12 0.11 0.08 0.25 0.05 061 0.77 0.15 0.21 (XK 1.81 0.54 099 0.45 0.19 0.06 = 92
Acenapthene mg/kg |A-T-019s] 014 0.04 0.07 0.02 0.08 0.02 0.38 <0.01 0.05 0.02 <0.01 | <001 0,08 0.04 D.05 | <0.01 001 <0.01 0.03 0.07 <0.01 0.05 0.02 0.05 0.05 009 0.38 0.11 0.03
Acenapthylene /kg |A-T-019s] 0.04 0.08 <0.01 <0.04 0.02 <0.01 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 0.13 0.01 0.03 <0.01 003 <0.01 0.05 0.02 <0.01 0.02 <0.01 0.06 0.08 0 22 0.12 0.05 0.02
Fluorene mgikg |A-T-019s] 0.07 0.02 0.02 <001 | <0.01 | <0.01 0.28 <0.01 | <001 | <0.01 | <001 [ <0.01 0.09 <0.01 0.03 | <0.01 0.01 <0.01 | <001 | <001 | <001 | <0.01 [ <0.01 0.05 0.07 <0 01 0.19 0.02 <0.01
Phenanthrene mg/kg [A-T-019s] 1.3 1.54 116 0.41 0.74 0.6 7.96 0.22 05 047 <0.01 0.26 1.94 0.34 1.22 0.26 1.28 0.25 223 0.87 0.51 0.7 0.21 1.08 7.68 386 468 1.5 0.46
Anthracene mgkg |A-T-019s] 0.37 0.54 0.44 0.19 0.33 0.18 213 0.08 0.11 0.21 <0.01 0.16 0.52 0.12 0.42 0.15 0.41 0.16 056 0.36 022 029 0.09 0.67 476 126 141 043 0.24
Fluoranthene ma/kg |A-T-019s] 0.35 0.29 0.25 0.14 0.21 0.13 5.99 0.06 0.15 <0.01 <0.01 <0.01 1.68 0.07 0.18 0.09 <0 01 <0.01 245 0.24 0.18 064 0.07 0.49 1.08 315 4.26 2.04 0.29
Pyrene mg/kg |A-T-019s] 028 0.23 022 0.1 0.16 0.11 4.24 <0.01 0.13 0.07 <0.01 <001 1.31 0.05 0.15 0.08 015 <0.01 173 0.2 0.14 0.53 0.05 0.37 05 227 3.29 18 0.23
Benzo(a)anthracene mg/kg |A-T-019s] 011 0.12 0.09 0.08 0.13 0.07 2.94 0.02 0.07 0.05 <0.01 | <0.01 1.27 <0.01 0.05 0.03 003 0.03 1.54 013 0.06 017 007 0.28 <0.01 118 233 1.11 0.12
Chrysene mgkg |A-T-019s)] ©8 0.59 046 0.19 046 0.27 5.97 0.07 0.27 0.2 <g.01 0.06 2.23 0.04 0.24 0.15 o014 011 298 04t 0.24 07 o.11 0.68 <0.01 215 367 28 04
Benzo(b)fluoranthene mg/kg |A-T-019s] 056 0.28 042 0.07 0.15 <0.01 3.66 0.03 0.08 0.1 <0.01 0.02 2.46 0.11 0.16 0.14 012 0.12 303 048 0.24 0.85 009 0.66 <0.01 223 38 249 0.38 7
Benzo{k)fluoranthene mg/kg |A-T-019s] 007 0.29 021 002 0.08 <0.01 248 <0.01 0.06 0.04 <001 003 182 0.1 017 0.14 009 016 257 0.32 0.23 0.3 0.04 0.57 <0.01 209 34 1.38 0.43 10
enzola)pyrene mg/kg |A-T-019s] 021 0.16 <001 | <0.01 0.18 <0.01 252 <0.01 0.13 <0.01 | <0.01 0.08 1.54 0.04 0.07 0.05 01 005 123 01 003 029 0.02 0.28 <0.01 115 2 42 | o008 1 3.3
Indeno(123-cd)pyrene mg/kg |A-T-019s] 001 0.02 003 0.03 0.04 <0.01 1.06 0.03 0.04 0.01 <0.01 0.03 1.06 007 0.02 0.02 003 0.03 0.91 0.02 0.04 0.02 0.02 <001 | <0.01 09 1.65 0.97 <0.01 42
Dibenzo(ah)anthracene mgkg |A-T-019s] 0.02 0.16 002 0.01 0.08 007 0.21 0.056 0.04 0.02 <0.01 0.13 0.31 017 0.06 0.04 003 008 024 0.02 0.05 0.07 0.03 0.07 <0.01 015 0.26 0.5 0.03 1.3 13
Benzo(ghijperylene malkg |A-T-019s] <0.01 0.2 0.1 <0.01 0.11 0.02 2.55 0.01 0.05 <0.01 | <001 | <0.01 1.42 0.04 <0.01 0.03 001 011 116 <0.01 0.03 0.51 0.03 0.01 <0.01 127 2 1.59 0.16 47
Coronene mg/kg [A-T-019s] 0.01 0.04 0.01 <0.01 0.01 <0.01 0,13 0.01 0.01 0.02 <0.01 0.02 0.05 0.02 <0.01 0.01 0.02 0.02 0.04 <0.01_ [ <001 [ <001 | <0.01 0.04 <0.01 0.04 0.13 0.08 <0.01
s
Total PAH mgtkg |A-T-019s] 473 5.24 3.87 142 3.02 1.62 432 0.74 1.85 134 | <001 | 086 183 137 297 1.26 273 1.18 21.4 4 212 5.36 0.96 713 148 229 34 182 2.93 100" 100
ificati
Sulphate (water sol 2.1) gl |AT026s] <0.01 0.06 008 002 <0.01 0.03 0.01 <0.01 0.01 0.3 0.34 0.21 0.07 007 008 0.06 015 014 009 1.07 0.13 0.03 0.05 0.03 0.13 005 0.05 0.07 0.03
tones >10mm- % wiw | A-1-044] 108 0.2 <0.1 28 <0.1 5 <0.1 <01 <0.1 124 46 97 6.9 18 141 20.5 9.1 20.1 399 22.2 31 <01 59 <01 36,5 231 <0.1 <0.1 13.5
Project name: Barnsley BSF - Phase 3 - Holgate Kingstone ALC
Report title: Ground Contamination Assessment
Table title: |Contamination Assessment - Subsoil
Date: May 2010 Job No. 026077

GENERAL NOTES:

All results reported on dry weight basis

No ACM = No Asbestos Containing Material
Numbers in red not currently part of earthworks specification
*Generic Assesmen! Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007) Residential Without Plant Uplake.

SCREENING CRITERIA NOTES
(1) Former SGV retracted in 2007
(2) Generic Assesment Criteria for Human Health Risk Assesment. Land Quality Management Ltd & The Chartered Institute of Environmental Health. Published by: Land Quality Press, a division of Land Quality Management Ltd (2007). Residential Without Plant Uptake.
(3) Based on Environment Agency Technical Guidance WM2 ‘Hazardous Waste' (2003, version 1)
(4) Guidance on the Disposal of “Contaminated Soils". Environment Agency. Version 3, February 2001 (Now withdrawn).
(5) Based on Environment Agency "Guidance on Sampling and Testing of Wastes to meet Landfill Acceptance Procedures' (2005, version 1) Inert waste criteria.

(6) ICRCL values

351 Subsoil Data
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Envirolab Job Number: 10/00524

Client: Laing O'Rourke
Client Project Name: Kingstone Holgate ALC

Client Project Ref: 761493
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Buro Happold

.§ Ground Engineering
- f~ o
A 52 |5 &
= g £3 | £ 2
s ] S5 18T
b = = @ o s °
2 T2 | 8 |32
E gz s E ST =
Determinand z s & S0 |28 2 Comments
Metals
Arsenic 58 11 0 3 Check US95
Cadmium 58 0 0 0 Not significantly elevated
Chromium 58 1 0 | Check US95
Copper 58 7 0 T Check US95
Lead 58 2 0 2 Check US95
Mercury 58 3 0 0 Check US96
Nickel 58 1 0 1 Not significantly elevated
Selenium 58 0 0 0 [Not significantly elevated
Zinc 58 4 0 6 Check US95
Other Determinands
Phenols Monohydric 58 0 0 0 Not significantly elevated
Cyanide (free) 58 0 0 0 Not significantly elevated
Asbestos Presence Screen 58 0 0 0 Not significantly elevated
H Value 58 0 0 7 Revise EW Spec to 5.5<pH<9.5
EPH total (C10-C36) 58 0 0 0 Check US95
PAH 16
Naphthalene 58 0 0 0 Not significantly elevated
Acenaphthylene 58 0 0 0 Not significantly elevated
Acenaphthene 58 0 0 0 |Not significantly elevated
Fluorene 58 0 0 0 Not significantly elevated
Phenanthrene 58 0 0 0 Not significantly elevated
Anthracene 58 0 0 0 Not significantly elevated
Fluoranthene 58 0 0 0 Not significantly elevated
Pyrene 58 0 0 0 Not significantly elevated
Benzo(a)anthracene 58 0 0 0 Not significantly elevated
IChrysene 58 0 0 0 [Not significantly elevated
Benzo(b)fluoranthene 58 0 0 0 Not significantly elevated
Benzo(k)fluoranthene 58 0 0 0 Not significantly elevated
Benzo(a)pyrene 58 8 0 ] Check US95
Indeno(123cd)pyrene 58 0 0 0 Not significantly elevated
Dibenzo(ah)anthracene 58 0 0 0 Not significantly elevated
[Benzo(ghi)perylene 58 0 0 0 Not significantly elevated
Coronene 58 0 0 0 Not significantly elevated
PAH 16 Total 58 0 0 0 Not significantly elevated
Classification Tests
Sulphate (extractable SO4 2:1} 58 0 0 0 6 >DS2 Geotechnical Test
% Stones Greater then 10mm 58 0 0 0 Not signiﬁcantly elevated

Page 3 of 3




Technical Note 2

job name Holgate Kingstone ALC, Barnsley R -
jobno 026077 e L
date May 2010 e

time - s ‘{%

i 11~
B ERN | { |
subject Contaminated Land Review BUI'O H appol d
Enclosure 8

Green Space Area

BHGE Summary Plan for ‘Subsoil' Exceedances of Phase 1 Earthworks Specification

026077_K&H_Tech Note 02_Dft.doc



Determinand US95 Chebychev US95 T-Test Residential without |BP1 Earthworks Comments
plant uptake Spec Threshold
|Metals
Arsenic 97.6 76.3 35 79 Cover thickness to be considered
Chromium 129 83 200 200 Remedial action unnecessary.
Copper 423.6 305.6 6200 190 Cover thickness to be considered
JLead 445.8 335.0 450 450 Remedial action unnecessary.
Mercury 2.1 1.3 1 15 Cover thickness to be considered
Zinc 416.0 223.2 40000 300 Cover thickness to be considered
Petroluem Hydrocarbons
EPH 286.6 181.9 500 N/A Remedial action unnecessary.
Palycyclic Aromatic Hydrocarbons
|Benzo(a)pyrene 0.9 0.5 1 3.3 Remedial action unnecessary.
US95 less than threshold
Project name IBarnsley Phase 3 - Holgate Kingstone TH T
Report title PRELIMINARY - FOR INFORMATION :E_,: IE,;:L*.
Table title Contamination End Use Assessment - Playing Fields i 2
Buro Happold
Date: May 2010 Job No: 026077 Graund Engliosring




Arsenic input & calcs sheet

Data antty column for individual contaminant

L 4

Step 1: Data entry & preparation

Enter data in data entry Column & remove '< signs

" Where the propartion of Ron-detects within the dataset is less than 10 io 15%, non
delected values should simply be replaced by a ‘small number (6.9. MDL or 0.5MDL)...."

Step 2: Press 'Enter/refresh data for statistical analysis

Step 3.1: Where the analysis signifies the maximum value 1o represent
slatistical outliers, a check for errors and/or a review of the conceplual
modet and soil descriptions (borehocla logs etc.} is advisable. Where on
the basis of identified errors outlier concentrations can be deleted or
evidence suggests thal outlier concentrations is a result of another
population of soil concentration, remove the outtier concentration from
the data entry colurin and press ‘Enterfrefresh data for statistical
analysis'. Note: The delation of statistical outliers has to be
Justifiable

Step 3.2 If the statistical analysis indicates the secondithird etc. highest
concentrations as outliors proceed as in Step 3.1

Step 4: Check normality of data. If the normality test signifies non-
normality, check for outliers on the basis of LN transferred data and use
Chebychev US95.

If the test signifies the data to be normally distributed use t-test result

AD)
114
10
68
79
93

111
30
62
61

109
77
65
79

00
1.0
30,0
340
0.0
610
62.0

T 79.0
| 79.0

850
68.0.
70

80
109,0 .
110

1o

109.0°

93.0.
79.0

790
719

68.0
65.0
62.0

1.0
400
.34.0.

300

11.0°

10.0

23
24

3.4

35
3.7
4.1
4.1

T 42

42
4.3

4.4
4.4
245

4.7
47

ﬁsi Outlier check

]

af lavel of significance

0.01 0.05 0.1
™n 1.551 Terit 2.658 2.372 2.213
|5 the maximum concentration Tee Tt Tn < Tenit T Tenl
an outlier? NO NO NG
Maximum concentration 11
Fﬂormalily check l
§? b? W
14016 03 13361 97 0.953
at level of significance
0.01 0.05
critical values 0.835 0.881
Is the data normally distributed? e W > critical value
YES YES
Pnd Outlier check based on "In” transferred dala _,
at level of significance
0.01 0.05 0.1
Tn 1.042 Terit 2.658 2.372 2.213
Is the maximum concentration Ta= Trog Tn < Terit Th = [eet
an outlier NO NO NO
|TJ895 using Chebychev or t-test J
Use t-test
Usas usas
Chebychev t-test
97.6 76.3

Buro Happoid
[ Srund Engneerrg_|




Chromium input & calcs sheet

Data entry column for individual contaminant 33 200 2950 30
> 74 240 740 32
Step 1: Data entry & preparation 22‘;’ :;': 32 ﬁ ot Ghnlior Sneck 41
Enter data in data entry column & remove '<' signs 10 20.0 370 34 at level of significance
Where the proportion of non-detects within the r:'iafass.' Is less than 10 to 15%, non a7 20,0 60 34 0.01 0.05 0.1
detacted values should simply be replaced by & ‘small number (e.g. MOL or :
0.5MDL)....* 25 300 330 34 Tn 3.548 Terit 2.658 2.372 2.213
36 320 320 35
24 330 300 35 Is the maximum concentration \ % e
Step 2: Press 'Enter/refresh data for statistical analysis o WS 8 e i S0 VA
29 370 290 386
32 370 250 36 Maximum concentration 295
30 50.0 250 23¢9
Step 3.1: Where the analysis signifies the maximum value to represent 20 740 240 43 IE”"B"W check
statistical outliers, a check for errors and/or a review of the conceptual 25 2050 200 57
model and soil descriptions (borehole logs etc.) is advisable. Where on &2 b? w
the basis of identified errors outlier concentrations can be deleted or 65766 40 28364 62 0.431
evidence suggests that outlier concentrations is a result of another
population of soil concentration, remove the outlier concentration from at level of significance
the data entry column and press 'Enter/refresh data for statistical 0.01 0.05
analysis'. Note: The deletion of statistical autliers has to be critical values 0.835 0.881
justifiable
Is the data normally distributed? W < critical value
Step 3.2: If the statistical analysis indicates the second/third etc. highest NO
concentrations as outliers proceed as in Step 3.1
2nd Outlier check based on "In" transferred data _I

at level of significance
0.01 0.05 0.1
Tn 3.160 Terit 2.658 2.372 2213

Step 4: Check normality of data. If the normality test signifies non-
normality, check for outliers on the basis of LN transferred data and use
Chebychev US95.

Is the maximum concentration

If the test signifies the data to be normally distributed use t-test result
an outlier

US95 using Chebychev or t-test

Use Chebychev as the distribution of the data shows evidence of non-normality

uses uses
Chebychev t-test

129.0 83.0




Copper input & calcs sheet

Data entry column for individual contaminant

v

Step 1: Data entry & preparation

Enter data in data entry column & remove '<' signs

"Where the proportion of non-detects within the datasel is less than 10 to 15%, non
detected values should simply be replaced by a 'small number (e.g. MDL or 0.5MDL)

Step 2: Press 'Enter/refresh data for statistical analysis

135

682

308

Step 3.1 Where the analysis signifies the maximum value to represent
statistical outliers, a check for errors and/or a review of the conceptual
model and soil descriptions (borehole logs etc.) is advisable. Where on
the basis of identified errors outlier concentrations can be deleted or
evidence suggests that outlier concentrations is a result of another
population of soil concentration, remove the outlier concentration from
the data entry column and press ‘Enter/refresh data for statistical
analysis'. Note: The deletion of statistical outliers has to be
justifiable

Step 3.2: If the statistical analysis indicates the second/third etc. highest
concentrations as outliers proceed as in Step 3.1

351
165

Step 4: Check normality of data. If the normality test signifies non-
narmality, check for outliers on the basis of LN transferred data and use
Chebychev US95.

If the test signifies the data to be normally distributed use t-test result

42.0
46.0
610
64.0
135.0
142.0
158.0
1656.0
209.0
226.0

351.0
385.0
410.0

185.0
158.0
142.0
135.0
64.0
61.0
46.0

37
38
41
4.2
4.9
5.0
5.1
6.1
53
54
57
59
6.0
6.0
6.5

IE& QOutlier check

at level of significance

0.01 0.05 0.1
Tn 2.595 Terit 2.658 2.372 2213
Is the maximum concentration Tn > Terit
an outlier? YES
Maximum concentration 682
Eormality check
s’ b? w
43311560 381899 28 0.882
at fevel of significance
0.01 0.05
critical values 0.835 0.881

Is the data normally distributed?

W > critical value
YES

E\d Outlier check based on "In" transferred data

at level of significance

0.01 0.05 0.1
Tn 1.659 Terit 2.658 2.372 2213
Is the maximum concentration Tn < Terit
an outlier NO
ESQS using Chebychev or t-test
Use t-test
uses Us95
Chebychey t-test
423.6 305.6




Lead input & calcs sheet
Data entry column for individual contaminant

Step 1: Data entry & preparation
Enter data in data entry column & remove "<’ signs

"wharg the proportion of non-detects within the dataset is lass than 10 to 15%, non
detected values should simply be repiaced by a 'small number {8.9. MDL or
0.5M0L)....."

Step 2: Press "Enter/refresh data for statistical analysis

L 4

Step 3.1: Where the analysis signifies the maximum value to represent
statistical outliers, a check for errors and/or a review of the conceptual
mode! and soil descriptions (borehole logs etc.) is advisable, Where on
the basis of identified errors outlier concentrations can be deleted or
evidence suggests that outlier concentrations is a result of another
population of soil concentration, remove the outlier concentration from
the data entry column and press ‘Entar/refresh data for statistical
analysis'. Note: The deletion of statistical outliers has 1o he
justifiable

Step 3.2: If the statistical analysis indicates the second/third etc. highest
concentrations as outliers proceed as in Step 3.1

Step 4: Check normality of data. If the normality test signifies non-
normality, check for outliers on the basis of LN transferred data and use
Chebychev U395,

If the test signifies the data to be narmally distributed use t-test result

285
60
60

394

209

248
75

412
BO

548

580

276

235

244

185

60.0 5800 4.
800 5480 4.1
©750 ' 4120 43
80.0 3940 44
1950 2050 53
2000 2760 53
2350 2460 55
2440 2440 55
2460 2350- 55
2760 209.0- 58
2050° 1950 57
3940 800 60
4120 750° 60
548.0 - - 60.0 8.3
5800 600 64

—_——

15t Outlier check

il

at level of significance

0.01 0.05 0.1
Tn 1.938 Tcrit 2.658 2.372 2.213
Is the maximum concentration T beme Tn < Terit Te = Fear
an outlier? NQ NO NG
Maximum concentration 580
Wrmality check
§? b’ W
381812 93 349433 49 0.915
at level of significance
0.01 0.05
critical values 0.835 0.881
Is the data normally distributed? A emwal alie W > critical value
YES YES
2nd Qutlier check based on "In” transferred data
at level of significance
0.01 0.05 01
Tn 1.357 Tcerit 2.658 2.372 2.213
Is the maximum concentration In - fent Tn < Terlt Tr< Ton
an outlier NO NO NO
US95 using Chebychev or t-test
Use t-test
usas usas
Chebychev t-test
44538 335.0

Buro Happold
Grouna Enguesnrg




Mercury input & calcs sheet

Data entry column for individual contaminant 0.17 02 50 -8
—> 0.22 0.2 20 18
- 0.17 0.2 04 1. 1st Qutlier check
Step 1: Data entry & preparation 204 02 N :
”Enter data in datg entry column & rer'r!ove <! slgns. 0.31 0.2 03 16 at level of significance
Where the proportion of non-detects within the dataset is less than 10 to 15%, non 0.32 02 0% - 0.01 0.05 0.1
detected values should simply be replaced by a ‘small b .g. MDL or . ; ey G 5 ¢
T 0.21 02 03 -5 Tn 3365 Terit 2658 2372 2213
' 0.34 02 02 -14
0.24 03 02 -3 Is the maximum concentration Tn > Terit
o ier? g
Step 2: Press 'Enter/refresh data for statistical analysis 0.2 0 0R A2 an outlier?
0.36 03 02 11
0.17 03 02 -1 Maximum concentration 4,98
0.18 0.4 02 -0 -
Step 3.1: Where the analysis signifies the maximum value to represent 0.23 A - el Se Normality check
slatistical outliers, a check for errors and/or a review of the conceptual 4.98 50 02 16
model and soil descriptions (borehole logs etc.) is advisable. Where on 52 B W
the basis of identified errors outlier concentrations can be deleted or 2285 _— 0.448
evidence suggests that outlier concentrations is a result of another
population of soil concentration, remove the outlier concentration from at level of significance
the data entry column and press 'Enter/refresh data for statistical 0.01 0.05
analysis'. Note: The deletion of statistical outliers has to be critical values 0.835 0.881
justifiable
Is the data normally distributed? W < critical value
Step 3.2: If the statistical analysis indicates the second/third etc. highest NO
concentrations as outliers proceed as in Step 3.1
2nd Qutlier check based on "In" transferred data
Step 4: Check normality of data. If the normality test signifies non- at level of significance
normality, check for outliers on the basis of LN transferred data and use v o ‘ 0-601 0.05 0.1
Chebychev US95. n .799 Terit 2.658 2372 2213
If the test signifies the data to be normally distributed use t-test result Is the maximum concentration
an outlier
US95 using Chebychev or t-test ]
red text = <detection limit entered as a value Use Chebychev as the distribution of the data shows evidence of non-normality
us9s us9s
Chebycheyv t-test

2.1 1.3




Zinc input & calcs sheet
Data entry column for individual contaminant

Y

Step 1: Data entry & preparation
Enter data in data entry column & remove '<' signs

"Where the proportion of non-detects within the dataset is less than 10 to 15%. non
detected values should simply be replaced by a 'small number (e.g. MDL or
0.5MDL)...."

Step 2: Press 'Enter/refresh data for statistical analysis

Step 3.1: Where the analysis signifies the maximum value to represent
statistical outliers, a check for errors and/or a review of the conceptual
model and soil descriptions (borehole logs etc.) is advisable. Where on
the basis of identified errors outlier concentrations can be deleted or
evidence suggests that outlier concentrations is a result of another
population of soil concentration, remove the outlier concentration from
the data entry column and press 'Enter/refresh data for statistical
analysis'. Note: The deletion of statistical outliers has to be
justifiable

Step 3.2: I the statistical analysis indicates the second/third etc. highest
concentrations as outliers proceed as in Step 3.1

Step 4: Check normality of data. If the normality test signifies non-
normality, check for outliers on the basis of LN transferred data and use
Chebychev US95.

If the test signifies the data to be normally distributed use t-test result

229
110
123
591
385
262

88
389
113
167
304
376
284
302
181

1100
113.0
123.0
167.0
181.0

581.0
380.0
385.0
376.0
304.0
302.0
284.0
262.0
2290
181.0
167.0
123.0
113.0
1100

45
47
4.7
4.8
5.1
5.2
54
56
56
57
57
59
6.0
6.0

1st Outlier check

at level of significance

0.01 0.05 0.1
Tn 2,391 Terit 2.658 2.:372 Z.213
Is the maximum concentration Tn > Terit
an outlier? YES
Maximum concentration 591
Normality check
& b? w
267874 93 248458 35 0.928
at level of significance
0.01 0.05
critical values 0.835 0.881

Is the data normally distributed?

W > critical value

YES

[an Qutlier check based on "In" transferred data

at level of significance

0.01 0.05 0.1
Tn 1.709 Terit 2.658 2372 2213

Is the maximum concentration Tn < Terit

an outlier NO

US95 using Chebychev or t-test \

Use t-test
usas usas
Chebychev t-test
416.0 323.2

Buro Happold
Ground Enginaarng




EPH input & calcs sheet
Data entry column for individual contaminant

v

Step 1: Data entry & preparation
Enter data in data entry column & remove '<' signs

"Where the proportion of non-delects within the dataset is Jess than 10 to 15%, non
detected values should simply be replaced by a 'small number (e.g MOL or
0.5MDL)...."

Step 2: Press 'Enter/refresh data for statistical analysis

Step 3.1: Where the analysis signifies the maximum value to represent
statistical outliers, a check for errors and/or a review of the conceptual
model and soil descriptions (borehole logs etc.) is advisable. Where on
the basis of identified errors outlier concentrations can be deleted or
evidence suggests that outlier concentrations is a result of another
population of soil concentration, remove the outlier concentration from
the data entry column and press 'Enter/refresh data for statistical
analysis'. Note: The deletion of statistical outliers has to be
justifiable

Step 3.2: If the statistical analysis indicates the second/third etc. highest
concentrations as outliers proceed as in Step 3.1

Step 4: Check normality of data. If the normality test signifies non-
normality, check for outliers on the basis of LN transferred data and use
Chebychev US95.

If the test signifies the data to be normally distributed use t-test result

red text = <detection limit entered as a value

48
233
166

37

16
186
609

10.00
10.00

39
151

61

10.00

10

77

10.0
10.0
10.0
10.0
16.0
37.0
39.0
480
61.0
770
151.0
166.0
186.0
233.0
609.0

609.0
233.0
186.0
166.0
151.0
770
61.0
48.0
39.0
aro
16.0
10.0
10.0
10.0
10.0

23

23
23
28
36
ar
39
4.1
43
5.0
5.1
52
55
6.4

1st Quitlier check

at level of significance

0.01 0.05 0.1
Tn 3.191 Terit 2.658 2372 2213
Is the maximum concentration Tn > Terit
an outlier? YES
Maximum concentration 609
Normality check
57 b? W
34125173 22878715 0.670
at level of significance
0.01 0.05
critical values 0.835 0.881
Is the data normally distributed? W < critical value
NO

l2nd Outlier check based on "In" transferred data

0.01
Tn 1.863 Terit 2.658

Is the maximum concentration
an outlier

at level of significance

0.05 0.1
2372 2213
Tn < Terit
NO

US95 using Chebychev or t-test

Use Chebychev as the distribution of the data shows evidence of non-normality

us9s us9s
Chebychev t-test
286.6 181.9




Benzo(a)pyrene input & calcs sheet

Data entry column for individual contaminant 0.01 0.0 15 46
= 0.01 0.0 12 48
Step 1: Data entry & preparation a aé :‘: ;f :’: llst i ]
Enter data in data entry column & remove '<' signs 1.54 OlD 0:1 _3:5 abitevelof-sipii
7 . j gnificance
Where the proportion of non-detects within the dataset /s lass than 10 to 15%, non 0.04 0.0 o1 32 0.01 0.05 0.1
detected values should simply be replaced by a ‘small number (e.g. MDL or » =
0.5MDL) _..* 0.07 0.1 01 30 Tn 2.349 Terit 2.658 2.372 2.213
0.05 01 01 <30
0.1 0.1 01 -27 Is the maximum concentration Tn < Terit
Step 2: Press 'Enter/refresh data for statistical analysis L i il anouliier? O
1.23 0.1 00 -23
0.1 0.1 00 -23 Maximum concentration 1.54
0.03 12 00 01 .
Step 3.1: Where the analysis signifies the maximum value to represent 0.01 12 00 02 lNorrnaIrty check ]
statistical outliers, a check for errors and/or a review of the conceptual 145 15 00 04
model and soil descriptions (borehole logs etc.) is advisable. Where on 52 b? W
the basis of identified efrors outlier concentrations can be deleted or gt i 0.582
evidence suggests that outlier concentrations is a result of another
population of soil concentration, remove the outlier concentration from at level of significance
the data entry column and press 'Enter/refresh data for statistical 0.01 0.05
analysis'. Note: The deletion of statistical outliers has to be critical values 0.835 0.881
justifiable
Is the data normally distributed? W < critical value
Step 3.2: If the stalistical analysis indicates the second/third etc. highest NO
concentrations as oulliers proceed as in Step 3.1
[an Outlier check based on "In" transferred data I
Step 4: Check normality of data. If the normality test signifies non- at level of significance
normality, check for outliers on the basis of LN transferred data and use ) 0.01 0.05 0.1
Chebychev USS5. Tn 1.789 Terit 2.658 2.372 2213
If the test signifies the data to be normally distributed use t-test result Is the maximum concentration Tn < Terit
an outlier NO
IUSQS using Chebychev or t-test ]

Use Chebychev as the distribution of the data shows evidence of non-normality

us95 uUs9s

Chebychev t-test

0.9 0.5
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.Tabfe 7: Capping Layer Thickness Calculation

I Calculations based on mixed zone (M) | 600 |Jmm |
Cover Thickness Required for
Contaminant Site Data Sironced ss & Facker of T ICompﬁanoe to Specified Ta
Guideline Value
Guideline Value
B % E E
. S|3 SEEel 2 |3 :
- 8 - ™~N
Blelalil8 (18 (8 3 | @
o SEEls g § k4 § S S
U 5|32 ¢ |8 SRR g
§18)8(5[B (B |BE |B| 2 $
£ % ol alr- ] St o a3 3
— — ‘a
1IN IE 3 ¢ 4
8 = = E - —
‘ Units Un ra mm
Arsenic 976 | 19.2 35 35 E 0.5 ] 0.5
Copper (phytotoxic) 423 | 405 | 190 | 190 0.2 ' 0.2 -
. Mercury 21 | 03 1 1 A 0.3 : 0.3 ) i
Zinc (phytotoxic) 416 | 83.8 | 300 | 300 0.3 14 0.3
L
§ummary
Target Guideline Value 1 Target Guideline Value 2
umber of contaminants 4 4
Number of contaminants with no thickness calculation 0
Breakdown - Number for which no TV specfied 0 0
Breakdown - Number for which no soil specified 0 0
Breakdown - Number for which no cover specified 0 0
| Breakdown - Number for which cover > TV 0 0
umber of contaminants with thickness calculation 4 4
Breakdown - Number for which no cover required 0 0
Breakdown - Number for which cover required 4
Overall thickness of cover required | m

—E
v

Project name Barnsley Phase 3 - Holgate Kingstone

Report title PRELIMINARY - FOR INFORMATION

Table title Contamination End Use Assessment - Playing Fields

o 6 @

roH
ate: May 2010 Job No: 026077 e Hogpoud

@




.Table 7: Capping Layer Thickness Calculation

| Calculations based on mixed zone (M) | 600 Jmm |
Cover Thickness Required for
Contaminant Site Data Expressed as a Factor of Target. | Gompiiance to Specified Targe
uideline Value
Guideline Value
= T (8 |3
SRt | |2 :
g g 5 o~
ARl ERERE |3
> > :g ‘S > >
S ) @ ] (C] o o ] ]
c =2 @ =
E1&(3|5|8 [BE |B |B| ¢ s
& E a|ladl|F-|F-|Fa|Fa 1] I
8 5 =
SIslBl B3| ElslBl & ¢
3 =1 = q :a 3 P -
. Units Units mm
Arsenic - EW value BP1 976 | 192 79 79 B 0.2 I 0.2 : i
Copper (phytotoxic) 423 | 405 ] 190 | 190 0.2 ; 0.2 ¥ I »
. Mercury 21 | 03 1 X 21 0.3 =l
Zinc (phytotoxic) 416 | 838 ] 300 | 300 44 | 03 14 0.3 Ly
l
. Summa
Target Guideline Value 1]  Target Guideline Value 2
.Number of contaminants 4 4
Number of contaminants with no thickness calculation 0
Breakdown - Number for which no TV specfied 0 0
. Breakdown - Number for which no soil specified 0 0
Breakdown - Number for which no cover specified 0 0
Breakdown - Number for which cover > TV 0 0
‘Number of contaminants with thickness calculation 4 4
Breakdown - Number for which no cover required 0 0
Breakdown - Number for which cover required 4 & t 4
|Overall thickness of cover required | 367 e 1 367 |
qProject name Barnsley Phase 3 - Holgate Kingstone P
Report title PRELIMINARY - FOR INFORMATION szt
Table title Contamination End Use Assessment - Playing Fields : ord

Date: May 2010 Job No: 026077

Buro Happold

Ground Engineering




.Table 7: Capping Layer Thickness Calculation
I Calculations based on mixed zone (M) 1 300 [mm |
Cover Thickness Required for
Contaminant Site Data Expressed as a Factor of Target forwu e 40 Specified Targed
Guideline Value ;
Guideline Value
3| % 2 13 13 |2
W S8 IR S 12 PR
- o ] ; .E g g ° P
= =2 o .g 3
@ | b= E g K
> > 5 5 - >
d k) S o e | O o o o @ o
I3 (B (EIE] § |4
. E g alalrF-|F-]Fa]|Fra 3 3
® = =
1518 Blzl2lz|2] B §
- j q ‘3 3 = =
. Units Units mm
Arsenic 976 | 192 | 35 35 I 0.5 ‘ 0.5
Copper (phytotoxic) 423 | 405 ] 190 | 190 g 0.2 0.2 .
. Mercury 21 03 | 1 1 0.3 21 0.3 3
Zinc (phytotoxic) 416 | 83.8 | 300 | 300 0.3 14 | o3 el i p
| -
. §ummary
Target Guideline Value 1 Target Guideline Value 2
umber of contaminants 4
Number of contaminants with no thickness calculation 0
Breakdown - Number for which no TV specfied 0
Breakdown - Number for which no soil specified 0
Breakdown - Number for which no cover specified 0
Breakdown - Number for which cover > TV 0
.Number of contaminants with thickness calculation 4
Breakdown - Number for which no cover required 0
Breakdown - Number for which cover required 4
[Overall thickness of cover required | E ]
.Project name Barnsley Phase 3 - Holgate Kingstone
Report title PRELIMINARY - FOR INFORMATION
Table title Contamination End Use Assessment - Playing Fields sEisiiiiis o~
ate: May 2010 Job No: 026077 g o




.Table 7: Capping Layer Thickness Calculation

| Calculations based on mixed zone (M) | 300 Jmm |
Cover Thickness Required for
: Expressed as a F. T
Contaminant Site Data actor of Target | &5 mpliance to Specified Target
Guideline Value
Guideline Value
8| s ' BERERE
q = ) el L > > S
® 2 2 2 g P -
HHEEIRIEI R R
o > > ;| S 5 : > -
5| 5| e| 2] o o o e 2
— = e s — 1
g s|s|s|® [B |®B |8 3 3
2taldlE-|a- a8} 3 2
. T RIS IR - 3% 4 4
BiIHHHPR IR
& ES Tt . 3 le ‘3 = =
. Units Units mm
Arsenic - EW value BP1 976 | 192 | 79 79 [N 0.2 [ 0.2 = ) i
Copper (phytotoxic) 423 | 405 ] 190 | 190 SN 02 RSN 0.2 :
Mercury 21 | 03 1 1 " 0.3 B 0.3 A7
Zinc (phytotoxic) 416 | 83.8 | 300 [ 300 0.3 14 0.3 5
|
§urnmary
Target Guideline Value 1 Target Guideline Value 2
umber of contaminants 4 4
Number of contaminants with no thickness calculation 0 0
Breakdown - Number for which no TV specfied 0 0
Breakdown - Number for which no soil specified 0 0
Breakdown - Number for which no cover specified 0 0
Breakdown - Number for which cover > TV 0 0
Number of contaminants with thickness calculation 4
Breakdown - Number for which no cover required 0
Breakdown - Number for which cover required 4
|Overall thickness of cover required | 183
|
.Project name Barnsley Phase 3 - Holgate Kingstone
Report title PRELIMINARY - FOR INFORMATION
Table title Contamination End Use Assessment - Playing Fields
Buro H [
.Date: May 2010 Job No: 026077 e E%ﬁggﬁ




:80 = 822 - ggg X Pigger :eve:s If site specific data falls in shaded
c=0.25-0.50 x Trigger levels : ;

. OCc=0.50-0.75 x Trigger levels air\(le:nctc()) ntsr:ge;atlﬁgai:?uld he
DeSIgn Chart OCc=0.75-1.00 x Trigger levels g PP y

A Target Guideline Value 2 of using a cover system

A Target Guideline Value 1

10

(1) For known level of contaminated ground and known cover contamination

of Tv
(2) The required cover thickness can be specified

Contamination of Ground (Cg) as a multiple

300 350 400 450 500 550 600
Cover Thickness, X (mm), Required to Reduce Overall Contamination Concentration to Target Guidance Value (Tv)
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Envirolab Job Number: 10/00525
LaIng U Hourke

Kingsione Hoigate ALL

Client:
Client Project Name:

026077_HK_Human h_PF_DFT xis

Client Project Ref: /21492
b Sample ID 10/00526/1]10/00525/2 10/00525/310/00525/410/00525/510/00525/6 10/00525/7]10/00525/8 1 0/00525/% 0/00525/ 1§ 0/00525/1 § 0/00525/13 000525/ 1§ 0/00525/14 000525/ 1 § 0/00525/1 § 0/00525/1 § 0/00525/ 1§ 0/00525/ 14 0/00525/24 0/00525/2 | 0/00525/2 0/00525/2 0/00525/24 0/0052524 0/00525/24 0/00525/2
Client Sample No ] 2 3 2 2 2 2 2 3 2 3 2 2 2 2 2 3 2 2 3 3 2 2 1 2 2 2
Client Sample ID PF1 PE2 PF3 PE4 PF5 PFE PF7 PF8 PFG PF10 PE1Y PF12 PF13 PFI4 PF17 PE20 PE21 PE22 PF24 PF29 PF30 PF3) PE38 PF39 PF39 PF40 PF43
pth to To, 08 04 08 04 04 04 04 04 08 04 08 04 03 03 08 04 08 04 04 0% 08 04 D4 01 03 04 04 L5
pth to om £ i
ate Sampled P 3 i £&
ple Type = f Soil - ES | Soil-ES | Soi - ES | Sou-ES | Soil-ES | Soil - ES | Soil - ES | Sol -ES | So - ES | Soil-ES | Sod-ES | Sol -ES | Soil-ES | Sou-ES | S0N-ES | Soil-ES | Soi-ES | Soil - ES | Sou - ES | Soil- ES | Soil - ES | Soul- ES | Soul - ES | Soil- ES | Sod - ES | Soil - ES | Soil - ES 5§
a X =] - 8
m—
Leachate Prep NRA (10 1) A-T-047 -
i
Arsenic (leachable) gl A-T-025 2 1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <y <1 <1 <1 4 <1 1 <1 <1 50 50
1
Cadmium (leachable) pgh A-T-025 <1 <1 <1 <1 <1 <1 <1 <1 <1 < <1 <1 <1 <1 <1 <1 <1 <1 < <1 <1 <1 <1 <1 <1 <1 <1 s 5
in
[Chromium (leachable) pgh A-T-025 2 <1 2 <1 <1 <1 <1 1 2 <3 2 <1 2 <3 1 3 <1 2 <1 <1 3 <1 3 <1 2 2 2 150 50
i
Copper (leachable) pgt | AT025 5 4 2 4 3 3 2 3 3 5 3 5 3 7 ﬂ 2 2 2 3 kil 3 4 3 19 <1 10 5 4 1 : 2000
imn g
Lead (keachable) pgll A-T-025 1 2 1 5 <1 <1 <1 3 1 1 2 4 3 1 2 2 2 <1 <1 <1 <1 ] <1 2 1 1 4 50
[}
Mercury (leachabla ) pgll A-T-025 <01 <01 <0 1 <0 1 <01 <01 <D 1 <01 03 02 02 01 01 <01 01 «0 1 <01 <01 <01 <01 <01 <01 <01 <01 <01 01 <01 1 |
n
Nickal (leachabie) pgl A-T-025 2 9 2 2 1 1 <1 1 1 3 2 2 1 3 1 3 <1 2 <1 2 1 2 3 3 2 3 1 50 50
Salenum (leachable) ugh A-T-025 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 < <1 <1 <1 <1 <1 <1 <1 <1 «1 <1 <1 <1 <1 <1 10
Zinc (leachable) gl A-T-025 ) 229 48 7 16 137 52 33 39 124 ] 80 18 139 34 2 T 22 5 26 a2 83 31 25 148 130 a2 Mk 73
]
|Boron (leachabile) pgi A-T.025 49 90 22 10 14 25 1 21 15 47 <10 23 18 45 21 16 23 25 29 15 36 29 3r <10 61 46 17 2000
|ether Determinands =
[
Phanols (total by HPLC) (leachabie) mgl | A-T-050w] <001 <0 01 <0 01 <001 <0.01 <001 <001 <001 <0 01 <0 01 <001 <0 01 <001 <0 01 <0 01 001 <0 01 <001 <001 <0 01 <001 <0 01 <001 <0.01 <001 <001 <001 30 100
r
pH (leachable) pH |ATO3tw] 67 63 68 61 61 6 6.2 66 62 63 67 66 68 58 6.8 77 7 65 63 66 74 12 74 61 64 65 66 " 5.5<pH<9.5
Sulphata (leachable) mgl | A-T-026w 11 <1 [ 8 <1 2 <1 2 1 2 <1 5 <1 1 1 4 7 <1 <1 2 3 2 12 8 5 5 <1 400' 250
@
|ePH Total (>C10-C36) (leachable) po | AT023w] <50 <50 52 55 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 256 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 600
[EAH ™
[Naphthalene (leachabie) pgl | A-TO19w)] 039 0.12 <0 02 <002 <0.02 <002 <0 02 <002 <002 <0 02 <0 02 <002 009 008 <0 02 0.06 <002 093 0.07 <002 <002 007 <002 004 002 008 003 10
Acenapthylena (leachable) pol | A-TO19w] <002 <0 02 <0 02 <0 02 0.02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 003 <0.02 <0 02 004 <0 02 004 <002 <002 <0 02 <0 02 <0 02 <002 <0.02 <0 02 004
Acenapthens (leachable) AT-019w] 011 005 02 018 008 003 0.37 007 0.22 <0.02 004 003 0.94 004 0.22 0.69 002 048 013 018 <0.02 003 003 003 0.04 003 042
Fluorene (leachable) pol | A-T019w) <002 =002 <0.02 <0 02 <0.02 <002 <002 <0.02 <0.02 <0 02 <0 02 <0 02 007 <0 02 <0.02 002 <002 008 <002 <002 <002 <002 <002 <002 <0 02 <002 003
Phenanthrena (leachable) pol  |AT019w] <002 <002 <0 02 <0 02 <0 02 <0 02 <002 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0.02 <0 02 <0.02 <002 <002 <0 02 <002 <002 <0 02 <0 02 <0.02 <0,02 <002 <002
Anthracene (eachable) A-T019w] <002 <0.02 <002 <0 02 <002 <002 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0.02 <002 <0.02 <002 <002 <002 <0 02 <0.02 <002 <002 <002 <0 02 <0 02 <0 02 <0.02
Fluoranthene (leachable) pgl | AT019w] <002 <0.02 <0.02 <0 02 <0.02 <002 <0 02 <0.02 <0 02 003 <0 02 <0 02 <0 02 <0 02 003 <0 02 <002 <0.02 <0.02 <0.02 <002 <002 <0 02 <002 <0 02 <0 02 <002
Pyrena (leachable pot | AT-019w] <002 <002 <0 02 <0 02 <0 02 <002 <002 <002 <0 02 003 <0.02 <0.02 <0 02 <0.02 003 <0.02 <002 <0.02 <002 <002 <002 <002 <0.02 <002 <002 <002 <002
|Benzofajanthracene (leachabie) A-T019w] <002 <0 02 <0 02 <0 02 <0 02 <002 <002 <0 02 <0 02 002 <0 02 <0 02 <0 02 <002 <0.02 <0 02 <0 02 <0 02 <002 <002 <002 <002 <002 <002 <0 02 <0 02 <0 02
[Chrysene (leachable) pg! | AT-019w] <002 <0.02 <0 02 <0 02 <0.02 <002 <0 02 <0.02 <0 02 003 <0 02 <0 02 <0 02 <0 02 003 <0 02 <0 02 <0 02 <002 <0.02 <002 <002 <0 02 <0 02 <0 02 <002 <002
|Benzo(b fucranthene (leachabie) polt | A-T-019w] <002 <002 <002 <002 <002 <0 02 <002 <0 02 <0 02 <0 02 <0.02 <002 <0 02 <0 02 <0.02 <0.02 <0 02 <0 02 <0 02 <002 <002 <0 02 <0 02 <002 <002 <002 <002
Benzo(k)fluoranthene (leachable) pgh | AT-019w] 002 =002 <002 <002 <002 <002 <002 <002 <002 <0 02 <0 02 <002 <002 <002 <0.02 <002 <0 02 <0 02 <002 <002 <002 <002 <002 <002 <002 <002 <002 —
Benzo(a)pyrene (leachable) pot | A-T-019w] <002 <002 <0 02 <0 02 <002 <0 02 <0 02 <002 <0 02 <0.02 <0.02 <002 <0 02 <002 <002 <002 <002 <002 <002 <002 <002 <002 <002 <002 <002 <002 <002 0.05
Indeno( 123-cd)pyrene (leachabla) pgl  |ATO1Gw] 002 <0.02 <0.02 <002 <0.02 <0.02 <0 02 <002 <0.02 <0.02 <002 <0.02 <0 02 <0.02 <0.02 <0 02 <0 02 <0 02 <0.02 <0.02 <002 <002 <002 <0 02 <0 02 <0 02 <0 02
|Oibenzo(ahjanthracane (leachable) pgh | A-TO19w] <002 <002 <002 <0 02 <002 <002 <0 02 <002 <0 02 <0 02 <0 02 <0.02 <0 02 <0 02 <0 02 <0 02 <0 02 <002 <002 <002 <002 <002 <002 <0.02 <0 02 <0 02 <0 02
|Benzoighijperylene (leachable) pg | A-T019w] <002 <002 <002 <002 <0 02 <0 02 <002 <002 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <002 <002 <002 <002 <0 02 <002 <0 02 <002
Total PAH (leachabla) ugl | A-T-019w] 055 02 02 019 0,12 003 041 007 024 016 004 003 114 012 038 081 002 152 0.21 018 <0.02 01 003 007 006 01 051 10
Project name: Iaarmioy BSF - Phase 3 - Holgate Kingstone ALC
|Report title: Ground Contamination Assessment
Table title: Contamination Assessment - Leachate
Date: May 2010 Job No. 026077
GENERAL NOTES Page | of 3
(1) Freshwater Environmental Quality Standard For hardness-related determinands, worse-case hardness band adopted 0 - 50 mg/l CaC03
(2) Dutch Intervention Value for groundwater. from 'Circular on target values and intervention values for soil remediation’ (2000)
*EA non-statutory (operational)
**From The Surface Waters (Abstraction for Drinking Water) (Classification) Regulations 1996 (DW-1)
S5L Loachate




Envirolab Job Number: 10/00525

Client: L3NG U roume
Client Project Namg: "NgSione Hoigate ALL
Client Project Ref: /®1993

026077 HK_Human h_PF_DFT xls

Lab Sample ID D/00525/24 (/0052524 (V0052534 (V00525/3 ) (/0052533 0/00525/33 0/00525/3) /005253 0/00525/39 /0052573 § 0/00525/39 /D05 25/ 3 0/D0525/4§ /0052574 | 0/00525/43 (/005 26443 D/D0S25/4 4 0/00525/4 3 0/00525/44 0/00525/4 § 0/00525/4§ 0/00525/4§ 0/00525/54 /0052575 J 0/00525/5 0/D0525/5§ 0/00525/59 (/00525/54 0/00525/54 0/00525/5 J 0100525/
- E 3 2
2 1 1 E] 1 2 3 1 3 2 2 1 3 2 3 2 3 2 2 3 3 2 3 2 ] 2 2 3 2
PF a4 PF45 PF46 PF47 PF48 PF49 PF5%0 PF51 PF52 PF53 PF54 PF55 PF55 PF5 PFS7 PF58 PF59 PFBO PFE1 PFB1 PF62 PFB3 PF64 PF&S PF66 PF&7 PFG8 PF&9 GS01 G502 G503
04 03 04 08 01 04 08 03 08 04 025 01 08 04 08 04 04 04 04 08 08 04 08 04 08 04 04 08 [ 08 04 5
55
2 : 1
- § Soil - ES | Soil - ES | Soil - ES | Soil - ES | Soil - ES | Sol - ES | Soil- ES | Soil- ES | Soil- ES | Soil- ES | Soll- ES | Soil-ES | Soil-ES | Soil-ES | Soi-ES | Soi -ES | Sol -ES ] Soil-ES | Soil-ES | Soill- ES | Soil-ES | Soil-ES | Soil-ES | Soll-ES | Soil - ES | Soil- ES | Soil -ES ] Soil-ES | Sol - ES | Soil-ES | Soi -ES 5%
=1 : -
Leachate Prep NRA (10 1) A-T-047 (1] 5
|Arsanic (leachable) pgt | A-T-025 <1 <1 2 1 <1 2 <1 1 <1 < <1 <1 1 2 <1 2 3 4 2 <1 1 <1 <1 1 1 <1 5 2 <1 <1 <1 50m 0
5
Cadmium (leachabla) pol A-T-025 <1 <1 <1 <1 <1 <1 <1 < <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 Sm 2
5
Chromium (leachabie ) pg A-T-025 1 2 2 <1 1 1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 2 <1 22 <1 <1 1 18 3 <1 1 <1 1 21 ! ’"' 30
2
Copper (leachable) gl A-T025 2 2 i 10 4 (] 3 1 3 <1 <1 4 a k] <1 m 13 3 ] 5 3 1 2 4 9 2 10 10 4 2 2 1 — -:*'
Lead (leachabie) il A-T-025 1 <1 1 4 <1 3 <1 2 <1 <1 < <1 <1 1 <1 <1 2 1 12 <1 <1 <1 <1 5 4 <1 1 2 2 2 ‘m )
Mercury (lsachabie) A-T-025 <01 04 03 02 01 01 <0 1 <01 <01 <0 1 <01 <01 <01 <01 <0.1 <01 <01 <01 <01 <01 <01 03 03 02 02 01 01 02 <01 <01 <0 1 lm |
} 1 50
Nickel (leachable) A-T-025 2 2 a 2 1 3 <1 2 3 <1 <1 <1 < 1 3 <1 4 <1 3 <1 <1 2 2 2 <1 2 2 2 1 < 50 -I”
IWN""HWD"J pg! A-T-025 <1 <1 <1 <1 <1 <1 < <1 <1 <1 <1 <1 <1 <1 <1 = 1 <1 <1 <1 <1 1 <1 <1 <1 <i <1 <1 <1 <1 <1 .
75
|Zm (lsachabla) pg! A-T-025 70 19 79 131 18 86 46 4“4 4 16 9 4 3 B3 B84 . ] = 30 100 75 &7 43 99 30 M 15 72 153 80 28 6 8 — 3
Boron (leachable pgh | AT-025 33 43 45 75 35 26 29 17 14 12 14 40 36 14 14 2 62 17 19 35 40 57 18 17 32 28 51 82 2 12 2 2000
g
Phenols (total by HPLC) (leachable) A-T-050w] <001 <0 01 <001 <0.01 <0 01 <001 <0 01 <0 01 <0 01 <001 <001 <0 (1 <0.01 <0 01 <0 01 <001 <001 <0 01 <0 01 <001 <001 <0 01 <0 01 <0 01 <0.01 <001 <0 01 <0 01 <0.01 <0 01 <0 01 30 - H:‘; —
H (leachable) pH_[aTodw] 67 79 59 58 78 8.7 64 66 64 67 76 77 6.9 66 64 76 73 61 78 7 72 73 79 73 73 71 68 6 65 7 - 5.5 f“ .5
Eﬂvﬂulo (leachable) A-T-026w 5 4 2 12 10 a 5 < <1 <1 <1 a8 41 15 15 9 25 [ 15 30 12 180 15 3 8 3 32 [ 12 16 4 Mm 250
[erH Tota (>C10-C36) (leachable) b AT-023w] <50 <50 <50 <50 <50 <50 122 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 600
PAH 16MS (leachable) m
Naphthalane (leachable) pg |ATO19w] <002 009 <002 027 <0 02 <0 02 <0 02 <002 <002 <002 <002 <0 02 <0 02 <0 02 <0 02 <«0p2 | <002 <002 <002 004 005 <002 <002 0.38 <002 <002 0.06 008 <0 02 <0 02 029 10
Ace (leachable A-T019w] <002 <0 02 <0.02 <002 <0.02 <002 <0 02 <002 <0 02 <0.02 0.03 <0 02 <0.02 <0.02 <0.02 <0 02 <0.02 <002 <002 <002 <002 <002 <002 <002 <0 02 <0 02 <0 02 <0.02 <0 02 <0 02 <0 02
JAcenapthene (leachable) pot  |ATO19w] 011 003 052 0.07 007 <002 [ 013 023 <0 02 077 005 <002 <0 02 <0.02 006 002 008 002 <0 02 <002 <002 005 006 <0.02 <0.02 <0 02 004 <0 02 <002 006
Fluorene (leachabie) AT-019w] <002 <0.02 005 <0.02 <002 <002 <002 <0 02 002 <0.02 005 <0 02 <0 02 <0 02 <0 02 <002 <0 02 <0 02 <002 <002 <002 <002 <002 <0.02 <0 02 <0 02 <0.02 <0.02 <0 02 <002 <002
Phananthrens (leachable) A-T-019w] <002 <0.02 <0 .02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <002 <0 02 <0.02 <0 02 <002 0.03 <0 02 <0 02 <0 02 <002 <0 02 <0 02 <0 02 <0.02 <0 02 <0 02 <002 <0 02 <0 02 <0.02
Anthracene (leachable pgl | aTo19w] <002 <0.02 <002 <0.02 <0.02 <0 02 <0 02 <0.02 <0 02 <0 02 <0 02 <0 02 <002 <0 02 <0.02 <0 02 012 <002 <002 <002 <002 <002 <0 02 <0 02 <002 <002 <0 02 <002 <0 02 <0 02 <002
Fluoranthane {leachable) pg! |ATD19w] <002 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0.02 <0.02 <0 02 <0 02 <0 02 <002 <002 042 <002 <002 <002 <002 <002 <002 <0 02 <0 02 <002 <0.02 <0 02 <0 02 <002 <0.02
Pyrene (lsachabie) A-T-019w] <002 <0.02 <0.02 <002 <0 02 <002 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0.02 <002 <0.02 <0 02 0.31 <002 <002 <0 02 <0.02 <002 <002 <002 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <002
JBenzo(ajanthracena (Wachable) ol A-T-019w] <002 <0 02 <0 02 <0 02 <0.02 <0.02 <0 .02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 D2 <0 02 036 <0 02 <0 02 <0 02 <002 <0.02 <0 02 <0 02 <0.02 <0 02 <0 02 <0 02 <0 02 <002 <002
Jchrysene (eachable) A-T-019w] <002 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <002 03 <002 <0 02 <002 <0 02 <0 02 <002 <002 <0.02 <0 02 <0 02 <0 02 <0 02 <002 <002
[Benzoib Mlucranthene (leachable) AT019w] <002 <0 02 <0.02 <0.02 <0 02 <0.02 <002 <002 <002 <002 <002 <002 <0.02 <0 02 <0 02 <002 0.15 <0 02 <0 02 <002 <0.02 <002 <002 <002 <002 <0 02 <002 <002 <0 02 <002 <002
[Benzo(k)fuoranthene (leachabie) pgl |ATO019w] <002 <002 <0 02 <0.02 <0.02 <0.02 <0 02 <0 02 <0 02 <0 02 <002 <0 02 <002 <0 02 <0 02 <002 015 <002 <0 02 <0 02 <0 02 <0.02 <002 <0 02 <0 02 =002 <0 02 <002 <0.02 <002 <0 02 -
Benzo(a)pyrene (leachable) oAl AT019w] <002 <002 <002 <002 <0 02 <002 <0 02 <0 02 <0 02 <002 <0 02 <(.02 <0.02 <0.02 <0 02 <002 0.19 <002 <002 <002 <002 <002 <002 <0 02 <002 <0 .02 <0 02 <0 02 <0 02 <0 02 <0 02 0.05
Indeno(123-cd)pyrane (leachable) pgl | A-T-019w] <002 <002 <002 <002 <0 02 <002 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0.02 <0 02 <0} 02 017 <002 <0 02 <002 <0 02 <002 <0.02 <0 02 <002 <0.02 <0.02 <0 02 <002 <002 <0 02
[Dibenzo(ahjanthracene (leachable) A-T-019w] <002 <002 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <().02 <0 02 <002 <0 02 <0 02 003 <() 02 <0 02 <0 02 <0.02 <0 02 <0 02 <002 <0 02 <0 02 <0.02 <0 02 <0 02 <002 <0.02
Benzo(gh(perylene (leachabie) pgi A-T-019w] <002 <0 02 <0 02 <0.02 <0.02 <0.02 <0 02 <0 02 <0 02 <0 02 <0 02 <0.02 <0 02 <0) 02 <0 02 <() 02 012 <0.02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 <0 02 < 02 <0 02 <002 <0 D2 <0 02 <0 02 -
Total PAH (leachable) poi | ATO19w] 012 012 058 034 007 <0 02 005 013 027 <0.02 085 005 <0 02 <0.02 <0 02 006 239 008 004 004 005 <002 005 044 <0 02 <002 0.08 012 <0 02 <0.02 038 10 10
=
Project name: Barnsley BSF - Phase 3 - Holgate Kingstone ALC
Report title: IGround Contamination Assessment
Table title: Contamination Assessment - Leachate
lDale: May 2010 Job No. 026077
GENERAL NOTES Page 2 of 3
(1) Freshwater Environmental Quality Standard. For hardness-related determinands. worse-case hardness band adopted 0 - 50 mg 1 CaCO3
(2) Dutch Intervention Value for groundwater. from 'Circular on target values and intervention values for soil remediation’ (2000)
*EA non-statutory (operational)
**From The Surface Waters (Abstraction for Drinking Water) (Classification) Regulations 1996 (DW-1)
SSL Leachete Page 9




Envirolab Job Number: 10/00525

Client: Laing O'Rourke

Client Project Name: Kingstone Holgate ALC
Client Project Ref: 761493

Buro Happold
- Ground Engineering
=
-]
o a L o
il | % |=é&
= % F gz
3 g g 2%
3| 1| % |5
—_ N
Determinand z. = = wwZ Comments
Metals
Arsenic _ 58 0 0 0 INot significantly elevated
Cadmium 38 0 0 0 |Not significantly clevated
Chromium 58 2 0 0 Not significantly elevated
Copper 58 0 54 0 Not significantly elevated
Lead 58 0 4 0 Not significantly elevated
Mercury 58 0 0 0 Not significantly elevated
Nickel 58 0 0 0 Not significantly clevated
Selenium 58 0 0 0 Not significantly elevated
Zinc 58 0 5 10  |Notsignificantly elevated
Boron 58 0 0 0 ' |Not significantly elevated
Other Determinands
Phenols Monohydric 58 0 0 0 |Not significantly elevated
pH Value 58 0 0 0 . |Notsignificantly elevated
Sulphate 58 0 0 0 . |Not significantly elevated
EPH total (C10-C36) 58 4 0 0 |Not significantly elevated
PAH 16
Naphthalene 58 0 0 0 Not significantly elevated
Acenaphthylene 58 0 0 0 Not significantly elevated
Acenaphthene 58 u] 0 { . |Nousignificantly elevated
Fluorene 58 0 0 {  |Not significantly elevated
Phenanthrene 58 0 0 0 Not significantly elevated
Anthracene 58 0 0 0 |Not significantly elevated
Fluoranthene 58 0 0 0 Not significantly elevated
Pyrene 58 0 0 0 Not significantly elevated
Benzo{a)anthracene 58 0 0 0 NG&t significantly elevated
Chrysene 58 0 0 Q0  :IN&isignificantly elevated
Benzo(b)fluoranthene 58 0 0 0___[Notsignificantly clevated
Benzo{(k)fluoranthene 58 0 0 0 |Notsignificantly elevated
Benzo(a)pyrene 38 ] 0 0 - i[NoGtsignificantly elevated
Indeno(123cd)pyrene 58 0 0 0 INGt significantly elevated
Dibenzo(ah)anthracene 58 0 0 0 Nét significantly clevated
Benzo(ghi)perylene 58 0 0 0 NGt significantly clevated
Coronene 58 0 0 0 [Not significantly elevated
PAH 16 Total 58 0 0 0  [Not significantly elevated
Page 3 of 3
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job name Holgate Kingstone ALC, Barnsley iz ,’/ j‘, ..

job no 026077 R R e

date May 2010 5
time j_:!:u:_ﬁ. ARy
R 27

subject Contaminated Land Review BUI'O H

Enclosure 14
The Quarry Area

BHGE Assessment of USS5 for ldentified Exceedances for Made Ground
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; Residential without plant BP1 Earthworks Spec
Determinand US95 Chebychev US95 T-Test uptake Threshoid Threshold Comments
Metals
Chromium 57.0 40.6 200 200 Remedial action unnecessary.
Lead 56 46 450 450 Remedial action unnecessary.
Mercury 0.3 0.2 1 15 Remedial action unnecessary.
Zinc 122.5 107.9 40000 300 Remedial action unnecessary.
Other Determinands
Total sulphate 1006.7 784.2 2000 2000 Remedial action unnecessary.
Petroluem Hydrocarbons
TPH 5833.4 3592.5 500 500 Cover thickness to be considered
Benzene 3.1 2.0 1 - Cover thickness to be considered
Sum of BTEX 24.3 15.1 6 - Cover thickness to be considered
EC12-16 371576.0 191205.7 1,600,000 n/a Remedial action unnecessary.
Polycyclic Aromatic Hydrocarbons
Napthalene 314 17.4 9.2 9.2 Cover thickness to be considered
Phenanthrene 113.4 61.8 380 - Remedial action unnecessary.
Fluoranthene 82.7 46.4 670 - Remedial action unnecessary.
Benzo(a)anthracene 25.3 14.8 5.2 - Cover thickness to be considered
Chrysene 23.T 14.0 9.3 - Cover thickness to be considered
Benzo(b)fluoranthene 23.0 13.5 7 = Cover thickness to be considered
Benzo(k)fluoranthene 11.4 71 10 - Cover thickness to be considered
Benzo(a)pyrene 21.8 12.9 1 3.3 Cover thickness to be considered
Indendo(123cd)pyrene 10.3 59 4.2 - Cover thickness to be considered
Dibenzo(ah)anthracene 4.7 3.2 1.3 1.3 Cover thickness to be considered
Total PAH 16 192.9 120.6 100 100 Cover thickness to be considered |
Blue text = LQM value
US95 less than threshold
Project name Barnsley Phase 3 - Holgate Kingstone H
Report title PRELIMINARY - FOR INFORMATION !
Table title Contamination End Use Assessment - Quarry Area US95 Summary : H-
Buro Happold
Date: May 2010 Job No: 026077 Ground Engineering




Chromium input & calcs sheet

Data entry column for individual contammant

Step 1: Dats entry & preparation
Enler dala in dala entry column & remove ‘< signs

" Whers the proportion of non-cefects within e datasel m iess than 10 1o 15% non detscied
vaiue s shaukd simply b replaced by a mall number ‘e p MDL or 0SMDL). .

lsup 2: Pross ‘Enterirafresh data for stalistical analysis :l

Step 3.1, Where the analyss signifies the maximum value 1o represent
statistical outhers, a chack for errors and/or a review of the concepiual
model and sofl descnptions (borehole logs efc ) is advisable, Where on thy
basis of ientfied errors outler concentrations can be deleted or evdence
suggests thal outlier concentrations is a resull of another population of 80|
concentration, fémave the oullier concentration from the data entry
column and press ‘Enler/refresh dala for slabstical analysis'Note: The
deletion of statistical oulliers has 1o be justifiable

Siep 3.2. If the Slabstical analysis indicales the secondithird etc. highes!
concentrations 8% outliers proceed as in Step 3.1

Step 4: Check normality of data. If the normality lest signifies non-
normality, check for outhers on the basis of LN transferred dala and use
Chebychev U335,

It the tes! signifies the data to be normally distributed use t-test result
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st Quther check
at ievel of sigrificance
0.01 005 0.1
Tn 10183 Tent 3.218 2.848 2

Is the maximum concentrabon m >
an outlier? -
Maximum cancentrabon 700 Anthmetic mean H
Normahity check B
Is the dala normally distnbuted? yes no
Use Pro UCL to determine (m] =]

2nd Outhier check based on "n" ransferred data

at level of significance

o0 01
n 5550 Tent 3216 2846 2772

s the maximum concantration m

an outher s

UUS85 using Chebychey o Llest ]
usas uses
Chabychev -fest
57.0 40.6




2 - ~ Lead Input —— SN S R N
Data entry column for individual contaminant 210 73 1000 20
7 0w 200 22
Step 1: Data entry & preparation I::ln ::_': m : Sl -
MG RUBRC ey S Ui B T e 10 120 10 25 at ievel of significance
Whers tha proportion of non-detects within the dataser is ks than 10 ta 15%, non 51 5o s 18 .04 0.05 01
mvﬂtﬂl ShOUD smply be repiaced by & Smail rumber (8. MOL or a4 "o 1400 28 ™ 9842 Tot 221 2 B4 2772
180 140 1200 28
. &5 150 300 27 Is the maximum concentration %
E 2: Press ‘Enterirefrash data for stalistical analysis g m b :-: ancoutller?
| 5 180 1200 28 Maximum concentration 1100 Geometric mean 37
6 70 w0 28
Step 3.1, Whers (he analyss signfies the maximum value to reprasent 2 70 100 28 [rormality check _f
statistical oulliers, a check for errors and/or a review of the conceptual 3 170 100 28 )
model and soil descriptions (borehole logs atc. ) Is advisable Where on 130 we 1Moo 28
the basis of identifisd errors outlier concentrations can be deleted or 20 B0 1080 29 Is the data normally distributed? yes no
evidence suggests thal outlier concentrations is a result of another [ w0 1000 29
population of soil concentration, remove the outler concenlration from bic} WO W00 29 Use Pro LCL to determing a O
the data entry column and press 'Enter/refresh dala for statistical 44 200 W00 39
snalysts’. Note: The deletion of statistical outliers has to be B2 04 o0 39
Justifiable 1o 20 850 30
100 20 moe A
Step 3.2. f the siatistical analysis indicates the secondithird etc i1 70 W0 30
highest concentrations as cutliers proceed as in Step 3.1 35 20 800 30
12 20 TO 30 2nd Outlier check based on In" transferred data
T 23 20 @0 30
Stap 4: Check normallty of dala ff he normality 1est signilies non- 48 Ly ol g BbeTelLlsgonCatn
|normality, check for cutliers on the basis of LN transferred data and 1% Lo R oy T .01 B 2
use Chebychey US5, 28 20 M8 3 n 4183 Tert 2218 2848 2772
2 2o s0 8y
2 16 no 600 3y s the maximum concentration
If the lest signifies the dala to be normally distributed use t-tes! result a ey et
. 100 =0 S0 32
— 49 20 560 33 LUS95 using Chebychey or I-test
36 e 80 33
22 ana 624 33
v | @0 =0 33
29 0 00 3a
"7 %0 00 34 usss uses
44 M0 |0 34
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Mercury input & calcs sheet

Data entry column for indrvidual contaminant

Step 1: Data entry & preparation

Enter data in daia eniry column & ramave ‘<’ signs
" Whane the prOpOMIEN of non-getects wilhn the dataset is less than 10 fo 15%, pon detecied.
valms should SMply be mpiaced by & small number (8 g MOL 5¢ 0 SMOL)

Step 2: Prass ‘Enler/refresh data for statistical anatysis

Step 3 1. Where the analysis signifies the maximum vaiue 10 represent
statistical outhers, a check for erors andior a review of the conceptual
model and soil descripbons (borehole logs elc. ) is advisable. Where on th|
basis of entfied prrors outlier concentrations can be deleled or evidence
suggests that outher concentrations is a resull of another populabon of soj
concentration, feMove the outher concentration from the dala entry
column and press ‘Enterfrefresh data for statistical analysis Note: The
deletion of statistical outliers has lo ba justifiable

Step 3.2 I the statistical analysis indicates the second/thrd elc. highest
concentralions as puthers proceed as in Slep 3.1

Step 4: Check normality of data. If the normality test signifies non-
normality. check for outliers on the basis of LN transfered dala and use
Chebychev US95

If the lest signifies the data to be normally distnbuted use t-test result

Ln <getecton it entered a8 & vahue ]

a4
0
006
016

01
093

o2
02
02
az
02
02
LH
0z
a2
0z
a2
0z
02
02
a2
a2
0z
LE]
L)
s
o8
as
a5
s
as
as
os
s
os
os
as
s
o5
os
os
os
08
as
0
s

=

EERRRERBRRRRRREECRERCRRSCRERERCCERERRERES

tetetpiepetbsepbboebbeteteRaRpEbRRbaEbbbbbb bbb RbRobbbbbbbpbbbpbbaatepte

| Outher check

al leve! of sigmficance

[1Ae))] ot
Tn 5.387 Tont iz 2,846 a1

Is the maximum concentrabion 1 'w
a0 outlier? =
Maximum concentrabon 15 Arithmebc mean 0
Normality check
Is the data normally distributed? yes no
Use Pro UCL to delermine m] a

2n¢ Outhier check based on "In” ransferred data

at level of significance

0.01 D05 1
n 2988 Torit 3216 2846 2772
Is the maxir'um Concentration
an outher
US95 using Chebychev or 1-lest
uses uses
Chebychev test
0.3 0.2

Buro Happoid
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Zine input & calcs sheet
Data aniry ook for mafvidual toriaminant

Step 1: Data entry & preparation

Enter data in data entry column & ramova ‘<’ signs

"Where the proportion of non-detects with tha datese’ i Jess than 10 1o 15%, non
dotacted valses shouid mmply be repiacet by & smail number (8 g MOL or

0 5MDL)

lsm 2: Press 'Enterireiresh data for statistical analysis

Step 3.1: Where Ihe analysis signifies the maximum value 1o represent
statistical outliers, a check for erors andler a review of the conceptual
model and soll ions (borehole logs elc.) s bie. Where on
the basis of dentified erors outiier concentrations can be deleted or
avidence suggests that outlier concentrations is a result of another
population of 5ol concentration, remove the outlier concentration from
the data entry column and press 'Enterirefresh data for stalistical
analyss' Note: The deletion of statistical outliers has to be
|ustifiable

Stap 3.2 If the statstical analysis indicates the secondfthird elc.
highest concentrations as outllers proceed as in Step 3.1

Step 4: Check normality of data, If the normality test signifies non-
normality, check for outliers on the basis of LN ransferred data and
use Chebychev US85

if the test signifies the data to be normally distributed use t-lest result

10

10

a2

61

120
83

140
120
68

100.2
a7 3
628
157
an
40

174
143

BEEEZDCEERNLRRERsREEEC

gagseacgasasesee:
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CLaspoRonogootttttbstttints

1500
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it

Eseige

RS a bbb E bRt LR RRRRRREES

L 3-A AT S

I?s{ Outlier check

Tn 4.692 Tertt

Is the maximum concentration
an outher?

Maximum concentration

0.01
32186

ar3

al fevel of significance

2846

AN

Artthmetic mean

Normality check

Is the data normally distribuled?

Use Pro UCL to determina

yes

o

[2m1 Outlier check based on I ransferred data

—

at leve! of significance

po1 0.os o
n 2738 Torit 216 2846 2772
Is the maximum concentration Toux Torid
an outler NO
US85 using Chebychev or t-test
uses uses
Chebychev t-test
122.5 107.9




Total Sulphata inpul & caics sheet

Data antry column for indwiduat contaminant

Step 1: Data entry & preparation

Enter dats in data entry calumn & memove "<’ signs.

"Where the proporion of non.detects watfun the datase! 1 Jess than 10 1o 18% non
| otmcrect vams sivsode sampvy. de piaced oy a wmas number fep MOL or
08wt ¢

Step 2: Prass ‘Enter/refresh data for statistical analysis

[Siep 3.7 Whare the analysis signifies ihe maximum valua to reprasani
slalistical oulliers, a chack for errors andior a review af the conceptual
model and soll dascriphons (borehole logs elc ) 18 adwisable, Where or
he basis of identfisd errors outlier concentrations can ba delated or
evidence suggests thal outher concentrations 15 a resull of another
population of soil concenirabon, ramaove the outlier concantration from
ihe dala anlry column and press Enlerrafresh dala for stabstical
anal Note: The deletion of statistical outliers hay to be
justifiable

Step 32 N the stabsbcal analyss indicales the second/hird sic
rughest concanirations. as outiiers procead 25 in Step 3 1

Siep &: Check nommality of daia_If he normally 1681 sigrufies. non-
rormality, check for outliers on the basis of LN transferred data and us
Chebychey USa5.

If the tes! sigrifies the dala lo be normally distribuled use t-(es resull

Bl = <delsckon kil sntered as a val

13060 0
1o
4100
2600.0
200
2000
1400
oo
(R
1606 0
1300 0
28001
2800 0
26001
2300
1400 0
12000
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9200
a6 i)

K00
400
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2100
AlO0
2700
190 0

o
20
3400
12000
a0
1060 10
200
6300.0
nooo
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oo
1700
1400 0
18000
2300
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3200
6l
1465 0
40
s34
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23040

EEEEEIEEEIrcceCBERERERERE

&
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g
se2eeeegessezoceeec el R R R R R R R RN oot RRRRR Y}

BRRRREBRERGRRERRERELEEN

H

REERRRRRERREZEINRINNNAL

giiid

I|s| Outher chack

ol (evel of signdicance

o 0
™ 6342 Tenit 3216 2846 272
Is the maxamum concaniration
an outher? L
Maximum concantration 6300 Anthmetic mean 647
Normaiity check
Is the data normally disinbuted? yos e
Use Pro UCL o dalsmine =] o
2rd Oullier check based on “In” transferrad dala
al leve! of significance
001 0.1
™ 1234 Tenl 3216 2846 272
Is the maxmum concentrabon Tn<Tert
an cutliar NO
USQ5 using Chebychev or I-est
usas uses
Chebychev -rest
1006.7 784.2




TPH input & calcs sheet

Dala entry column for individual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remove < signs

“Whers the propostion of non-delects wihin the detasel is lass than 10 o 15% non
doveciod valves shouks Sy be mpeced by 3 Smal avmbes e g MOL or & SMDL

Step 2: Press 'Ente data for ysi "

Step 3.1: Where the analysis signifies the maximum value to represent
statistical outliers, a check for errors and/or a review af the conceptual
model and soil descriptions (borehole logs efc ) is advisable. Where an
the basis of identifisd arrors outher concentrations can be deleted or
evidence suggests that outlier concentrations s a result of another
population of soil concentrabon, remove the outlier concentration from
the data entry column and press ‘Enter/refresn data for statistical

¥ Note: The deletion of outliers has to be
justifiable

Step 3.2 1 the statstcal analysis indicales the second/third elc. highest
concentrabions as outlers procesd as in Slep 3 *

[Step 4: Check normaiity of cala I the normality test signifies non-
[normaiity, check for outliers on the basis of LN transferred dala and use
Chabychev US85

If the test signifies the dala to be normally disinbuted use 1-lest resull

red laxt = <detecton limi

rod as a value

£
32000
a1
4100
400
60
T400
0004

7500

I8
20693

141
12
168

20
130
65
100040
300
17

-
-]

IR B BT

BEEREREES
ceegescee

BRREERERERE

S
segotetLsEeEREEEEEEL

GoebbEsoooEEEBEBER

gsmmezzoen

10

eaa

&7
L 1]

1st Quther Check

al level of significance

0.01 005 0

Tn 5368 Tert 3282 2906 2722
Is the maximum concentration
an outher? #
Maximum cancentration 32000 Arthmebc mean 2182
Normality check
Is the data normally distributed? y8s na
Use Pro UCL Io determine m] (m]

l?nd Outlier check based on TIn” transferred data

o
Tn 2003 Tert 3282

Is the maximum concentrabon
an outher

at ievel of ssgnificance

005 01
2906 2722
Tn<Tem

NO

USB5 using Chebychev or I-test

uses uses
Chebychev t-test
5833.4 3592.5
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sum BTEX input & calcs sheet

Data entry column for individual contaminant

Step 1: Data entry & preparation

Enter dala in data entry column & remove ‘<’ signs

" Whiers the proportion of non-detects within the dataset 1s fess than 10 fo 15% nom
detacted values should simply be repiaced by & ‘small numbar (8 g MDL or
osMoL C

Step 2: Press 'Enter/refresh data for statistical analysis

Step 3.1 Where the analysis signifies the maximum value to represent
slatislical outliers, a check for errors and/or a review of the conceptual
model and soil descriptions (borehole logs sic. ) is advisable. Where on
the basis of denlified errors outiier concentrations can be deleted or
evidenice suggests thal oullier concentralions is a result of ancther
population of soil concentraton. remove the outlier concenlration from
the dala entry column and press ‘Enler/refresh data for statistical
analysis'. Note: The deletion of statistical outliers has to be
justifiable

Step 3 2: If the slatistical analysis indicates lhe second/third elc highes!
concenlrations as oulliers proceed as in Step 3.1

101
0.12
6.10
1.10
100

1.30
10
1.80
1.00

Step 4: Check normality of data. Iif the normality lest signifies non-
normality, check for outliers on the basis of LN transferred data and use|
Chebychev LSS5

If the test signifies the data to ba normally distribuled use t-lest resull

red text = <detaction limil er

a0
oo
a0
a0
a0
a1
10
10
10
11
13
18
an
a1

a1
a
18
13
11
10
10
10
a1
ao
oo

888

A8
48
48
48
48
21
08
00
04
o1
03

11
18

|_10umsr check I
af level of significance
oo 0os 01
Tn 2840 Terit 2607 23 2176
Is the maximum concentration T
an outlier?
Maximum concentration 6.1 Anthmetic mean 1

Ermal—ry chack

Is Ihe data normally distributed? yes

Use Pro UCL lo determine O

no

2nd Outlier check based on "In" transferred dala

at level of significance

0.0 01
Tn 1315 Terit 2607 233 2178
Is the maximum concentration Tn < Tert
an outler NO
US95 using Chebychev or I-est ]
DEH U595
Chebychev t-test

3.1

2.0

Ground Enginesring




sum BTEX input & calcs sheat

Data entry column for individual conlaminanl 0.010 a0 298 FI-N
+ | 0.058 00 [ LI
41 3 | 1st Quther check
Siap 1: Dala entry & preparation gmg :: . :;; j: !
EMH data in gata ertry column & remave < signs 29 600 R ] -23 ot at levei of signdicance
mnmmnnrmmasnmmﬂummbssmmmm:m‘,m +100 23 - 11 oA .01 005 o1
ceiacted values houlkd smply ba replecad by @ "smal number fo g WODL . T g . -
e e oF ML 1300 | § - 102 PR Tn 1884 Terd 2410 2176 2036
05001 . . .
2,300 "3 LR xr
26 600 ne o0 13 Is tha raximum concentrabion Tn < Temt
Slep 2 Press Entarireirash data for slatistical analysia 10200 we 00 14 an auther? ! No A
€| Maximum concenlrabon 206 8
Stap 3.1: Whete the andlysis signifies (he maxmum value 1a represant . . Normality check l
|etanstical outliers, a check for errors and/or a review of the canceplual .
model and soil deschphons (Derahole logs elc ) & adwisable Where on , -
Ihe baais of i fied errors outhar one can be deleted or Is the dala nonmally distributed? yas no
pvidance suggesis lhat ouller concentrations 1s a resull of anothar
populalion of soit concantrabion, remove tha outhar concantration from - . Use Pro UCL to determine a W]
|he data antry column and prass "Enterfrefrash data for statislical
analysia’. Note: Tha delstion of statistical autliers has to be
justifiable
Stap 3.2; If Ihe I analys:s indi the 4 sle. highes " .
ions as oulliers procesd as in Step 3 1 .
' " o o 2nd Dutlier check bazed on "In" trans{erred data
Step 4: Check normailty of data. i the normality tast signifias non- - oot L 'Em"o:ségmf’“m o
normality, chock for oulliers on ihe basis of LN transfamed dala and usel : . . .
Chebychay LIS95. Tn 1.103 Terit 2410 2176 2036
H iha test signifies the data Lo be normally distributed use L-test result Is the whum onceniraton Tn < Ferk
an oullier 30 NO HE
[usss uzing Chebychey or test
Iﬁd Text = <detaction hmil enlered as a valus "I
usss DE55
Chebychev t-est
- ) .3 151

Buro Happold
Ground Engineedng
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EC12-16 input & calcs sheet

Dala entry column for individual conlaminant

Step 1: Data entry & preparation

Enter data in dala entry column & remove ‘< signs

“Where the proportion of nan-detects within the detaset is less than 1010 15% non
defecled valuss should simply be rapiaced by a 'smal number (e.g MOL or
0.5MDL)

Step 2: Press "Enter/refresh data for statistical analysis

Step 3.1: Where the analysis signifies the maximum value lo represen!
stabstical outliers, a check for errors and/or a review of the conceplual
made! and soll descriptions (borehole logs etc ) is advisable Where on
Ihe basis of dentified errors outlier concentrations can be delated or
evidence suggests Lhat outlier concentrations is a resull of another
population of soil concentration, remave the outlier concentration frem
the data entry column and press 'Enter/refresh data for statistical
analysis' Note: The deletion of statistical outliers has to be
justifiable

Step 3.2: If the stalistical analysis indicales the sacondithird etc. highes
concentrations as outliers proceed as in Step 3.1

[Step 4: Check normaiity of data. If the normality test signifies non-
normalily, check for outliers on the basis of LN transferred dala and use)
Chebychev US95.

H the lest signifies the dala lo be normally distributed use I-tes! result

11000
4500
6000

2100000

17000

1800
100

100

100
2100
190000

red texl = <delecton Imil ertered as a

1000
1000

1000

170000

1st Outlier check

0.01
Tn 5.366 Terit 3119
Is the maximum concentration
an outlier?
Maximum concentration 2100000

atlevel of significance

o5 01
2760 2579
Ta > Tam

Arithmetic mean 76265

Normality check

Is the dala normally distributed? yes

Use Pro UCL lo determine O

2nd Quther check based an "in” lransferred data

at level of significance

0.01 0.05 01
Tn KRG Terit ang 2760 2579
Is the maximum concentration '&
an outlier .
U585 using Chebychev or t-test
Uses U598
Chebychev t-test
371576.0 191205.7

B
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TPH input & calcs sheet

Dala entry column for indwidual contaminant

[Step 1: Data antry & preparation

Enter data in data enlry colmn & remove ‘<’ signs

" Whars the propodion of non-Getects within Me detasel s less than 10 1o 75% aon
detecied valuas shoukd smply be replaced by a ‘small numbes (e g MU or 0 SMDL)  *

Iglup 2: Press "Enterirefresh data for statistical analysis

Step 31 Where the analys:s signifies the maximum value to represent
statistcal outiiers, a check for ermors and/or a review of the conceptual
model and soll descriptions (borehoie logs etc ) is advisable Where on
the basis of dentfied errors outlier concantrations can be deleted or
evidence suggests thal outlier concentrations s a result of another
population of soil concentration, remove the outlier concentration from
the data entry column and press ‘Enlerirefresh data for statstcal
analys:s' Note: The deletion of statistical outliers has to be
justifiable

Step 32 If the statstical analys:s indicates the secandithird etc highest
concentrabions as outhers proceed as in Step 3.1

Step 4: Check normalty of data If the normaity lest signifies non-
normality, check for outiiers on the basis of LN transferred data and use

Chebychev USS5

If the test signifies the data to be normally distnbuted use t-test result

|‘..u texi = <detechon imit antered as a value

03

1200

10

cecceC e eRRECRRESEEEeEes

LE-3-4-2-2-2-8.- 2.1
f=g =~ i g 4

sabkBEG

1 Quther check

Tn 6532 Tem

Is the maximum concantrabon
an outlier?

Maximum concentrabaon 260

af level of sgnificance
005

2 846

Tos Sl
YES

Antmatc mean 8

Normaitty check

Is the data normally distributed? yes

Use Pro UCL to determine a

no

2nd Quther check based on "In” ransferred data

at level of significance

o0 0os 0
Tn 3220 Temt 3216 2 846 2772

Is the maximum concentration YarTew

an outlier i =

US85 using Chebychev or |-test ‘l
uses Us9s
Chebychev r-test
314 17.4
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Phenanthrene inpul & calcs sheet

Data entry column for indwdual contaminant

Step 1: Data entry & preparation

Enter data i cata enify column & remove < signs

" Wharm the Sroponion of non-defects wehin e datase’ i less than 1010 5%, non
detected values shoukd TN be repleced by & ‘el number (8 § MOL o
a5SMOL "

th 2: Press 'Enter/refresh data for statistical analysis

Step 3 1. Where the analys:s signifies the maximum value to represent
stalistical ouliiers, a check for armors and/or a review of the concaptual
model and soil descriptions (borehole logs elc ) is advisable Where o
Ihe basis of identfied errors authar concentrations can be deleted or
evidence suggests Ihat outlier concentrations s a resull of another
populaton of soil concantration, remove the outher concentration from
Ihe data entry column and press ‘Enter/refresh data for statistical
analysis’ Note: The deletion of statistical outliers has to be
justifiable

Step 3 2: i the staushical analyss indicales the secondihird elc highes|
concentrations as outlers proceed as in Step 3 1

Step 4: Check normality of data If the nomality test signifies non-
normality, check for outhers on the bass of LN transferred data and use|
Chebychev USS5

H the lest signifies the cata lo be normaily distnbuled use I-lest result

red lexl = <detecton limd enlered as a value

21

(A
31
13
s

24
44
13
26
28

1.6
22
3.1
2.2
386
04
o8
16
1"
03
16
42
20
18

agss

no
120

gese

E-Al
M0
xo

uo
z
200
wo
130

»
-n

sceoERses

af lavel of significance

oci 01
Tn 6861 Terd 3216 2772
Is the maximum concantration T Tom
an outler? YES
Maximum concentration 980 Antnmetc mean 30
Normality check
Is the data normally distnbuted?  yes no
Use Pro UCL 1o determine (m] junf
['—:n Outher check based on “In” ransferred cala J
at level of sgnificance
0o 0.05 01
Tn 2780 Tem 3216 2848 2772
Is the maximum concentraton Tn < Teit
an culher NO
US95 using Chebychev or t-test [
U505 uses
Chebychev r-test
1134 618
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Fluoranthene input & caics sheet

Data enlry column for individual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remove "<’ signs

" Wiere the proportion of non-datects within the datassl is less than 10 1o 15% non
detectad vaives should smply ba replaced by @ 'small number (& g. MOL or

05SMDL) "
data for ly J

I_smp 2: Press "Ei

S1ep 3.1 Where the analysis signifies the maximum value fo represent
slatistical outliers_ a check for errors andior a review of the conceplual
maodel and soil descriptions (borehole logs elc.) is advisable. Where on
the basis of identified errors cullier concenltrations can be deleted or
evidence suggests thal outher concentrations is a result of another
population of soil concentralion, remove the outher concentration from
the data entry column and press ‘Enter/refresh dala for statistical
analysis’ Note: The deletion of statistical outliers has to be
justifiable

Step 3.2. If Ihe statistical analysis indicates the second/lhird etc. highes
18 as outlers proceed as in Step 3 1

anp 4: Check nommality of data. If the normality test signifies non-
normality, check for outliers on the basis of LN transferred data and usej
Chebychev LISSS,

H the test signifies the data lo be normally distribuled use 1-test result

fext = <detection limil enlared as a value

06
02
01
6.1

28
41
16
83
35
3.2
36

7
24
58
03
0.6
13
19
0.5
26
73
32
0.8

28885

02

01
01
01
a1
o1
a1
01
a1
01

pehegteee

a3

42

DEEREEECREERREERSE

lTsl Cuthier check

0o
Tn 673 Terit 3216
Is the maximum concentration
an outher?
Maximum concentration 680

at level of significance

0.05 01
2846 212
Ta> T
YES
Arithmalic mean 24

Normality check

Is the data normally distribuled? yes

Use Pro UCL to determine a

|Em1 Outiier check based on "In” Iransferred data

af level of significance

oo 005 01
Tn 2.668 Terit 3216 2.848 27712

Is the maximum concentration T < Ter

an oullier NO

US85 using Chebychey or t-test J
U585 U585
Chebychev f-test
82.7 46.4
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Benzo(a)anthracene input & calcs sheet

Dala antry column for individual contaminant

Step 1: Data entry & preparation

Enter data in dala entry column & remove "<’ sighs

“Wiere the proporton of non-defects within the datasel is fess than 10 10 15%, non
Getectad vaiuas should simply ba raplsced by & ‘smal number e.g. MDL or
o5MDL)

|s|.p 2: Press ‘Enterirafresh data for statistical analysis

Step 3.1: Where Ihe analysis signifies lhe maximum value to represent
statistical outliers, a check for errors andior a review of the conceplual
model and soil descriptions (borehole logs elc.) is advisable. Where on
the basis of dentified errors outlier concenlrations can be deleted or
evidence suggests thal outlier concentrations is a result of another
population of sail concentration, remove the outlier concentration fram
the dala enlry column and press ‘Erterirefresh dala for stalistical
analysis’ Note: The deletion of statistical outliers has to be
justifiable

Step 3.2 if the statistical analysis indicates the second/third etc. highes}
cancentrations as outlers proceed as in Step 3.1

Step 4: Check normality of data. If the normality les! signifies non-
normality, check for outiiers on the basis of LN transferred dala and use|
Chebychev LSS5

H the test signifies the data lo be normally dislribuled use I-les! result

[m.: lext = <detection mil enlerec as a valus
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1s1 Outlier check

Tn 6.440 Terit

Is the maximumn concentration
an oullier?

Maximum concentration

0.04
3a216

190

at level of significance

C.05 01
2846 27r72
Tn» Ve
YES
Arthmelic mean a

Normality check

Is the data normally distributed?

Use Pro UCL to determine

yes

o

na

2nd Outlier chack based on "In" transferred data

al lavel of significance

0.01 005 o1
™ 2651 Tert 3216 2846 27172

Is the maximum concantration Tn < Termt

an outlier NO

US95 using Chebychev or [1es! :]
usses usss
Chebychev t-test
253 14.8

Buro Happold

Giound Eng nesnng




Chrysene input & calcs sheet

Data entry column for individual contaminant

Step 1: Data entry & preparation

Enter dala in data entry column & remave < Signs

“Whers Ihe propotion of NON-detects within e datasel /s kess than 10 1o 15%. non
dstected values should simiply be replaced by a ‘smail rumbar (o g MOL o
LR

Step 2: Press ‘Enter/refresh data for statistical anal:

Slep 31 Where the analys:s signfiés the maximum value to represent
slatisical outhers, a check for ermors and/or a review of the conceptua
maodel and sail descrpbons (borehole logs elc | is advisable Where on
the basis of kentfied errocs outlier concentrabions can be deleted or
evidance suggests that outlier concantrations is a resull of another
population of soil concentration, remave Ihe outler concantration from
Ihe data entry column and press ‘Enter/refrash data for slatistical
analysis' Note: The deletion of statistical outliers has to be
justifiable

Step 3 2. i the statislical analysis indicates the secondithird alc. highes
concentrations as outliers proceed as in Step 3 1

Step 4: Check normality of data. If the normality test signifies non-
normality, check for outliers on the basis of LN transfermed data and usef
Chebychev USS5

If the tes! signifies the dala to be normally distnbuted use 1-tes! res

taxl = <detection limi antered
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1st Outler check

oo
Tn 6.586 Terd e
Is the maximum concentration
an outier?
Maximum concentration 180

at level of significance

0.05 01
2846 2772
o> Tem
YES
Arilhmatc mean a

|_Nn'~\alh check

Is the data normally distnbuted? yes

Use Pro UCL lo delermine [m]

2nd Oullier check based on "In" transferred dala

al level of significance

o0 005 01
Tn 2812 Tert Ine 28456 2772

Is the maximum concentrabon Tm< Terit

an outher NO

Egs using Chebychev or I-lest ]
U508 US98
Chebychev f-test
23.7 140

Buro Happold
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Banzo(bifluoranthane input & calcs sheet

Ot eritry column for indavdual contammant

Step 1: Data entry & preparation

Enter data in data eniry column & remove ‘< signs

“Whern the proporficn of non-detects wiit ihe dataset i3 kess than 10 fo 15% non
datected vaisss shoukd smply e repisced by & ‘small number (s g MOL or

0 SMOL)

Step 2: Press "Enterirefresh data for statistical analysis

Step 3.1 Where the analysis signifies the maximum vaiue to represent
slatistical outlers, a check for érrors and/or a review of the conceplual
maodel and soil descriplions [borehole logs elc ) is advisable. Where on
the basis of denlfied erors oullier concenlrations can be deleted or
evidence suggests thal oullier concentrations s a result of another
population of s0/l concentraton, remove the outlier concentrabicn from
the cala entry column and press ‘Enler/refresh dala for statstical
analysis’ Note: The delstion of statistical outliers has to be
justifiable

Step 32 I the statstical analys's indicates the second/third elc. highes
concantralions as oulhers proceed as n Step 3 1

Step 4: Check normality of data. If the normality test signifies non-
rormality, check for outliers on the bass of LN transferred dala and use|
Chebychev US95

W the 1est signifias Ihe data 1o be normally distribuled use Hesl rasull

red faxt = <detection mi

IeTed 03 8 VB ~—|

19
55
56

94
12

45
06
20
15

13
51
09
as
02
05
43

03
1
kK]
13
04
03

A}
an

o
ar
(3]

o
LA

03
03
03
03
04
os
o
(1]
10
1w
10

10
"

11

13

14

15
18
18
e
.
a8
a0
s
i
a
43
as
81

s
L0
LI
1a

1o

e

18
-8
42
A2
A2
42

EI Outher check

at level of sgnificance
001 005 01
Tn 6.361 Terit 3216 2 B46 2712

Is the maximum concentration Ta»Tow
an outhe?
Maximum concentration 170 Anthmetic mean a
IE:rmnilw check
Is the data normally distribuled?  yes no
Use Pra LICL to detarmine a a

Eﬂ Outier check based on “In” transferred data

at level of significance

0.01 005 01
Tn 2710 Tont 3216 2848 2712

Is the maximum concentration Te« Tern

an outiier NO

Esgs using Ghebychev o I-lest ]
Us95 USes
Chebychev I-test
230 135

Buro Happold
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Benzo(k)fluoranthene input & calcs sheet

Data entry column for indwvidual contaminant

Step 1: Data entry & preparation

Enler data in data entry Column & remave '<* signs

" Whem the prpormion of non-dutects within the datasal is fess than 101 5% non
datecied values shouk! samply be replaced by a ‘small number fe g MDL or

0 SMDL) "

Step 2: Press 'Enter/refresh data for statistical analysis

Slep 3.1 Where the analysis signifies the maximum value to represent
statislical oulliers, a check for errors and/or a review of the conceptual
modeal and soll descripions (borehola logs etc ) is advisable. Where on
the basis of identified erors outlier concentrations can be deleted or
evidence suggests that outler concentrations s a result of another
population of soil concentration, remove the cutlier concenltration from
the data antry column and press "Enter/refresh data for statishical
analysis’ Note: The deletion of statistical outliers has 1o be
justifiable

Step 32 If the | analysis ind the delc highes
concenirations as outliers proceed as in Slep 3.1

Step 4: Check normality of cala If the normaiity test sign fies non-
normality, check for outliers on the basis of LN Iransferred data and use|
Chebychev US05.

If the lest signifies the dala to be normally distributed use t-test result

8d texl = <ableclon mil entared as a value
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1st Outher check

at level of significance

001 005 01
Tn 6.281 Terd 3216 2.8486 27r2

Is the maximum concentration Tu» Tem
an outlier? YES
Maximum concentration n Anthmetic mean 4
Normality check
Is the data normally distributed? yes no
Use Pro UCL to determine m | [m]

2nd Outlier check based on "In” transferred dala

at leve! of significance

0.01 0.05 01
Tn 2485 Tent a218 2846 a2
Is the maximum concenlration Tn < Ter
an outlier NO

LUS95 using Chebychev or t-lest

U595 U595
Chebychev t-test
11.4 71

Buro Happold
Ground Engineering
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Bap input & caics sheet

Data entry column for individual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remaove <’ signs

" Whers the proportion of non-detects with the dalaser is less than 10 to 15% non
defected values should simply be repiaced by a 'smal numbar (e g MDL or 0 SMDL]

|Shp 2: Press 'Enter/refresh data for statistical analysis

Step 3.1: Where the analysis signifies the maximum value lo represent
statistical outliers, a check for errors and/or a review of the conceplual
maodel and soil descriptions (borehole logs etc.) is advisable. Where on
the basis of idanbified errors outlier concentrations can be deleted or
evidence suggests that oullier concenltrations is a result of another
population of soil concantralion, remove the oullier concenlration from
the data entry calumn and press 'Enter/refresh data for slatistical
analysis' Note: The deletion of statistical outliers has to be
justifiable

Step 3.2: If the statistical analysis indicates the secondithird etc
highest concentrations as outliers proceed as in Step 3.1

Step 4: Check normality of data If the normality test signffies nan-
normality, check for outliers on the basis of LN transferred dala and
use Chebychev US95.

If the test signifies the dala lo be normally distributed use t-lest result

03

o

67.0
20
180
130

CRSRRCSREREEED

ezen

EEREEELEEEE

1st Qutlier check

001
Tn 6414 Terit 3216
Is the maximum concentration
an outiier?
Maximum cancentration 160

al leve! of significance
0.05 01
2846 2772

Arithmelic maan 7

Normality check

Is the data normally distrbuted” yes

Use Pro UCL to determine 0

2nd Outlier check based on "In” transferred dala

at level of sigmficance

0.01 0.05 o1
Tn 2598 Tent 3.216 2846 2772
Is the maximum concentration Tn < Tert
an outlier NO
US85 using Chebychev or t-test
Us95 USas |
Chebychev t-test
21.8 12.9

Buro Happold
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Indendo(123cd)pyrene input & calcs sheet

Dats enlry column for individual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remove < signs

“WWhere the propomon of NON-DNSCTS wWRNW the detase! « kess Men 101 15% non
detacted vaivas shoud Smply be replaced by & small number (e g MOL o
oSuDL) *

[Shp 2: Press ‘Enterirefresh data for statistical analysis

Step 3.1, Where the analysis signifias the maximum value lo reprasent
statistical outliers, a check for efrors and/or a review of the conceplual
model and soil descriphons (borehole logs elc.) is advisable Whara on
the basis of dentified arrors oullier concenlralions can be deleted or
evidence suggests thal ouller concentralions is a resull of another
populabon of sod concentralion, remove the outher concentralion from
the dala enlry column and press 'Enterirefresh dala for stalstical
analyss' Note: The deletion of statistical outliers has to be
justifiable

Step 3.2 I the stalisbcal analysis indicates the seconaithird stc. highes
concentralions as outliers proceed as in Step 3 1

Step 4: Check normality of data, if Ihe normality test signifies non-
normality, check for outliers on the basis of LN transferred dala and use|
Chebychev USG5,

If the test signifies (he data lo be normally distnbuled use I-les! result

red loxi = <dete

i erieres —I
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151 Quther check

at level of significance

001 01
Tn 6580 Tert 3216 2846 2772
Is the maximum concentrabon o s Vot
an outiier? YES
Maximum concentration 80 Arithmelic mean 3
Normality check
Is the gala normally distributed? yes no
Use Pro UCL to determine o a
2nd Qutfier check based on "In” iransferred data
ot level of significance
c.o 008 01
Tn #VALUE! Term 3218 2846 27712
Is the maximum concentration FVALUE!
an outlier #VALUE!
lusgs using Chebychev of I-les!
Us95 U595
Chebychev I-fesi
103 59

Buro Happoid

Ground Eng resng




|

Dibenzo{ah)anthracene input & calcs sheet

Data entry column for individual contaminant

Step 1: Data entry & preparation

Enter data in data entry column & remaove ‘< signs

"Where tha proportion of nON-0BIeCts within the datased is Jess then 10 1o 15%. non
dutecied values shouk! simply ba replaced by & ‘small number (e g MDL o 0 SMODL)  *

F!w 2: Press 'Enter/refresh data for statistical analysis

Step 3.1 Where the analysis signifies the maximum value to represent
statistical outliers, a check for arrors and/or a review of the conceptual
model and soil descnptions (barehole logs elc ) is advisable. Where on
the basis of identified erors outiier concentrations can be deleted or
evidence suggesls thal outiier concentrabons s a result of another
papulation of soll congentration, remave the outlier concentration from
the data entry column and press 'Enter/refresh dala for statistical
analysis'. Note: The deletion of statistical outliers has to be
justifiable

Step 3 2 It the statistical analysis indicates the second/third etc
highest concentrations as outliers proceed as in Step 3.1

Step 4: Check normality of data If the normality lest signifies non-
normality, check for outliers on the basis of LN Iransferred data and
use Chebychev US95

If the test signifies the data to be normally distributed use t-tesl resuit

red text = <detection [mit entered as a value
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15t Qutlier check i
at level of significance
001 005 D1
Tn 5063 Terit 3216 2.846 2.772
Is the maximum concentration
an outiier?
Maximum concentration 23 Arthmetic mean 2

Normality check

I the dala normally distnbuted?  yes

Use Pro UCL to delermine O

no

2nd Outlier check based on “In” transferred data

—

at level of significance

0m 005 01
n 2.266 Tent 3.216 2 846 2772
Is the maximum concenfration Tn < Terht
an outlier NO
USG5 using Chebychev or I-est
USHs USSS
Chebychev r-rast
4.7 3.2

Ground Engineanng
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PAH 16 input & calcs sheat

Dala entry column for individual contarminant 686 01 11962 -23
9 01 2600 23
52
Step 1: Data entry & preparation "l' “ :: :: 3 12y Qitler chiack }
FrEaaRt.in date a1y colimn & removec <’ ais o1 1900 23 at level of significance
Whecu ihe propextion of non-detects wilin (he dalast isfess than 1010 15%.non S iy 6 s a1
detacted vaiubs thould simply be repiaced by a ‘small number (e g MOL or 0 SMOL) 0z 1800 18 ™ 6.125 Tert 3301 20924 2739
n 03 1289 -12
[l o4 1200 08 Is the maximum concentration To > Tolt
F"p 2 Pross ‘Enteriref FreerrTe T v 31.1 f 10 880 00 an outlier?
1289 1.0 820 a0
4zl ir 68 05 Maximum concentration 1196.2 Anthmetic mean 75
172 4 =031 o
Step 3.1: Where the analysis signifies the maximum value to represent 196 31 40 11 lND""‘a”Y check
|statistical oulliers, a check for erors andior a review of the conceptual 333 34 M3 12
model and soil descriptions (borehole iogs etc.) is advisable. Where on 02 &0 450 18
the basis of identified errors outlier concentrations can be deleted or 21 22 Is the data normally distnbuted? yes no
evidence suggests that outler concentrations s a result af anather B0 22
population of soil concentration, remove the cullier concenlration from 1 24 Use Pro UCL to determine a O
the data entry column and press 'Enter/refresh data for statistical 333 28
lysis’. Note: The deletion of outliers has to be 20 28
justifiable 20 29
200 30
Step 3 2 If the statistical analysis indicates the seconafthird efc 198 a0
highest concentrations as outliers proceed as in Step 3.1 wo ai
172 33 2nd Outlier check based on "In” Iransferred data
160 35
Step 4: Check normality of data_ If the normaiity test signifies nan- 14 as at leve! of significance
normality, check for outliers on the basis of LN transferred data and 80 36 0.01 0.05 01
use Chebychey USS5, 88 a7 Tn 1820 Terit 3301 2924 2739
a0 3
It the test signifies the data to be normally distributed use t-test result ol Is:the maximum concentration T < Tert
a ae an outlier NO
il US95 Chebychi t-lest
T 42 using Chebychev or t-tes
10 44 _I
10 45
04 48
rm text s 49 _
120 1800 02 61 usss usgs
3 1700 a1 &
160 1900 01 52 Chebychev t-test
45 200 01 S4
190 400 01 55 1929 120.6
8.8 x00 01 S8
19 1982 01 71
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Determinand Average value Detection limit Resf;;ﬂ:lt\:rlzh;tglglant L E;ahr::vgll;s R Comments
Chromium 28 - 200 200 Average value used as Cc in cover thickness calculation
Lead 246 - 450 450 Average value used as Cc in cover thickness calculation
Mercury 0.17 - 1 15 Average value used as Cc in cover thickness calculation
Zinc 78.7 - 40000 300 Average value used as Cc in cover thickness calculation
Total sulphate Not tested 100 2000 2000 Detection limit used as Cc in cover thickness calculation
TPH Not tested 0.1 500 500 Detection limit used as Cc in cover thickness calculation
Benzene Not tested 0.01 1 - |Detection limit used as Cc in cover thickness calculation
Sum BTEX Not tested 0.01 6 - |Detection limit used as Cc in cover thickness calculation
EC12-16 Not tested 1000 1,600,000 - |Detection limit used as Cc in cover thickness calculation
Napthalene 0.228 - 9.2 9.2 Average value used as Cc in cover thickness calculation
Phenanthracene 0.536 - 380 - Average value used as Cc in cover thickness calculation
Fluoranthene 0.231 - 670 - Average value used as Cc in cover thickness calculation
Benzo(a)anthracene 0.076 - 52 - Average value used as Cc in cover thickness calculation
Chrysene 0.34 - 9.3 - Average value used as Cc in cover thickness calculation
Benzo(b)fluoranthene 0.204 E 7 - Average value used as Cc in cover thickness calculation
|Benzo(k)fluoranthene 0.178 - 10 - Average value used as Cc in cover thickness calculation
IBenzo(a)pyrene 0.045 E 1 8.3 Average value used as Cc in cover thickness calculation
lIndendo(123cd)pyrene 0.011 E 4.2 - Average value used as Cc in cover thickness calculation
IDibenzo(ah)anthracene 0.044 - 1.3 1.3 Average value used as Cc in cover thickness calculation
|Total PAH 2.364 - 100 100 JAverage value used as Cc in cover thickness calculation
IProject name IBarnsIey Phase 3 - Holgate Kingstone H
Report title PRELIMINARY - FOR INFORMATION e
Table title Average Values - Grassy Knoll EmsEEEEREE
Date: May 2010 Job No: 026077 St Liepriokl

Notes:
Subsoil exceedences - NONE
All values in mg/kg



Technical Note 2

job name Holgate Kingstone ALC, Barnsley
jobno 026077

date May 20710
time

subject Contaminated Land Review

BHGE Assessment of Capping Layer Thickness for Made Ground

026077_K&H_Tech_Note_02_Dft.doc

-

L8 '.'_":‘r"___!

Enclosure 15

The Quarry Area

A A

uro

Sl

Happold



.Table 7: Capping Layer Thickness Calculation

| Calculations based on mixed zone (M) ] 600 |mm |
Cover Thickness Required for
Ex
Contaminant Site Data preasod 48 & EESNE S B Compliance to Specified Target]
Guideline Value R

Guideline Value

5 | = NERERE

i ~ 12 |3
o oo ] @ o 3]
S| 8| s | s | (€ |§ |& 3 g
e 3 s * 13 3 g K] 3 B
b4 - > el 3 3 5 3 > >
[} o o o o o Q ] e @
: ] — b4 L4 — 3
§ § > @ ® [ 3 -
s 133 | 2|8 |B IE 2 2
E £ @ @ FelFelFal Fa ® ®
@ @ - B B 3
ARNESE ARAREE 00 4
2 = . - i’mcﬂ?na ~ -

. Units Units mm)
TPH 5833.4 0.1 500 500 0.0 0.0
Benzene 3 0.01 1 1 Lol 0.0 0.0
t Sum BTEX 24.3 0.01 6 6 41 0.0 0.0 z
Napthalene 31.4 0.1 9.2 92 P34 00 0.0 x
Benz(a)anthracene 25.3 1 5.2 5.2 - 49 0.2 0.2 > .

Chrysene 23.7 1 9.3 9.3 25 | 0.1 0.1 ' e
Benzo(b)fluoranthene 23 1 10 10 - 23 0.1 0.1 3
Benzo(k)fluoranthene 11.4 1 10 10 ; 0.1 0.1 * 5

Benzo(a)pyrene 21.8 0.06 3:3 3.3 ‘ 0.0 0.0
Indendo(123cd)pyrene 10.3 1 4.2 4.2 o - § 0.2 0.2 e |
Dibenzo(ah)anthracene 4.7 0.1 1:8 1.3 B 0.1 0.1 - i
PAH 16 192.9 0.1 100 100 " 0.0 0.0 ¢ - 1
|
§ummary
Target Guideline Value 1 Target Guideline Value 2
umber of contaminants 12 12
Number of contaminants with no thickness calculation 0 Q
Breakdown - Number for which no TV specfied 0 0
Breakdown - Number for which no soil specified 0 0
Breakdown - Number for which no cover specified 0 0
Breakdown - Number for which cover > TV 0 0
umber of contaminants with thickness calculation 12
Breakdown - Number for which no cover required 0
. Breakdown - Number for which cover required 12
|Overall thickness of cover required | “; |

Project name Barnsley Phase 3 - Holgate Kingstone SR

Ny
ess

o

T r,
K
T At
1 o

Report title PRELIMINARY - FOR INFORMATION

Table title Cover thickness Calculation - Quarry Area i

Buro Happold
Ground Engineering

ate: May 2010 Job No: 026077
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000 0000COODOOOOOOOOOEOSEOO

026077 Human health_histoncal data_aoft is

Barusies BSF - Holgate Kingstons (026077
FWS 2006 and CCG 2009 Leachate and GW data
TWS data (3008) TG dats (1009) 3
bk bkl LALLM N F - O L - L) ST LAE: L W E i) ik 5K ki EiEi) | m
: “ £
MB 373 MB /4 MB 2273 BH1 MB W BH1 BH2 BH3 BH4 BHe MB2 MBs [ ald e L] £ - z 23
. . - - 0300 B - - - - - - = . - - Mimimum | Mavimum w.m m i M .w m
Sample Type] LEACHATE | LEACHATE | LEACHATE LEACHATE LEACHATE WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER Value Valuc ar 1 iz
Vaterial MG MG G MG MG Unknown NG MG/MBT | MG/MST MST [ MG/MET | MOG/MST [ m ¥ H H i
CLAY FRLL ASHY BAND GRAVEL FILL | GRAVEL FRL | ORAVEL FLL m * £ m 1 w
[Prierminand Method Tains - [Facrminaad z - -] - [Comments
e
Metah o
TMIS2 mg kg 0.029 0.011 001 0028 0 009 0006 002K 0.008 001 0051 1001 00§ s 0§ Arsemsc Dusolved (CEN 10 1C) (P MS) 16 ] ] 0
™42 my kg 094 2% won Drssolved (CEN 1 [} 0 0
T™I152 002 002 nn? 0,02 002 2 001 005" 108 admiom Diwsolved 16 [ [ []
™IS2 003 6.0} <0 03 0.03 0.03 [ -0.08 005" 0 i hromium hssolved (€ 16 [ 0 0
oppet Dissolved (CEN | T™I52 m kg 0.0 0.0 <003 .00 044 <0.0) 0.01 ™" 20 k¢ cpper Dusolved (CEN | 16 0 i L)
Lead Dissolved (CEN T™IS2 mgky <0.13 <013 <013 <013 013 <013 004" 03 Lead Drmolved (¢ 1 16 [ (1] 0
Mercury Dissolved (CEN TM181 mg kg 1) (00K 11 (00K 0 (008 0 008 11 (0KOK 0. 0008 01 000X <1 0008 <) DO 0 000K [T 001 16 n 0 L]
Nuckel Dissolved (CEN T™M152 mg kg 005 0 0% 012 <008 -0 0% 028 0 ne n0S (3T 0% 03" 04 16 ! 0 L]
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