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SUMMARY OF SOIL CLASSIF ICATION TESTS

(BS. 1377 : PART 2 : 1950)

. Moistre | Liquid Plastic Plasticity %
Iole Sample Depth Content Limit Limit Index Passing Remarks
Number Number m % % %o % 425mm
Clause 32 [Clause 4 314 4 Clause 5 Clause 6,

BH2I1 5.00-5.45 210 NP

BlI211 8.20-8.70 16 28 16 12 95 Low plasticity CL.
BH213 3.00-3.30 15 31 18 13 95 Low plasticity CL.
BH2I3 4.40-4.60 13 29 9 10 100 Low plasticity CL.

SYMBOIS: NP : Non Plastic * : Liquid Limit and Plastic Limit Wet Sicved.,

PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.

(H.S. 5930 : 1999)
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* 2 Liguid Limit and Plastic Limit Wet Sicved.

SYMBOLS . NP ¢ Non Plastic
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[
! BS1377:Part 2:1990
Wet Sieve: Clause 9.2
. Hole Number: BH213 Depth (m): 2.50-3.00
= . < 10000
I e -
! 1 90.00
i £
' N ~{ %000
-{ 70.00
‘1 60,00 ?’::[
i
50.00 :2;
- 40,00 g
@ -
30.00
20,00
10.00
000
001 01 | Particle Size (mm). 10 100 1000
BS Test | Percentage Soil Total
Sieve Passing Fraction |Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 37
. 37.5 85 Sand 22
20 75 Silt/Clay 41
10 72
6.3 69
3.35 65
2 63
.18 61 Remarks:
0.6 57
0.3 53
0.212 49
0.15 46
0.063 41
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TP204 TP213 TP215 TP222 _SF‘L___L SP3 SP4 SP5
Units 20/05/2005 | 20/05/2005 | 20/05:2005 | 20052005 | 20/0572005 | 20/05/2005 | 20/05/2005 20/05/2005 [ 20/05/2005
aluminum mga 003 0.04 0.02 0.02 0.03
<10 <10 <10 <10 <10 <10 =10 <10 <10
0.04 0.15 Q.13 0.12
<0.01 <0.01 <0.01 <0.01
<0.05 017 0.23 0.24
<2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <10 <10 <10 <10 <10 <10
1.15 0.87 7.64 3 1.25
<10 <10 <10 <10 <10 <10 <10 <10 <10
0.E8 <0.01 <0.01 0.17 0,44
<50 <50 <50 <50 <50 <50 <50 <50 <50
9.4 11 20 12 12
<0.01 0.07 13 0.24 0.09
<1 <1 <1 <1 <1 <1 <1 <1 <1
<20 22 <20 <20 <20 <20 <20 <20 <20
6.1 45 5 4.1 6.8
Selgnium ugh <2.0 <20 <2.0 <2.0
sodium A 16 28 18 24 17
sulphur mgT 11 69 58 71
vanadium gl <0.01 <0.01 <0.01 <0.01
zing gt 310 270 100 80 12 <10 <10 P <10
cyanide (Complex) mgl «<0.05 <0.05 <0.05 <0.06
cyanida (freg mg: <0.05 <0.05 <0.05 <0.05
Cyanide {lofal mg] <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 0.65 0.57 0.05
Sulphate as 5C4 mg| <24 130 100 110
nitrale as N My <05 0.5 0.67 8
nitrale as No3 e <2 <2 3 35
Sulphide as § mgl <0.01 <0.01 <0.01 <0.01
H pH units 5. BB 6.8 7 7.5 7.9 6.8 8.2 B
Alkalinity as CaCC3 mg 74 180 150 170 ]
Ammonia as N mgil 0.13 <0.1 <0.1 <0.1 <0.1
Chloride as CL- mgl 24 3 21 29 24
EC @ 20C uSiem 340 520 aro 400 340
suspended Sofids. mgi <2 7 34 53 []
SP1 5P2 SP3 SP4 SP5 SP! SP2 SP3 SPA 5P5
Units 04/04/2005 | 04/04/2005 | 04/04/2005 | 04/04/2005 | 04/04/2005 | 81/05/2005 | 31/05/2005 | a31/05/2005 | 31/052005 | 31/05/2005
mad 0.13 0.04 0.12 0.04 0.03 0.1 0.01 <0.01 0.03 <0.01
ugh <10 <10 <10 <10 <10
mal
mal
haron (solubls) mgAi
ugl <2 <2 <2 <2 <2
i ugh <10 <10 <10 <10 <ig
ferrous iron fted with HCL mgi <0.5 <0.5 <0.5 <0, 123 1.33 <05 7.41 1.3 119
[Coppar ugl 12 <10 <10 <10 <10
iron mgA 4.1 0.35 21 18 3.5 53 0.52 2.2 25 4.7
Lead ugh <50 <50 <50 <50 <50
Magnesium magd 94 11 22 15 12 12 12 21 18 17
Manganese mgid 0.25 <0.01 1.3 0.43 <0.01 0.43 0.01 13 046 0.02
Mercury ugh <1 <1 <1 <1 <1
Nickel ug <20 <20 28 <20 <20
Potassiuvm mgl 5.6 4.2 6.3 A4 6.9
Selenium ug/l
sodium mgl 14 a1 17 20 16
sulphur magi
fvanadium mgh
zinc ugl E6 <10 170 42 <10 180 35 28 110 47
|cyanide (Complex) mg
cyanide {free) mg/
Cyanide (lotal} mg <0.05 <0.05 «0.05 <0.05 <0.05
Sulphate as SO4 mg/] 0.04 0.04 0.03 .02 0.04
Initrale as N mg/
nitrale as No3 mg/
Suiphide as S mg/ <0.01 <0.01 <0.01 <0.01 <0.01
H pH units 31 76 3 6.1 7.1 <2 8 6.9 <2.0 76
Alkalinity as CaCO3 mgi <10 260 <10 47 140
|Ammonia as N mgA 0.29 0.15 0.2 023 018 <01 <0.1 <0.1 <0.1 0.79
Chioride as CL- mg/ 130 29 200 130 24 23 28 23 24 25
EC @ 206 uS/icm €50 520 800 500 410 5800 510 340 6200 470
suspended Solids g 27 29 33 100 B89 11 14 17 5 58
Table 3
Mott MacDonald Groundwater Resulis
URS Pemberion Developmen 45160654 / FRE21
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1.0 INTRODUCTION

Previous investigations at a former inert landfill site in Trostre, Llanelli; Land off
Trostre Works Link Road, NGR: 252799 199700, owned by Carmarthenshire County
Council (CCC), conducted by Mott MacDonald in 2005 indicated elevated levels of
the following determinands:

_ barium, naphthalene, indeno[1,2,3-cd]pyrene and benzo[a]pyrene in soil samples
_ cyanide, barium, selenium and antimony in groundwater samples

The levels of these determinands exceed Soil Guideline Values (SGV’s), Generic
Assessment Criteria (GAC’s) and Environmental Quality Standards (EQS’s) listed 1n
Tables 2 and 3.

Monthly gas monitoring between May 2005 and October 2005 indicated consistently
elevated levels of carbon dioxide (CO,) and methane (CHa).

A site investigation was commissioned by Carmarthenshire County Council (CCC)
and conducted by ExCAL Limited at the former inert landfill site on 11 and 25 to 26
August 2010 to establish the nature of the waste deposited and provide a point of
comparison for continued monitoring.

The site location is shown in Drawing 44-05-01.D02.

ExCAL Limited/August 2010 1
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2.0

2.1

2.2

SITE DETAILS

Site Description

A description of the site has been generated from a review of the existing information
(Preliminary Risk Assessment (PRA) (October 2009).

The site is surrounded by commercial and industrial land and is bisected by access
roads and a roundabout. It is bounded to the south and west by mature trees and
shrubs and to the north by shrubs and tall grasses. The access roads predominantly
cover the central western portion of the site. The area of the site to the west of the
roads is elevated above the remainder of the site and comprises tall grasses and
shrubs. The area east of the roads is surfaced with crushed aggregate and bunded with
soil.

The nearest surface water is contained within a part culverted drainage trench, which
runs parallel to the northern boundary of the site, passing beneath the roads and
elevated ground to meet the River Dafen to the west.

Trostre Tin Plate Works exists approximately 100m to the south of the site and the
A484 road passes northwest to southeast adjacent to the north-eastern boundary of the
site.

Information supplied by the client on the contamination status of the site states that
material obtained on-site and used for surface re-profiling is within the lower
threshold concentration limits quoted in Guidance for the disposal of contaminated
soils. This is evidenced in the Environment Agency letter dated 24 June 2002
(reference DJ/CL/SITE/Trostre).

The site licence was issued on 2 March 1994 and the site ceased to accept waste on
the 26 February 2000.

Site History
Analysis of the available historical maps provides a basis for the assessment of

potential historic contamination through associated land-use. A summary of the
history of the site is provided in Table 1 below.

ExCAL Limited/August 2010 2
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Table 1 — Significant features, changes and developments on-site and in surrounding

areas
Dates Soala Signi.ficaut features, changes and develqpments
On site Surrounding areas
Undeveloped farmland with | Residential dwellings surround the site to the
two water courses; one northeast, east, south and southwest — Forest
running  southwest across | Villa is adjacent to the eastern boundary of
1878 — 1901 1:1,250 the site to the River Dafen | the site and Maes ar Ddafen Fach is S0m
1:10,560 and another running through | south.
the centre of the site to a | River Dafen bounds the site to the wesl.
small pond on the southern | Access track west of the site.
site boundary. Surface water (pond) 100m south.
1:1,250 Coal shaft 5m south and an air shaft 60m
19011907 | 110,560 Nochange: southeasL.
1:1.250 Coz_il s.haft mapped as Old Shaft (Coal)
1907 — 1916 H’O 560 No change. indicating that it is now disused. 3no.
Hh additional buildings adjacent to south.
Cefncacau residential development 200m
111,250 northeast.
1916 — 1953 1:1’0 560 No change. Works and electricity sub-station 110m
o south.
Buildings adjacent to southeast.
Buildings to southeast replaced by tennis
1:1,250 courts, bowling green and pavilion.
19531969 | 113 500 Mo Chfge, ShdE  LlE Esin degelngeli
additional buildings.
Construction of A484 and access roads to
1:1,250 north.
1969 — 1994 1:10,000 Hochanes. Further development at Works 110m south.
Garage and buildings 150m northwest.
Site used as an inert waste
1994 — 2000 | N/A landfill (Licence No.
LLN/WD/007)
Development of  access
roads and roundabout.
'3::’3 aStha?f ;‘;(CBSS roads Major development north and west including
S P ; retail park, sports stadium (Parc Y Scarlets)
1:1.250 Concrete lined  drainage | 4 (iher commercial properties
2000 - 2011 el ditch and  watercourse o
1:10,000 .
running through centre of
site  redirected to  join
walercourse running
southwest across site into
River Dafen.

2.2.1 Summary

The site remained undeveloped until 1994 when the land was used as an inert waste
landfill. The landfill ceased to accept waste in 2000 and was subsequently used for
‘nfrastructure to surrounding developments. Notable developments in the surrounding
areas include the presence of a coal shaft Sm south (1901 — 1907) and the Works
110m south (1916 — present) of the site boundary. None of the historical uses of the
site should cause site to become contaminated by the determinants found in the Mott
MacDonald report 2005.

ExCAL Limited/August 2010
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3.0

3.1

3.2

—

ENVIRONMENTAL SETTING

Geology

GroundSure Reports did not identify any Made Ground in the area. The Mott
MacDonald ground investigation (2005), however, confirmed Made Ground in all
exploratory holes to a maximum proven depth of 3.00m below ground level (bgl).
Typically, Made Ground comprised brick, concrete, ceramics, timber, metal, glass,
coal, slag and coal tar.

The superficial geology of the western half of the site is Alluvium (Quaternary age)
comprising clay, silt, sand and gravel. The superficial geology of the eastern half of
the site is Devensian Till (Quaternary age) comprising a mixture (diamicton) of
glacially derived materials. Silty clay was encountered at depths between 1.40m bgl
and a maximum proven depth of 6.50m bgl during Mott MacDonald’s ground
investigation (2005).

The underlying bedrock is the Swansea Member (Carboniferous age), which is
described in the British Geological Survey (BGS) Lexicon of Named Rock Units as
comprising ~ green-grey lithic arenites (“Pennant Sandstones”) with thin
mudstone/siltstone and seatearth interbeds and mainly thin coals.

Bedrock was encountered during the ground investigation undertaken by Mott
MacDonald (2005) and proven from 6.50m bgl to a maximum depth of 50.00m bgl.
Sandstone, mudstone and coal were encountered at various depths.

Hydrogeology

The Environment Agency (EA) website shows that the site is not located in a
groundwater Source Protection Zone (SPZ).

The superficial deposits (Alluvium and Devensian Till) are shown by the EA website
to be a Secondary (undifferentiated) aquifer. The bedrock (Swansea Member) is
shown to be a Secondary ‘A’ aquifer.

A Secondary ‘A’ aquifer is defined as containing permeable layers capable of
supporting water supplies at a local rather than strategic scale, and in some cases
forming an important source of base flow to rivers. These are generally aquifers
formerly classified as minor aquifers.

A Secondary (undifferentiated) aquifer is assigned in cases where it has not been
possible to attribute either category ‘A’ or ‘B’ to a rock type. In most cases, this
means that the layer in question has previously been designated as both minor and
non-aquifer in different locations due to the variable characteristics of the rock type.

ExCAL Limited/August 2010 4
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A3

34

Catchment areas for source protection zones are located approximately 8km
southwest of the site. There is no known groundwater abstraction located within 1km
of the site.

Hydrology

The nearest surface water is an unnamed tributary of the Afon Dafen (River Dafen)
crossing the site from northeast to southwest and joining the Afon Dafen immediately
adjacent to the western boundary of the site. The source of the tributary is located
approximately 100m north of the site and is culverted beneath recently constructed
access roads and a roundabout.

The site is within 250m of a Zone 2 and Zone 3 floodplain. There is a groundwater
flooding susceptibility within 50m of the site and the BGS confidence rating for this
susceptibility area is moderately low.

Designated Environmentally Sensitive Sites

There are no environmentally sensitive sites within 500m of the site.

ExCAL Limited/August 2010 5
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4.0 SITE INVESTIGATION

4.1 Introduction

The site investigation comprised 6no. trial pits completed on 11th August 2010 and
4no. cable percussion boreholes completed between 25th and 26th August 2010.

4.2  Sampling Strategy

Sample locations were chosen based on the PRA (October 2009) to assess the
following key contaminants of concern: -

. Metals and Metalloids (including their compounds)
. Polycyclic Aromatic Hydrocarbons (PAH)

. Total Petroleum Hydrocarbons (TPH)

. BTEX (Benzene, Toluene, Ethylbenzene, Xylene)
. Phenols

. Cyanide (Free)

. Total Organic Content (TOC)

. Sulphur

. Sulphide

. pH

. Asbestos

. Methane (CHy)

. Carbon Dioxide (CO2).

Future monitoring of contaminants in groundwater and gas was facilitated through the
installation of monitoring wells within the cable percussion boreholes.

4.3 Laboratory Analysis

Samples of soil and groundwater from the trial pits were analysed for the following
suite of chemicals: -

. Cyanide (total)
. Sulphide
. Organic matter
. Boron (hot water soluble)
. Sulphate (2:1 water soluble) as SO4
. Sulphate (total) by BS1377 (HCI extract)
i Arsenic
. Barium
. Beryllium
. Cadmium
. Chromium
. Copper
. Lead
. Mercury
. Nickel
ExCAL Limited/August 2010 6

44-05-02/EP




44-05-02/EP

Selenium

Vanadium

Zinc

Total Petroleumn Hydrocarbons
pH.
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5.0 Results

The analysis results are given in Table 6 and 7 below.

The results of the soil sample analyses were compared to the values provided in Table
2. Where no guideline values are available or analysis results are below detection
limits only the raw data is reported. Values exceeding SGV’s / GAC’s are highlighted
in yellow.

5.1 Introduction

Chemical analysis of soil and water samples has been compared to available
guidelines; CLEA Soil Guideline Values (SGV’s), LOM/CIEH Generic Assessment
Criteria (GAC) and Environmental Quality Standards (EQS’s). Tables 2 and 3
summarise the list of compiled values and sources of the guidelines used for
comparison.

Table 2 — SGV’s and GAC’s for Soil

Contaminant SGV/GAC
Cyanide (total) (mg/kg) 3
Sulphide (mg/kg) -

Organic matter (%) -
Boron (hot water soluble)
(mg/kg)

Sulphate (2:1 water soluble) as
SO4 (g/L)

Sulphate (total) by BSI377
(HCl extract) (%)

L3 |

Arsenic (mg/kg) 32
Barium (mg/kg) 230"
Beryllium (mg/kg) N/A
Cadmium (mg/kg) 187
Chromium (mg/kg) 130"
Copper (mg/kg) 2,300
Lead (mg/kg) 450"
Mercury (mg/kg) 8.0
Nickel (mg/kg) 130™
Selenium (mg/kg) 1207
Vanadium (mg/kg) -
Zinc (mg/kg) 3,800
TPH (mg/kg) -
pH -

#] CLEA Soil Guideline Value (SGV) - residential

#2 CLEA SGV — commercial

#3 CLEA SGV — allotments

#4 LQM & CIEH. 2009. The LQM/CIEH Generic Assessinent
Criteria for Human Health Risk Assessment ( 2" Ed.)

ExCAL Limited/August 2010 8
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Table 3 - EQS and GAC’s for Water Samples

Determinand EQS/GAC Determinand EQS/GAC
pH 6.5—10 *| Anthracene 0.021 mg/1”>
gg]zgnl gal Oxygen <5mg/l | Fluoranthene 0.23 mg/1”
gg;rgfsl Oxygen 30 mg/l " | Pyrene 0.13 mg/l*5
Electrical Conductivity N/A | Benzo|a]anthracene 0.0038 mgf’l*5
Alkalinity None | Chrysene 0.0020 mg/l’fS
Chloride 250 mg/l * | Benzo[b]fluoranthene 0.0020 mg/1>
Ammoniacal Nitrogen Noé 4/?% Benzolk]fluoranthene 0.0008 mgi’l*5
Cyanide (total) 0.05 mg/l'" | Benzo[a]pyrene 0.0038 mg/1”
Iron (dissolved) 2,000 ug/lf' Dibenzo[a,h]anthracene | 0.0006 mgf’l’f5
Iron (total) 2,000 pg/l ' || Indeno[1,2,3-cd]pyrene | 0.0002 mg/lj‘5
Sulphide N/A | Benzo[g,h,i]perylene 0.00026 mg/1">
Total Organic Carbon None | PCBs as Aroclor None
Sulphate 250 mg/l" | Catechols None
Antimony 5 pg/lfz Phenol None
Arsenic (dissolved) 10 ugllf2 Cresols None
Arsenic 10 },tg/lf2 Xylenols None
Barium 100 pg/l™" | Naphthols None
Beryllium None | Trimethyl phenols None

# || 2-sec-Butyl-4-6-

Boron 1,000 ng/l dinitéopkistol None

; «1 || 4-Chloro-3-
Cadmium 5 pg/l methylphenol None
Chromium (dissolved) 50 pg/lfl 2-Chorophenol None
Chromium (total) 50 ug/lfl 2.4-Dichlorpohenol None
Copper (dissolved) 50 pg/l"" | 2,6-Dichlorophenol None
Copper 50 pg/l’%l 2,4-Dimethylphenol None
Lead (dissolved) 50 [.Lg/lx] 2,4-Dinitrophenol None

) # || 2-Methyl-4-6-

Tema 50 gl dinitrophenol INOTE
Mercury 1 pg/l™* | 2-Methylphenol None
Nickel (dissolved) 20 pg/l* | 3-Methylphenol None
Nickel 20 ugflfz 4-Methylphenol None
Selenium 10 pg/lfl 2-Nitrophenol None
Antimony (dissolved) 5 ]Jg/la_‘2 4-Nitrophenol None
Antimony 5 ug/l%2 Pentachlorophenol None
Vanadium (dissolved) 20 pg/lw' Phenol None

; « | 2,3,4.5-
Vamadiim 20 g Tetrachlorophenol Mgne

. . + || 2,3.4,6-
Zinc (dissolved) 3,000 pg/l Tetradhlorophend] None
9
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-

Determinand EQS/GAC Determinand EQS/GAC
, et | 2,3.5.6-
Z1me S0 E’/]. Tetrachlorophenol Nane
TPH (Aqueous Phase) 50 pg/l”" | 2,3,4-Trichlorophenol None
PAH (total EPA 16) None || 2,3.5-Trichlorophenol None
Naphthalene 19 mg/1” | 2,3,6-Trichlorophenol None
Acenaphthylene 4.2 mg/I"fS 2.4,5-Trichlorophenol None
Acenaphthene 3.2 mg/l” || 2,4,6-Trichlorophenol None
Fluorene 1.9 mg/l*5 ;
=1 3,4,5-Trichl
Phenanthrene 0.53 mg/l : richlorophenol bone

*] Surface Waters (Abstraction for Drinking Water) (Classification) Regulations 1996

#2 Water Supply (Water Quality) Regulations 2000

#3 Council Directive concerning the quality required of surface water intended for the abstraction of
drinking water in the Member States (Surface Water Directive) (Repealed)

*4 Water Research Council (WRC). 1984. Determination of pollutants in effluents: Proposed
environmental quality standards for vanadium in water and associated materials.

#5 LQM & CIEH. 2009. The LOM/CIEH Generic Assessment Criteria for Human Health Risk
Assessment (2" Ed.)

5.2  Ground Conditions
Made Ground typically comprising brick, coal ash, clinker, plastic, ceramics and
concrete was encountered in all exploratory holes from ground level to a maximum
proven depth of 8.90m bgl.
Superficial deposits comprising clay, silt, sand and gravel, but predominantly silty
clay were encountered in all exploratory holes from a minimum depth of 2.00m bgl to
a maximum proven depth of 15.00m bgl.
No bedrock was encountered during the site investigation.
Groundwater was encountered in BH1 between 12.20m and 12.30m bgl and in TP2 at
3.50m bgl.
Olfactory indications of contamination were noted in TP1 within Made Ground.
ExCAL Limited/August 2010 10
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Table 4- Analysis results for soil samples.
Soil - 11 August 2010
-
E SGV/ TP1 TP1 TP2 TP2 TP3 TP3 TP4 TP4 TPS TPS TP6 TP6
= GAC 1.50 3.50 1.50 3.50 0.50 2.50 1.50 2.50 1.50 2.50 0.50 3.50
*E m m m m m m m m m m m m
3
Cyanide )
(total) 174 61| 07! <0.5| <0.5| <0.5| <0.5] <0.5| <0.5| <0.5| <0.5| <0.5) <0.5
(mg/kg)
Sulphide ] 66l 12| 42| os| 11| 97] 10| 14| 96| 49| 76| 34
(mg/kg)
Organic
i 14 1 4
e 21 1 16| 2 141 10 13| 88| 16| 81| 95
Boron ] 5| 47| os| 09| 09| 15| 07| 12| 12| 06| 05| 07
(mg/kg)
Sulphate
@1 water | | 037! 020] 006! 0.10]| 022] 083 | 0.59| 0.22| 0.40| 0.01| 0.09| 0.02
soluble)
(g/L)
Sulphate
(total)
(HCI - 0111 003! 004! 005] 009] 021 0.14] 0.09| 0.12| 002 0.07| 0.07
extract)
(%)
ATELG o | 31| 28| 24| 17| 34| 3s| 24| 30| 23| 10| 10} 34
(mg/kg) s
Paganl 2302 | 190| 260| 140| 120| 440| 300| 250 210} 140\ 40| 110} 8l
(mg/kg)
Berylliom | wa| <1| <1| <1| <«1| <1| <) <t| <i| <1} <1} <1} <l
(mg/kg)
Cadmium 182 0221 18] 019] 020 0.54| 030| 0.14| 0.57 | 030| 0.10| 025 0.37
(mg/kg}
Chromium | 21| 14| 41| 19| 18| 30| 22 15| 27| 45| 21| 13| 22
(mg/kg)
Copper 2300 g4| 10| 75| 8| 180 190| 99| 84| 38| 17 40| 60
(mg/kg)
Lead 450" | 200| 180| 98| 90| 340|1200| 140 170| 79| 17| 56| 70
(mg/kg) e
Mercury 20| 034] 041 0.16] 0.13| 0.61| 0.75| 040| 0.23| 0.19| 0.10| 0.10| 0.10
(r{lg/kg)
Nickel 0t | 25| 33| 28| 21| 42| 26| 18 31| 17| 20| 18} 1
(mg/kg)
Selenium | 159 | <00 | <02 | <02| <0.2] <02 <02] <02 <0.2| <0.2] 036] <0.2| <02
(mg/kg)
Vanadium
- ! a4l 19| 15| 28| 26| 14| 28| 52| 21 92| 29
(mg/kg)
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Soil - 11 August 2010

=
.‘é SGV/ TP1 |TP1 |TP2 |TP2 |TP3 |TP3 |TP4 | TP4 TP5 | TP5 | TP6 TP6
E hC 150 | 350 |1.50 |3.50 |050 |250 |1.50 |2.50 150 |250 |0.50 |3.50
‘E’ m m m m m m m m m m m m
S
(Z;‘g:/kg) 38001 40| 250| 140| 120| 290| 270| 180| 320| 120| 37| 110| 80
g?mg) ] 200! 430| 2000 190! 210| 170| 270 130| s90| <10| 73| <10
pH - g3l 82 81| 82| 80| 94| 78| 8.0| 82| 68| 78| 68

All measurements in metres represent metres below ground level.

*1 CLEA Soil Guideline Value (SGV) — residential

*2 CLEA SGV - commercial

#3 CLEA SGV — allotments

#4 LQM & CIEH. 2009. The LOM/CIEH Generic Assessment Criteria for Human Health Risk Assessment (2" Ed.)

The Mean Value Tests indicate that the USgs value for arsenic is 28.23 mg/kg, lead is
220.30 mg/kg and for barium is 244.67 mg/kg, and therefore the site is below the
SGV for arsenic and lead and above the SGV for barium.

Groundwater was sampled within TP2 and results of the analyses have been compared
to EQS / GAC (see Table 3) as presented in Table 7.

Table 5— Analysis results for ground water samples.

Contaminant EQS/ GAC - S'g:fbgl
Cyanide (total) (mg/1) 0.05" <0.05
Sulphide (mg/l) None <0.050
Total Organic Carbon
(gl N/A 34
Sulphate (mg/1) 250" 12
Arsenic (pg/l) 10° 1.5
Barium (pg/l) 100 180
Beryllium (mg/l) N/A <1
Boron (ug/l) 1000 260
Cadmium (ug/l) 5 <0.08
Chromium (total) (ng/l) 50" <1.0
Copper (ug/) 50" <1.0
Lead (ug/l) 50" <1.0
Mercury (pg/l) T <0.50
Nickel (ug/l) 207 <1.0
Selenium (ug/1) 10" <1.0
Vanadium (pg/l) None <1.0
Zinc (ug/l) 3000 46
Total Petroleum ]

50 <10
Hydrocarbons (TPH) (ug/l)
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pH | 65-107 | 7.1

*1 Surface Waters (Abstraction for Drinking Water) (Classification) Regulations 1996
*2 Water Supply (Water Quality) Regulations 2000
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Soil samples taken during the site investigation on 1" August 2010 indicated
elevated levels of arsenic, barium and lead that pose a potential risk to human health.

The groundwater sample taken during the site investigation on 11" August 2010
indicated elevated levels of barium that poses a risk to human health.

It is recommended that further samples are obtained for analysis due to elevated levels
indicated above.
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