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EXECUTIVE SUMMARY

Terrnsof Parkman appointed April 2003 to design, supervise and interpret additional site
Reference. works to investigate groundwater conditions, towards the site boundary,

hydrogeologically downgradient from the site.
Works also to include more detailed investigation of materials within the former
quarry area.
Results to enable the ORA/remediation design to be refined.

Location Site lies south east of Dock Road in Limerick and approx. 100m from the
Shannon.

Site Hjstory A limestone quarry extended over most of the eastern quadrant of the site prior
to 1870. The gasworks was established to the west of the quarry in 1830 and
expanded, over time, including over the quarry area, which was backfilled.
The arrival of natural gas to Limerick in 1986 made the generating plant
redundant at most of the above-around structures were demolished by 1988.

Geology Made Ground, particularly in the quarry overlies the lower carboniferous
limestone, which is visible at the surface to the south east of the site, and falls
to the north west, towards the Shannon. The bedding is reported as dipping at
8 to the north. Some alluvial deposits may be present below the Made
Ground in places.

Hydroge0/ogy The limestone is considered to be a locally important aquifer and classified as
'vulnerable' due to lack of impermeable cover. The nearest recorded
abstraction well is 6km, to the south east, hydrogeologically upgradient from
the site.
Groundwater appears to be at shallow depth (1.5-2mbgl) and in hydraulic
continuity between the superficial deposits and the rock, and potentially
controlled by the Shannon to the south west with a typical level of 3m 00. The
hydraulic gradient is approx. 1 in 25 to the north west, towards the Shannon,
with no apparent tidal variations present on site.

Prev;0l!S Site Three previous site investigations have been carried out in 1990, 1995 and
Investigations 2001, comprising a total of 44 trial pits and 16 boreholes. Results have shown

the site to be contaminated particularly by tar products, PAH's, BTEX, but also
by cyanide and some heavy metals with groundwater condition of pits.

Site Investigation Four pairs of boreholes (shallow and deep) were installed into the rock as
close as possible to Dock Road and O'Curry Street on the northern side of site.
10 trials to a maximum depth of 5.7m and 5 percussion boreholes investigated
the quarry area. Other pits to investigate tar pipes, well foundations and
worked limestone. Groundwater monitored over 3 post-site works visits.

Results Made Ground within quarry varies in consistency in both plan and elevation,
with no evidence of layering. Principal soil contaminants appear to be PAH
and cyanides related to initial screening, with benzene, copper, arsenic,
sulphide, chlorides being the main contaminants relative to the preliminary
ORA. Groundwater monitoring confirmed a hydraulic gradient of 1:25 towards
the Shannon.
Groundwater sampling and analysis showed little evidence of any reductions in
contamination levels between the main body of the site and the boreholes
around the site boundary.
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SECTION 1: INTRODUCTION

1.1 Terms of Reference

Parkman's letter to Bord Gais Eireann dated 25 April 2003 sets out the proposal for the present
work, identifying the reasons for the investigation and its aims. John Boylan verbally confirmed
for these investigations to be carried out with the Quantitative Risk Assessment (ORA) then to be
reviewed. This Report relates solely to the reporting of the ground investigation results; revision
of the ORA is carried out and reported separately.

Previous site investigations have identified the contamination on the site. They have also shown
that the site is in direct hydraulic continuity with the underlying limestone aquifer and thus also
with the River Shannon which lies 100m to the west.

The very short pollutant linkage path between source (site contamination) and receptor (river
Shannon and the underlying aquifer) would appear to provide little or no opportunity for any
dilution or degradation to occur to the contamination. The result of this is very onerous
Remediation Target Values (RTV) are required on the site to remove the risks to these receptors.

This investigation was therefore designed to investigate if groundwater conditions in the rock at
the site boundary show any evidence of reduction in contamination levels from that of the
'source' in the main body of the site. If this were found to be so, then this would show that the
rock itself acts as a barrier to contaminant migration, thus reducing the risk to the Shannon and
any abstractions from the rock aquifer. This would allow less onerous RTV's to be adopted for
the site.

The investigations were also to assess in more detail the ground conditions within the former
quarry. The quarry is potentially a major source of contamination and further information was
required to confirm the degree of contamination, its distribution and the soil types so that the
extent and form of any remediation can be suitably designed.

This report has been prepared by Parkman Environment on the basis of the available information
received during the study period. Although every reasonable effort has been made to obtain all
relevant information, all potential contamination, environmental constraints or liabilities
associated with the site may not necessarily have been revealed.

Parkman also used reasonable skill, care and diligence in the design of the investigation. The
inherent infinite variation of ground condition allows only definition of the actual conditions at the
iocaiion and depihs of expioraiory hoies, whiie at intermediate ioeations conditions can oniy be
inferred.

To a degree the completeness of the investigation was restricted by the need to avoid existing
services, access and installations and also by the inability to access land owned by Limerick
Harbour Commissioners.

This report has been prepared and written for the exclusive benefit of Bord Gais for the purpose
of providing environmental information relevant to the potential statutory liabilities of the site and
relevant to its development. The report contents should be only used in that context.
Furthermore, new information, changed practices or new legislation may necessitate revised
interpretation of the report after the date of its submission.
Bord Gais Eireann 1 Report Reference - 25837/R/11 B
Limerick Gasworks, Dock Road, Limerick November 2003
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1.2 Form of Report

The Report is divided into 4 sections as follows:

• Introduction: This identifies the Terms of Reference and Form of Report.

• Site Details: This summarises the history of the site, its geology, hydrogeology,
the extent of previous investigations and their results.

• Ground Investigation: This sets out the aims of the present investigation,
the extent of site works and summarises the factual results.

The results of the present investigation are reviewed by comparison of the
groundwater monitoring results against the RTU values generated by the previous
ORA. In addition, the contents of the quarry are also reviewed in conjunction with
previous results, to provide an assessment of its overall condition with
consideration given to remediation requirements.

• Conclusions: The results of the investigations are summarised and
recommendations given.

Bord Gais Eireann
Limerick Gasworks, Dock Road, limerick
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SECTION 2: SITE DETAILS

2.1 Site Location

Limerick gasworks lies to the south-east of the Dock Road in the City of Limerick, approximately
100m from the River Shannon. The Shannon Bridge lies approximately 400m to the north-east of
the site. The approximate National Grid co-ordinates of the site are E 157600 N 157200 (see
also Figure 1).

Access to the site is either from Dock Road, which forms the north-western site boundary, or
from O'Curry Street, which forms the north-eastern boundary.

2.2 Site Description

The site is approximately rectangular, 130m x 110m, and covers an area of 1.4 hectares (3.5
acres) including the "house pound" area in the northern corner, adjacent to the junction of Dock
Road and O'Curry Street. Part of the site was a former limestone quarry and rock faces are
evident on the north-eastern and south-eastern boundaries.

The main area of the site is generally level at about 5.00m 00 (Malin Head Datum) but it rises to
approximately 8.00m 00 towards the site boundaries to the south and east (see Figure 2).

The site is used as a depot for Bord Gais, and includes a two-storey office adjacent to the south
west boundary. Other buildings on-site include a derelict former store building constructed of
stone in the eastern corner and various other smaller brick buildings including the former No.'s 3
& 4 Store, the former Naphtha Process Control building (two-storey), ESB sub-station and the
former Governor House.

2.3 Local Environmental Context

Limerick Corporation report that they are not aware of any other substantial sources of
contamination within 500m of the gasworks site.

There are no known landfills within 500m of the site.

There are no statutory nuisances within 500m of the site.

Limerick Corporation sewers presently discharge into the River Shannon although a new main
drainage scheme is currently being constructed and will subsequently collect all such discharges
and route them to a new sewage treatment facility.

The works for the new drainage scheme enabled the inspection of an old egg-shaped sewer
under the Dock Road, adjacent to the site. The inspection identified a significant quantity of
material comprising soil and hydrocarbons in the vicinity of the Bord Gais site. Testing
suggested that the material had a similar PAH signature to that of on-site materials.

Bord Gais Eireann
Limerick Gasworks, Dock Road, Limerick
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A further 600mm diameter concrete pipe. reportedly full of tar, was also encountered coming out
of the site into Dock Road, with an invert level 2.5m below ground level, apparently just to the
south of Gasholder NO.1.

2.4 Geology, Hydrology and Hydrogeology

The Geological Survey of Ireland Sheet 17 Limerick, 1:100,000 Scale, the "Geology of the
Shannon Estuary" and the local geological memoir indicate that the bedrock beneath the site
comprises the Visean Limestones of the Lower Carboniferous Period. These limestones are
'oolitic' (small (... 1mm diameter) carbonaceous accretionary bodies cemented together,
resembling fish eggs) in places. representing a shallow marine carbonaceous shelf depositional
environment. These deposits occasionally contain clay 'wayboards'. which formed when the
limestone was periodically exposed above sea level. The limestone often contains chert nodules
(siliceous concretions) and thin interbedded shales. The Visean Limestone is also known as
'Clean Shelf Limestone'. It is over 800m thick and lies conformably on the Waulsartion
Limestone, described as a massive unbedded lime mudstone representing a deeper marine
depositional environment.

Beneath the site, the beds dip 8° to the north. The site is located on the southem limb of an east
west trending syncline.

The rockhead is close to the surface with little or no drift cover. Where drift is present, it is likely
to comprise very recent fill (made ground used as backfill in the construction of the gasworks and
infilling of the quarry) or Recent alluvium associated with the River Shannon flood plain.

2.5 Hydrology

The site is situated on the southern bank of the Shannon River, which flows westwards towards
the Atlantic Ocean. The Shannon River is tidally affected at this point.

The site presently comprises approximately 60% hard cover and 40% free draining material (with
many underground structures that may impinge on the flow of water through the made ground).
There is a slight fall in the site level from the south-east (8m 00) to the north-west (5m 00), and
so any surface infiltration that does not enter the surface drainage system will tend to flow in the
fill materials towards the north-west corner, Le. towards the River Shannon. The River Shannon
water level is typically 3m 00 near the site.

Drainage of the site is to the city's sewers, which discharge directly into the river. The 'Site
Investigation Report - Limerick Gasworks Site' by Ove Arup records that storm water flooding has
occurred in the past along the Dock Road at its junctions with O'Curry Street and Alphonsus
Street, Le. close to the site.

The maximum recorded flood level for the City is reported as 4.25m 00 (Malin Head).

2.6 Hydrogeology

The Groundwater Protection Maps for County Limerick (Maps 1-6) indicate that the Clean Shelf
Limestone is a 'Locally Important Aquifer' that is generally Moderately Productive (40-100m3/d).

Bord Gais Eireann
Limerick Gasworks. Dock Road. Limerick
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The aquifer is controlled by fissure flow and well-developed karst features have been observed in
the area. The nearest abstraction well is 6 km to the south-east of the site. The oolitic limestones
of the Limerick Syncline are known to have relatively high permeabilities. The aquifer is
considered 'Vulnerable' due to the lack of impermeable cover.

The majority of the ground water is hard, containing calcium bicarbonate (Ca (HC03)z). Iron and
manganese have been found in elevated concentrations west of Limerick. Elevated nitrates
have been encountered in some locations due to agricultural activities. Groundwater quality of
smaller, shallower sources is generally poorer than the larger, deeper sources.

There are no recorded active wells or boreholes in the vicinity of the site although the historical
site plan dated 1977 shows a well 5m to the north west of Gasholder N03 (T11 ).

It is likely that hydraulic continuity exists between the Made Ground/Alluvial deposits and the
bedrock.

The proximity of the site to the tidal inlet of the River Shannon would suggest the potential for
groundwater on site to be tidally affected; this would need to be confirmed by on-site monitoring.

2.7 Site History

A limestone quarry extended over most of the eastern half of the site prior to 1840 and until the
end of the 1800's. The gasworks was established to the north west of the quarry in the 1830's.
Several generations of gasworks producing 'town' gas occupied the site until gas manufacture
was converted to oil gas production in the late 1960's / early 1970's. The arrival of natural gas to
Limerick in 1986 made the generating process redundant and the majority of the above ground
structures were demolished by 1988.

2.8 Assessment of Previous Site Investigations

2.8.1 Description of Works Undertaken

Three site investigations have been carried out preViously to assess the level of contamination on
site. Figure 3 shows the layout of the boreholes and trial pits.

The first was carried out in 1990 by Gibb Environmental (environmental sampling) and Irish
Geotechnical Services Limited (trial pitting and borehole excavation) under the direction of
O'Connor Sutton Cronin and Associates Limited. This comprised ten trial pits (TP 1-10) to
between 104m and 2.3m deep and six boreholes (BH1-6) to between 4m and 7.6m deep, the
latter to prove rock.

Twenty-one soil samples were analysed for pH, sulphate, sulphide, cyanide (total & free),
phenols, and toluene extractable material, with four also analysed for speciated PAH's and
calorific value. Four water samples were analysed for pH, ammonia nitrogen, sulphate, total
organic carbon (T.O.C.), total cyanide and total phenols as tar acids. One sample of water and
one sludge sample were analysed for speciated PAH's.

The second investigation was carried out by K T Cullen and Company and Glover Site
Investigations Limited under the direction of Ove Arup & Partners in 1995. It comprised 17 trial

Bord Gais Eireann
Limerick Gasworks, Dock Road, Limerick
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pits (TP 11-27) to between 0.15 m and 3.7m deep and 6 boreholes (BH 7-12) to between 5m and
11.8m deep and 5 surface (scraped) samples.

Fifty-five soil samples were analysed for pH, sulphates, total cyanide, toluene extractable
material and total phenols. Based on the results obtained, selected samples were then subjected
to analysis for dependant options comprising PAH'S, BTEX, free & complex cyanide, thiocyanate
and water soluble sulphate.

In addition, selected samples were also analysed in respect of metals, mineral oils and total
VQG's and a further two were the subject of a leachability test.

Twenty-three water samples were taken and analysed for a suite comprising total phenols,
sulphide, ammoniacal nitrogen, total cyanide, speciated PAH's, pH, temperature and
conductivity. Eleven samples were also subjected to a suite of tests including organic and
inorganic determinands.

Monitoring was carried out subsequently on two occasions in respect of groundwater levels and
gas levels.

The results of both investigations are reported and discussed in Ove Arup's April 1996 Site
Investigation Report on Limerick Gasworks Site.

The third investigation was carried out by Geotech Specialists Ltd, under the direction of
Parkman Environment, in February-March 2001. It comprised seventeen trial pits (TP31-43, 47
49,51)to a maximum depth of 3.5m and four rotary boreholes (BH 31-34)by open hole drilling, all
extending a minimum of 3m into rock and to a maximum depth of 10.25m.

43 Soil samples from site were analysed for a standard suit of determinands including BTEX's,
TPH's and speciated PAH's. 20 of the soil samples were also subjected to leachate testing.

Water samples were analysed for a similar set of determinands to those adopted for the soils.
They included 16 samples taken during the actual site works with a further 18 samples taken
over three site monitoring visits from the four boreholes recently installed, plus samples from 3 of
the earlier boreholes.

Gas and water level monitoring was also carried out on two site visits from the four boreholes,
with one of the previous boreholes monitored also on one visit.

2.8.2 Details ofGround Conditions

The following succession of strata was identified from the three previous investigations :-

Bord Gais Eireann
Limerick Gasworks, Dock Road, Limerick

6 Report Reference - 25837/R/11 B
November 2003

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-05-2012:04:38:59



Table 2.5.2 Summary ofground conditions (1990 and 1995 investigationsl

Thickness em)
Stratum Range Average

Made Ground 0.2 - 7.3 2.4
Alluvium/reworked Alluvium 0.0 -5.7 N/A

Limestone 8.43m proven

The Made Ground was found to be variable in nature and consistency. It contains sand, gravels,
cobbles, clays, brick rubble, spent oxides, ash, concrete etc. and was often contaminated with
tarry liquid and occasionally had a strong phenolic odour. The deepest thicknesses of made
ground were associated with the old quarry and underground tanks/gasholder bases.

Alluvial deposits are thought to be present in the western half of the site adjacent to Dock Road,
although these have been disturbed by foundation construction and hence are often generally
described as Made Ground. They comprise loose to medium dense brown-grey sandy gravels
and brown soft silty clays with gravels and occasional cobbles and boulders.

The top 0.5m to 1.0m of the bedrock was generally weathered and comprised gravel to boulder
size fragments of angular limestone. Below this level, the bedrock comprised strong dark to
medium grey coarse grained fresh, bedded Limestone. Total Core Recoveries (TCR) were in the
range 14% to 100% with an average of 76%. Rock Quality Designation (RQD) values were also
in range 14% to 100% with an average of 64%. The rockhead was often described as "stained
with black tar" over a depth of up to 3m.

The bedrock surface was found to be very uneven due to previous quarrying activities and
excavation for underground tanks and tank foundations. The natural slope of the bedrock is from
approximately 7m 00 at the southern boundary to 3m 00 at the northern boundary.

Rockhead was encountered at a depth of over 8m (-1.6m 00) in BH10 and BH11 in the north
eastern half of the site. This relates to the former quarry, which is shown on the historical map
for 1872.

The quarry appears to have a steep face to the north-west, with its base rising more gently to the
east; BH34 and BH2 showing rockhead at around 0.5 mOD, with up to 5.5 m 00 at BH8 by the
eastern (south eastern) boundary.

Groundwater was encountered in the trial pits and boreholes at depths between 0.3m and 2.8m
in the Made Ground. The general direction of groundwater flow was found to be west/north-west
towards the River Shannon from a level of approximately 7m 00 on the eastern side of the site
to approximately 3.5m 00 on the northern side of the site (The River Shannon water level is
typically 3m 00 near the site).

2.8.3 Details ofAnalysis

Initial screening of the site investigation data was undertaken using the UK ICRCL Threshold
Trigger Values (least sensitive end use) for soils (where available), with the Dutch Intervention
Values considered for soil contaminants not covered by the ICRCL list. The only exception to
this was in the case of PAH where screening assessment criteria was set at the Acton Trigger

Bord Gais Eireann
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Level for the most sensitive end use. Figure 6 in the Phase I report identified the soil samples
where contamination levels exceeded these initial screening levels.

This screening provided a basic assessment of the areas of site requiring remedial action. Any
subsequent assessment should be based on the results of the site specific quantitative risk
assessment.

In general, the most significant soil contamination at Limerick gasworks was organic, with
evidence of heavy staining by tars and tarry liquid with a phenolic odour being encountered in
most of exploratory holes, particularly over the south western part of the site. The most common
determinands at elevated levels were PAH, TPH, phenols, cyanide, benzene, toluene and
xylene. Tarry staining penetrated into the bedrock joints in BH's 7, 8, 10 and 11. Elevated levels
of organic contaminants were encountered in TP's 1, 2, 8,15,19,22,23,24,32,35,38,39,47,
48, 49 and 51, mostly in the vicinity of former tanks. The contamination is most likely due to
spillages and leaks from the tanks. Visual evidence of spent oxide ("blue billy") was encountered
in the central area of the site (old quarry area), with associated elevated cyanide levels (TP's 33,
39 and 49).

Generally there were no significantly elevated metal levels found at the site, with the exception of
the area around the chimney of the original gasworks (in the vicinity of T12), where the elevated
levels appear to be associated with ash deposits.

The groundwater encountered in the trial pits on the western side of the site during the first two
investigations were contaminated with heavy oils and oozing tarry liquid. Floating product with
globules of tarry material was detected in three of the sixteen trial pits; these were associated
with buried structures (e.g. tar tanks). Tarry liquid was discovered to have penetrated
downwards into the joints of the bedrock across the central area of the site.

Elevated levels of contaminants (principally PAH, benzene, xylene, cresol, phenol, sulphates and
cyanide) in groundwater occurred in generally the same areas as elevated levels of soil
contamination, possibly suggesting that the groundwater is not very mobile. Generally, no
significantly high metal concentrations were detected in the groundwater, except in trial pits 15,
18,34,35 and 47, BH7 and BH10.

The results of chemical testing on the surface samples scraped from the masonry walls around
the site showed elevated levels of sulphates and various organics.

The results of leachate testing showed that the potential for leaching was low, the measured
concentrations being generally less than 0.1 % of the original value. The exceptions were some
cyanides (0.03 to 71%), phenols (0.8 to 65%) and ammonia (3 to 20%).

Elevated levels of methane (>1%) were recorded within borehole monitoring installations during a
total of seven visits in BH's 7, 8 and 10 although the most significant levels (up to 90%) were
recorded in BH12. The levels of methane recorded were generally significantly higher than the
explosive limit (5 - 15%). The velocity of the gas flow was measured and found to be negligible.
A tube sample of gas was taken from BH12 and analysed using GeMS. Traces of Kinsale
Natural Gas were detected, suggesting that the elevated methane levels may have been due to a
leak in a nearby gas main.

Monitoring of BH's 11, 31, 32, 33 and 34 on two occasions in 2001 recorded only one methane
concentration, of 0.3%, in BH33.
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Levels of carbon dioxjqe ranged between 1.7 - 3.2% in BH's 7,8,10 and 12. Levels of oxygen
were reduced srgnificantly in an boreholes and were accompanied by elevated levels of carbon
dioxide and methane. No hydrogen sulphide was found in any of the standpipes. Monrtoring of
Boreholes 11, 31, 32, 33 and 34 in 2001 encountered carbon dioxide of up to 0.2% with an
oxygen depletion to 15.9% in BH32. Hydrogen sulphide was not monitored for.
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SECTION 3: GROUND INVESTIGATION

3.1 Field and Laboratory Work .

The site investigation was designed and supervised by Parkman who also scheduled the
analysis of soil and water samples an rock sample testing, and carried out post-siteworks
borehole monitoring and water sampling.

The ground investigation was carried out by Geotech Specialists Ltd between 24th July and 18th

August 2003. Cable percussion boreholes were sunk at seven locations with rotary drilling at, or
adjacent to, two of these locations whilst at two other locations only rotary drilling was carried out.
Rotary work included open holing to rock with coring in the rock.

Pairs of holes were located at four positions along the north-west site boundaries, one
penetrating 3m into the top of the rock and second extending 8m into rock. Both were fitted with
standpipes to allow the groundwater to be sampled subsequently, within the weathered and
unweathered zones.

Trial pits using a tracked machine were dug at 10 locations to a maximum depth of 5.7m. The
holes were principally within or around the perimeter of the former quarry and logged by Parkman
staff who also took and scheduled samples for chemical analysis.

The five other cable percussion boreholes investigated the quarry area, proved the depth to rock,
provided samples for chemical analysis and included standpipes for subsequent groundwater
monitoring and sampling/analysis.

Samples of soil and water selected for chemical analysis were sent to Alcontrol Geochem
Limited in Chester, UK. Analysis was carried out in accordance with Lattice Property Holdings
(now known as SecondSite Property Holdings) Guidance for Assessing the Potential
Contamination on Gasworks Sites, Version 2.6.

Additional testing was carried out in respect of Fraction of Organic Carbon (FOC) both in the
superficial deposits and in the rock, plus point load tests on selected samples of rock core.

Monitoring of water levels and sampling of the water in the boreholes for subsequent chemical
analysis was carried out by Parkman staff on three occasions.

The first occasion was at the end of siteworks and included the development of the borehole by
the purging of up to three volumes of water relative to the borehole diameter prior to water
sampling. Water samples were then taken; samples for metal analysis were not filtered and no
preservative was added, filtering being carried out at the laboratory on receipt. Other samples
were preserved on site as appropriate.

On the second occasion, no purging was carried out, with water samples being taken, as before,
for laboratory filtering and analysis.

A similar regime was carried out on the third visit, but on this visit, dense non-aqueous phase
liquid (DNAPL) was also sampled for analysis where it was found in BH 7 and BH38A. These
latter samples were analysed as soils and included VOC and SVOC analysis.
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The layout of the boreholes and trial pits is shown on Figure 3.

Borehole logs and the results of rock testing are included in Geotech Specialists Ltd's Report No.
KC3168, a copy of which is included in Appendix A.

Trial Pit logs, by Parkman, are included in Appendix B.

Chemical results from Alcontrol Geochem are provided in Appendix C, with FOC results included
separately in Appendix E.

Groundwater level monitoring results are included in Appendix D.

3.2 Ground Conditions

3.2.1 Quarry Area

The former quarry shown on the 1840 and 1870 historical plans was targeted with a total of 13
trial pits, 6 cable percussion boreholes and one rotary drilied borehole. The information gathered
from these positions has been combined with the information gathered during previous
investigations to describe the contents of the quarry. For ease of description, the quarry area is
described in cross section from north to south.

The north-western side of the quarry was thought from plans to be the deepest, as water was
shown to be ponded in this area on the 1872 Ordnance Survey of Ireland map. The relevant
excavations in this area comprised BH's 6, 11, 12, 35 and 39 and TP's 57, 55E, 55, 8, 34, 56,
56E, 101, 102 and 103.

In general, the trial pits and boreholes encountered mixed Made Ground variable in nature, but
generally granular in the upper metre and cohesive below this. BH39 proved more granular fill
material at depth. Many ground obstructions comprising brick and concrete structures were
encountered along the north west side of the former quarry, associated with the later
development of the gasworks. This meant that many of the borehole positions planned for this
site investigation had to be moved to avoid obstructions.

Rockhead was encountered at +1.87m 00 in BH35A and -1.11 m 00 in BH39. In BH's 6, 11 and
12 from previous excavations, rockhead was encountered at +5.66 mOD, -1.64m 00 and
0.49m 00 respectively. Figure 3 includes approximate rockhead contours estimated from the
results of the investigation.

Visual and olfactory hydrocarbon contamination was noted in the majority of the excavations in
this area, specifically in BH's 11 and 39, Le. the deepest part of the quarry.

Groundwater was encountered within the Made Ground at varying levels during the site
investigation works in the boreholes. Post-works groundwater monitoring results are included in
Appendix 0 and are discussed in Section3.3 below.

The mixed nature of the fill material as well as the hydrocarbon contamination patches within it
suggest that the quarry was infilled in an ad-hoc manner with material from excavations
elsewhere on-site (Le. for foundations in the gasworks development) and contaminated materials
generated from the gasworks process itself.
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The central area of the quarry was investigated by BH's 2, 3, 4, 40, 41 and TP's 3, 9, 10, 12, 38
and 53. In general, the trial pits and boreholes encountered mixed Made Ground variable in
nature with mixed granular and cohesive Made Ground throughout the area. Many ground
obstructions, comprising brick and concrete structures associated with the former gasworks
structures, were encountered and some borehole and trial pit locations had to be moved to avoid
these obstructions.

Rockhead was encountered at approximately +0.5m 00 in BH2, 0.55m 00 in BH34, +1.03m 00
in BH40 and +1.43m 00 in BH41, generally shallower than those further to the north west in the
suspected deepest part of the quarry (ref. also Figure 3).

Hydrocarbon contamination was noted with some of the Made Ground materials in BH41. Spent
oxide contamination was noted in places also, mainly in TP3 (underneath former purifier bins).
Groundwater was encountered in BH41 at +3.83m 00 and at +1.9m 00 in BH2.

The south western area of the quarry was investigated by BH's 8 and 43, and TP's 13, 33, 39,
54, 48 and 59.

In general, the trial pits and boreholes encountered more granular Made Ground at this end of
the former quarry.

Rockhead was encountered at +5.54m 00 in BH8 and +4.54m 00 in BH43, which is markedly
shallower than the other parts of the former quarry.

Borehole (BH42) was excavated inside former gasholder No.3 which lies within this area of
quarry. It found mainly cohesive Made Ground with very heavy visual and olfactory tar
contamination, to a depth of +2.78m 00 where the suspected base of the tank was encountered.

Leachability testing showed some exceedences relative to the screening and RTV values,
sulphates, chromium and benzene being of particular note.

3.2.2 Site Perimeter - West and North

Four pairs of boreholes comprising 1 cable percussion and 7 rotary holes were carried out along
the north east and north west boundaries of the site. These were designed principally to enable
the groundwater quality close to the site boundary, but also to provide further information on the
ground conditions and water levels.

Boreholes BH35/35A and BH36/36A proposed by the north-eastern site boundary had to be
moved further into the site, away from where they were originally planned because of access
restrictions (BH's 35/35A were to be on land owned by Limerick Harbour Commissioners) and
the presence of electricity cables and the site access (BH 36/36A).

The boreholes are reviewed in an anticlockwise order from BH's 35/35A. The depths of the
weathered zone and slightly more weathered zone have been assessed based on the logs,
including inspection of core photographs, fracture spacings and RQD/SCRITCR values.

In BH 35 and BH35A respectively, rockhead was encountered at +1.89m 00 and +1.87m 00.
The limestone was heavily fractured in the upper 0.35m of BH35 (core was lost or returned non
intact) with less fractured rock below (average fracture spacing of 400mm). BH35A indicated that
the limestone shows close to medium fracture (average fracture spacings between 120-390m) to

Bord Gais Eireann 12 Report Reference - 25837/R/11 B
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depth (down to at least -6.03m 00). Tar and hydrocarbon staining was noted in the core to the
full depth of the holes. Results suggest a highly weathered zone of OAm depth below rockhead,
followed by a less weathered zone extending to, say, 1.6m below rockhead.

In BH36 and BH36A, rockhead was encountered at +3.10m 00 and +3.11 m 00 respectively.
The limestone in BH36 had closely spaced fractures (average fracture spacing of 90mm) proven
to +0.20m 00, with some clay infilling. In BH36A the limestone had closely spaced fractures
(average spacing of 120mm) to +0.36m 00, and below this the fractures were closely to medium
spaced (average fracture spacing of 200mm). No evidence of tar or hydrocarbon staining was
recorded in these holes. Results suggest a highly weathered zone of 0.2m to OAm depth below
rockhead, followed by a less weathered zone extending to, say, 2.9 below rockhead.

In BH37 and BH37A, rockhead was encountered at +2.55m 00 and +2A5m 00 respectively,
this lying below a concrete slab in the case of BH37A. Fractures were closely spaced (average
spacing 140mm) to +0.6m 00, and medium spaced below that (average spacing of 240mm).
Evidence of tar and hydrocarbons was encountered in the fractures in both holes to their fuJI
depths. Approximately 0.2m of lost or non intact core was encountered in BH 37, which may
correspond to the weathered zone, and a similar depth may have been removed from BH 37A
prior to placing the concrete slab. The 'less weathered' zone may be considered to extend to,
say, 1.3m to 1.0 m depth.

In BH38 and BH38A, rockhead was encountered at +2.19m 00 and +3.89m 00 respectively.
Fractures in BH38 varied from close to medium spaced (average spacing between 12D-230mm)
to a proven depth of -0.81 mOO. Fractures in BH38A were closely spaced to the proven depth
of -5.71m 00 (fracture spacing varying from 60 to 100mm). Hydrocarbon contamination was
noted only in BH38A, in the upper section, in the fractures between +3.89m 00 and +1.34m 00.
BH 38 had a weathered/less weathered zone to at least 1.65m depth below rockhead, whilst in
BH38A, the rock appeared weathered over the full depth cored, Le. to 9.6m below rockhead, with
the ROD not exceeding 59% and with many weathered bands and areas of clay fill recorded on
the log.

Overall, the results would suggest a typical weathered zone approximately 1.5m thick, but
varying greatly between boreholes from OAm to greater than 9.6m.

Other boreholes from previous investigations excavated close to the boundaries include BH's 3,
10, 31 and 32. Rockhead was encountered at approximately +2.9m 00 in BH3. In BH10, a
deep sand deposit contaminated with tars was encountered to +0.59m 00, with cobbles and
boulders in a clay matrix contaminated with tars below to -OA7m 00 where limestone was
encountered.

BH31 encountered rockhead at +3.35m 00, whilst in BH32 rockhead was encountered at
+3.22m 00.

3.2.3 Rock Outcrop - South East Corner

The pile of limestone visible on the southern boundary of the site was investigated with a trial pit
(TT52). This showed the pile to comprise soft clay, which included many large boulders of
limestone. No indication of an outcrop of limestone above the general surrounding ground level
was encountered.
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3.2.4 Limestone Wall

A total of five inspection pits were excavated adjacent to the old limestone wall that surrounds the
area of the former gasholder NO.2 base area. The position of these trial pits is shown on Figure
3.

IP01 and IP02 was excavated at the base of the limestone wall along the western boundary with
Dock Road. In both of these positions, shallow obstructions comprising former buildings
foundations and other brick and concrete structures restricted the depth of excavation as did the
presence of live gas services nearby.

IP03 and IP05 were excavated on the north eastern side of the wall bounding the former
gasholder No.2. IP03 encountered loose granular made ground comprising very mixed fill with
domestic refuse, metal, wood, concrete, Limestone, blocks, glass and pottery. A concrete pipe
was encountered at 1.35m depth, running south east to north west which restricted further
excavation. No natural materials were encountered to the excavated depth of 1.65m.

In IP05 loose brick rubble fill was encountered to the excavated depth of 104m. Two large
diameter south east to north west running pipes at OAm depth severely restricted the depth of
excavation. Rock was possibly present at the base and would provide the foundation to the wall,
but water and the limited space available made it difficult to confirm this.

Inspection pit IP04 was excavated by the south eastern boundary of the wall adjacent to the
former purifier concrete base. This hole encountered granular made ground heavily
contaminated with tar, plus a steel pipe to a depth of 0.85m, where limestone was encountered,
which appears to provide the foundation to the wall.

3.2.5 Drain encountered during main drainage works

Shallow excavations were carried out between the recorded position of the drain found outside
the site, adjacent to former gasholder No.1 and locations within the site, where it was thought it
might run. The drain was recorded as being of concrete and of 600mm diameter at a depth of
1.85m and blocked with tar. No excavation was possible close to the site boundary because of
live gas mains and physical obstructions. In TI104, a pipe was encountered which was thought
could be the drain, being of similar type ands with tar within it, although its diameter could not be
confirmed.

3.2.6 Chemical Ground Conditions

The soil chemical results have been initially compared against the generic guidelines used in the
2001 ground investigation (Report No. 25837/0Rl04B). These levels were a combination of the
Dutch Guidelines Intervention Values (1999) and, where no Dutch Guideline level exists, against
the UK ICRCL Threshold Trigger Levels. It is noted that the ICRCL values were officially
withdrawn by DEFRA in December 2002 and are no longer applicable in the UK, being replaced
by the 'Contaminated Land Exposure Assessment' (CLEA) Model.

The table below indicates the elevated values above these generic guidelines. Samples were
taken from across the quarry area including within the former gasholder NO.3 base (BH42).
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Table -Contamination Levels in Soil

Determinand Range Trigger Exceedence Location (value in
(mg/kg Level brackets in mg/kg unless stated)
unless (mg/kg
stated) unless

stated)
Loss on Ignition 1-39 (%) 25 (%) IP04 004m{37%), TT54 0.5m{39%)
Total Phenols <0.01-1152.7 45 IP04 004m(1152.7), BH42 2.0m(59.39),

BH42 3.0m{129.24), BH42 5.0m(76.12),
Total (10 Dutch PAH 0.83- 40 IP04 004m(11691.69), IP36 1.2m(62.2),
determinants) 11691.69 IP39 2.0m(107.6), TP53 1.0m(706042),

TP55 0.6m(388.93), TP55
2.0m(10130.66), TP57 1.0m(59.3),
TP58 1.0m(75.56), TP59 1.3m(325.3),
TT54.04m(1315.69), TT54E
O.6m(4170.57),TT544.2m(507.67),
TT56 1.75m(65.69), TT100
1o4m(383.35), TT100 2.2m(184.8),
TT100(DUP) 202m(140.71), TT101
0.8m(99.99), TT101 2.7m(405.66),
BH35 GL 1.2m(271.39), BH39D
4.5m(130.82), BH39D 6.5m(59048),
BH41 C 3.5m(66042), BH42
2.0m(7315.1), BH42 3.0m(5606.05),
BH42 5.0m(836.3), BH43 0.6m(543.29),
BH43 2.05m(834.12)

Total Cyanide 2.5204304 70 TP53 1.0m(124.3), TP55 0.6m(283.3),
TP55 2.0m(204304), TP58 1.0m(107.5),
TP58 2.0m(116.7), TP591.3m(117.6),
TT54 0.5m(1154), TT54E 0.6m(79.1),
TT54 4.2m(402.5), TT100 1.4m(980.3),
TT100 2.2m(83.4), TT100 (DUP)
2.2m(123.4), BH35 3.4m(136.5), BH35
GL 1.2m(101.8), BH40 4.0m(102.9),
BH43 2.05m{99.8)

Elemental Sulphur 50- 55546 5000 TT540.5m(55546)
Arsenic 1-116 55 TP59 1.3m(85t TT54E 0.6m(116t TT54

4.2m(102), 'BH42 2.0m(93)· .
Lead 1-1969 530 IP361.2m(1094), IP39 2.0m(1513),

TP55 0.6m(1632), TP57 1.0m(905),
TP57 4.0m(1101), TP58 2.0m(1522),
TT52 EARTH (1747), TT54E
0.6m(1969), TT54 4.2m(1592), TT56
1.75m(674), BH35 GL 1.2m(797), BH43
0.6m(2105)

Copper 5-644 190 IP39 2.0m(217), TP55 0.6m(644), TP57
4.0m(217), TT54E 0.6m(387), BH35 GL
1.2m(270)
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Determinand Range Trigger Exceedence Location (value in
(mg/kg Level brackets in mg/kg unless stated)
unless (mg/kg
stated) unless

stated)
Nickel 4-254 210 TP59 1.3m(213), TT54E 0.6m(232),

TT56 0.3m(254), TT56 1.75m(242)
Zinc 11-1637 720 IP36 1.2m(728), TP55 2.0m(1637),

TP55 2.0m(840), TP57 1.0m(1 017),
TP57 4.0m(1275), TP58 2.0m(1 008),
TT54E 0.6m(1504), TT56 1.75m(1116),
BH422.0m(1237)

Benzene 0.001-111.65 1 IP04 0.4m(21.49), TP55 2.0m(111.65),
TT54 4.2m(1.31), BH42 2.0m(90.12),
BH42 3.0m(93.28)

Toluene 0.001-401.89 130 TP55 0.6m(401.89)
Ethylbenzene 0.001-89.47 58 TP550.6m(89.47)
Xylene 0.001 710.82 25 IP04 0.4m(190.52), TP55 0.6m(710.82),

BH42 2.0m(188.2), BH42 3.0m(230.48)
Sulphate 28-7915 2000 TP53 1.0m(4930), TP55 0.6m(5100),

TP59 1.3m(6595), TT54 0.5m(7915),
TT56 0.3m(5395), TT56 1.75m(7440),
TT101 O.8m(7795), TT101 2.7m(3685),
BH43 2.05m(5070)

Contamination was found generally within the quarry, with PAH and total Cyanide relatively
widespread, above the Dutch Intervention levels of 40mg/kg and 70mg/kg respectively. Heavy
metals, particularly lead, were also encountered in places, as were sulphates.

Particular areas of contamination identified by this investigation included TT54 with extensive
contamination from 0.5m to 4.2m depth (PAH, TCN, Pb, Be, etc), BH42 at 2-3m depth (Phenols,
PAH, BTEX, Zn), TP55 to 2m (PAH, TCN, BTEX, Pb, Cu, Zn), and IP04 to 0.5m (PAH, phenols,
BTEX).

The soil chemical results have also been compared against the Remedial Target Values (RTV's)
derived in the Quantitative Risk Assessment (ORA) (Report No. 25837/R/08/A). These values
will form the basis of the remediation planned for the site and the RTV's will define the materials
that require removal and treatment. The table below indicates the elevated soil contamination
values above the relevant RTV's.

Determinand Range QRARTV Exceedence Location (value in brackets in
(mg/kg unless (mg/kg (mg/kg mg/kg unless stated)
stated) unless unless

stated) stated)
Arsenic 1-116 20 IP36 1.2m(48), IP39 2.0m(461), TP571.0m(41),

TP57 4.0m(49), TP58 2.0m(38), TP59 1.3m(85),
TT52 Earth(45), TT54E 0.6m(116), TT54
4.2m(102), TT56 1.75m(54), BH35 GL-1.2m(28),
BH42 2.0m(93)
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Determinand Range QRARTV Exceedence Location (value in brackets in
(mg/kg unless (mg/kg (mg/kg mg/kg unless stated)
stated) unless unless

stated) stated)
Chromium <1-169 130 IP39 2.0m(169), TP57 4.0m(136), TT56

0.3m(146)
Copper 5-644 17 IP36 1.2m(109), IP39 2.0m(217), Tp53

1.0m(150), TP53 4.5m(32), TP55 0.6m(644),
TP55 2.0m(28), TP57 1.0m(102), TP58
2.0m(128). TP59 1.3m(70). TT52 Earth(136),
TT54 0.5m(126), TT54E 0.6m(387), TT54
4.2m(178), TT56 0.3m(178), TT56 1.75m(152),
TT101 0.8m(21), BH35 GL-1.2m(270), BH35
3.4m(32), BH39D 4.5m(28), BH40 4.0m(47),
BH42 2.0m(138), BH43 3.0m(18), BH43
0.6m(78), BH43 2.05m(34).

Nickel 4-254 75 IP39 2.0m(97), TP53 1.0m(117), TP53 4.5m(78),
TP55 0.6m(111). TP57 1.0m(77), TP57 4.0m(90),
TP58 2.0m(83), TP59 1.3m(213), TT52
Earth(107). TT54 0.5m(80), TT54E 0.6m(232),
TT54 4.2m(153), TT56 0.3m(254), TT56
1.75m(242), TT101 3.8m(80), BH42 2.0m(158)

Zinc 11-1637 720 IP36 1.2m(728), IP39 2.0m(1271), TP55
0.6m(1637), TP55 2.0m(840), TP57 1.0m(1017),
TP57 4.0m(1275), TP58 2.0m(1008), TT54E
0.6m(1504), TT561.75m(1116), BH42
2.0m(1237),

Benzene 0.001- 0.00224 IP04 0.4m(21.485), IP39 2.0m(0.954), TP53
111.65 4.5m(0.011), TP55 0.6m(0.008), TP55

2.0m(111.645), TT54 0.5m(0.005), TT54E
0.6m(0.012), TT54 4.2m(1.312), TT56
1.75m(0.022), TT100 1.4m(0.193), TT100
2.20m(0.897), TT100 Dup 2.20m(0.633), TT101
0.8m(0.021), TT101 3.8m(0.163), BH35
3.4m(0.048) BH39D 4.5m(0.016), BH40
4.0m(0.003), BH40 5.0m(0.052), BH41C
3.5m(0.537), BH41C 5.5m(0.061), BH42
2.0m(90.124), BH42 3.0m(93.281), BH42
5.0m(0.11), BH43 4.2m(0.OO5)

Xylene 0.001 125 IP04 0.4m(190.52), TP55 2.0m(710.823), BH42
710.82 2.0m(188.196), BH42 3.0m(230.479)

Chloride 20-615 68.4 IP04 0.4m(120), IP39 2.0m(80), TP55 0.6m(170),
TP55 2.0m(130). TP57 4.0m(85), TP58
2.0m(545). TP59 1.3m(475), TT52 Earth(270),
TT54 0.5m(615), TT54E 0.6m(115), TT54
4.2m(310), TT100 2.2m(115), TT100 Dup
2.2m(255). TT101 0.8m(100), TP101 2.7m(300),
BH35 3.4m(585) BH35 GL-1.2m(220), BH39D
4.5m(95). BH39D 6.5m(95). BH40 4.0m(610),
BH40 5.0m(95). BH41 C 3.5m(280), BH41 C
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Determinand Range QRARTV Exceedence Location (value in brackets in
(mg/kg unless (mg/kg (mg/kg mg/kg unless stated)
stated) unless unless

stated) stated)
5.5m(285), BH42 2.0m(140), BH42 3.0m(170),
BH42 5.0m(150)

Sulphate 28-7915 67.8 IP04 0.4m(255), IP36 1.2m(230), IP39
2.0m(115), TP53 1.0m(4930), TP53 4.5m(145),
TP55 0.6m(5100), TP55 2.0m(850), TP57
1.0m(935), TP58 1.0m(1190) TP58 2.0m(1740),
TP59 1.3m(6595), TT54 0.5m(7915), TT54E
0.6m(370), TT54 4.2m(1530), TT56 0.3m(5395),
TT56 1.75m(7440), TT100 1.4m(665) TT100
2.2m(550), TT100 Dup 2.2m(305), TT101
0.8m(7795), TT101 2.7m(3685), BH35 3.4(280),
BH35 GL-1.2m(455), BH39D 4.5m(1435), BH39D
6.5m(1420) BH40 4.0m(1380), BH40 5.0m(380),
BH41C 3.5m(430), BH41C 5.5m(425), BH42
2.0m(1100), BH42 3.0m(635), BH42 5.0m(275),
BH43 0.6m(1330), BH43 2.05m(5070), BH43
4.2m(520)..

The above comparison of results against the preliminary ORA RlV values for human health
shows arsenic, copper, zinc, benzene, chloride and sulphates of general widespread concern.
The major contamination encountered indicated by this comparison was total PAH (10 Dutch
determinands) which was encountered in the made ground across the quarry area and also
adjacent to the former gasholder NO.1 base in the northern corner of the site.

3.3 Groundwater Conditions

3.3.1 Groundwater Levels

Groundwater levels were monitored on three occasions during this investigation. The results are
summarised in Appendix D.

The results suggest a hydraulic gradient generally towards the river, Le. to the north west, at a
gradient of about 1:25, falling typically from 5.1 m OD in BH 43 by the eastern edge of the quarry
to 4.4m OD in BH 39 by its western edge and 2.6m OD in BH 31 and 38 towards the western site
boundary.

3.3.2 Groundwater Quality

On the monitoring visit carried out on 11 th September the presence of light and dense, non
aqueous liquid (LNAPL & DNAPL) was recorded in all boreholes with samples taken of the
DNAPL, where possible. LNAPL was found in boreholes, 7, 37A and 38A typically 1mm thick on
top of the water.
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DNAPL was encountered in six boreholes, BH 7( 2m thick), BH33 (0.03m thick), BH37A ( 0.01 m
thick), BH 38 ( 0.031 m thick), BH38A (0.54m thick) and BH42 ( 0.184m thick).

Groundwater chemical sample results were initially compared against the generic guidelines
used in the 2001 ground investigation (Report No. 2583710Rl04B). These levels were a
combination of the Dutch Guidelines Intervention Levels (1999) and, where no Dutch Guideline
level exists, against the Maximum Allowable Concentrations for drinking water in the UK Water
Supply (Water Quality) Regulations 1989.

The series of tables following indicates the elevated values above these generic guidelines split
into three areas Le. within the quarry, within the tank structures on-site and along the site
boundary.

BTEXs [benzene, toluene, Ethylbenzene and xylene] were analysed by GC/MS scan for all
samples tested and these are the values compared in the following Tables. Where water
samples were also scheduled for the analysis of Total Petroleum Hydrocarbons to the CWG
methodology, alternative values are also reported which relate to a GC/FID scan. Some variation
between the two methodologies are apparent in the results. as might be expected, but they do
provide a check on gross errors, as evidenced in BH 38A.

Sediment/DNAPL from two boreholes. BH7 and BH38A, sampled on the last monitoring visit and
analysed as soil. Comments on the results are included below.

Table - Contamination Levels in Groundwater in the Quarry

Determinand Range (mgll Trigger Exceedence Location (value in brackets in mgll)
unless Level (mg/l During 1st Monitoring 2nd Monitoring
stated) unless Siteworks Visit Visit

stated)
pH 6.9-11.75 <5.5->9.5 BH40(11.75)

(pH units) (pH units)
Conductivity 1218-2620 1500 IJS/cm TP58 3m(1905), BH39(2620), BH39(1872),

IJS/cm TT54 BH40(1522), BH40(2180),
3.8m(1701 ), BH43(1744)
TT101
3.5m(1784)

Cresols <0.01-35.07 0.2 TP55 BH39(35.07), BH39(4.63),
3.2m(17.89) BH41C(1.08), BH41C(1.65),

BH43(2.01)
Phenol <0.01-13.93 2 TP55 RI-I~Q(1~ Q~\ RI-I~Q(? ~R\_ .._-, .-·--1' _.._-,_._-,

3.2m(4.79)
10 Dutch PAH 0.0013- 0.08175 TP55 BH39(0.1478), BH39(0.9744),

8.6901 3.2m(8.6901 ). BH41C(0.5317) BH41C(3.3259)
TP58
3m(1.0506),
TP59
3.4m(0.3458)

Cyanide <0.5-3.3 3 BH41C(3.3)
Sulphate 56-1197 250 TP55 BH39(1197), BH40(453),

3.2m(962), BH41 C(468), BH41 C(718),
TP58 3m(1142), BH43(825) BH43(770)
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Determinand Range (mg/l Trigger Exceedence Location(value in brackets in mg/l)
unless Level (mg/l During 1Sf Monitoring 2na Monitoring
stated) unless Siteworks Visit Visit

stated)
TP59
3.4m(559),
TT54
3.8m(789),
TT101
3.5m(728)

Total 0.7-88 3 TP543.2m(7.5), BH39(29), BH39(13),
Ammonium TT54 3.8m(6.3), BH40(88), BH40(79.8),

TT101 BH41 C(16.2) BH41C(14.1 )
3.5m(20.4)

Benzene <0.001-5.347 0.03 TP55 BH39(1.608), BH39(0.612),
3.2m(5.347), BH41 C(1.434), BH41C(1.329)
TP59
3.4m(0.099),
TT101
3.5m(O.313)

Toluene <0.001-8.82.:1 1 TP55 BH39(1.5), BH41C(1.651)
3.2m(8.824) BH41C(1.56)

Ethylbenzene <0.001-0.88.:1 0.15 TP55 BH39(0.383), BH41 C(O.787)
3.2m(0.884) BH39(0.166),

BH41C(0.731)
Xylene <0.001-7.569 0.07 TP55 BH39(2.534), BH39(0.815),

3.2m(7.469), BH41C(5.654), BH41C(6.551)
TP59 BH43(0.375)
3.4m(0.095),
TT101
3.5m(0.283)

Iron 0.119-4.128 0.2 TP55 BH39(0.228), BH39(0.277),
3.2m(3.72), BH41C(1.36), BH41 C(0.943),
TP58 BH43(0.296) BH43(0.434)
3m(0.746),
TP59
3.4m(4.128),
TT54
3.8m(0.469),
TT101
3.5m(3.69)

TPH 0.027-72.832 0.15 TP55302m BH39(0.34), BH39(7.27),
(72.832), TP59 BH41 C(0.379) BH40(1.532),
3.4m(1.884) BH41 C(20.442)

This table indicates that, in general, the major contaminants encountered in the groundwater in
the quarry area comprised PAH's, BTEX, sulphates, ammonium, iron and TPH.
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Table -Contamination Levels in Groundwater in former Gasholder No.3 and pre-1872 tank
base

Determinand Range (mgtl Trigger Exceedence Location (value in brackets in
unless Level (mgtl mQII)
stated) unless 1st monitoring Visit 2"11 monitoring Visit

stated)
pH 8.59-9.71 <5.5->9.5 BH42(9.71 )

(oH units) (oH units)
Conductivity 3290-4940 1500I..lS/cm BH7(3360), BH7(3290),

uS/cm BH42(4860) BH42(4940)
Cresols 1.2-522.84 0.2 BH7(2.66), BH7(1.2),

BH42(3.07), BH42(522.84)
Phenol 0.32-382.18 2 BH42(2.71), BH42(382.18)
10 Dutch PAH 0.0643- 0.08175 BH7(0.9643), BH7(O.6183),

0.9643 BH42(0.1726)
Cyanide 11.2-21.7 3 BH7(21.7), BH7(15.5),

BH42(17.5), BH42(11.2)
Sulphate 1.18-1563 250 BH7(1444), BH7(1563),

BH42(1284)
Total 18-282.8 3 BH7(18), BH42(256), BH7(20.5),
Ammonium BH42(282.8)
Benzene 2.394-10.546 0.03 BH7(4.829), BH7(2.394),

BH42(8.516), BH42(10.546)
Toluene 1.262-4.75 1 BH7(2.875), BH7(1.262),

BH42(4.015), BH42(4.75)
Ethylbenzene 0.147-0.319 0.15 BH7(0.319),

BH42(0.296), BH42(0.289)
Xylene 1.538-2.939 0.07 BH7(2.939), BH7(1.538),

BH42(2.405), BH42(2.454)
Iron 4.855-8.32 0.2 BH7(4.855), BH7(5.957),

BH42(6.112), BH42(8.32)
Arsenic 0.02-0.127 0.06 BH421 0.067, BH42(O.127)
Nickel 0.019-0.081 0.075 BH421 0.081
Selenium 0.005-0.055 0.01 BH42 0.046, BH42(0.055)
TPH 0.239-36.958 0.15 BH7(0.239), BH7(10.456),

BH42(21.737), BH42(36.958)

This table indicates that, in general, the major contaminants encountered in the groundwater
within the tanks comprised PAH's, BTEX, ammonium, cyanide, iron and TPH. Some traces of
metals, namely arsenic, nickel and selenium, were encountered in the former gasholder No. 3
tank base (BH42).

A sample of the sediment/DNAPL in the base of BH7 was taken on the second monitoring visit.
The results of its analysis are included in Appendix C, at the end of the Section on water results,
although they are analysed as soil. Results show the samples to be high in BTEX and PAH.

Table -Contamination Levels in Groundwater along the Site Boundary
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Determinand Range Trigger Exceedance Location
(mg/l unless Level (value in brackets in mg/l)
stated) (mg/l unless During 15t monitoring 2nd monitoring

stated) Siteworks Visit Visit
pH 7.02-9.59 <5.5->9.5 BH38(9.59)

(pH units) (pH units)
Conductivity 405-4020 1500 ~S/cm BH38A(3780) BH35(1675), BH35(1615),

~S/cm BH35A(1540), BH35A(1725),
BH38(4020), BH38(4020),
BH38A(2020), BH38A(2540)

Cresols <0.01-200.17 0.2 BH38(1.92), BH33(15.88), BH32(13.01),
BH38(139.27) BH35(9.78), BH37(37.66),

BH37(0.71), BH37A(11.56),
BH37A(14.06), BH38(200.17),
BH38{128.17), BH38A{98.5)
BH38A(54.2)

Phenol <0.01-142.09 2 BH38A(142.09) BH33(1 0.41), BH32(9.35),
BH35{3.55) BH37{48.76),
BH37A(20.85) BH37A(6),
BH38(136.04) BH38(139.6),
BH38A(43.11 ) BH38A(54.9)

oDutch PAH 0.0005-8.6721 0.08175 BH32(0.0947), BH33(0.3254) BH33(0.3683),
BH33(0.1845) BH35(0.1509), BH35(6.9426),
BH35(0.1414) BH37(0.5392), BH37(0.1192),
BH38(5.6725), BH38(0.1591 ), BH37A(3.3652),
BH38A(0.6742) BH38A(0.2483) BH38(0.4653),

BH38A(8.6721 )
Sulphate 42-997 250 BH35(580), BH31(252), BH35(573),

BH36(292), BH35(575), BH35A(657),
BH36A(400), BH35A(539), BH36(261),
BH38(463), BH36(271), BH36A(380),
BH38A(967) BH38A(544) BH38(997),

BH38A(716)
Total 0.2-568.6 3 BH33(25.1 ), BH33(47), BH33(45.9),
Ammonium BH35(18.2), BH35(21), BH35(16.2),

BH36A(8.5), BH35A(15.9), BH35A(18.2),
BH38(48.8), BH36(4.9), BH36(6.1),
BH38A(455.2) BH36A(9.5), BH36A(10.2),

BH37(26.4), BH37(85.3),
BH37A(29.7), BH37A(24.9),
BH38(568.6), BH38(514.2),
BH38A(64.9) BH38A(152.3)

Benzene <0.001- 0.03 BH33(8.244), BH33(7.4), BH32(10.664),
969.958 BH38(10.853), BH35(0.917), BH33(7.912),

BH38A(16.22) BH35A(0.595), BH35(0.504),
BH37(1.579), BH35A(0.48),
BH37A(2.425), BH37(1.674),
BH38(6.366), BH37A(4.637),
BH38A(8.729) BH38(12.05),

BH38A(18.618*)
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Determinand Range Trigger Exceedance Location
(mg/l unless Level (value in brackets in mgll)
stated) (mg/l unless During 1st monitoring 2na monitoring

stated) Siteworks Visit Visit
Toluene <0.001- 1 BH33(3.57), BH33(3.22). BH32(6.11 ),

1007.852 BH38(5.3), BH37A(1.574). BH33(3.145),
BH38A(5.412) BH38(1.641 ), BH37A(2.744),

BH38A(4.763) BH38(5.281 ),
BH38Al116.12*)

Ethylbenzene <0.001- 0.15 BH33(O.255), BH35(0.222), BH32(O.408),
175.504 BH38(O.324), BH38A(O.356) BH37(0.351 ),

BH38A(O.268) BH37A(2.744),
BH38(O.3),
BH38A(1.163*)

Xylene <0.001- 0.07 BH33(2.861 ), BH33(2.017), BH32(3.903).
1590.72 BH35(0.277). BH35(O.771), BH33(1.917).

BH38(3.525), BH35A(0.171 ), BH35(O.302),
BH38A(3.261 ) BH37(0.132), BH35A(O.185),

BH37A(1.414) BH37(O.125),
BH37A(2.171),
BH38(3.393).
BH38Al9.94*)

Iron <0.005-1.47 0.2 BH35(O.204). BH35(O.311 ). BH32(O.413),
BH36A(O.21 ). BH35A(0.522), BH33(O.555),
BH38(0.467), BH38(1.372), BH35(O.332),
BH38A(1.268) BH38A(0.987) BH35A(O.646).

BH36(O.253),
BH36A(O.397),
BH38(1.74),
BH38A(1.304)

Arsenic 0.003-0.093 0.06 BH38l0.093) BH38(O.069)
Chromium 0.001-0.057 0.03 BH38A(0.042) BH38(0.057) BH38(0.048)
Selenium <0.001-0.035 0.01 BH38A(O.035) BH37(O.017). BH37A(O.019),

BH38(O.021 ), BH38(O.025),
BH38A(0.013) BH38A(O.016)

TPH 0.014-61.075 0.15 BH32(0.627 BH35(1.6), BH32(O.415),
BH33(1.329), BH37(0.541 ), BH33(3.784),
BH35(0.666), BH37A (0.169), BH35(2.235),
BH36(1.9B6), BH3B(0.B6B), BH35A(O. loA)., ,.
BH38(2.436), BH3BA(45.642) BH36(O.186),
BH3BA(0.165) BH36A(O.174),

BH37(4.068),
BH37A(13.899),
BH38(36.551 ),
BH38A(61.075)

* results based on GC/FID methodology, see comment in paragraph 2 below

This table indicates that, in general, the major contaminants encountered in the groundwater
along the site boundary comprised PAH's, BTEX, ammonium, iron and TPH. Some traces of
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metals, namely arsenic, chromium and selenium, were encountered in the area of the former
gasholder No.2 tank base (BH's 37, 37A, 38 and 38A).

BH's 36/36A appear generally uncontaminated, with BH 35/35A slightly contaminated.
Contamination levels are significant in BH 37/37A with concentrations in many instances over
10x the trigger level and up to 190x ( eg benzene & cresol). In BH38A results from the last
monitoring visit show unusually high BTEX levels by the GC/MS method which are incompatible
with those from the GC/FID method. Inspection of the traces from the analyses and discussion
with the Laboratory suggests that the sample may have got slightly mixed with either sheen on
the water, or from disturbed sediment. In these circumstances the results from the GC/FID
method have been included in the Table above, marked by *, in lieu of the GC/MS values for
BTEX. {No amendments are made to PAH, TPH, ammonium or iron, although it is possible, that
the PAH values, in particular, are also affected}.

A sample of the sediment/DNAPL in the base of BH38A was taken on the second monitoring
visit. The results of its analysis are included in Appendix C, at the end of the Section on water
results, although they are analysed as soil. Results show the samples to be high in BTEX and
PAH and of a similar composition ( but generally higher) than those in the adjacent BH 7

Comparison of the results between the quarry or the tanks and the boreholes towards the site
boundaries show little or no evidence of a reduction in the level of contamination present in the
groundwater at first inspection. It is possible that a more detailed comparison between likely
sources and the boundary monitoring locations could show otherwise, but this appears unlikely,
with comparison between BH 38 and the closest likely 'source' the pre1872 (tar) tank (BH 7)
showing no evidence of reduction in levels but a possible increase in relation to benzene.

The water chemical results have also been compared against the Remedial Target Values (RTV)
derived in the preliminary Quantitative Risk Assessment (Report No.25837IR108A) for the
'contaminants of concern' (CoC).

The following tables indicate values above the RTV's, related to the areas considered in the
previous section, i.e. the quarry, within the tank structures and towards the site boundary.

Table -Contamination Levels in Groundwater in the Quarry

Determinand Range (mgll Trigger Level Exceedence Location (value in brackets in
unless (mgll unless mgll)
stated) stated) During Siteworks 1st 2nd

monitoring monitoring
Visit Visit

Sulphate 56-1197 261 TP55 3.2m(962), BH39(1197), BH40(453),
TP583m(1142), BH41C(468), BH41C(718),
TP593.4m(559), BH43(825) BH43(770)
TT54 3.8m(789),
TT101 3.5m(728)

SUlphide <0.05 0.000261 All values exceed RTV as detection limit is above
RTV

Chloride 26-617 261 BH40(617) BH39(495),
Benzene <0.001-1.608 0.0152 TP553.2m(5.347), BH39(1.608), BH39(0.612),

& 5.347 TP59 3.4m(0.099), BH41C(1.434) BH41 C(1.329)
TT101
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I I
] 13.5m(0.313) I II-C:-o-p-pe-r--- <0.001-0.03~-0-.0-3-1-4---+-"::..:...::.::..:...:..J....:...:.-=--.::...:::..L---I-B- H- 4-O-(0-.-03-3-)--+------

This table indicates that, in general, the major contaminants encountered in the groundwater
above the derived RTV's for the CoC's in the quarry area comprised sulphate, sulphide, chloride
and benzene.

Table -Contamination Levels in Groundwater in former gasholder No.3 and pre-1872 tank
base

Determinand Range Trigger Level Exceedence Location (value in
(mg/l) (mg/l) brackets in mgll)

1st monitoring 2nd monitoring
Visit Visit

Sulphate 1.18-1563 261 BH7(1444) BH7(1563),
BH42(1284)

Sulphide <0.05-1.99 0.000261 BH7(1.97), BH7(1.99),
BH42(0.09) BH42«0.05)

Chloride 461-794 261 BH7(640), BH7(461),
BH42(664) BH42(794)

Benzene 2.394-10.546 0.0152 BH7(4.829), BH7(2.394),
BH42(8.516} BH42(10.546}

Arsenic 0.02-0.127 0.0261 BH42(0.067) BH7(0.03),
BH42(0.127)

Nickel 0.019-0.081 0.0523 BH42(O.081 ) BH42(0.068)
Zinc 0.012-0.121 0.105 BH7(0.121}

The above table indicates that the major contaminants encountered in the groundwater above
the derived RTV's for the CoC's within the tanks comprised sulphate, sulphide, chloride and
benzene. Some traces of metals, namely arsenic, nickel and zinc were also encountered.

Table -Contamination Levels in Groundwater along the Site Boundary

Determinand Range Trigger Level Exceedence Location (value in brackets in
(mg/l) (mg/l) mg/l)

nllrinn 1st 2nd-_....~
Siteworks monitoring monitoring

Visit Visit
Sulphate 42-997 261 BH35(580), BH35(575), BH35(573),

BH36(292), BH35A(539), BH35A(657),
BH36A(400), BH36(271), BH36A(380),
BH38(463), BH36A (410), BH38(997),
BH38A(967) BH38A(544) BH38A(716)

Sulphide <0.05 0.000261 All values exceed RTV as detection limit is
above RTV

Chloride 20-983 261 BH38(299), BH38(983), BH37A(365),
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Determinand Range Trigger Level Exceedence Location (value in brackets in
(mg/l) (mg/l) mg/l)

During 1st 2nd

Siteworks monitoring monitoring
Visit Visit

BH38A(628) BH38A(346) BH38A(662)
Total Ammonium 0.2-568.6 456 BH38(568.6),

BH38(514.2)
Benzene <0.001- 0.0152 BH33(8.244), BH33(7.4), BH32(10.664),

16.22 & BH35(0.017), BH35(0.917), BH33(7.912),
969.958 BH38(10.853), BH35A(0.595) BH35(0.504),

BH38A(16.221 , BH37(1.579), BH35A(0.48),
) BH37A BH37(1.674),

(2.425), BH37A(4.637)
BH38(6.366), , BH38(12.05),
BH38A(8.729) BH38A(969.9~

8)
Arsenic 0.003- 0.0261 BH38A(0.032) BH38(0.093) BH38(0.069)

0.093
Chromium 0.001- 0.00314 BH38A(0.042) BH38(0.057) BH38(0.048)

0.057
Copper <0.001- 0.0314 BH38A(0.051 )

0.051

This table indicates that, in general, the major contaminants encountered in the groundwater
above the derived RTV's for the CoC's along the site boundary comprised sulphate, sulphide,
chloride and benzene. Some traces of metals, namely arsenic, chromium and copper, as well as
ammonium were encountered in the area of the former gasholder No.2 tank base (BH's 38 and
38A).

The results show sulphates and benzene to be the main contaminants which are likely to be of
major concern within the groundwater, both within the site and towards the site boundaries.

3.4 Other parameters

3.4.1 Fraction of Organic Carbon.

Twelve Fraction of Organic Carbon tests were carried out, eight on samples of the superficial and
four on samples of rock strata to provide data for any groundwater risk assessments that may be
carried out. Results are included within Appendix E. Results in the made ground ranged
between 0.003 to 0.062, with an average of 0.021 and no visible variation between granular and
cohesive deposits. Results on the rock vary between 0.001 and 0.023 with an average of 0.007.

3.4.2 Point load tests

Nine Point Load tests were carried out on six samples of limestone from BH 36 and three from
BH 38. The strength varied, with Is (50) varying between 4.2 and 12 Mpa, but averaged at 9
Mpa. This corresponds to a uniaxial compressive strength of around 200 Mpa, equivalent to a
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moderately weak rock,which is slightly lower than the general borehole descriptions of a
moderately strong rock.
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SECTION 4: CONCLUSIONS

1. A further site investigation has been carried out comprising 4 pairs of boreholes for
groundwater monitoring, close to the site boundaries, together with ten trial pits and five
percussion boreholes to investigate in more detail chemical and ground conditions within the
quarry area.

2. Groundwater monitoring has been carried out both within the pairs of boreholes close to the
site boundaries and also from boreholes within the quarry area and elsewhere within the site
on up to three occasions.

3. The Made Ground within the quarry varies in consistency in both plan and elevation with no
visible evidence of stratification. Additional rock levels have been determined within the
quarry to facilitate in determining the volume of material within it.

4. Boreholes designed to be located on the site boundary were not always able to be located
as desired, due to services and access restrictions. Hence results from such boreholes may
more closely reflect on-site conditions than desired. Results from these boreholes suggest a
small depth of weathering in most cases, generally less than 1.5m, although BH38A was
highly weathered to its full depth, of 9.6m into rock.

5. Within the quarry area, PAH and cyanide was relatively widespread. Heavy metals,
(particularly lead) plus sulphates were also encountered in various locations. Comparison of
results with the preliminary ORA showed benzene to be of particular concern, whilst copper,
zinc, arsenic, chloride and sulphates. regularly exceeded the proposed RTV values.

6. Groundwater monitoring suggested a hydraulic gradient of around 1 in 25 towards the north
west, Le. towards Dock Road and the Shannon.

7. Groundwater sampling and chemical analysis shows little or no evidence of a reduction in
contamination levels between the main body of the site and monitoring boreholes towards
the Dock Road site boundary.
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1 INTRODUCTION

During July 2003, Geotech Specialists Limited (GSL) were commissioned by Parkman

Environment (PE), on behalf of Bord Gais Eireann (BGE), to carry out a ground investigation at the

former gasworks site on the Dock Road in Limerick City. The investigation was required to obtain

geoenvironmental and geotechnical information on the site, the soil conditions along the site and to

determine the extent of the former quarry area and the nature of the material located within.

The scope of the investigation, which was specified by PE, comprised the drilling of cable tool and

rotary boreholes, the installation of monitoring wells to determine water level and quality,

geotechnical laboratory testing and the compilation of a factual report. These installations were

installed using both cable tool and rotary drilling rigs.

This report presents the factual records of the fieldwork and laboratory testing.

2 THE SITE AND GEOLOGY

2.1 The Site

. The site is located at National Grid reference R 576 574 of the Ordnance Survey Discovery Series

Map Sheet 65 "Clare Limerick and Tipperary" 1:50,000 Scale.

The Limerick Gasworks site is located in Limerick City and is bounded by the Dock Road and

O'Curry Street. The site is currently in use by BGE as a storage yard and the Limerick Regional

Office. The site is composed of both hard standing areas which include the car parking areas for

the office and former tank bases. There are a number of derelict buildings on the site which include

a two storey former naphtha process control building, an ESB sub station, and the former Governor

House.

In addition to these buildings, the site is enclosed by a limestone block wall which bounds the site.

This wall is higher along the Dock Road and also encloses the locations of BH37- BH38 on 3

sides.

The site is bound to the east by residential housing with two vintners premises located to the west.

August 2003
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2.2 Published Geology

The published geological map covering the site, GSI Sheet 17, Scale 1:100000 indicates that the

site is underlain by Carboniferous Visean Limestones.

3 FIELDWORK

3.1 General

The fieldwork was carried out in general accordance with BS 5930 (1999) and consisted of rotary

and cable tool boreholes. The exploratory hole locations were selected by PE. The locations were

also set out by Parkman having taken into account on site access conditions, at positions shown

on Drawing 2, Enclosure C.

r,
l 3.2 Exploratory Holes

f This investigation comprised cable percussion boreholes and rotary drilled boreholes. The

exploratory hole records are presented in Enclosure A and should be read in conjunction with the

Key included therein.

SUMMARY OF EXPLORATORY HOLES

Type Quantity
Maximum Depth

Remarks
(m)

Cable Percussion Boring Only 10 7.05
Denoted BH35, BH39, BH39A, BH39C, BH39D,

BH40,BH41,BH41C,BH42,BH43

Cable Percussion Boring extended

by Rotary Core Drilling/Open Hole 1 6.65 Denoted BH38

Drilling

Rotary Open Hole/Core Drilling Only 8 13.5
Denoted BHR35, BHR35A, BH36, BH3EiA, BH37,

BH37A, BH38A

The records provide descriptions, in accordance with BS 5930 (1999), of the materials

encountered and details of the samples taken, together with observations made during boring and

drilling. Photographs of the rock cores recovered are presented separately.
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Trial pits and foundation inspection pits were undertaken on site and logged by PE. Environmental

sampling of cable tool boreholes was carried out to supplied specifications and sampled using

containers prOVided by PE .

4 LASaRATORY TESTING

3.3 Instrumentation and Monitoring

3.4 Survey and Drawings

6

Number of TestsType

The instruments installed in the exploratory holes are shown on the logs and also detailed in

Enclosure A after the borehole records. Monitoring was carried out by PE during the fieldwork

period.

The exploratory hole locations were set out on site by PE. The positions of the boreholes were

located relative to existing features on the site by tape measure. The positions were subsequently

surveyed by GSL. The levels (to Ordnance Datum Malin - relative to previous borehole positions)

and co-ordinates (local grid relative to the previous borehole positions) are shown on the borehole

records and are also tabulated in Enclosure A.

On completion of the fieldwork all samples were retained on site. The laboratory testing scheduled

by PE included point load testing of the rock samples, these tests were carded out on site.

The geotechnical testing was carried out in accordance ISRM (1981) and ISRM (1985). The testing

is summarised below and the results are presented in Enclosure B.

SUMMARY OF GEOTECHNICAL LABORATORY TESTING
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ENCLOSURE A

EXPLORATORY HOLE RECORDS
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Key to Exploratory Hole Records

Cable Tool & Rotary Borehole Logs

Sept 2003
Issue 2

Key

BH35, BHR35, BHR35A, BH36, BH36A,

BH37, BH37A, BH38, BH38A, BH39,

BH39A, BH39C, BH39D, BH40, BH41,

BH41C,BH42,BH43

Report No KC3169
Enclosure A
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Key to Exploratory Hole Records

SAMPLES

e
GCOT€CH

, .

Undisturbed
U
TW
P
l
CBR
BlK
CS

Disturbed
D
B

Other
W
G

ES
EW

TESTS

SPT S orSPT C

IV
HV
PP
KFH, KRH, KPI

Driven tube sample }
Pushed thin wall tube sample nominally 100 mm diameter and full recovery unless otherwise stated
Pushed piston sample
Liner sample (from Windowless or similar sampler), full recovery unless otherwise stated
CBR mould sample
Block sample
Core sample (from rotary core) taken for laboratory testing

Small sample
Bulk sample

Water sample
Gas sample

Environmental chemistry samples (in more than one container where appropriate)
Soil sample
Water sample

Standard Penetration Test, open shoe (S) or solid cone (C)

The Standard Penetration Test is defined in BS 1377 : Part 9 (1990). The incremental blow counts are given in the
Field Records column; each increment is 75 mm unless stated otherwise and any penetration under self weight in mm
(SW) is noted. Where the full 300 mm test drive is achieved the total number of blows for the test drive is presented as
N =** in the Test column. Where the test drive blows reach 50 (either in total or for a single increment) the total blow
count beyond the seating drive is given (without the N = prefix).

In situ vane test, peak (p) and remoulded (r)
Hand vane test, peak (p) and remoulded (r)
Pocket penetrometer test, strength value
Variable head permeability tests (KFH =falling head test, KRH =rising head test, KPI =packer test), permeability value

Test results provided in Field Records column

L

DRILLING RECORDS

The mechanical indices (TCR/SCRlRQD & If) are defined in BS 5930 (1999)

TCR Total Core Recovery, %
SCR Solid Core Recovery, %
RQD Rock Quality Designation, %
If Fracture spacing, mm. Minimum, typical and maximum spacings are presented. The term

non-intact (NI) is used where the core is fragmented.

Flush returns, estimated percentage with colour where relevant, are given in the Records column

L

l •

CRF
AZCl

GROUNDWATER

...
V

INSTALLATION

Standpipe/
piezometer

SP
SPIE
PPIE
EPIE

Core recovered (length in m) in the following run
Assessed zone of core loss

Groundwater strike
Groundwater level after standing period

Details of standpipe/piezometer installations are given on the Record. legend column shows installed instrument
depths including slotted pipe section or tip depth, response zone filter material type and layers of backfill.

The types of instrument installed is indicated by a code in the legend column at the depth of the response zone:
Standpipe
Standpipe piezometer
Pneumatic piezometer
Electronic piezometer

Noles; Project

Project No.
Carried out for

Limerick Gasworks

KC3168
Parkman EnvIronment Ltd

Key
Sheel1
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L.

ENCLOSURE B

GEOTECHNICAL LABORATORY TEST RESULTS

Point Loads Test Results

Sept 2003
Issue 2

81

Report No KC3168
Enclosure B
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I. s

GE:OTE:CH

Borehole Log
Drilled by PC
Logged by

Checked by AG

Start
29/0712003
End
29/07/2003

Equipment, Methods and Remarks
Inspection P~ from O.OOm - 1.20m. Cable Percussion 200mm
diameter from 1.20m - 6.00m.

Depth from to Diameter Casing Depth Ground Level
1.20m 6.00m 200mm Coordinates

Local Grid

+6.54 mOD
9736

150.13

4.80-5_20 8 5

SPTC

3.90-4.50 8 4

0.00-1.20 8 1 V
1/
V
/
/

"'v
1/
1/
1/
V

)<

)<
)<

(1.10)

(2.00)

+3.

541
(1.00)

+2.54

5.00

Depth,Level Backfilll
(Thickness) Legend Instrumen!:

-

--
6.00

--
-

-
-

--
-
----
-
-------
-
-
-

----

Description

EXPLORATORY HOLE ENDS AT 6.00 m

Broken fragments of ROCK"

Broken ROCK with large COBBLES"

Strata

MADE GROUND: White sandy CLAY with
traces of silt""

MADE GROUND"

. r-'
'X X 1 ':=.
0/--; i='>0 r-'.

Vx ,.t:
2.00 +6.54~ ~

~yy r-'
XX) r-,
'X'>() t: ','
~1 1-' ...: « ~/P-

I-:-:- -::-:::--=-:-::-=---c,.-~::-::-::-::-.-:::::----,--------_I 3:10 +5.44 ~x''X'~X'X' ~~MADE GROUND: Angular COBBLES and A X
sandy SILT"*

(0.90)

4.00 +4.54 >< I~

~

Time
Water

29/0712003

Date
CasingRecords

N=13 (8,613,3,3,4)

83

82

SPT C N=28 (8.817.7.6,8)

SPT C 81 (6,8/10,22,24,25 for20mnl)

SPT C N'40 (2,212,2,12,24)

SPTC N=7 (1,112,1,2,2)

Type & NoDepth

5.50-5.90

Samples and Tests

-
----
- 1.50-1.95
--

1.60-2.30

~

2.50-2.95

-
3.10-3.50-

-
3.50-3.95

I-

I-

l

[

[

[

Groundwater Entries
No. Struck Post strike behaviour

(m)
1 2.80 Rose to 1.50 m after 20 minutes.

Depth IType & No Records
Date :lime

Casing Water

D6pth sealed
(m)

Depth Related Remarks
From to 1m)
0.00 6.00 Environmental sampling taken as specified by Par1<man.

Chiselling
Depths (m) TIme Tools used
2.80 -3.10 60 mins

I~

I

L.o
Notes: For explanation of symbols and
abbreviations see key sheet. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Project

Project No.
Carried out for

Limerick Gas Works

KC3168

Bard Gals Eireann

Borehole

BH43
Sheet 1 of 1

Scale 1:50 Ie) MESG H0111 (2&1), 19J09f200310..57:10
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•GE:OTE:CH
Borehole Log
Drilled by JC
Logged by

Checked by AG

Start
24/07/2003
End
30107/2003

Equipment, Methods end Remarks
Inspection Pit from O.OOm - 1.20m. Cable Percussion 200mm
diameter from 1.20m - 5.30m.

Depth from to Diameter Casing Depth Ground Level
1.20m 5.30m 200mm 5.30m Coordinates

Local Grid

+B.OB mOD
77.91

137.46

Samples and Tests

(1.00)

(2.40)

(1.40)

Depth,Level Legend I Backfilll
(Thickness) Ins1rum.n~

-

-

-

-

Description

EXPLORATORY HOLE ENDS AT 5.30 m

Strata

MADE GROUND: Stiff black gravelly CLAY
and fill"

MADE GROUND: Firm brown CLAY and fill
with a strong odour·'

29/0712003
3010712003. 0 1.001-----------------------1
5.30

MADE GROUND: CLAY, BOULDER and
broken concrete·'

2.50 1.00
24/0712003
2.50

150

2B10712003
3,00

4.50 1.00

Date TIme
Casing WaterRecords

N"8 (1,-/1,-,1,4)

N-8 (1,211,2,2,3)

N-34 (10,10/8,10,8,8)

N=31 (18,18116.10,2,3)

50 (8,15125,25,- forOmm)

81

82

SPTC

SPTC

SPTC

SPTC

SPTC

Type & No

2.00

Depth

1.00

4.5D-4.95

1.50-1.95

2,50-2.BO

3.50-3.95

5.30-5.75

-

I-

I-

I
L

-

l
I-

,,-

!
L

I-

l
I-

l
I
l
I
l
I-

-

-

f",
~.

L

••
l

I-

-
-

Depth Type & No Records
Date TIme

Casing Water

r .
I

L

Groundwater Entries
No. Struck Post strike behaviour

(m)
1 2.00 Rose to 1.00 m 'after 20 minutes.

Depth sealed
(m)

Depth Related Remarks
From to (m)
1.00 5.00 Environmental sampling taken as specified by Par1<man.

Chiselling
Depths (m)
0.10 -0.40
1.20 -1.40

lime Tools used
30 mlns
30 mlns

Noles: For explanalion of symbols and
abbreviations see key sheet All depths and reduced
levels In metres. Stralum thickness given in brackets
in deplh column,

Seale 1:50 (~ ...ESG H8l11 (211), 1S1tS11ilO3 \;);10;01

Project

Project No.
Carried out for

limerick Gas Works

KC3168

Bord Gals Elreann

Borehole

BH42
Sheet 1 of 1

-----
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I I
I

•GE::OTE::CH

Borehole Log

r.
Drilled by BJ
Logged by AJ

Checked by AG

Start Equipment, Methods and Remarks
1210812003 Cable Percussion 200mm diameler from O.OOm - 6.06m.

End
1210812003

Depth from to Diameter Casing Depth Ground Level
O.OOm 6.06m 200mm 6.00m Coordinates

Local Grid

+7.23 mOD
116.55
140.82

Samples and Tests
Depth Type & No Records

Date
Casing

Time
Water

Strata
Description

Depth,Level
(Thickness)

Legend TBackfilll
Instrument

MADE GROUND: Rubble fill··

EXPLORATORY HOLE ENDS AT 6.06 m

-

~

/
/

7
/

(3.00)

t

-

-

3.90

N=21 (3,4/6,404,5) 3.00

N~34 (2,3/4,6,9,12) 4.00

N=70 (6,10114,17,19,20) 5.00

0_0
01- _C
01-0

1=0
o°i=OC
01-0

o C_C
o --J

0
-0

0°;=' 0(
0:=10
01= oC
Of-

dry MADE GROUND: Medium dense slightly 3.00 +4.23 ~.,A><"'1 0= 0,0-0''-
sandy clayey GRAVEL. Gravel is angular to (0.50' 1 0 ~O

subangular fine to coarse. Possibly 3.40 m Coal Tar - 0 - ~
,..::c;;:o:.:.nt=a::.:m.;;l:.:.na::::t=e=d..:.w:.:.it::;h:.;t=a:.:.r/..:.h~y;;:d:..:roc=a:..:rbo=n=S;..' O!l!d!!lOU~rL...~_q 3.50 +3.73 L-:X':>4.-~.x.,.~1rIO ,= OO~

MADE GROUND: Dense GRAVEL and ~ ..--
COBBLES. Gravel is angular to subangular X X 0°1= 0c

3.30 medium to coarse, Cobbles are angular to - ~ 0 i=p
sUbangular. - 0 =oC

: "" x;O§;'
~ ~ ~

50 (19.6for20mml 5.80 4.101---:::----:---....,.......,...,..,..-,.....-,.,..-.,..-.,.-----------1= 5.80(0.26+,1.43 ~.O~~_-.>, ~~
31,1910r30mm) 12/08/2003,.. Grey brown mottled black slightly clayey ----' / /

~O (25 lor 20mml50 'or40mm}1-1AlL'lIMIL__-,H!U1~l.f gravelly SAND with Cobbles. Gravel and - 6.06 +1.17~
1\70bbles of angular to sUbangular
I \Umestone. (Possible Rock head)

SPTS
05
B6

SPTS
03
84

SPTS
D7

SPTC

SPTS
01
82

-

-----
- 3.00-3.45

3.0D-3.45
3.0D-3.50

-

--
-
-- 4.~.45

- 4.0Q.4.45
- 4.0D-4.50------
"- 5.0D-5.45- 5.0D-5.45- 5.0D-5.50

--
- 5.8o-e.00- 5.80-6.00- 6.0D-6.06
-
---
---
-

[

[

L

[
- -

-

-

Groundwater Entries
No. Struck Post strike behaviour

(m)
1 3.40-

[
Depth Type & No Records

Date _TIme
Casing Water

Depth sealed
(m)

Depth Related Remarks
From to (m)
0,00 6.06 Environmental sampling laken as specified by Parl<man.

-

Chiselling
Depths (m)
2.10 -2.30
5.80 -6.00

nme Tools used
30 mins
60 mins

[ Notes: For explanation of symbols end
abbreviations sea kay sheel. All depths end reduced
levels In metres, Stratum thickness given in brackels
in depth column.

Project

Project No.
Carried outtor

Limerick Gas Works

KC3168

Bord Gals Eireann

Borehole

BH41C
Sheet 1 of 1

Scale 1:50
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, I

•GE:OTE:CH

1 .

Borehole Log
Drilled by PC
Logged by

Checked by AG

Start
2610712003
End
2610712003

Equipment, Methods and Remarks
InspecUon Pit from O.OOm - OAOm. Cable Percussion 200mm
diameter (rom O.40m - 1.00m.

Depth from to Diameter Casing Depth Ground Level
OAOm 1.00m 200mm Coondlnates

Local Grtd

+7.23 mOD
116.66
140.90

Strata

MADE GROUND: Limestone BOULDER"

Samples and Tests
o th T & N Records Date Time Description Depth,Level ILegend I Backfilll

1-__e_p +_y_p_e__o+ -r=c.:a:.sl;:;n:;:Q_..:w:.:.a::t;:e;.r+- ----__--------------r-;I:.:Th.;;;.:lc:.:.k;:;n.:e:.ss~)~:"""o:-'?':'.,.::,lnstrumenI
MADE GROUND: Bricks and CLAY" I>()(>

(0.40) ~

- 0.40 +6.83~;8
(0.40)

- .J
2610712003 ~-_,__=---_,__=_,__-----_,__-----------1 0.80 +6.43 1'7 "A
I- +_M_A_D_E_G_R_O_U_N_D_:_S_la_b_o_fco_n_cr_e_te_.. • 1 1.00 +6.23 V'>.. A.l

EXPLORATORY HOLE ENDS AT 1.00 m

-

[ -

f
l

-

l
I-
i--

-

r
L

I- -

L
I-

-

L -
Depth Type & No Reconds

.Dale Ime
Casing Water

Groundwater Entries
No. Struck Post strike behaviour

1m)

None observed (see Key Sheet)

Depth sealed
(m)

Depth Related Remarks
From to(m)

Chiselling
Depths (m) TIme Tools used

L Noles: For explanation of symbols and
abbrevialions see key sheel All depths and reduced
levels in metres. Siratum thickness given in brackets
In depth column.

Project

Project No.
Carried out for

LimerIck Gas Works

KC3168

Bord Gals Elreann

Borehole

BH41
Sheet 1 of 1

Scale 1:50
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r'

•GE:OTE:CH

Borehole Log
Drilled by BJ

Logged by

Checked by AG

Start
13/06/2003
End
13/06/2003

Equipment, Methods and Remarks
Inspection Pit from O.OOm • 1.20m. Cable percussion 200mm
diameter from 1.20m ·7.05m.

Depth from to Diameter Casing Depth Ground Level
1.20m 7.05m 200mm 6.60m Coordinates

Local Grid

+7.63 mOD
97.70

11692

MADE GROUND: Rubble fill"

5.5Cl-5.95 SPTS N=37 (3,6/25,6,3,3) 5.50 dlY

5.50-5.95 D6 5.50 dry

5.50-6.00 B9

6.00-6.69 D 10 8.00 dr)l

6.60-6.69 SPTS (75 lor 90mm) 6.00 dry
Hard dark grey LIMESTONE"

13/06/2003 1600

7.00-7.05 SPTC (75 for 50rnm) @,B8 8~
EXPLORATORY HOLE ENDS AT7.05 m

Samples and Tests
ILegend I Backfilll

Instrument:

(4.10)

(2.50)

6.60 +1.03

(0.45)

7.05 +0.58

Depth,Level
(Thickness)

-

-

Description

Strata

dry
dry

-

-

dry
dry

dry1-,---::----.,--------------------1
dry MADE GROUND: Soft grey CUW with

rubble"

dry
dry

TIme
Water

4.50
4.50

2.50
2.50

3.00
3.00

1.50
1.50

Date
CasingRecords

N=7 (1,212,1,2,2)

N=18 (2,4/3,2,4,9)

N=18 (3,214,4,5,5)

N=23 (4.8/9,3,5,6)

SPTS
D6
B7

SPTS
D4
B5

SPTS
D2
B3

SPT S
D1

Type & NoDepth

3.50-3.95
3.5Cl-3.95
3.50-4.00

4.50-4.95
4.50-4.95
4.50-5.00

2.50-2.95
2,50-2.95
2.50-3.00

-
f-----

---
- 1.50-1.95
- 1.50·1.95-----
-

l

I

I-

r:

[

[

I- -

r
[~

-

I-

Groundwater Entries
No. Struck Post strike behaviour

(m)

None observed (see Key Sheet)

[
Depth Type & No Records

Depth sealed
(m)

Depth Related Remarks
From to (m)
0.00 7.05 Environmental sampling laken as specilied by Parkman.

Chiselling
Depths (m)
2.10 -2.40
6.60 -7.00

Tlme Tools used
60 mins
60 mins

[ Notes: For explanation of symbols.and
abbreviations see key sheet. All depths and reduced
levels in metres. Siratum thickness given in brackets
in depth column.

Project

Project No.

Carried oulfor

Limerick Gas Works

KC3166

Bard Gals Elreann

Borehole

BH40
Sheet 1 of 1

Scale 1:50 (e) MESG HBIII (281',1S/09f200310;56:.4B
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Borehole Log
•GE:OTE:CH

Drilled by 8J
Logged by AJ
Checked by AG

Start Equipment, Methods and Remarks
12/08/2003 Cable Percussion 200mm dlamelerfrom O.OOm· 8.03m.
End
13/0812003

Depth from to Dlamoter Casing Depth Ground Level
O.OOm 8.03m 200mm 7.90m Coordinates

Local Grid

+8.39 mOD
116.95
109.92

Samples and Tests
Depth Type & No Records

Oate 11me
C.slng Water

Strata
Description Depth,Level ILegend I Backflill

(Thickness) hn.ltum.n~

-

-
7.90·8.03

t7
/
/

x:
X
X><

><
X

+0.89

(3.00)

(2.00)

-

-

MADE GROUND: Rubble fill"

MADE GROUND'·

4.00

1-:-:-::-=-=-=-:-c:-:-::,..-::---=---~::-:--:-c----,---------1 5.50
MADE GROUND: Soft grey mottled black
slightly sandy gravelly SILT with
occasional limestone cobbles, Possible

6.00 5.10 tar I hydrocarbon contamination evident.

0,-0
0- _c
0- 0

-0
.0- ~
0=0"
o I-p
o ~_C
01- 0

1-0

oC~oC
)< 0 =6
X 0 -_C

0- 0

:

- 3.00 +3.39m~ 0= °° ~oc
o I-p
o 1-1- ~

- (1.00) ° I- o~

- .... 0
C- r

dryl------------------------I 4.00 +2.39 V 0° =oo~
MADE GROUND: Loose slightly silty sandy - ~-
GRAVEL with possible tar I hydrocarbon (0.50) )< 1 °=OC
contamination. _ ° _

4.50 +1.89 I- °
MADE GROUND: Grey mottled black slightly J 01- _C
silty sandy GRAVEL with occasional )<A... 0 I-°V Ol-h
cobbles.Possible tar I hydrocarbon _ "'" 1-1'"'

5.00 4,70 contamination evident. -= (1.00) Xv- 0 ~ 00

>Q °1-0

~ oC~oc
0-0

~ ~ =:oc
_0

~0 f~~:
o ~O

1-0

~ nC=,.,c

12/0612003 1800 W ~~
7,50 6.30 ( X X

1310812003 0600
_ 7.50 -1.11~.'.x;"';;.~Possibly contaminated slightly gravelly ~

7.50 6.00 sandy silt with Limestone cobbles - (0040) ~ : - ~ / / /

f-'t'-',!,,1U88_/2_00_3--'¥'-";,~,~I't(p=r=Oba=b::::le=B=e=d=Jock='==========-:_=-===:=.:::1-71 7.90 -1.51~ '//(/5 lor 130mm)

N=15 (1,213,4,4,4)

N=14 (3,214,3,3,4)

N=ll (1,212,2,3,4)

75 (13,9/25 (or 30mm)

SPT S
01
82

SPTS
03
84

SPTS
85

SPTS
06

SPTC

4,00-4.45
4_00-4.45
400-4.50

- 5.00-5.45
- 500-5.45
- 5.00-5.50

7.50-7.72
7.50-7.72

I-

l

I-

l
I
l-
I- 6.0D-6,45
- 6.00-6.50r

L

L

f
j

L

r
L

r •
(

f
I

[

EXPLORATORY HOLE ENDS AT a.03 m

-
-

f
I
I

l.
Depth Type & No Records Date Timo

Casing Wator

Groundwater Entries
No. Struck Post strike behaviour

(m)
1 4.30-

Depth sealed
(m)

Depth Related Remarks
From to (m)
0.00 a.03 Environmental sampling taken as specified by Par1lman.
7.70 7.70 Coal tars-

Chiselling
Depths (m)
0.50-1.20
7.70-7.90

Time Tools used
90 mins
60 mlns

Notes: For explanation of symbols and
abbreviations see key sheel. All depths and reduced
levels in metres. Stratum thickness given in braCkets
In depth column.

Scale 1:50

Project

Project No,
Carried out for

Limerick Gas Works

KC3168
Bord Gais Elreann

Borehole

BH39D
Sheet 1 of 1
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•GE:OTE:CH

Borehole Log
Drilled by PC
Logged by

Checked by AG

Start
25107/2003
End
2610712003

Equipment, Methods and Remarks
Inspaction Pit from O.oom - 1.20m. Cabla Parcusslon 200mm
diamalerfrom 1.20m -1.70m.

Depth from to Diameter Casing Depth Ground Level
1.20m 1.70m 200mm Coordinates

Local Grid

+766 mOD
106.12
10335

Samples and Tests

2610712003

I------I---------------~----ocrrn_ 1.70
EXPLORATORY HOLE ENDS AT 1,70 m Concrate"

.:~

+5.96~~~:.l

(1.70)

-

MADE GROUND·'

Strata

2510712003

67 (5.916,9.25 for Omm)SPTS
D2

Depth

-
-
-
--

- 1.4<l-1.70
1.40

-
---
-----
I-
-
-

r.
!

I~ l

I
l
I-

-

[
I-

E -

[ I-

[

[

[
-

Depth Type & No Records
Date Time

Casing Watar

Groundwater Entries
No. Struck Post strika behaviour

(m)

None observed (see Key Sheet)

Depth sealed
(m)

Depth Related Remarks
From to (m)
0.00 1.70
1.70 1.70

Chiselling
Depths (m) Time Tools used

[ Noles: For explanation of symbols and
abbreviations sae key sheat. All depths and reduced
levels In melres. Stratum thickness given In brackets
in dapth column.

Project

Project No.
Carried outfor

Limerick Gas Works

KC3168
Bord Gals Elreann

Borehole

BH39C
Sheet 1 of 1

Scale 1:50 (c) MESGHBllI (2111), llli1t&'2DO'1o:sa:31
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•
Borehole Log

GE:OTE:CH

Drilled by PC
Logged by

Checked by AG

Start Equipment, Methods and Remarks
25107/2003 Inspecuon Pillrom O.OOm - 1.00m.

End
25/0712003

Depth from to Diameter Casing Depth Ground Level
Coordinates
Local Grid

+6.48 mOD
120.51
110.17

Strata

25/0712003

Samoles and Tests

I-

Depth Type & No Records Date Time Description Depth,Level ILegend I aackfillf1- r- -+ +C;.:.::s.:;ln;;;g:--W:.;.:a;;;t.;.;.r+-__.....-~.....------ +.l.(Th.:.:::I.:::c:;:kn;;;.;.:s:.:s~J4_..,.,....,o::-n::lnstrument

MADE GROUND" g
(1.00)

__________--- T.001ifSlil)Or- 1.00 +5.48

EXPLORATORY HOLE ENDS AT 1.00 m concrete" -

-

-

-

f
i..

-
I-

f
,
L

r
L

J
[

~ .

L
l
I
I-

Depth Type & No R.cords
D.te .Tlme

e.slng Water

!
L

Groundw.ter Entries
No. Struck Post strike behaviour

(m)

None observed (see Key Sheet)

Depth sealed
(m)

Depth Rel.ted Remarks
From to (m)
1.00 1.00 Borehole terminated due to concrel. obstruclion.

Chiselling
Depths (m) Tlme Tools used

Notes: For explanauon of symbols and
abbrevialions see key sheet. All depths and reduced
levels in metres. Stralum thickness given in brackets
in depth column.

I •
I
I

L

Scale 1:50 (It) MEsa HBIlI (Zan, 1~00310:56:33

Project

Project No.
Carried outfor

LImerick Gas Works

KC3168
Bard Gais Eireann

Borehole

BH39A
Sheet 1 of 1
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I I •GCOTCCH

Borehole Log
Drilled by PC
Logged by

Checked by AG

Start
25/0712003
End
25/0712003

Equipment, Methods and Remarks
InspecUon Pit from O.OOm - 120m. Cable Percussion 200mm
diameter from 120m -1.36m.

Depth from to Diameter Casing Depth Ground Level
1.20m 1.36m 200mm Coordinates

Local Grid

+7.06 mOD
114.18
114.07

Samples and Tests

I.

L

L

[

[

[

L

I-

-

l
I-

-

l

I-

I-

-

~

Depth

0,00-1.20

Depth

Type & No

81

Type&No

Records

Records

Date TIme
Casing Water

2510712003

_Date TIme
Casing Water

Strata
Description

MADE GROUND··

'MADE GROUND: Slab of concrete··

EXPLORATORY HOLE ENDS AT 1.36 m

Depth,Level ILegend I Backfill!
(Thickness) Instrument

(1.35)
-

-

1.35

" 1.36

-
-
-----
--

-

-

-

[
Groundwater Entries
No. Struck Post strike behaviour

(m)

None observed (see Key Sheet)

Noles: For explanation of symbols end
abbro allons soe key sheel All depths and reduced
levels In melres. Stralum thickness given in brackets
In depth column.

Scale 1:50 fe) ...nof"~IIII(l'f).t~'O;N:U1 ~

Depth sealed
(m)

Project

Project No.
Carried out for

Depth Related Remarks
From to(m)
0.00 1.36 EnVironmental sampling taken as specified by Parkman.
1.36 1.36 Borehole terminated due to concrete obstruction.

Limerick Gas Works

KC3168
Bard Gals Eireann

Chiselling
Depths (m) Time Tools used
1.35 -1.36 60 mins

Borehole

BH39
Sheet 1 of 1
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Borehole Log
•GE:OTE:CH

Drilled by T8
Logged by AJ
Checked by AG

Start
OeJOBfl003
End
0910812003

Equipment, Methods and Remarks
Inspection Pit from O.OOm ·1.20m. Rotary Open Hole 120mm
diameter from 1.20m • 1.90m. Rotary Cored 90mm diameter from
1.90m -11.50m.

Depth from
1.20m
1.90m

to
1.90m

11.50m

Diameter Casing Depth
120mm 2.70m
90mm

Ground Level
Coordinates
Local Grid

+5.79 mOD
167.98
10035

Samples and Tests Strata

- 100
1.90-2.30 m 63

50 NI
t--- 70

f- 100 200
f- 2.30-2.70m 45- 35

100
8.95-10.00 m 43

37
-
--

Depth TCR If5CR
ROO

NI
100
390

97
3B
39

/
/
/
/
V
V
j
/

~
V
V
/
/
/
/

~
V
V
j
/
V

~
/
/
/

~i
V

~V
><~

V
V
V
V
V
/
/
/
/
V
V

~
/
/
/
V
V
/
/
/
/
/

ILegend , Backfill!
InstrumlUlt

(1.90)

(0.80)

(1.75)

(3:00)

(1.50)

Depth,Level
(Thickness)

1.90 +3.89

2.70 +3.09

4.45 +1.34

7.45 -1.66,-'1----,

8_95 -3.16FF,=J

(1.05)

-

5.90-5.95 ~;~~y ,..:
5.95-6.75 mVoid

- no returns,

6.70-7.45 m
Weathered

limestone rock. 1-=

5.25-5.90 m
Weathered

limestone with -
clay infilling

Limestone

InflUing lmesto.,., _
c1aybound

9ravel Sli9hl 
hydrocarbon/lar 

staining evident -

240-2.70 m 
Some

hydrocarbon ~
staining present

2.70·2.90 m I-f
290-3.4~~~~ II

I.HI1-<./um
NlnO/200 -

.~o-o.~~ m _
Weathered

limestone bands
or rock with clay 

infilling. -

IIme'-lone lock
with clay infilling.

B.35·B.55 mClay 
band in rock on -

5ubvertical -
fracture. -

B.55-9.75 m -

Descrlp~on

MADE GROUND"

Moderately weak to strong fine grained
grey LIMESTONE.

Fractures are extremely closely to
closely spaced subvertical to
sUbhorizontal. Clay infilling

Date Time
Casing Water

OeJOBfl003 Moderately strong to strong grey fine
f-1_.9_0

1
grained LIMESTONE.

Fractures are predominantly
subhorizontal with rare subvertical
fractures. 2.90m - 3.45m. large clay
infilled section recovered as c1aybound
limestone GRAVEL. Gravel is angular to
subangular medium to coarse. Some
hydrocarbon staining present

Moderately strong to strong grey fine
grained LIMESTONE.

5.25m: Limestone becomes weathered,
evidence of clay filled cavities.

5.95m: Clay band in rock.

5.95m - B.70m: No retums (void).

B.70m - 7.45m: Moderately weak to
moderately strong fine grained
limestone. Fractures predominantly
subhorizontal. Limestone highly
weathered giving honeycomb apperance.

Moderately strong to strong grey fine
grained LIMESTONE.

Fractures are extremely closely to
closely spaced subvertical to
subhorizontal predominantly
subhorlzontal. Some clay infilling

\present on fractures with hydrocarbon
\Staining.

Moderately weak to moderately strong
fine grained LIMESTONE.

Fractures are predominantly
subhorizontal with some subvertical.
Fractures show clay infilling especially
subvertical. Some calcite veining also
present within rock.

Records

OPEN HOLE

RecordslSamples

o
o
o

Type & No

73
24
24

- NI
80

220
90
73
44

97
35
29

NI
I-- 60

430

69
37
37

Depth

-------
---
f-
f--- 1.20-1.90 m-

'-
_ 2.70·3.45 m

- 3.45-4.45 mf--
f--
----
-
----- 4.45-5.95 m
-----------
--- 5.95-7.45 m
-
-----
------ 7.45-8.95m

--
-
I--

L

L

[

[;

[

[

L
Groundwater Entries
No; Struck Post strike behaviour

(m)

None observed (see Key Sheet)

Depth sealed
(m)

Depth Related Remarks
From to (m)

Chiselling
Depths (m) TIme Tools used

I •
I
L~

Notes; Forexplanation of symbols and
ebbreviatlons see key sheel All deplhs and reduced
levels In molnls. SIratum thickness given in brackets
in depth column.

Scale 1:50 (c)W;:SO"Il)(1".).1.~to.:o-rHiI ~.

Project

Project No.
Carried out for

Limerick Gas Works

KC3168
Bord Gais Elreann

Borehole

BH38A
Sheet 1 of2
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Borehole Log
•GE:OTE:CH

Drilled by TB

Logged by AJ

Checked by AG

Start
08/0812003
End
09/08/2003

Equipment, Method. and Remark. Depth from
1.20m
1.90m

to Diameter Casing Depth
1.90m 120mm 2.70m

11.50m 90mm

Ground Level
Coordinate.
Local Grid

+5.79 mOD
167.98
100.35

Samples and Tests Strata

Oepth
"",R

If Records/Samples
Date 11me Description

Depth,Level Legend I Backfill/
SCR
••0 Casing Water (Thickness) Instrumenh

1\~redominantIYin subvertical fractures. within lim••tone 10.00 -4.21 I

~I
- Limestone shows evidence of chemical rock. Barrel t I o _0

- weathering (honeycombing). ~:a:rn~
1-

1

o 0

Moderately strong to strong fine grained
10.00-11.50 m -

g :C- 93
NI/130/200

- 10.00·11.50 m 37
grey LIMESTONE with clay infilling. (1.50)

- 23

-
- Fractures are subhorizontal to

-
T o _c

-
1-

- subvertical. o 0

- - I ~o

- 0910612003 - 0 °nC

- 2.70
- 0

- - -- 11.50 -5.71

- EXPLORATORY HOLE ENDS AT 11.50 m -
- -

- -
- -
- -
- -
- -
-- -

-
-

-
-

-
-

-
-- -
-

-
-

-
-

-
-

-

- -
-- ---
- -
-

-
-

-

-- -
-

-
--- -
-
I-

-
- -

! - -

L.
-
I-

--
...- -

-
I
I

-

!
-... f-

I-
-
-

r -
; - -

- -
L - -

- -
- -
-

f I-
J -
L

I--
I-

-
-- -

f -
-

L I-
-

- -
I-

-
,. -

-
I - -

-
L -- --

-

l
-

- -
Depth !8~ I If Records/Samples

_Date 11me
C.slng Water

Groundwater Entries Depth Related Remarks Chisalllng

r' No. Struck Post strike behaviour Depth sealed From to(m) Depths (m) Time Tools used

Li
(m) (m)

None observed (see Key Sheet)

Noles: For explanation of symbols and Project Limerick Gas Works Borehole
abbreviations see key sheet. All depths and reduced

l • levels in metres. Stratum thickness given in brackets Project No. KC3168 BH38A
in depth column.

~
Carried out for Bord Gals Eiraann Sheet 2 of2

Scale 1:50 COMUGK IQ'IJ,'M>t!1OCIJ1(P$6:'11
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•GE:OTE:CH

Borehole Log
Drilled by PClTB
Logged by AJ

Checked by AG

Start
3010712003
End
08/0812003

Equipment, Methods and Remarks
Inspedlon Pit Irom O.OOm -1.20m. Cable Percussion 200mm from
120m' 3.00m. Rotllry Open Hole 120mm dlameler from 3.00m •
3.15m. Rotary COllld 90mm diameter from 3.15m· 8.85m.

Depth from
1.20m
3.00m
3.15m

to Diameter Casing Depth
3.00m 200mm 3.15m
3.15m 120mm
5.85m 90mm

Ground Level
Coordinates
Local Grid

+5.84 mOD
167.80
99.34

Samples and Tests

v
V

~
/
/

~
V

~
V
V

~
V

~
/
V
V

SP

V
l/
1/
l/

~
V
V

~
V

~
l/
V
V
l/
l/
l/

~
V

I Backfllli
lostrumenl

Legend

(1.00)

3.65 +2.19

(0_50)

6.65 -0.B1

6.15 -0.31

(3.15)

Oepth,L"ve/
(Thickness)

1-

1-

3.77 m 
Subhorizontal
stepped rough -

rraclure. -

(1.50)

-

1.40-3.15 m -
Block ta~~~~~~ _

j

-

-

".l"",,...~m
Fracture spacing

110/1501230

4.35 m 
Subvenlcal

•c" I ~;t~~ 4.65 +1.19
intact clay

infilling -
4.80-6.15 m -

Fracture spacing -
150/2301390

Description

Strata

Moderately strong to strong fine grained
grey LIMESTONE.

Fractures are predominantly
subhorizontal stepped rough. Some
subvertical fractures evident. Closely
spaced with clay infilling and smearing
present along fractures.

Moderately strong to strong grey fine
grained LIMESTONE.

Fractures are closely spaced
predominantly subhorizontal. Some clay
smearing evident but most fractures
clean. Subvertical fracture with clay
infilling at 4.65m - 4.80m.

MAOE GROUND"

Y0>70
~

I-:-M-=-A::-:O""E=-=G=-=R""O""U""N=-==-O-:C-=-on-c-r-et:-e-,l::-im-e-s-to-n-e-ce---:'b..,-b.,-le-s-------'I--3 '" .,,,~
and brick, recovered in the core barrel. (0.50) ~

Time
Water

30107/2003

Date
Casing

EXPLORATORY HOLE ENDS AT 6.65 m

Date Time
Casing Water

Strong grey fine grained LIMESTONE.

0810812003 Fractures are closely spaced subvertical
1--3._'5 .l to subhorizontal calcite veins evident

I
\iin cere. Fractures are a combination of
planar smooth and stepped rough. No
clay smearing evident.

Records

N=B (1,112,2,2,2)

(10,27125 for omm)

Records/Samples

SPTC

B 1

SPTC

-

93 NI
91 230
75 390

97
45
30 100

120
120

114 110
96 150
96 230

Type & NoDepth

- 0,00-1.20

-
--
-
-

I-- 1.50-1.95--

------
-- 2.60-2.95-
------
-- 3.15-4.65m---
-
---
-

-
4.65-6.15 m-

---
-

--- 6.15-6.55 m
-
-------------
e-----
-
-
-
I-

-
-
-
~
-
I-

Depth

L

r
I

f
L

!
L
,-
I
L

r,.-

Groundwater Entries
No. Struck Post strike behaviour

(m)

None observed (see Key Sheet)

Depth sealed
(m)

Depth Related Remarks
From to (m)
0.00 3.00 Environmental sampling laken as specmed by Parkman.

Chiselling
Depths (m) Time Tools used

Notes: For explanation 01 symbols and
abbreviations see key sheel. All depths and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Scale 1:50

Project

Project No.

Carried out for

LimerIck Gas Works

KC3168

Bard Gais Elreann

Borehole

BH38
Sheet 1 of 1
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Borehole Log
•GE:OTE:CH

[,
Drilled by T8
Logged by AJ

Checked by AG

Start
16/06/2003
End
16/0612003

Equipment, Methods and Remarks Depth from
O.OOm
3.60m

to
3.60m

12.05m

Diameter Casing Depth
120mm 3.30m
90mm

Ground Level
Coordinates
Local Grid

+6.35 mOD
146.73
60.75

Samples and Tests

I~

L

[

[

.[

I:
F
L

Depth

- 10.05-10.95 m

10.95-12.05 m

-

-

-

l-

t
l-

I-

Depth

TCR
If'CR

ROO

f.-

100
97
97

73 60
72 130
56 250

I~~ I If
RQD

Records/Semples

Records/Samples

Date TIme
Casing Water

1610812003 0800
3.30

1610812003 1800
3.30

Date TIme
Casing Water

Strata
Description

Strong to very fine grained light grey
LIMESTONE. Fractures are predominantly
subhorizontal planar rough with stepped
rough fractures. Hydrocarbon I Tar
staining evident within fractures.

Strong to very strong fine grained
LIMESTONE. Fractures are predominantly
subhorizontal planar rough with rare
stepped rough fracture. Tar staining
evident on some fractures.

EXPLORATORY HOLE ENDS AT 12.05 m

Depth,Level Legend I Backfilll
(Thickness) Instrument

- ~ 0 f-IO
- I a

:: OC-

~
0 :=0

- 0° f- OC-- a i=p- 10.95 -4.60 a ~oc-=-

R
0 to

- <;- =oc- (1.10)
a
0 - 0

- a~
-

OC1-
0 f-- 1 f- a

12.05 -5.70
- SP
-

-

--
-

--

-

[
Groundwater Entries
No. Struck Post strike behaviour

(m)

None observed (see Key Sheet)

Depth sealed
(m)

Depth Related Remarks
From to (m)

Chiselling
Depths (m) nme Tools used

NOles: For explanalion of symbols and
ebb/eviation. see key sheet. All depths and reduced
levels in motres.. Stratum thicl<nes. given in brackets
In depth column.

Scale 1:50

Project

Project No.
Carried out for

limerick Gas Works

KC3166

Bord Gals Eireann

Borehole

BH37A
Sheet 2 of 2
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Borehole Log
•GE:OTE::CH

Drilled by TB
Logged by AJ

Checked by AG

Start
16/0812003
End
18/0B/2003

Equipment, Methods and Remarks
Rotary Open Holed 120mm diameter from O.OOm - 3.60m. Rotary
Cored 90mm diamettlr from 3.60m - 12.05m.

Depth from
O.OOm
3.60m

to
3.60m

12.05m

Diameter Casing Depth
120mm 3.30m
90mm

Ground Level
Coordinates
Local Grid

+6.35 mOD
148.73
8075

Samples and Tests Strata

Depth Type & No Records
Date TIme Description

Depth,Lovel Le end I B.ckllill

Casing Water (Thickness) g Instrument

- 16/0812003 0800 MADE GROUND: Concrete. XX> ~ V
I-

- (0.65) XN 1/ V
- - X>N ~- 0.65 +5.70 1/
- MADE GROUND: Clay fill below concrete

-

~
- 1/

- slab. V
- - 1/

~
-

@ V
-

~- V
- -

~
V

- >s< V ~-
-- (2.95) 0< V-

f- XN V
- V
- - XN V
-

~
V

- - /
- -

~- - /
- -

- - V V-- 0X 1/ V- - V- - XX
~- ....""m ,ar 3.60 +2.75

~ V- MADE GROUND: Concrete. hydrocarbon - (0.30)
- "'Jnttlmlnallon - V- Strong to very strong fine grained grey

eVII:lent1n _ 3.90 +2.45 V
- 1/
- 100 LIMESTONE. Fractures are predominantly

returns. _ I V- - /- 3.60-4.90 m 92 subhorizontal planar rough extremely -

~- 52 closely to medium spaced. Possible Tar /- presence within fractures.
-

- I V
- NI V
- 140

(1.B5) 1/ V- f---
- 360 - V
- I ~- 100 V
- 4.90-5.75 m 100

f - 93 ~ V
I - I

~,. 5.75 +0.60 V- Strong to very fine grailJed light grey- I- LIMESTONE. Fractures are predominantly - 1/
r- subhorizontal planar rough with stepped - 1/

- rough fractures. Hydrocarbon JTar V
- 96 V

L - 5.75-7.15 m 91
staining evident within fractures. I

~
- V- 87 -
- V

I'
-

- V

L - - I- '--

- 0,-p
- 01- 00
- I-

-
0,-

0

f - - I ct
OC

L - 95
0'-

- 0 - 10
715-860m 89 -

- 87 - 0 '-
0°

- I I-

- - 0 -
! - - 200 - 0

i - 240
(5.20) C -

OC

- 400
0 -

L - I--- I 0 - 0-
- 0 - 0°

I-
- 0

~ - - - e- o

- 1 OC
e-

OC

L - 99
- e-

I- B.60-10.05 m 96
- -

0
I-

0 -
- 95 - 0 -

0°
l- I -

r -
0 -

- - 0

, - ~~812003 1800 Stratum continued next sheet - G - c

L Date Ime
---- -- -

~~ Records/SamplesDepth ,ao If Casing Water

[
Groundwater Entries Depth Relaled Remarks Chiselling

No. Struck Post strike behaviour Depth sealed From to 1m) Depths (m) Time Teols used

(m) (m)

None observed (see Key Sheet)

I Noles: For explanation of symbols and Project Limerick Gas Works Borehole
L abbreviaUons see key sheet. All deplhs and reduced

levels in metres. Stratum thickness given in brackets Project No. KC316B BH37A
in depth column.

~
Carried out for Bard Gals Elreann Sheet 1 of 2

Scale 1:50 {e} MESO HBIII (28'). 11109r'2OOJ 11:<11:51
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, , .

•
Borehole Log

GE:OTE:CH

Drilled by T8

Logged by AJ

Checked by AG

Start
1810812003
End
18/0812003

Equipment, Methods and Remarks
Rotery Open Holed 120mm diemeter from O.OOm • 3.BOm. Rotary
Cored 90mm diameter from 3.80m • 6.BOm.

Depth from
O.OOm
3.BOm

to Olameter Casing Depth
3.BOm 120mm
6.BOm 90mm

Ground Level
Coordinates
Local Grid

+6.35 mOD
1464B
8134

MADE GROUND: Clay fill"

MADE GROUND: Concrete"

-

SP
-0.451-..L-..j

+0.151--'--1-'--1I

(2.40)

(3.15)

6.BO

(0.60)

6.20

3.BO

Depth,Level , Backflill
(Thickness) Legend InstrUmen~

-

-

o.cv-o.C~ m
Assumed Zone of l--

Core Loss
3.B5-4.00 m non

Intact
4.00-6.60 m Ter

contamination _
evident within _

fractures

-
-

-

-

Description

EXPLORATORY HOLE ENOS AT 6.80 m

Strong grey fine grained LIMESTONE with
vertical planar rough fracture. Fracture
shows evidence of Tar! Hydrocarbon
contamination.

Strong to very strong fine grained grey
fossilised LIMESTONE. Fractures are
extremely closely to widely spaced
predominantly subhorizontal planar rough
with rare stepped rough fractures.

Strata
lime
Water

16/0612003

Dete
CasingRecordsDepth Type & No

Samples and Tests

-

I-

l

97
3.80-5.30 m B1

[
- 62

I-
--
- NI
- - 100

t
- 400

--- 95- 5.3Q..6.80m 60

[
- 37-
I-----

L
---
--

[
----
--

r --
C --

I~

I'

[

Groundwater Entries
No. Struck Post strike behaviour

1m)

None observed (see Key Sheet)

[
Depth Jga I If

RQD
RecordslSemples

.oete .Tlme
Casing Water

Depth sealed
1m)

Depth Related Remarks
From to (m)

Chiselling
Depths (m) Time Tools used

Notes: For explanation of symbols and
abbreviations see key sheel Ali depfhs and reduced
levels in metres. Stratum thickness given in brackets
In depth column.

Scale 1:50 4Q"'LeO"'lnolu.t~l~:a. m
Project

Project No.
Carried out for

Limerick Gas Works

KC3168
Bard Gals Eireann

Borehole

BH37
Sheet 1 of 1
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•GE:OTE:CH

Borehole Log
Drilled by T8
Logged by AJ
Checked by AG

Start
12/0612003
End
13/0612003

Equipment, Methods and Remarks
Rotary Open Hole 120mm diameter from O.OOm - 2.20m. Rotary
Cored 90mm diameter from 2.20m· 10.30m.

Depth from
O.OOm
2.20m

to
2.20m

10.30m

Diameter Casing Depth
120mm 2.20m
90mm

Ground Level
Coordinates
Local Grid

+5.31 mOO
126.66
61.32

+0.36

(2.75)

(5.35)

Depth,Leve/ ILegend I Backfilll
(Thickness) Instrumenh

-

-

-

Description

MADE GROUND: Concrete and
BOULDERS"

Fractures are closely to medium spaced
predominantly subhorizontal planar rough
with rare stepped rough fractures. Rare
subvertical fractures present, some
calcite veins evident.

Strata

k5<9 ~ V

~~~
-= (2.20) » ~ /
] !r ~

I-M-O-d-e-ra-t-e-Iy-s-t-ro-n-g-t-o-v-e-ry-s-t-ro-n-g-fi-m-e-------r.~ ..~.,Ul,.,·--~'"""..~"""'Dm<'T'"~- 2.20 +3.11 I l/ ~
Assumed zone of f--.-_l-l ~ ~grained grey LIMESTONE. core loss. -

2.25-3.45 m
Fractures are extremely closely to Limestone. -
medium spaced predominantly stepped rou9h V/ ;
subhorizontal. Fractures are stepped fracture. ....:
rough, planar smooth. At4.10m, section 1 /

of non intact core. 1/ 1/
V V
l/ /
~ /

V ~
~ ~
V V

~ ~
1/ /
0_10
0-_0
0- 0

-0
0-

o =oC
o 0

o t: ~C
Of-°

-0

oC=OC
0=0
0- _C

0=°
0-°

o =oC
o f-b
01- _c
Of-a
c=o

o -oc
o =~
0- _c
0=°

~
f~~,

9.31·9.51 m '- °
Section of vertical _ 0 '- 0

and horizontal O~ ,.

c~~~~~ed~ : 0 t: 0 '"
_ 0 I-~

-----_._--_.__ ._----- -
II

3.45·3.60 m Zone
of weathering in ~

core, evidence of
some clay 

infilling.
3.60-4.05 m 

Limestone rock, 
4.05-4.15 m Non 
intact core, both

vertical and
horizontal
fractures. _

4.15·9.31 m _
Limestone.I +I_~- 4.95

Strong to very strong grey fine grained
LIMESTONE.

12106/2003
2.20

Date Time
CasIng Water

OPEN HOLE

Records/Samples

o
o
o

99
70
70

67
65
79

96
79
64

96
75
71

~= If
ROD

100
100
100

104
66
59

I---

NI
f-- 120

3DD

30
200

I--- 540

Depth

Depth

3.60-4.95 m

Samples and Tests

- 0.00-2.20 m

- 6.45-7.75 m

- 7.75-8.85 m

2.20-3.60 m-

I-

-

~
~
_ 6.65-10.30 m

I-

I_- +-=:-l__l- -l---,.=,...---...-::::=-.J. --=s~~~~_conllnued next sheet

!ga If Records/Samples C~::~!l JJ:':r

r
I
I _

L

[

[

[

[

Groundwater Entries
No. Struck Post strike behaviour

(m)

None observed (see Key Sheet)

Depth sealed
(m)

Depth Related Remarks
From to (m)

Chiselling
Depths (m) Time Tools used

Notes: For explanaUon of symbols and
abbreviaUons see key sheet All depths and reduced
levels In metres. Stratum thickness given in brackels
in depth column.

Scale 1:50 (t)NESGHBnlIU1),1lW'io'ZCXl310;SS:40 ~

Project

Project No.
Carried out for

Lim erick Gas Works

KC3168
Bord Gais Elreann

Borehole

BH36A
Sheet 1 of 2
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Borehole Log
•GE::OTE::CH

Drilled by TB
Logged by AJ

Checked by AG

Start
12/08/2003
End
13/0812003

Equipment, Methods and Remarks Depth from to
O.OOm 2.20m
2.20m 10.30m

Diameter Casing Depth
120mm 2.20m
90mm

Ground Level
Coordinates
Local Grid

+5.31 mOD
128.88
61.32

Samples and Tests

Fractures are closely to medium spaced
predominantly subhorizontal planar rough f
with rare slepped rough fractures. Rare
sUbvertlcal fractures present, some I

\ca=II:.;:c;.:ite=-:.v;;.ei:;.;n;;.s..:e;.:v;.:id:.;:e.:.;n.:;.t. --4:
EXPLORATORY HOLE ENOS AT 10.30 m

Depth
TC'sc.
.00

If Records/Samples
Date Time

Ce.lng Water

13/0812003
2.20

Strata
Description

Strong to very strong grey fine grained
LIMESTONE.

Depth,Level
(Thickness)

- 10:30 -4.99

Legend I. Backfill/
InstrumantI, ~E

SP

Groundwater Entries
No. Struck Post strike behaviour

(m)

None observed (see Key Sheet)

f •

L

,.

j
L

I-

-

I-

Depth TeO ISCR If
.00

Records/Samples
.DaIO 11m.
Casing Water

Depth sealed
(m)

-

-

-

-

-

Depth Related Remarks
From to (m)

Chiselling
Depths (m) Time Tools used

L Notes: For explanation of symbols and
abbreviallons see key sheet. All deplhs and reduced
levels in metres. Stratum thickness given in brackets
in depth column.

Project

Project No.
Carried outfor

Limerick Gas Works

KC3168

Bard Gals Elreann

Borehole

BH36A
Sheet 2 of2

Scale 1:50 ~)MESO Halll (211). 18fOS1.i1OCD 10:55:44
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•
Borehole Log

GE:OTE:CH

Drilled by T8

Logged by AJ
Checked by AG

Start
11/0812003
End
12/0812003

Equipment, Methods and Remarks
Rotary Open Hole 120mm diameter from O.OOm - 2.20m. Rotary
Cored SDmm diameter from 2.20m • 5.1 Om.

Depth from
O.OOm
2.20m

to
2.20m
5.10m

Diameter Casing Depth
120mm 1.20m

SOmm

Ground Level
Coordinates
Local Grid

+5.30 mOD
129,47
60.67

MADE GROUND: Concrete slab and
BOULDERS"

-

75
2.20-2.95 m 63

52

-

100
2.9!>-4.10 m 100 20

93 90
260

11/0812003
1.20

-

100
4.10-5.10 m 88

68

1210812003

l7v
1/ V

~ ~
l/ /
1/ /
l/ /
/ V
1/ 1/
1/ 1/
l/ /
l/ /
1/ /
l/ /
/I

1

Legend I Backfilll
hna1rumont

(2.90)

2.20

(2.20)

Depth,Level
(Thickness)

-
1-

5.10

--
--

-
------
---
-

-
-

-
-

-

I

4.10-4.12 m Clay 1-
Infilling. 

4,12-5.10 m 
80/1201200

2.9!>-4.10 m r:
201901240

-
Z.ZU-Z.3B m

Assumed zona of 
core loss. _

2.39-2.95 m
110/1S0I260

Description

EXPLORATORY HOLE ENDS AT 5.10 m

Strata

Moderately strong to strong coarse
grained grey LIMESTONE with numerous
calcite veins,

Fractures are closely spaced
predominanUy subhorizontal planar
smooth with occasional stepped rough
fractures. Some clay infilling evident
at 4.00m, Rare subvertical fracture
present at 4.90m.

TIme
Water

Date
Casing

OPEN HOLE

Records/SamplesIf

o
o
o

TCR
,CR
'00

Depth

0,00-2.20 m

Samoles and Tests

-

I-

I-

r'

L

L

r
I
r

f·

I-

-

l

Depth !&§ I If Records/Samples

Groundwater Entries
No. Struck Post strike behaviour

1m}

None observed (see Key Sheet)

Dale TIme
Casing Water

Depth Related Remarks
Depth sealed From to (m)

(m)

Chiselling
Depths 1m) Time Tools used

NOles; For explenation of symbols and
abbreviations see key sheel All depths and reduced
leoals In me~es. Stratum thickness gloen in brackets
kl <lepth COlumn.

IJI,I
Scale 1:50 [el MESG H8I11 (un. 19JOQ1200310 55:34 ~

Project

Project No.

Carried out for

limerick Gas Works

KC3168

Bord Gals Eireann

Borehole

BH36
Sheet 1 of 1
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I .

I
Borehole Log

•GE:OTE:CH

\'
t

I •

I

L

[

[

[

[

[

Drilled by T8 Start Equipment, Methods and Remarks Depth from to Diameter Casing Depth Ground Level +7.47 mOD

13/08/2003
O.OOm 5.60m 120mm 5.60m Coordinates 105,88

Logged by End
6.80m 13.60m 90mm Local Grid 84.28

Checked by AG 15/0812003

Samples and Tests Strata

Depth
""R If Records/Samples

Date Time Description
Depth,Level L d I Backflill

SCR Casing Water (Thlckness) agen Insttumcntl
ROO

Strong to very strong coarse grained - 0 ol-IO
light grey limestone. Fractures are

01- oC- 0:=closely to medium spaced predominantly (6.25)

- 99 subhorizontal planar rough with rare y c:= °
- 9.85-11.30 m 93 stepped rough fractures. Hydrocarbon! Oc
- 88

Of-

- tar staining evident within fractures - of-10
down to base of borehole. Some evidence -

01-
0°

I- of Silt infilling from 12.80 to 13.50m.
f-

01-

- 50
-

S
I- 0

~ 390
0 I-OC

- 570
- 0 f-
- 0

f-P- 1-

0 - OC

-
I-

96

0 l-

f- 11.30-12.80 m
- I- 0

90 - Cf- loC
85 - 0 f-

-

g
0 I-10

- - 0 I-
OC- 1-

- 14/08/2003 1800 0 I-

5.60
f- 0- 0 I-

icC- 1510812003 0800 0 I-

- 5.60 - f-

- 100 120 - 0 I-P
- 12.80-13.50 m 100 240 - 0 I- OC

- 100 290 15/0812003 1800 - I--

- 5.80 - 0 I--10
-

13.50 -6.03

- EXPLORATORY HOLE ENDS AT 13.50 m -
- - SP

-- -
- -
- -
- -
- -
-
- -
- -
-

-
- -
- -
-

-

- -
-- --
-

-

- -
- -
- --- -
-

-
- -
-

-
------ -

-

- ---
-

- -

- -
- --
- -
- -
- --
I-

-
- --
- -
-
-
- -
-
-

-
Depth ~R I If Records/Samples

,Date Time I
ROO Casing Water

Groundwater Entries Depth Related Remarks Chiselling

No. Struck Post strike behaviour Depth sealed From to(m) Depths (m) Time Tools used

(m) (m)

None observed (see Key Sheet)

Notes: For explanation of symbols and Project limerick Gas Works Borehole
abbreviations see ke~ sheeL All depths and reduced
levels in mettes. SIte urn lhlekness given in brackets Project No. KC3168 BHR35A
in depth eolurnn.

~
Carried out for Bord Gals Elreann Sheet2 of 2

Scale 1:50 (~) MESG HBlII (2lt), 19/t&'2003 10:57:27
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•
Borehole Log

GE:OTE:CH

Drilled by T8
Logged by
Checked by AG

Start
13/0812003
End
15/0812003

Equipment, Methods and Remarks
Rotary Open Holed 120mm diameter from O.OOm' 5.60m. Rotary
Cored 90mm diameter from 5.60m - 13 50m

Deplhfrom
O.OOm
5.60m

to
5.60m

13.50m

Diameter Casing Depth
120mm 5.60m
90mm

Ground Level
Coordinates
Local Grid

+7.47 mOD
105.88
8428

100 50
85 120
78 220

99 100
91 260
91 370

TCR If Records/Samples
Date .,,!"~me

scR Casing WaterRCO

Samples and Tests

Groundwater Entries
No. Struck Post strike behaviour

(m)

None observed (see Key Sheet)

Type & No
Deplh,Lovel ILegend I Backfllli
(ThIckness) Inslrumenb

~
1/ V
[/ V

~ V V

~ ~ V
- ~ V- t>< X V V
- IX X / V

t>< >< / V
1/ V

- V V- V
~- V- ><

~
1/ V

- >< 1/ V
(5.60) X / V

- ~
/ /- 1/ V- Y.)<

><
1/

~- )<
>< V

- >< V
- X V V
- >< V /

X V V-
~

- V-- V- 1/- V- V-
~-

~--

~
V

~""",,.fUm ..on 5.60 +1.87 V /Intact heavy 1-- 5.70 +1.77 Vcontamination.

~"",,"o.oum I- VAssumed Zone of
Core Loss - V V5.60-7.25 m Core VStained with Tar V(1.55) V

~V
1- ~ V

r~O.40m
7.25 +0.22 V ~200/320/440

~ V- V- /- V-
/- / ~
/

0 -p
- a

=OC
0
~o- C

0 toe
0 ~p

- 0 := 0°
- 0 -

-0
-

0° =oC
- I

Chiselling
Depths (m) Time Tools used

Description

Depth Related Remarks
From lo(m)Depth sealed

(m)

Strong to very strong coarse grained
light grey Limestone. Fractures are
closely to widely spaced subhorizontal
planar rough. Hydrocarbon I Tar smearing
present on Core surface and within
fractures.

Moderately weak Limestone with Heavy
!\Hydrocarbon Staining.

14108/2003 0800 Strong to very strong coarse grained
5.80 light grey limestone. Fractures are

closely to medium spaced predominantly
subhorizontal planar rough with rare
stepped rough fractures. HydrocarbonJ
tar staining evident within fractures
down to base of borehole. Some evidence
of Sill Infilling from 12.80 to 13.50m.

1310812003 1800
5.60

Strata

13/0812003 0800 MADE GROUND"

Date Time
Casing Water

IfNllNl/NI

Records

60
300
700

I----

88
64
64

100 200
93 320
93 440

Depth

I-

-----
-
------

5.60-725 m

---
-
----
---- 7.25·8.45 m-
I----
I-
-- 8.45-9.05 m

---
-- 9.05-9.85 m-
l-
f-
-

Depth

I-

I-

I •

Notes: For explanation of symbols and
abbreviations see key sheel. All depths and reduced
levels in melres. Slralum thickness given in brackets
in depth C()lumn.

Scale 1:50 (~) MESG HBIII (;111), tW09l2003 10:57:22

Project

Project No.
Carried out for

limerick Gas Works

KC3168
Bord Gals Elreann

Borehole

BHR35A
Sheel1 of 2
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•GE::OTE::CH

Borehole Log
Drilled by T8
Logged by AJ

Checked by AG

Start
1510812003
End
15/08/2003

Equipment, Methods and Remarks
Rotary Open Holed 120mm diameter from O.OOm· 5.60m. Rolary
Cored 140mm dlamelerfrom 5.60m· 8.60m.

Depth from
O.OOm
5.60m

to Diameter Casing Deplh
5.60m 120mm 5.60m
8.60m 90mm

Ground Level
Coordinates
Local Grid

+7.49 mOD
105.22

83.75

Samples and Tests

EXPLORATORY HOLE ENDS AT 8.60 m

1fiJnA"nn~

1-5_._60 J·-,H...,.e-a-v-i1y-co-n-t-a-m-in-a-t-ed-m-o-d-e-ra-t-el-y-s-tr-o-n-g----A-SS-U-E~"~·l7'd .szo'-f·nllle"'o"iLH ~:~g
coarse grained grey (stained black) Core Loss J

~
IMESTONE. Fractures are extremely

closely spaced subvertical to
ubhorizontal.

SP

0_0
0-_0
0- 0

=0
0- .C

o 0
0-0

0= OC
0-

-0
0- r

0-0....

0=0
O-p
Co -0

-0

x
><

Le end I Backfill/
9 Instrument

.1.01l=:i:===l

.1.111-..L--l

(2.55)

(5.60)

v V
V 1/

~ j
/ /

V

~~
V V

~~V
XX> / Y
KX> V V

V V
V V

)«X / V
'2SX / V
~~/
~V r;
p(X) V /

W~ ~
V0 / /
0)< / /

~:~ /
DOC 1/ ~x:x:: / /

5.60 +1.89 I / /
(0.35) / /

5.95 +1.54 T 1/ /
V /
1/ /

/

Depth,Level
(Thickness)

-

-

-

-

~.t>u-~./~ mi.
Assumed Zone of L 

Core loss :

Description

MADE GROUND»

Strata

Moderately strong coarse grained grey
LIMESTONE with heavy Tar! Hydrocarbon
contamination. Fractures extremely 7

\L(cl:.=o=:se::;,ly!....s:..!:p:.=a.=.ced=.. ---1..

Strong to very strong grey coarse
grained LIMESTONE. Fractures are closely
to medium spaced predomlnanUy
subhorizontal planar rough with rare
stepped rough fracture. Core shows
evidence of contamination with tar
smearing on outside of core and evidence
of tar within fractures.

Time
Water

Date
Casing

IfNIIN1I4

Records

-

NI
NI

I-!iL

90
74
74

91
87
87

Type & No

- 240
400
590

5.60-7.10 m

Depth

-

- 7.10-8.60 m
I-

-

l
i-

I-

I-

I-

F

t

r

L

[

[

1.

Depth "'. ISCR If
ROD

Records/Samples
Date Time

Casing Water

I •
Groundwater Entries
No. Struck Post strike behaviour

(m)

None observed (see Key Sheet)

Depth sealed
(m)

Depth Related Remarks
From to em)

Chiselling
Depths (m) TIme Tools used

Noles: For explanation of symbols and
abbreviations see key sheet. All depths and reduced
levels In metres. Stralum thickness given in brackets
in depth column.

Project

Project No.
Camed out for

Limerick Gas Works

KC3168

Bard Gals Elreann

Borehole

BHR35
Sheet 1 of 1

Scale 1:50
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Key to Exploratory Hole Records
•GE:OTE:CH

INSTALLATION
LEGENDS

A legend describing the installation is shown in the rightmost column. Legends additional to BS5930 are used to
describe the backfill materials as indicated below.

Arisings

II
Concrete Grout Bentonite Sand

D·····'. ",'

• '0' ••

I. '. "0 ••••

Gravel

0 0 °ou
o a 0 0

o 0 0o 0 0
000

0° 000 0

NOTES
1 Strata legends are in accordance with BS 5930 (1999).

BS 1377 : 1990 : British Standard Methods of test for soils for civil engineering purposes. British Standards Institution
BS 5930 : 1999 : Code of Practice for site investigations. British Standards Institution

The assessment of SCR, ROD and Fracture Spacing excludes artificial fractures

The declination of bedding and joints is given with respect to the normal to the core axis. Thus in a vertical borehole this
will be the dip.

Evidence of the occurrence of very coarse particles (cobbles and boulders) is presented on the logs, however, because
of their size in relation to the exploratory hole these records may not be fully representative of their size and frequency
in the ground mass.

Sheet 2

Key
Limerick Gasworks

KC3168
Parkman Environment Ltd

Project

Project No.
Carried out for

Water level observations of discernible events during the advancing of the exploratory hole are given at the foot of the
log and in the Legend column. The term "none observed" is used where no discrete entries are identified although this
does not necessarily indicate that the hole has not been advanced below groundwater level. Under certain conditions
groundwater cannot be observed, for instance, drilling with water flush or overwater, or boring at a rate much faster
than water can make its way into the borehole (ref B55930 : 1999, Clause 47.2.7). In addition, where appropriate, water
levels in the hole at the time of recovering individual samples or carrying out in situ tests and at shift changes are given
in the Records column.

The borehole logs present the results of Standard Penetration Tests recorded in the field without correction or
interpretation. However, in certain ground conditions (eg high hydraulic head or where very coarse particles are
present) some judgement may be necessary in considering whether the results are representative of in situ mass
conditions.

2

3

4
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•GE:OTE:CH

Borehole Log
Drilled by PC
Logged by

Checked by AG

Start
26/07/2003
End
28/07/2003

Equipment, Methods and Remarks
Inspection Pit from O,OOm ·1,20m, Cable Percussion 200mm
diameter from 1.20m· 5,75m.

Depth from to Diameter Cuing Depth Ground Level
1,20m 5,75m 200mm Coordinates

Local Grid

+7,31 mOD
106.25
83,16

,,
L

l.

Samples and Tests Strata

Depth Type & No Records
Date Time Description

Depth,Leve' ILegend I Backfilll

Casing Water (Thickness) Instrument

- O.()()'1.20 81 MADE GROUND: Gravelly CLAY with -

I ~cobbles" -
-

~
---
-

-

- -
I-

-

~-- -
-

- 1.50·1.95 SPTS No4 (1,111.1.1.1)
- (3.00)

- ~1.80·2.40 82 -
I-

-
- -
-

~ ~- -

2.50·2,95 SPTC NoB (1 ,212.2,2.2)
-

~
-

'~- 2.80-3,10 83
-
-

3.00 +4.31

~
MADE GROUND: Black silty CLAY'"

3.20-3.65 SPTC No18 (1,111,1,6,10) -
- 3.20-3,50 84 ~>OS- X<x ;~f--

- (2.00)

~4.20-4.50 85

~- 4.5Q-.l,95 SPTC N=22 (4,4/5.5,6,6) -

~-- -
-

~
-
- 5.00 +2.31

~- Possible MADE GROUND: Angular

- COBBLES with black tarry liquid'·
-

-
~-

(0.75)

~- 5.5Cl-5.65 SPTC (20,25125 for Omm) 2810712003-- 5.15 +1.56

- EXPLORATORY HOLE ENDS AT 5.15 m
-

-- -
- -
-

-
-

-
--- -

- -
-- -
-- -

-
-

- -
- -
-

-
-

- -
- -

-- -
----
f--

-

I,
I •

Depth Type & No Records
Date I1me

Casing Water

Groundwater Entries
No. Struck post strike behaviour

(m)
1 4.00 Rose to 3,10 m after 20 minutes.

Depth sealed
(m)

Depth Related Remarks
From to (m)
0.00 5.75 EnVironmental sampling taken as specified by PaJ1<man.

Chiselling
Depths (m) Time Tools used

Noles: For explanation of symbols and
abbreviations see key sheel. All depths and reduced
levels in metres. Stralum thickness given in brackels
in depth column.

Project

Project No.
Carried out 10r

Limerick Gas Works

KC3168

Bord Gals Elreann

Borehole

BH35
Sheet 1 of 1

Scale 1:50 (0;) MESO HBlII (111). 11l1U91ZOO3 12:55:...
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~ -; ~ ~ ~ ~ -.. ~ ~
~.' ... ..-.-..

... I oj r-l ~. , .--. -----,

Point Load Test Data
Project: Limerick Gas Works
Project No.: KC3168
Test Date: 18-Aug-03

Borehole Top Bottom Rock Description Test Core/Lump Platen Separation Equiv Failure Loa Is Correction 1550 Remarks
Depth Depth Direction DiamMlidth D (initial) D (failure) Diam P/De2 Factor IsxF

(mBGL) (mBGL) (PUPD/R) (mm) (mm) (mm) (mm) (kN) Mpa (De/50)0.45 Mpa

Diametric Tests

BH36A 3.60 3.74 Light grey limestone PL 84 84 70 70 35.0 7.1 1.3 9.0
BH36A 4.20 4.26 Light grey limestone PD 82 82 75 75 19.0 3.4 1.2 4.2
BH36A 4.60 4.84 Light grey limestone PL 84 84 73 73 39.0 7.3 1.3 9.2
BH36A 6.45 6.95 Light grey limestone PL 84 84 76 76 39.0 6.8 1.3 8.5
BH36A 7.33 7.43 Light grey limestone PL 85 85 72 72 44.0 8.5 1.3 10.8
BH38A 4.75 5.40 Light grey limestone PL 85 85 68 68 37.0 8.0 1.3 10.2
BH38A 5.11 5.70 Light grey limestone PL 72 72 58 58 28.0 8.3 1.2 9.8
BH38A 7.20 7.45 Light grey limestone PL 79 79 46 46 12.0 5.7 1.2 7.0

Axial Tests

I BH36A I 7.10 I 7.20 ILight grey limestone I PD I 45 I 45 I 39 0 47.3 I 28.0 I 12.5 I 1.0 I 12.0 I I

1A',)1 'J1/()Q/')nn'l rD ..... iJ"'\ .. 1 "' .... ""' ......... 40 ... ..,1 .... ,,1 ... n .... :_.. I ........ ..J n ...........1.&._'
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Site Location Plan

Site Plan

Sept 2003
Issue 1

ENCLOSURE C

DRAWINGS

C1

C2

Report No KC3168
Enclosure C
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THE SITE

Site Location Plan

•G€OT€CH

Project

Limerick Gas Works, Limerick
Parkman

Contract

Drawing

KC3168

1
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Scale: 1:500(A3)

Limerick Gasworks

','

~ I?roposed Triol Trench
~ Proposed Cable Percussion Borehole
~ Proposed Rotary Borehole

r-,L_I Approximate Location of Former Structure

[.:i!j Existing Trial Pit

Gi Existing Borehole

1 Approximate Edge of former Quarry

- -~ Estimated Rock Contours m(OD)

Final Exploratory Hole Locations
(Amended from Parkman Drawing No. 25837/B/21)
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PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 0151 3565555
Fax: 01513564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

Job No Date IGround Level (m) ICo-Ordinates 0 TT52
28-07-03

0025837 28-07-03 11.75
Contractor Sheet

Geotech Specialists 1 of 1

0 A B C D 0
Le end

- l-

I-=: f-I
-

=- -
2- -2

-
f="

3-= f-3

:
I-::- r-

4- -4

- -

5- f=""5
I-

- ~
I-

" - i-

STRATA SAMPLES & TESTS

mycepUl No DESCRIPTION Depth No RemarksrrestsiCKness)
0.00-4.75 MADE GROUND: ? Soft light brown / grey sandy gravelly clay fill with many cobbles and

boulders oflimestone

(4.75)

4.00 Eart

Trial pit excavated within an earth and limestone boulder retaining wall

Shoring/Support: GENERAL
Stability: REMARKS

No groundwater encounter~

I I

A

01 la I
C

AU dimensions in metres Client Bord Gais IMethod! Logged By
Scale 1:75 Plant Used O. Kelly
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PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 01513565555
Fax: 0151 3564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

TT53Job No , Date 26-07-03 IGround Level (m) ICo-Ordinates 0
0025837 26-07-03 7.75

Contractor Sheet

Geotech Specialists 1 of 1

0 A B C D
0

Le nd
-
- -

1- -1
f--

:: f-

2-= -2

:: -
-

3"": -3
=- 1=- f-

4- -4
-
- -
-

5-= 1='""5
=

c ~
I-

r

STRATA SAMPLES & TESTS

rnPic1!i~) No DESCRIPTION Depth No Remarks/Tests

0.00-0.10 "- MADE GROUND: Conorete
0.10-1.20 MADE GROUND: ? Loose brown sandy gravel with many cobble sized concrete fragments

(1.10) and pipe fragments. Sand is medium to coarse. Gravel is fme to coarse angular to subrounded.

1.00 J
1.20-2.20 MADE GROUND: ? Loose tan brown slightly gravelly fine to coarse sand.

(1.00)

2.00 J
2.20-3.00 MADE GROUND: ? Loose dark grey gravelly fine to coarse sand with some angular coarse

(0.80) cobbles oflimestone.

3.00-5.70 MADE GROUND: ? Soft brown sandy gravelly clay with occasional limestone cobbles. Slight
hydrocarbon odour.

(2.70)

4.50 J

Pit temrinated@ 5.7m

Shoring/Support: GENERAL
Stability: REMARKS

Groundwater encountered

I I @5.7m
Not enough to sample

A

D[ IB I
C

I
All dimensions in metres IClient Bard Gais IMethod! Logged By

Scale 1:75 Plant Used O. Kelly
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PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 0151 3565555
Fax: 01513564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

TT54Job No Date
28-07-03 J Ground Level (m) Co-Ordinates 0

0025837 28-07-03 7.75
Contractor Sheet

Geotech Specialists 1 of 1

a A B C D
I- 0

Legend

=- I-

]- f-I

- -
2- -2

- ~r:
3-: ~3-

- '-

4-= -4-
= ~::
- 1=

5- 1=""5
I-

.= -
,

STRATA SAMPLES & TESTS
rd(;PUl No DESCRIPTION Depth No RemarksrrestsicRness\
0.00-0.10 I- 1 Loose brown sandv lonsail
0.10-2.10 MADE GROUND: ? Loose / medium densebrown samdy gravel with many concrete blocks,

whole and fragmented brick, insitu pipes and brick structures. Gravel is fine to coarse angular 0.50 J
to subrounded.

(2.00)

2.10-3.80 MADE GROUND: ? Soft grey (with dark grey patches) sandy gravelly clay. Gravel is fme to
coarse angular to rounded limestone, concrete and slag. 2.30 J

(1.70)

3.80-4.50 MADE GROUND: ? Loose dark grey / black medium to coarse angular gravel ofash. 3.80 W
(0.70)

4.20 J

Pit tenninated @ 4.5m

Shoring/Support: GENERAL
Stability: REMARKS

Groundwater encountered

I I
@3.8m

A

DI IB I
C

All dimensions in metres Client Bard Gais IMethod! Logged By
Scale 1:75 Plant Used O. Kelly
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PARKMAN

Project

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 0151 3565555
Fax: 01513564225 TRIAL PIT LOG

TRIAL PIT No
Limerick Gasworks

Job No

0025837
Contractor

I
Date

28-07-03
28-07-03 I

Ground Level (m)

8.80
ICo-Ordinates 0 TT54E

Sheet

Geotech Specialists

o-. --:..A-"--__--._--"'B"'------r -"C.:;",.· -,-----"=D"---.---.,-- 0

1 of 1

Le end

.::

-
)-=-

-

2-

-

3-=-

-

4-

-
=

5-==
=-=
=, -

UepUl N
mlicRness) 0

STRATA
DESCRIPTION

-
-I

f--2

-3

-
I-

f--4
f-o,...

'-5

-

r

SAMPLES & TESTS
Depth No RemarksfTests

MADE GROUND: ? Medium dense brown! black gravelly sand with many cobbles of
limestone and some ofconcrete. Gravel is fine to coarse subangular to subrounded of limestone

~ I"'a""nd::..",co""n""c...,re",te,,-.-,T..."a"-'-l,rrv-"o""do""u""r-"w""ld"-",ba""c",k"",s""taJI,,,,·""lin",ll!"-JDI"",res.=""e"-,nt,-,~""\li",th""in"-,-,fj ....ll-,,m-,,,a,,,{en,,",·,,,al,,-.-------....10.60 J
Pit terminated @ 0.6m - edge of quarry proven

Limestone outcrop @ Om within TP approximately O.5m from Face C.
Line of the outcrop represents edge of former quarry and is in line with limestone block wall
and wall ofderelict booster house.

Shoring/Support:
Stability:

A

GENERAL
REMARKS

No groundwater encountere

All dimensions in metres !Client
Scale 1:75

Bord Gais
/

MethOd!
Plant Used

Logged By
V. Sankey
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PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 0151 3565555
Fax: 0151 3564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

TT55Job No IDate 26-07-03 IGround Level (m) ICo-Ordinates 0
0025837 26-07-03 7.08

Contractor Sheet

Geotech Specialists 1 of 1

0 A B C D 0
Le end

- ~.: l::-- -
,-= -I=-

~- I-

2- -2

-= -
=

3"':- ~3
~

- l-

e-
4-:: r-4

:-
-= -
:

5"':- -5

- l-

t> L

STRATA SAMPLES & TESTS
m~cepul No DESCRIPTION Depth No Remarksffestslicl(ncss)
0.00-0.80 MADE GROUND: ? Loose brown slightly clayey fine 10 coarse gravel with much cobble to

(O.BO) boulder sized concrele fragments. Gravel is fme to coarse angular to subrounded.

0.60 J
0.80-0.90 - MADE GROUND: Mass concrete
0.90-3.20 MADE GROUND: ? Loose dark brown sandy medium to coarse angular to subrounded gravel

of limestone and concrete. Very tarry with heavy hydrocarbon staining.

(2.30) 2.00 J

3.00 J
Pit terminated @ 3.2m - obstruction (possibly rockhead) 3.20 W

Shoring/Support: GENERAL
Stability: REMARKS

Tarry water encountered

I I
Standing@ 302m

A

01 IB I
C

All dimensions in metres jClient Bard Gais jMethod! Logged By
Scale 1:75 Plant Used O. Kelly
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PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 01513565555
Fax: 01513564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

TT56Job No IDate 28-07-03 IGround .Level (m) ICo-Ordinates 0
0025837 28-07-03 6.25

Contractor Sheet

Geotech Specialists 1 of 1

0 A B C D 0
Legend

- -
-

,-= -)

- ~

2- 1-2

- -
3-::: -3

:
~ -

f:
4- 1=-4

- -

5-= -5=:
-=:

L - L

STRATA SAMPLES & TESTS
·my;Pul No DESCRIPTION Depth No Rernarksrrestsiclrness)

0.00-0.10 - .(Grass and shrubs over) Toosoil
0.10-0.20 - ~MADEGROUND: Concrete : 0.300.20-0.30 \MADE GROUND: Brick floor

J

0.30-1.80 MADE GROUND: 7 Medium dense brown gravelly sand with much brick and concrete, and
(1.50) rare limestone, mctal, timber pipes and small lumps ofclay. Gravel is fine to coarse angular to

subroundcd of brick, concrete and limestone. Brick structure present in Faces C and D with
1.30 Jtarry material below bricks in Face D.

Pit terminated @ 1.8m - obstruction (brick floor) in base ofpit 1.75 J

Shoring/Support: GENERAL
Stability: REMARKS

Slight seepage @1.75m

I I

A

D[ I
B I

C

All dimensions in metres IClient Bard Gais IMethod! Logged By IScale 1:75 Plant Used V. Sankey
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-::;~
PARKMAN

Parkman Ltd
Uoyd Drive
CH659HQ
Telephone: 01513565555
Fax: 0151 3564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

TT57Job No Date
26-07-03

Ground Level (m) ICo-Ordinates 0
0025837 26-07-03 7.67

Contractor Sheet

Geotech Specialists 1 of 1

0 A B C D 0
Le end

- -
1- -1

::. ~
- f-

2- 1--2

- -
3-:: -3

== -
4- 1--4

- I-

-
5-= -5

= -
-

/ f-

STRATA SAMPLES & TESTS
ITh~;pth No DESCRIPTION Depth No Remarksffestsic){ness)
0.00-0.20 I---- MADE GROUND: ? Loose dark grey sandy angular to subrounded limestone gravel hardcore
0.20-1.50 l\witb some domestic refuse at base. I

MADE GROUND: ? Loose I medium dense line to coarse sand witb much brick rubble
(1.30) including brick and concrete foundations.

1.00 J

1.50-5.20 MADE GROUND: ? Soft grey sandy gravelly clay with many angular to subangular limestone
cobbles.

2.00 J

(3.70)

4.00 J

Pit tenninated @5.2m - maximum reach of excavator

Shoring/Support: GENERAL
Stability: REMARKS

No groundwater encounterec

I I
A

DI I
B I

C

All dimensions in metres Client Bard Gais " Method! Logged By
Scale 1:75 Plant Used O. Kelly
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...,@
PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 0151 3565555
Fax: 01513564225 TRIAL PIT LOG

Project 1RIALPITNo
Limerick Gasworks

TTS8Job No IDate 26-07-03
Ground Level (m) ICo-Ordinates 0

0025837 26-07-03 7.95
Contractor Sheet

Geotech Specialists 1 of 1

0 A B C D 0 Le end

~ -

1- -I

= I::~
2- -2

- -
= 1=-33--=

~

- I-

4--= 1--4

= --=-
5- -5

- l-

t; :: r

STRATA SAMPLES & TESTS
m~cepul No DESCRJPTION Depth No RemarksrrestslicRness)
0.00-0.40 MADE GROUND: ? Loose brown gravelly fine to coarse sand with some large angular

- cobbles and boulders oflimestone and concrete.
0.40-3.70 MADE GROUND: ? Loose tan brown slightly gravelly fine to coarse sand

1.00 J

(3.30) 2.00 J

3.00 W

Pit terminated @ 3.7m - water obscuring base of pit

Shoring/Support: GENERAL
Stability: REMARKS

Standing water @ 3.0m

I I

A

°1 IB I
C

All dimensions in metres IClient Bord Gais IMethod! Logged By
Scale 1:75 Plant Used O. Kelly
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.:~~
PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 0151 3565555
Fax: 0151 3564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

TT59Job No J Date 26-07-03 IGround Level (m) ICo-Ordinates 0
0025837 26-07-03 8.05

Contractor Sheet

Geotech Specialists 1 of 1

0 A B C D 0
Lej?;end

- -

1- -1

~
:: I=-
= I-

2-= 1-2=
- -
-

3- -3
-
::. -=-

4-=- 1-4

..: I-

5-= 1-5
-
..: -..:

c :

STRATA SAMPLES & JESTS
~cepth No DESCRIPTION Depth No RemarksrrestsiclCness)
0.00-0.10 - ,(Grass over) Tonsoil
0.10-2.00 MADE GROUND: ? Loose / medium dense brown slightly clayey sandy fine to coarse angular

to rounded gravel with many cobbles and boulders of concrete and much whole and
fragmented brick.

(1.90)

1.30 J

2'~8~5o)° MADE GROUND: ? Loose brown slightly gravelly fine to coarse sand with many cobbles of
limestone. 2.30 J

2.50-4.00 MADE GROUND: ? Dense angular cobbles and boulders of limestone.

(1.50)
3.40 W

Pit tenninated @ approximately 4m - water obscuring base ofpit

Shoring/Support: GENERAL
Stability: REMARKS

Water standing@304m

I I

A

.01 IB I
C

All dimensions in metres IClient Bard Gais IMethod! Logged By
Scale 1:75 Plant Used O. Kelly
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PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 01513565555
Fax: 0151 3564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

TT100Job No IDate 11-08-03 IGround Level (m) ICo-Ordinates 0
0025837 11-08-03 7.15

Contractor Sheet

Geotech Specialists 1 of 1

0 A B C D 0
Le end

-
.:: -
=-

1-= -I

- ~
f-

- - -
2- f-2

=
.

-= ,--
= '-

3-= -3

- -

4-;: ~4

= ~

-= ~

5- -5

- -
,.

"STRATA SAMPLES & TESTS

~;~hs) No DESCRIPTION Depth No RemarksrrestsIC ess
0.00-0.30 Concrete (reinforced)
0.30-1.20 Made Ground: Concrete (mass) over loose brown sandy coarse to angular gravel hardcore fiU

(0.90) between dense brown sandy angular cobbles / boulders of limestone. Slight odour ofpurifiers,
strong initially.

l·t8~5~0 Made Ground: Loose brown clayey medium to coarse sand with some fine to coarse angular to
lAO JS]subrounded gravel with hydrocarbon odour.

1.70-2.70 Loose white / light grey fine to coarse sand - limey appearance, hydrocarbon odour

(1.00)
2.20 JS2

TP terminated @ 2.7m; water obscuring base ofpit and unstable sides

Shoring/Support: GENERAL
Stability:tJnstabJe sides REMARKS

Water standing @ 2.6m; gre

I I
with hydrocarbon sheen

A

DI IB I
C

All dimensions in metres IClient Bord Gais IMethod! Logged By
Scale 1:75 Plant Used O. Kelly
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PARKMAN

Project

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 01513565555
Fax: 01513564225 TRIAL PIT LOG

TRIAL PIT No
Limerick Gasworks

lob No

0025837
Contractor

I
Date 09-08-03

11-08-03 I
Ground Level (m)

7.10
ICo-Ordinates 0 TT101

Sheet

-

Geotech Specialists

o__,--------------'A~-----.------'B=------,-------'C=::....------.---------"'D~-----.- 0

~

1 of 1

Le end

1-

-

2-

-

3-

-

4

=::-
5-

-

-I

-3

-5

-

0.00-0040 Concrete

STRATA
DESCRIPTION

SAMPLES & TESTS
Depth No Remarksrrests

OA8~g.9o Made Ground: Loose brown coarse sand with much brick and angular to subangular gravel
( U) and cobbles ofconcrete.

0.90-3.50 I---+--=M--=a-d=-e---:Q=-r-ou-n---:d:-:---:C=-o-n-cr-e-te-a-n-:-d::-br--=ic--:k---:l:-ay-e-rs-.--:B=-n-;-·c-:-ks-ar-e-s-ta-;-in-ed--=-=-b=-Ia---:ck,-----w-;-it=-h---:sl:-:-igh--;-t=-hy-d=-ro-c-a--:rb-o-n---i 0.80
odour in places; with depth (below 2.7m) becoming dark 'old' concrete with IDS odour.
Timber is also present within the concrete.

(2.60)

lSI

Water present @ 2.7m, dark with H2S odour and hydrocarbon sheen

Soft grey / dark grey sandy clay with some wood fragments.

TP tenninated @ 4.0m; water obscuring base ofpit

2.70

3.70

IS2

IS3

Shoring/Support: GENERAL
Stability: Stable REMARKS

Water standing @ 2.5m
after 20 minutes

I I

A

D[ IB I
C

All dimensions in metres IClient Bord Gais IMethod! Logged By

IScale 1:75 Plant Used O. Kelly
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.~
PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 01513565555
Fax: 0151 3564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

TT102Job No IDate 28-07-03
, Ground Level (m) ICo-Ordinates 0

0025837 28-07-03 7.67
Contractor Sheet

Geotech Specialists 1 of 1

a _ A B C D a Le end

f-

-= ~

f-

1- -1

- --
2- -2

f:
-= l-

f-

3- 1=-3
f-

- -
4-:: -4

=::::. -

5- f-5

- l-

f) f-o c

STRATA SAMPLES & TESTS

~~~ss) No DESCRIPTION Depth No Remarksffests

0.00-0.10 - \~!ADE.GROUND: ?Medium dense dark brown / black slightly sandy gravel with much stone. /
0.10-2.00 Gravel IS nne to coarse subanr!lliar to subrounded.

MADE GROUND: ?Mediun.1 dense brown I black sandy gravel with much brick and stone, and
rare pipe, metal cables and concrete. Gravel is fine to ooarse subangular to subrounded. Tarry

(1.90) material with hydrocarbon odour present within fill at base of trial pit.

2.00 J

Shoring/Support: GENERAL
Stability: REMARKS

I I
A

DI
1

8 I
C

All dimensions in metres IClient Bord Gais IMethod! Logged By

IScale 1:75 Plant Used V. Sankey
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"=WPARKMAN

Project

Parlanan Ltd
Lloyd Drive
CH659HQ
Telephone: 0151 3565555
Fax: 0151 3564225 TRIAL PIT LOG

TRIAL PIT No
Limerick Gasworks

Job No

0025837
IDate 11-08-03

11-08-03 I
Ground Level (m)

7.65
, Co-Ordinates 0 TT102A

Contractor

o _

=::
1-

2-

3-

4-:::
=
-

5-

..:.

=
(i

Geotech Specialists

A B

STRATA

c

Sheet

1 of 1

D 0
Le end

-

'=-1
f-

f:

-2-
-

f--3
f-

I-

-4

-

-5
1=
I-

SAMPLES & JESTS
~l.,}<wtll_, No
r rmcRnCSSI
0.00-2.30

(2.30)

DESCRIPTION

Made Ground: Loose brown I tan brown sandy fme to coarse angular to subrounded gravel of
limestone, concrete, brick, old plastic gas pipes, bund tape with cobbles and boulders of
concrete and limestone. Some timber is also present at depth.

Concrete @ 104m; represents original floor level

Water draining slowly from old water pipe @ 1.8m

Timber @ 2.2m

Depth No RemarkslTests

Shoring/Support:
Stability:

GENERAL
REMARKS

All dimensions in metres IClient
Scale 1:75

Bard Gais
/

MethOd!
Plant Used

Logged By
O. Kelly
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.:W
PARKMAN

Project

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 01513565555
Fax: 0151 356 4225 TRIAL PIT LOG

lRIALPITNo
Limerick Gasworks

Job No

0025837
Contractor

).,leptl1 N
nllicKIlCSS) 0

IDate 11-08-03
11-08-03 I

Ground Level (m)

6.25

DESCRIPTION

, Co-Ordinates 0 TT103

Sheet

1 of 1

-

~1

f
I-

-2

-

-3

l
f-

f-4

-

SAMPLES & 'JESTS
Depth No Remarksffests

0.00-0.30 Made Ground: Loose brown slightly clayey sandy fine to coarse angular to subrounded gravel
- oflimcslone brick and concrete.

Shoring/Support:
Stability:

GENERAL
REMARKS

I All dimensions in metres IClient
Scale 1:75

Bord Gais
I
Method!
Plant Used

Logged By
O. Kelly
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$?:>
PARKMAN

Parkman Ltd
Lloyd D11ve
CH659HQ
Telephone: 015 I 3565555
Fax: 0151 3564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

IP04Job No , Date 11-08-03
Ground Level (m) ICo-Ordinates 0

0025837 11-08-03
Contractor Sheet

Geotech Specialists 1 of 1

o _ A B ( D 0
Le end

~ -

1- -1

- r=-
f-

2- f---2

- =
3- =-3

-= ~= ~
4-= f---4-

- ~

-
5- -5

-
-= -

= ~(iF -

S1RATA SAMPLES & TESTS

~~~s) No DESCRIPTION Depth No Remarksrrests

0.00-0.85 Made Ground: Loose brown I dark grey tarry sandy fme to coarse angular to subangular of
(0.85) ash, some coarse concrete cobbles. In places, gravel is bound by tar.

0040 JSl

0.85-0.90 ?Possible Limestone bedrock?

TP terminated @ 0.85m; possible rockhead

Shoring/Support: GENERAL
Stability: REMARKS

I I
A

D[ )8 I
C

I All dimensions in metres IClient Bord Gais /MethOd! Logged By
Scale 1:75 Plant Used O. Kelly
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.,@
PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 01513565555
Fax: 0151 3564225 TRIAL PIT LOG

Project TRIAL PIT No

Limerick Gasworks
IP03Job No IDate 11-08-03 IGround Level (m) Co-Ordinates 0

0025837 11-08-03 6.20
Contractor Sheet

Geotech Specialists 1 of 1

o _ A B C D
I- 0

Le end

: I:--=-
1- ~l

I-

- I-

2- ~2

l::
- I:-
:

I-

3- ~3

- I-

4- ~4

- -

= I-
5-= 1-5-

- I-
-

f f

STRATA SAMPLES & TESTS

m{?;pth No DESCRIPTION Depth No RemarksrrestslicKlless)
0.00-1.65 Made Ground: Loose brown sand with mch domestic refuse, car battery, metal, wood, concrete

blocks, limestone blocks, glass jars, pottery plastic tyres and glass fragments.

(1.65)

TP ICJ111inatcd @ 1.65m; sides unshible and pipe obstructing progress

Shoring/Support: GENERAL

Stability:Unstable sides REMARKS

I 1

A

°1 IB I
C

All dimensions in metres IClient Bord Gais IMethod! Logged By
Scale 1:75 Plant Used O. Kelly
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PARKMAN

Parkman Ltd
Lloyd Drive
CH659HQ
Telephone: 0151 3565555
Fax: 0151 3564225 TRIAL PIT LOG

Project TRIAL PIT No
Limerick Gasworks

IP05Job No IDate 11-08-03 IGround Level (m) ICo-Ordinates 0
0025837 11-08-03 6.30

Contractor Sheet

Geotech Specialists 1 of 1

0 A B C D
I- 0

Le end

r::
- ~

i-

I- 1-1

= -
2- =-2-

- I-

=
3-= ----3

-
- -

4-:: -4
-

~
I-

r::
5-'::: 1-5

-=
-

6 = .r,

STRATA SAMPLES & TESTS
~tPltl No DESCRIPTION Depth No Remarksrrestsicl(ne5s)
0.00-0.20 Concrete
0.20-1.40 Made Ground: 13rick rubble fill

(1.20)

1.40-1.45 ?Possible Limestone bedrock? /

TP terminated due to presence of obstruction - possible rockhead

Shoring/Support: GENERAL
Stability: REMARKS

J I

A

DI IB I
C

All dimensions in metres IClient Bard Gais , Method! Logged By

IScale 1:75 Plant Used O. Kelly
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Soil Chemical Results

Master Copy
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Parkman Soils Master Copy Limerick Gasworks October 2003

client sample ID TI55 TI55 TI56 TI56 TI57 TI57 TI58 TI58 TIS9
Depth Units 0.60 2.00 0.30 1.75 1.00 4.00 1.00 2.00 1.30
pH pH Units 7.24 7.78 6.30 8.23 7.39 6.90 8.28 8.79 7.05

% Loss on 19n1tlon % 12.0 11.0 5.0 6.0 8.0 2.0 10.0 9.0 12.0

% Moisture Content '/0 17.5 34.2 9.2 12.5 13.5 12.2 26.2 23.8 8.6

% Stones % 51.5 11.3 34.9 41.9 26.7 8.2 13.2 16.3 35.4

Cresols mg/kg <0.01 32.59 0.01 0.01 0.01 0.12 0.06 <0.01 0.22

Xylenols & Ethylphenols mg/kg <0.01 <0.01 <0.01 0.02 <0.01 0.04 <0.01 <0.01 0.02

Naphthols mg/kg <0.01 <0.Q1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Phenol mgll<g <0.01 5.16 <0.01 <0.01 0.01 0.04 0.03 <0.01 0.09

Trlmethylphenol mglkg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Total Phenols mg/kg <0.01 37.75 0.01 0.04 0.02 0.21 0.08 <0.01 0.5

Naphthalene mglkg 29.182 3651.266 0.26 2.357 1.632 0.033 49.974 1.249 32.978

Acenaphthylene mg/kg 10.521 239.141 0.523 4.868 1.362 0.029 4.807 0.696 27.831

Acenaphthene mg/kg 15.201 759.413 0.073 0.958 0.261 0.008 0.644 0.705 5.868

Fluorene mg/kg 21.831 922.376 0.301 2.204 0.674 0.011 2.742 0.668 20.671

Phenanthrene m9/kg 76.964 2519.719 0.951 7.852 5.723 0.097 6.892 2.705 63.236

Anthracene mg/kg 29.733 1113.534 0.406 3.639 2.308 0.072 2.463 1.018 22.819

Fluoranthene mg/kg 94.365 1252.986 1.436 13.65 13.244 0.105 4.466 6.705 71.778

Pyrena mg/kg 57.94 829.242 1.248 12.232 10.412 0.095 3.346 5.42 50.715

Cyclopenta(cdlpyrene mg/kg 0.747 41.021 0.426 2.105 2.196 0.029 0.539 1.041 8.335

Benzo(B)anlhracene mg/kg 48.208 447.044 1.411 6.496 7.367 0.098 1.806 3.865 28.475

Chrysene mg/kg 31.741 441.532 1.435 6.679 6.473 0.098 2.182 3.986 25.469

Benzo(blfluoranthene mg/kg 70.757 612.423 2 11.211 11.8 0.113 2.916 9.506 45.248

Benzo(klfluoranlhene mglkg 14.595 104.902 1.065 4.521 3.589 0.057 0.961 2.308 14.107

Benzo(e)pyrene mg/kg 20.534 167.257 1.216 6.321 5.296 0.075 1.665 4.44 16.243

Benzo(a)pyrene mg/kg 31.077 306.311 1.319 4.421 6.087 0.076 1.265 4.604 21.06

Indeno(1/2/3-cd)pyrene mg/kg 16.025 140.616 1.534 7.452 6.237 0.096 2.64 5.952 21.72

OI·benz(aIh)anthracene mgll<g 4.294 38.268 0.381 2.051 1.696 <0.001 0.73 1.308 5.185

Benzo(g/h/llperylene mg/kg 17.036 152.554 1.855 8.616 6.643 0.096 2.889 6.419 23.635

Anthanthrene mgll<g 7.635 87.515 0.255 0.754 2.328 <0.001 0.673 1.102 4.977

Total PAH mglkg 598.387 13647.318 16.095 108.39 95.329 1.191 93.619 63696 512.372

Easily.llberatable Cyanide mg/kg 2.47 1.20 <1 <1 <1 <1 1.02 2.39 1.78

Complex Cyanide mg/kg 280.8 2042.2 4.1 '10.8 <2.5 19.0 106.5 114.3 115.8

Total Cyanide mg/kg 283.3 2043.4 4.1 10.75 <2.5 19.02 107.5 116.7 117.6

Elemental Sulphur mglkg 3036 <50 <50 211 <50 <50 <50 196 72

Exchangeable Ammonium mg/kg 10.3 48.1 2.3 6.8 3.2 13.3 10.0 4.3 33.2

Arsenic mglkg 8 <1 3 54 41 49 '16 38 85

Cadmium mg/kg 4 4 <1 5 3 4 I 2 <1

Chromium mg/kg 79 92 146 48 117 136 100 56 115

Lead mg/kg 1632 434 127 674 905 1101 496 1522 130

Mercury mg/kg <1 <1 <1 <1 <1 <1 <1 <1 <1

Selenium mg/kg <1 <1 <1 <1 <1 <1 <1 <1 <1

Copper mg/kg 644 28 178 152 159 217 102 128 70

Nickel mg/kg 111 40 254 242 77 90 55 63 213

Zinc mg/kg 1637 840 424 1116 1017 1275 423 1008 350

Boron mg/kg <1 <1 <1 <1 1 <1 <1 2 <1

Benzene mg/kg 0.006 111.645 <0.001 0.022 <0.001 <0.001 <0.001 <0.001 <0.001

Toluene mg/kg 0.019 401.893 <0.001 0.03 <0.001 <0.001 <0.001 <0.001 0.002

Ethylbenzene mglkg 0.03 89.473 <0.001 0.017 <0.001 <0.001 <0.001 <0.001 <0.001

Xylene mg/kg 0.256 710.823 <0.001 0.084 <0.001 <0.001 <0001 <0.001 0.006

2·lsopropyl Phenol by HPLC m9/k9 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01

Catechol by HPLC mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Resorcinol by HPLC mg/kg <0.01 <0.01 <0.01 <0.01 <0,01 <0.01 <0.01 <0.01 <0.01

Benzene by GC mg/kg 38.959 - <0.01 .
Ethylbenzene by GC mg/kg 28.685 <0.01

Toluene by GC mg/kg 149.254 <0.01 .
Xylene by GC mg/kg 182.698 . . <0.01 . .

Chloride mg/kg 170 130 20 50 40 65 30 545 475

SUlphate Soluble as S04 mg/kg 5100 850 5395 7440 935 28 1190 1740 6595

MTBE by GC mg/kg 0.445 - . <0.01
Total TPH mg/kg 5128 26907 473 855 670 339 68 41 1261
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Parkman Soils Master Copy limerick Gasworks October 2003

client sample ID TT 101 TT101 TT102 TT104 TT52 TT53 TT53 TT54 TT54 TT54E
Depth Units 2.70 3.80 2.00 1.20 EARTH 1.00 4.50 0.50 4.20 0.60
pH pH Units 7.52 8.20 8.13 7.73 7.48 7.54 7.86 7.18 6.00 8.46

% Loss on Ignition % 12.0 3.0 4.0 7.0 1.0 9.0 4.0 39.0 17.0 16.0

%Moisture Content 'k 14.6 12.7 14.7 13.7 8.4 21.9 37.9 19.4 27.5 13.1

% Slones % 47.7 <0.1 5.0 19.0 28.8 20.4 <0.1 27.9 34.8 25.1

Cresols mg/kg 0.02 0.14 0.02 0.46 <0.01 2.27 0.01 0.64 0.82 1.74

Xylenols & Ethylphenols mglkg 0.22 0.24 0.03 <0.01 <0.01 2.29 <0.01 1.5 1.14 4.65

Naphthols mg/kg 0.02 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03

Phenol mglkg 0.01 0.04 0.01 0.75 <0.01 0.64 <0.01 0.13 0.68 0.88

Trlmethylphenol lng/kg 0.2 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.1 0.35

Total Phenols mg/kg 0.47 0.47 0.1 1.28 <0.01 5.19 0.Q1 2.48 2.89 10.1

Naphthalene mg/kg 74.271 12.304 26.188 0.509 0.51 25.35 4.689 127.279 8.39 1249.912

Acenaphthylene mglkg 4.298 0.484 19.043 2.686 0.187 13.43 0.658 23.42 1.374 375.939

Acenaphthene mg/kg 9.285 1.8 5.657 0.161 0.043 2.883 0.565 15.9 4.109 155.361

Fluorene mg/kg 11.543 2.249 21.301 0.818 0.122 16.577 1.527 54.842 3.681 435.693

Phenanthrene mlllkg 60.144 7.42 57.025 6.126 0.351 167.512 7.965 352.204 31.808 1036.478

Anthracene mg/kg 10.637 2.078 9.357 8.438 0.128 55.068 2.691 89.242 9.25 334.663

Fluoranthene m9/kg 70.145 0.507 8.656 11.921 0.363 157.269 7.799 312.009 81.974 678.309

Pyrene mglkg 49.932 3.976 12.328 13.991 0.312 114.899 5.662 352.488 72.696 402.853

Cyclopenta(cdjpyrene mg/kg 7.91 <0.001 0.626 2.893 0.058 3.867 0.322 28.508 14.704 81.054

Benzo(alanthracene mg/kg 37.412 1.808 1.353 6.635 0.149 97.01 4.703 114.266 58.769 248.18

Chrysene mglko 41.789 1.662 2.063 6.669 0.146 62.216 3.1 115.988 57.59 193.98

Benzo(b)fluoranthene m9/kg 101.982 3.194 1.597 8.024 0.132 99.397 6.114 110.149 83.64 232.88

Benzo(klfluoranthene mg/kg 17.059 0.999 0.349 3.354 0.069 21.059 1.133 36.557 32.341 70.656

Benzo(e}pyrene mg/kg 36.584 1.384 0.95 5.498 0.087 39.493 1.893 56.969 49.829 109.388

Benzo(a}pyrene mglkg 39.318 2.25 0.889 6.241 0.081 58.691 2.761 61.951 63.876 145.136

Indeno(1/2/3-cd)pyrene mglkg 27.249 1.437 0.623 5.437 0.135 29.212 1.053 47.356 74.337 106.022

Ol-benz(a/h)anthracene mg/kg 10.285 0.436 0.179 1.511 0.04 7.055 0.329 12.346 19.977 33.637

Benzo(g1h/l}perylene mg/kg 27.636 1.631 1.093 6.874 0.169 33.029 1.378 58.291 89.339 107.236

Anthanthrene mg/kg 9.451 0.796 0.291 1.347 0.04 16.494 0.673 5.514 25.177 35.233

Total PAH mglkg 646.929 51.415 169.569 99.133 3.121 1020.51 55.015 1975.777 782.861 6032.608

Easily·liberatable Cyanide mglkg <1 <1 <1 <1 <1 <1 <1 4.86 <1 <1

Complex Cyanide mg/kg 6.0 <2.5 16.9 8.7 <2.5 124.3 <2.5 1149.1 402.5 79.1

Total Cyanide mg/kg 6.0 <2.5 16.86 8.67 <2.5 124.3 <2.5 1154.0 402.5 79.1

Elemental Sulphur mg/k9 <50 686 1095 158 <50 <50 237 55546 2701 <50

Exchangeable Ammonium mg/kg 28.1 56.0 9.1 6.3 7.9 11.3 22.7 134.3 10.1 5.3

Arsonic mg/kg <1 <1 46 40 45 <1 <1 12 102 116

Cadmium mg/kg <1 <1 4 1 <1 <1 <1 <1 <1 3

Chromium mg/kg 10 66 169 96 78 91 119 111 64 111

Lead mg/kg 44 41 1513 1094 1747 273 47 333 1592 1969

Morcury mg/kg 6 9 <1 <1 <1 3 <1 <1 <1 <1

Selenium mg/kg <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Copper mg/kg 25 21 217 109 136 150 32 126 178 387

Nickel mg/kg 31 80 97 53 107 117 78 80 153 232

Zinc mg/kg 55 76 1271 728 497 708 159 345 284 1504

Boron mg/kg 2 2 <1 <1 <1 <1 <1 2 <1 <1

Benzene mg/kg 0.163 0.954 <0.001 <0.001 <0.001 0.011 0.005 1.312 0.012

Toluene mg/kg 0.006 t.183 <0.001 <0.001 0.006 0.027 0.002 0004 0.169

Ethylbenzene mg/kg 0001 4.193 <0.001 <0.001 <0.001 0.003 0.004 0.002 0.383

Xylene mglkg 0.013 4.203 <0.001 <0.001 0.001 0.02 0.028 0.008 10.985

2·lsopropyl Phenol by HPLC mg/kg <001 <0,01 0.03 0.06 <0.01 <0.01 <0.01 0.21 0.14 2.46

Catechol by HPLC mglkg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0,01 <0.01 <0.01 <0.01

Resorcinol by HPLC mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzene by GC mg/kg 1.228 . · . 0.039 ·
Elhylbenzene by GC mg/kg 0.32 . 0.07 .
Toluene by GC mg/kg 0.294 · 0017

Xylene by GC mglkg 0.802 . 0.419 ·
Chloride m9/kg 300 45 80 35 270 25 60 615 310 115

Sulphate Soluble as S04 mg/kg 3685 210 115 230 43 4930 145 7915 1530 370

MTBE by GC mg/kg <0.05 · . <0.01 ·
Total TPH mg/kg <10 25886 36 25 558 66 3931 139 5234

Page 3 of 4

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-05-2012:04:39:01



Parkman Soils Master Copy Limerick Gasworks October 2003

cHent sampfe fD BH42 BH42 BH43 BH43 BH43 IP04 TIl00 TIl00 TTl00DUP TIl0l
Depth Units 3.00 5.00 0.60 2.05 4.20 0.40 1.40 2.20 2.20 0.80
pH pH Units 7.44 7.54 7.60 9.35 7.84 7.87 7.85 12.61 12.60 7.77

% Loss on Ignition % 13.0 5.0 13.0 8.0 2.0 37.0 5.0 15,0 13.0 6.0

% Moisture Content % 12.7 15.5 16.2 26.7 7.6 3.7 13.2 30.0 27.2 9.1

% Stone. % 19.9 29.3 12.7 13.1 11.0 22.2 <0.1 2.4 <0.1 23.7

Cresol. mg/kg 33.48 19.7 2.3 0.Q7 0.02 357 4.15 3.45 7.34 0.01

Xylenols & Elhylphenols mg/kg 51.44 30.45 <0.01 <0.01 0.01 554.26 7.78 2.64 5.59 <0.01

Naphthol. mg/kg 0.24 0.1 0.02 <0.01 <0.01 20.65 0.79 0.21 0.46 <0.01

Phenol mglkg 13.6 0.61 <0.01 <0.01 <0.01 81.82 0.99 1.29 3.45 <0.01

Trlmelhylpheno! mglkg <0.01 <0.01 <0.01 <0.01 <0.01 138.63 4.18 0.42 0.84 <0.01

Total Phenols mg/kg 129.24 76.12 2.31 0.07 0.04 1152.7 17.89 8 17.69 0.01

Naphthalene mg/kg 1905.276 146.317 52.657 15.603 0.336 3782.908 151.828 11.714 8.292 12.024

Acenaphthylene mg/kg 600.279 82.195 11.837 18.238 0.069 239.503 22.173 1.251 1.127 2.095

Acenaphthene mg/kg 147.117 17.287 49.963 8.985 0.127 759.345 8.481 0.173 0.295 0.599

Fluorene mg/kg 484.643 74.071 57.784 38.604 0.218 932.532 32.79 0.279 0.773 1.116

Phenanthrene mg/kg 1255.486 210.461 152.577 220.786 0.807 2756.395 84.449 26.553 28.998 7.143

Anthracene mg/kg 439.224 70.662 124.423 56.252 0.213 907.164 28.051 11.079 9.846 2.155

Fluoranthene mg/kg 907.003 168.115 69.883 203.114 0.886 1784.275 46.371 39.464 32.789 14.102

Pyrene mg/kg 562.9 111.022 81.836 152.906 0.733 1132.075 31.727 28.445 23.474 10.123

Cyclopenta(cdlpyrene mg/kg 18.162 <0.001 <0.001 <0.001 0.075 4.473 0.383 0.089 0.314 <0.001

Benzo(a)anthracene mg/kg 302.824 61.868 25.523 70.874 0.282 664.098 19.253 22.318 12.929 9.955

Chrysene mg/kg 235,322 58.703 28.347 67.564 0.216 502.367 '15.138 19.535 13.026 13.686

Benzo(b)f1uoranlhene mg/kg 397.253 82.004 34.163 121.823 0.225 1033.66 33.915 39.756 25.501 39.293

Benzo(klfluoranlhene mglkg 94.703 28.324 12.365 33.653 0.074 232.749 5.42 8.474 6.333 9.151

Benzo(e)pyrene mglkg 136.325 32.582 21.176 54.573 0.112 327.732 10.271 14.283 9.303 13.305

Benzo(a)pyrene mglkg 210.267 46.971 27.304 60.722 0.136 524.128 15.516 19.293 12.638 10.596

Indeno(1/2/3-<:d)pyrene mglkg 131.663 23.892 14.157 48.782 0.079 272.827 8.539 13.07 7.873 10.833

D~benz(a/hlanlhracene mglkg 45.894 8.016 3.863 12.402 0.034 103.347 3.151 4.051 2.375 3.466

Benzo(g1hnjperylene mg/kg 124.264 24.969 16.054 56.773 0.121 264.762 8.768 13.297 7.982 10.347

Anthanthrene mglkg 68.815 8.98 4.919 5,043 0.024 157.333 4.656 5.489 2.627 1.444

Total PAH mg/kg 8067.44 1252.458 808.829 1244.695 4.768 16381.693 530 901 278.612 206.495 171.433

Easlly·liberatable Cyanide mg/kg <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Complex Cyanide mglkg 31.4 11.3 61.1 99.5 13.9 99.8 66.5 980.3 83.4 20.9

Tolal Cyanide mglkg 31.40 11.28 61.5 99.8 13.19 66.5 980.3 83.4 123.4 20.9

Elementel Sulphur mg/kg <50 <50 <50 <50 52 <50 1133 <50 <50 <50

Exchangeable Ammonium mg/kg 20.4 23.1 3.0 4.9 2.8 \5.4 26.3 8.7 8.2 4.9

Arsenic mg/kg <1 <1 <1 <1 <1 10 <1 <1 <1 <1

Cadmium mg/kg <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Chromium mg/kg 13 14 15 17 11 <1 2 3 4 13

Lead mg/kg 126 152 2105 162 15 55 35 8 14 40

Mercury mg/kg <1 <1 <1 <1 <1 7 2 <1 <1 5

Selenium mg/kg <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Copper mg/kg 18 17 78 34 1 5 12 12 15 25

Nickel mg/kg 15 \5 24 21 9 4 19 19 20 28

Zinc mg/kg 198 66 222 41 '17 66 20 11 14 76

Boron mg/kg <1 <1 1 2 <1 1 2 <1 <1 2

Benzene mg/kg 93.281 0.11 <0.001 <0.001 0.005 21.485 0.193 0.897 0.633 0.021

Toluene mg/kg 111.123 0.422 0.002 <0.001 <0.001 37.209 0.126 0.786 0.616 0.004

Elhylbenzene mg/kg 25.392 0.185 <0.001 <0.001 <0.001 19.4 0.074 0.113 0.098 0.002

Xylene mg/kg 230.479 2.157 <0.001 <0.001 <0.001 190.52 0.655 1.163 0.999 0.005

2·lsopropyl Phenol by HPLC mglkg 30.48 2526 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Catechol by HPLC mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0,01 <0,01 <0.01 <0.01 <0.01

ResorcInol by HPLC mgikg <0.01 <0.01 <0.01 <0.01 <0.01 <001 <0.01 <0.01 <0.01 <0.01

Benzene by GC mg/kg 125.96 0.011 47.346 - - - .
Ethylbenzene by GC mg/kg 24.696 <0.01 53503 . . . -
Toluene by GC mg/kg 160.893 <0.01 100.701

Xylene by GC mg/kg 201.314 <0.01 417.514

Chloride mg/kg 170 150 20 25 50 120 50 115 255 100

SUlphate Soluble as S04 mg/kg 635 275 1330 5070 520 255 665 550 305 7795

MTBE by GC mg/kg 1.817 - <0.01 <0.5 - -
Total TPH mg/kg 712 9635 534 - 343 129 98 468
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Parkman Soils Master Copy Limerick Gasworks October 2003

cnent sample ID 13H 35 BH35 13H 38 BH39D BH39D BH40 BH40 BH41 C BH41 C BH42
Depth Units 3.40 GL-1.20 0.60 4.50 6.50 4.00 5.00 3.50 5.50 2.00
pH pH Units 1.71 7.88 8.09 1.91 1.83 8.90 8.01 8.72 1.62 0.63

% Loss on Ignition % 1.0 9.0 1.0 8.0 4.0 5.0 3.0 2.0 3.0 12.0

% Moislure Conlenl % 17.5 7.2 4.2 26.3 18.1 13.5 15.8 6.7 4.3 14.5

% Siones % 9.4 28.9 30.1 <0.1 346.1 6.2 4.7 80.5 60.6 16.0

Cresols m9lkg <0.01 <0.01 0.01 0,43 0.24 <0.01 0.02 0.85 <0.01 47.87

Xylenols & Elhylphenols mg/kg <0.01 0.02 <0.01 0.88 0.12 <0.01 0.01 0.8 0.07 <0.01

Naphthols mglkg <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Phenol mg/kg <0.01 0.04 0.D1 <0.01 0.01 <0.01 0.03 <0.01 <0.01 11.52

Trlmethylphenol mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Total Phenols mg/kg <0.01 0.06 0.02 7.76 0.49 <0.01 0.06 2.55 0.07 59.39

Naphlhalene ing/kg 7.065 6.343 0.655 6.827 0.117 0.07 0.011 0.06 0.038 2244.963

Acenaphlhylene mg/kg 1.106 5.355 0.545 4.712 2.464 0.502 0.215 2,498 0.231 598.344

Acenaphthene mg/kg 1.61 1.306 0.051 6.039 1.012 0.227 0.317 1.171 0.082 202.021

Fluorene mg/kg 0.912 4,429 02 13.079 4.025 1.193 0.703 7.004 0.637 587.923

Phenanthrene mg/kg 4.69 46.919 0.832 41.632 11.643 5.818 2.035 22.691 2.482 1813.142

Anthracene mo/kg 1.296 10.997 0.272 10.835 3.728 1.321 0.595 7.279 0.901 682.484

Fluoranthene mg/kg 6.067 59.915 0.953 30.206 15.341 6.693 1.965 15.986 1.703 1110.939

Pyrene mg/kg 4.397 44.65 0.737 16,972 8.687 3.348 1.304 8.711 1.051 705.788

Cyclopenla{cd)pyrene mg/kg 0.812 8.465 <0.001 O.Og 0.036 0.015 <0.001 0.116 <0.001 52.209

Benzo(a)anthracene mg/kg 3.007 27.623 0.547 15.658 7.696 2.891 0.73 6.99 0.453 541.625

Chrysene mglkg 2.762 22.015 0.525 6.767 4.699 2.128 0.678 4.068 0.367 307.132

Benzo(b)fluoranlhene mg/kg 5.245 61.063 1.102 18.195 12.845 4.489 0.885 7.907 0.497 456.085

Benzo(k)fluoranlhene mg/kg 1.845 14.512 0.388 2.373 2.458 0.783 0.23 1.458 0.135 87.045

Benzo(ejpyrene mg/kg 2.085 19.622 0.548 4.703 3,618 1.35 0.247 2.057 0.136 155.569

Benzo(a)pyrene mg/kg 3.07 27.112 0.691 7.603 5928 \.876 0.375 3.413 0.243 270.199

Indeno{1/2I:kdjpyrene mglkg 1.643 24.692 0.554 4.029 3.756 1.314 0.312 2.135 0.152 118.299

DI·benz(alh)anlhracene mglkg 0.546 6.677 0.149 1.319 1.212 0.423 0.097 0.587 0.043 30.478

Benzo(g/h/I)perylene mglkg 1.854 31.26 0.692 4.892 4.115 1.687 0.356 2.341 0.166 139.275

Anthanthrene mg/kg 0.651 12.158 0.158 1.911 1.559 0.547 0.117 0.904 0.068 90.659

Tolal PAH mg/kg 49.663 435.114 9.598 196.964 94.94 35.674 11.261 97,465 9.385 10194.178

Easlly·liberatable Cyanide mglkg <1 <1 <1 <1 <1 <1 <1 <1 <1 1.85

Comple" Cyanide mg/kg 136,4 101.2 <2.5 71.8 24.7 102.7 17.2 60.8 19.2 58.2

Tolal Cyanide m9/k9 136.5 101.8 <:2.5 72.0 24.73 102.9 17.21 61.2 19.18 60.0

Elementa' Sulphur mglkg 1416 <50 <50 280 639 1180 435 403 2276 <50

Exchangeable Ammonium mg/k9 13.1 6.8 4.0 75.8 69.3 42.5 36.6 a9 62.6 31.1

Arsenic mg/kg <1 28 <1 <1 <1 <1 <1 <1 2 93

Cadmium rng/ko <1 <1 <1 <1 <1 <1 <1 <1 <1 2

Chromium mg/kg 13 29 6 51 21 19 11 13 4 105

Lead mg/kg 186 797 23 79 17 79 20 3 <1 379

Mercury mo/kQ <1 7 <1 1 <1 <1 <1 1 <1 2

6elenlum mg/kg <1 <1 <1 <1 <1 <1 <1 2 <1 <1

Copper m9/kg 32 270 16 28 17 47 13 15 8 138

Nickel mg/kg 14 61 8 56 26 24 16 19 4 158

Zinc mglkg 66 386 26 72 42 50 26 26 12 1237

Boron mg/k9 <1 <1 <1 <1 <1 <1 <1 4 3 <1

Benzene mg/kg 0.048 <0.001 <0.001 0.016 <0.001 0.003 0.052 0.537 0.061 90.124

Toluene mg/kg <0.001 0.001 <0.001 0.021 0.004 0.005 0.036 0.569 0.517 108.076

Ethylbenzene mg/kg 0.008 <0.001 <0.001 0.D16 <0.001 <0.001 0.D19 0508 0.768 18.617

Xylene mg/kg <0.001 <0.001 <0.001 0.071 0.002 0.002 0.036 1.255 10.179 188.196

2·lsopropyl Phenol by HPLC mg/k9 <0.01 <0.01 <0.01 6.42 0.12 <0.01 <0.01 1.1 <0.01 <0.01

Calechol by HPLC mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Resorcinol by HPLC mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzene by GC mg/kg 0.236 .
Ethylbenzene by GC mg/k9 0.259

Toluene by GC mg/kg 0.203 .
Xylene by GC m9/k9 1.167

Chloride mg/kg 585 220 65 95 95 610 95 280 285 140

Sulphale Soluble as S04 mg/kg 280 455 65 1435 1420 1380 380 430 425 1100

MTBE by GC mg/k9 <0.01 .
Total TPH mg/kg 175 <100 141 662 620 114 <10 123 24 17003
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Soil Chemical Results

Highlighted Copy
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Soil Highlighted

cltent sample IV
6H 35 DI,BH 35 16H 38 JIBH 39D DIBH 39D DIBH 40 oll'lH 40 lH 41 C 01

Depth Units Dutch ICRCUother 3.40 GL·1.20 0.60 4.50 6.50 4.00 5.00 3.50

loH loH Units 7.71 7.88 8.09 7.91 7.83 8.9 8.01 8.72
% Loss on lanition % 25 7 9 1 8 4 5 3 2
% Moisture Content % 17.5 7.2 4.2 26.3 18.1 13.5 15.8 6.7
0/0 Stones % 9.4 28.9 30.1 0.1 346.1 5.2 4.7 80.5
Cresols maiko 0.01 0.01 0.01 0.43 0.24 0.01 0.02 0.85
Xylenols &

mg/kg
Ethvlohenols 0.01 0.02 0.01 0.88 0.12 0.01 0.01 0.6
Naohthols maiko 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.01
Phenol maiko 0.01 0.04 0.01 0.01 0.01 0.01 0.03 0.01
Trlmethylohenol maiko 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols maiko 45 0.01 0.06 0.02 7.76 0.49 0.01 0.06 2.55

Naohthalene maiko 7.065 6.343 0.655 6.827 0.117 0.07 0.011 0.06
AcenanhthYlene maiko 1.106 5.355 0.545 4.712 2.464 0.502 0.215 2.498
Acenaohthene maiko 1.61 1.306 0.051 5.039 1.012 0.227 0.317 1.171
Fluorene maiko 0.912 4.429 0.2 13.079 4.025 1.193 0.793 7.094
Phenanthrene maiko 4.69 46.919 0.832 41.632 11.643 5.818 2.035 22.691
Anthracene maiko 1.296 10.997 0.272 10.835 3.728 1.321 0.595 7.279
Fluoranthene maiko 5.067 59.915 0.953 30.206 15.341 5.693 1.965 15.986
Pyrene maiko 4.397 44.65 0.737 16.972 8.687 3.348 1.304 8.711
CYclooenta(cdloYrene maiko 0.812 8.465 0.001 0.09 0.036 0.015 0.001 0.116
Benzo(alanthracene maiko 3.007 27.623 0.547 15.658 7.696 2.891 0.73 6.99
Chrvsene maiko 2.762 22.015 0.525 6.767 4.699 2.128 0.678 4.068
Benzo b f1uorantbene maiko 5.245 61.063 1.102 18.195 12.845 4.489 0.885 7.907
Benzo k Quoranthene maiko 1.845 14.512 0.388 2.373 2.458 0.783 0.23 1.458
Benzo elovrene maiko 2.085 19.622 0.546 4.703 3.618 1.35 0.247 2.057
Benzo aloyrene mo,ko 3.07 27.112 0.691 7.603 5.928 1.876 0.375 3.413

Indeno(1/2/3-cd)pyrene mg/kg 1.643 24.692 0.554 4.029 3.756 1.314 0.312 2.135

DI-benz(alh)anthracene mglkg 0.546 6.677 0.149 1.379 1.212 0.423 0.097 0.587
Benzo(o/hflloervlene maiko 1.854 31.26 0.692 4.892 4.115 1.687 0.356 2.341
Anthanthrene maiko 0.651 12.158 0.158 1.971 1.559 0.547 0.117 0.904
Total PAH maiko 49.663 435.114 9.598 196.964 94.94 35.674 11.261 97.465
TOTAL 10 Dutch PAH maiko 40 32.299 271.388 6.109 130.622 59.461 23.581 7.287 66.421

Easily-Iiberatable
mglkg

Cyanide 1 1 1 1 1 1 1 1
Comolex Cyanide maiko 136.4 101.2 2.5 71.8 24.7 102.7 17.2 60.8
Total Cyanide maiko 70 136.5 101.8 2.5 72 24.73 102.9 17.21 61.2
Elemental Sulohur maiko 5000 1416 50 50 280 639 1180 435 403
Exchangeable

mglkg
AmmonIum 13.1 5.8 4 75.8 69.3 42.5 36.6 8.9

Arsenic m.o/ko 55 1 28 1 1 1 1 1 1
Cadmium maiko 12 1 1 1 1 1 1 1 1
Chromium maiko 380 13 29 5 51 21 19 11 13
Lead maiko 530 186 797 23 79 17 79 20 3
Mercurv maiko 10 1 7 1 1 1 1 1 1
Selenium maiko 6 1 1 1 1 1 1 1 2
Coooer maiko 190 32 270 15 28 17 47 13 15
Nickel maiko 210 14 61 8 56 26 24 16 19
Zinc maiko 720 66 386 26 72 42 50 26 26
Boron maiko 3 1 1 1 1 1 1 1 4

Benzene maiko 1 0.048 0.001 0.001 0.016 0.001 0.003 0.052 0.537
Toluene maiko 130 0.001 0.001 0.001 0.021 0.004 0.005 0.036 0.569
EthYlbenzene maiko 50 0.008 0.001 0.001 0.016 0.001 0.001 0.019 0.508
XYlene maiko 25 0.001 0.001 0.001 0.071 0.002 0.002 0.036 1.255

2-lsopropyl Phenol by
mglkg

HPLC 0.01 0.01 0.01 6.42 0.12 0.01 0.01 1.1
Catechol bY HPLC maiko 0.01 0.01 0.01 0.01 0.01 0,01 0.01 0.01
Resorcinol by HPLC maiko 0.01 0.01 0.01 0.01 0.01 0,01 0.01 0,01

Benzene by GC maiko 1 0.236
Ethylbenzene by GC maiko 130 0259
Toluene by GC maiko 50 0.203
XYlene bY GC molko 25 1.167

Chloride maiko 585 220 65 95 95 610 95 280
Sulphate Soluble as

mglkg
S04 2000 280 455 55 1435 1420 1380 380 430

MTBE by GC maiko 0.01
Ilotal II'H maiko 800 175 100 141 662 620 114 10 123
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Soil Highlighted

Client sample ID
BH 41 C JIBH 42 )IBH 42 )IBH 42 JIBH 43 llBH 43 iIB"H 43 lrp

04 )1Depth Units Dutch ICRCUother 5.50 2.00 3.00 5.00 0.60 2.05 4.20 0.40

pH pH Units 7.62 9.63 7.44 7.54 7.6 9.35 7.84 7.87
% Loss on Illnition % 25 3 12 13 5 13 8 2 37.
% Moisture Content % 4.3 14.5 12.7 15.5 16.2 26.7 7.6 3.7
% Stones % 60.6 16 19.9 29.3 12.7 13.1 11 22.2
Cresols rna/kg 0.01 47.87 33.48 19.7 2.3 0.07 0.02 357
Xylenols &

mg/kg
Ethvlonenols 0.07 0.01 51.44 30.45 0.01 0.01 0.01 554.26
Nanhthols rna/kg 0.01 0.01 0.24 0.1 0.02 0.01 0.01 20.65
Phenol mg/kg 0.01 11.52 13.6 0.61 0.01 0.01 0.01 81.82
Trimethylphenol mll/kll 0.01 0.01 0.01 0.01 0.01 0.01 0.01 138.63
Total Phenols mg/kll 45 0.07 59.39 129.24 76.f21 2.31 0.07 0.04 115P

Naphthalene malkQ 0.038 2244.963 1905.276 146.317 52.657 15.603 0.336 3782.908
Acenaohthvlene malka 0.231 598.344 600.279 82.195 11.837 16.236 0.069 239.503
Acenaohthene ma/kQ 0.082 202.021 147.117 17.287 49.963 8.985 0.127 759.345
Fluorene ma/ka 0.637 587.923 484.643 74.071 57.784 38.604 0.218 932.532
Phenanthrene mg!kg 2.482 1813.142 1255.486 210.461 152.577 220.786 0.807 2756.395
Anthracene mg/kg 0.901 682.484 439.224 70.662 124.423 56.252 0.213 907.164
Fluoranthene mg/kg 1.703 1110.939 907.003 168.115 89.883 203.114 0.886 1784.275
Pyrene mll/kll 1.051 705.788 562.9 111.022 81.836 152.906 0.733 1132.075
Cvclopenta(cdlpyrene mlllkq 0.001 52.209 18.162 0.001 0.001 0.001 0.075 4.473
Benzo(a)anthracene mQ/kQ 0.453 541.625 302.824 61.868 25.523 70.874 0.282 664.098
Chrvsene mQ/kQ 0.367 307.132 235.322 56.703 28.347 67.564 0.216 502.367
Benzo b f1uoranthene ma/ka 0.497 456.085 397.253 82.004 34.163 121.823 0.225 1033.66
Benzo k f1uoranthene mQ/kQ 0.135 87.045 94.703 26.324 12.365 33.653 0.074 232.749
Benzo e lovrene malkQ 0.136 155.569 136.325 32.582 21.176 54.573 0.112 327.732
Benzo a lovrene rna/kg 0.243 270.199 210.267 46.971 27.304 60.722 0.136 524.128

Indeno(1/2/3-cd)pyrene mg/kg 0.152 118.299 131.663 23.892 14.157 48.782 0.079 272.827

Di-benz(a1h)anthracene mg/kg
0.043 30.478 45.894 8.016 3.863 12.402 0.034 103.347

Benzo(ll/h/llpervlene mQ/kg 0.166 139.275 124.284 24.989 16.054 56.773 0.121 264.782
Anthanthrene mQ/kg 0.068 90.659 68.815 8.98 4.919 5.043 0.024 157.333
Total PAH mQ/kQ 9.385 10194.18 8067.44 1252.456 808.829 1244.695 4.768 16381.69
TOTAL 10 Dutch PAH maiko 40 6.64 7315.10'3 566"6:0"52 lIM-.30t 6'43:'"29 '834.123 3.15 11691.69

Easily-Iiberatable
mg/kg

Cvanide 1 1.85 1 1 1 1 1 1
Comolex Cyanide mQ/kg 19.2 58.2 31.4 11.3 61.1 99.5 13.9 99.8
Total Cvanide mQ/kQ 70 19.18 60 31.4 11.28 61.5 99.~ 13.19 66.5
Elemental Sulohur mQ/kQ 5000 2276 50 50 50 50 50 52 50
Exchangeable

mg/kg
Ammonium 62.6 31.7 20.4 23.1 3 4.9 2.8 15.4

Arsenic mQ/kQ 55 2 93; 1 1 1 1 1 10
Cadmium mQ/kQ 12 1 2 1 1 1 1 1 1
Chromium mQ/kQ 380 4 105 13 14 15 17 11 1
Lead malkg 530 1 379 126 152 2 05 162 15 55
Mercurv mg/kg 10 1 2 1 1 1 1 1 7
Selenium mg!kg 6 1 1 1 1 1 1 1 1
Copper mg/kg 190 6 138 18 17 78 34 1 5
Nickel mlllkll 210 4 158 15 15 24 21 9 4
Zinc mq/kq 720 12 128.7' 198 66 222 41 17 66
Boron mg/kg 3 3 1 1 1 1 2 1 1

Benzene mQ/kQ 1 0.061 '90.124 93.281 0.11 0.001 0.001 0.005 21.4,{l~

108:076
""-4~""'"-"

Toluene mQ/kQ 130 0.517 111.123 0.422 0.002 0.001 0.001 37.209
Ethvlbenzene mq/kQ 50 0.768 18.617 25.392 0.185 0.001 0.001 0.001 19.4
Xvlene malka 25 10.179 186.196 230.479 2.157 0.001 0.001 0.001 t9~.52

2-lsopropyl Phenol by
mglkgHPLC 0.01 Q.01 30AB 25.26 0.01 0.01 0.01 0.01

Catechol bv HPLC malkQ 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol bv HPLC ma/ka 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Benzene by GC mg/kg 1 125.96 0.0" 47.346
Ethylbenzene bv GC mll/k~ 130 24.696 0.01 53.503
Toluene bv GC mq/kq 50 160.893. 0.01 100l70,~

Xvlene bv GC mq/kQ 25 201.314 0-01 417.514

Chloride, mg/kg 285 140 170 150 20 25 50 120
.sulphate Soluble as

mg/kg
504 2000 425 1100 635 275 1330 5010 520 255

MTBE byGC mg/k~ 1.817 0.01 0.5
10tai II"M m~/kq 800 24 17003, 712 9&35 534
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Soil Highlighted

client sample ID TT 100 llTT 100 llTT 100 DUPalTT 101 DITT 101 alTT 101 )ITT 102 llTT 104 DI
Depth Units Dutch ICRCUOther 1.40 2.20 2.20 0.80 2.70 3.80 2.00 1.20

IDH IDH Units 7.65 12.61 12.6 7.77 7.52 8.2 8.13 7.73
% Loss on IQnition % 25 5 15 13 6 12 3 4 7
% Moisture Content % 13.2 30 27.2 9.1 14.6 12.7 14.7 13.7
% Stones % 0.1 2.4 0.1 23.7 47.7 0.1 5 19
Cresols malka 4.15 3.45 7.34 0.01 0.02 0.14 0.02 0.46
Xylenols &

mg/kg
EthYIDhenols 7.78 2.64 5.59 0.01 0.22 0.24 0.03 0.01
NaDhthols maiko 0.79 0.21 0.46 0.01 0.02 0.01 0.01 0.01
Phenol maIko 0.99 1.29 3.45 0.01 0.01 0.04 0.01 0.75
TrimethylDhenol maIko 4.18 0.42 0.84 0.01 0.2 0.05 0.01 0.01
Total Phenols maIko 45 17.89 8 17.69 0.01 0.47 0.47 0.1 1.28

Naphthalene mQ/kQ 151.828 11.714 8.292 12.024 74.271 12.304 26.188 0.509
AcenaphthYlene mQlka 22.173 1.251 1.127 2.095 4.298 0.484 19.043 2.686
Acenaphthene malkQ 8.481 0.173 0.295 0.599 9.285 1.8 5.657 0.161
Fluorene malkQ 32.79 0.279 0.773 1.116 11.543 2.249 21.301 0.818
Phenanthrene maIko 84.449 26.553 28.998 7.143 60.144 7.42 57.025 6.126
Anthracene maiko 28.051 11.079 9.846 2.155 10.637 2.078 9.357 8.438
Fluoranthene maIko 46.371 39.464 32.789 14.102 70.145 5.507 8.656 11.921
Pyrene maIko 31.727 28.445 23.474 10.123 49.932 3.976 12.328 13.991
CYcloDenta cdlDYrene maiko 0.383 0.089 0.314 0.001 7.91 0.001 0.626 2.893
Benzo a anthracene malka 19.253 22.318 12.929 9.955 37.412 1.808 1.353 6.635
Chrysene maIko 15.138 19.535 13.026 13.686 41.789 1.662 2.063 6.669
Benzo b fluoranthene maiko 33.915 39.756 25.501 39.293 101.982 3.194 1.597 8.024
Benzo k f1uoranthene mQ/kQ 5.42 8.474 6.333 9.151 17.059 0.999 0.349 3.354
Benzo elPYrene mQ/kQ 10.271 14.283 9.303 13.305 36.584 1.384 0.95 5.498
Benzo alPYrene malkQ 15.516 19.293 12.638 10.596 39.318 2,25 0.889 6.241

Indeno(11213-cd)pyrene mg/kg 8.539 13.07 7.873 10.833 27.249 1.437 0.623 5.437

Ol·benz(a/h)anthracene mglkg 3.151 4.051 2.375 3.466 10.285 0.436 0.179 1.511
BenzololhlllDervlene maIko 8.788 13.297 7.982 10.347 27.636 1.631 1.093 6.874
Anthanthrene maIko 4.656 5.489 2.627 1.444 9.451 0.796 0.291 1.347
Total PAH maiko 530.901 278.612 206.495 171.433 646.929 51.415 169.569 99.133
TOTAL 10DutchPAH maiko 40 383.~ 184.797 140.706 99.992 405.66' 37.096 107.596 62.204

EasHy·llberatable
mglkg

Cyanide 1 1 1 1 1 1 1 1
ComDlex Cyanide maiko 66.5 980.3 83.4 20.9 6 2.5 16.9 8.7
Total CYanide maiko 70 980.3 113.4 123.4 20.9 6 2.5 16.86 8.67
Elemental Sulphur ma/ka 5000 1133 50 50 50 50 686 1095 158
Exchangeable

mg/kg
Ammonium 26.3 6.7 8.2 4.9 28.1 56 9.1 8.3

Arsenic maIko 55 1 1 1 1 1 1 46 48
Cadmium maiko 12 1 1 1 1 1 1 4 1
ChromIum mQ/ka 380 2 3 4 13 10 66 169 96
Lead ma/ka 530 35 8 14 40 44 41 1513' 1094
Mercury ma/kQ 10 2 1 1 5 6 9 1 1
Selenium molka 6 1 1 1 1 1 1 1 1
Copper molka 190 12 12 15 25 25 21 217 109
Nickel maIko 210 19 19 20 28 31 80 97 53
ZInc maIko 720 20 11 14 76 55 76 1271 728
Baran maiko 3 2 1 1 2 2 2 1 1

Benzene rna ko 1 0.193 0.897 0.633 0.021 0.163 0.954 0.001
Toluen.e maiko 130 0.126 0.786 0.616 0.004 0.006 1.183 0.001
EthYlbenzene maIko 50 0.074 0.113 0.098 0.002 0.001 4.193 0.001
XYlene ma/ka 25 0.655 1.163 0.999 0.005 0.013 4.203 0.001

2.lsopropyl Phenal by
mg/kg

HPLC 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.06
Catechol by HPLC maiko 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol bY HPLC maiko 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Benzene bY GC molkQ 1 1.228
Ethylbenzene by GC maIko 130 0.32
Toluene bY GC maiko 50 0.2911
XYlene by GC maiko 25 0.802

Chloride molka 50 115 255 100 300 45 80 35
SUlphate Soluble as

mg/kg
S04 2000 665 550 305 7795 3O~5 210 115 230

MTBE bY GC maiko 0.05
ITotal TPH maIko 800 343 129 98 468 10 25886 36
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cllem sample ID
Deptll

IpH
% Loss on lonition
% Moisture Conte!)t
% Stones
Cresols

Units DurCII

IpH Units
%
%
%
maiko

ICRCUOtller

25

Soil Highlighted

TT 52 ITT 53 fTT 53 ITT 54 lTT 54TTT 54 E -fTT 55 lTT 55 I
EARTH 1.001 4.501 0.501 4.201 0.601 0.601 2.001

7,48 7.54 7.86 7.18 6 8.46 7.24 7.78
1 9 4 39 17 16 12 11

8.4 21.9 37.9 19.4 27.5 13.1 17.5 34.2
28.8 20.4 0.1 27.9 34.8 25.1 51.5 11.3
0.01 2.27 0.01 0.64 0.82 1.74 0.01 32.59

Xylenols &
Ethvlphenols
Naphthols
Phenol
TrimelhvlDhenol
Total Phenols

NaDhthalene
Acenaphthvlene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
pvrene
CvcloDenta(cdlDvrene
Benzo(alanthracene
Chrvsene
Benzo b f1uoranthene
Benzo k f1uoranthene
Benzo eIDvrene
Benzo aIpvrene

mglkg

molko
maiko

lmalka 45

malka
mg/k!l

molk!l
malk!l
molko
maIko
maIko
malka
malk
malk
malk.
molk
m!llk!l
mg/ko

0.01
0.01
0.01
0.01
0.01

0.51
0.187
0.043
0.122
0.351
0.128
0.363
0.312
0.058
0.149
0.146
0.132
0.069
0.087
0.081

2.29
0.01
0.64
0.01
5.19

25.35
13.43
2.883

16.577
167.512
55.068

157.269
114.899

3.867
97.01

62.216
99.397
21.059
39.493
58.691

0.01
0.01
0.01
0.01
0.01

4.689
0.658
0.565
1.527
7.965
2.691
7.799
5.662
0.322
4.703

3.1
6.114
1.133
1.893
2.761

1.5
0.01
0.13
0.01
2.48

127.279
23.42

15.9
54.842

352.204
89.242

312.509
352.486

28.508
114.266
115.988
110.149

36.557
56.969
61.951

1.14
0.01
0.68

0.1
2.89

8.39
1.374
4.109
3.681

31.808
9.25

81.974
72.696
14.704
58.769

57.59
83.64

32.341
49.829
63.876

4.65
0.03
0.88
0.35
10.1

1249.912
375.939
155.361
435.693

1036.478
334.663
678.309
402.853

81.054
248.18
193.98
232.88
70.656

109.388
145.136

0.01
0.01
0.01
0.01
0.01

29.182
10.521
15.201
21.831
76.964
29.733
94.365

57.94
0.747

48.208
31.741
70.757
14.595
20.534
31.077

0.01
0.01
5.16
0.01

37.75

3651.266
239.141
759.413
922.376

2519.719
1113.534
1252.966

829.242
41.021

447.044
441.532
612.423
104.902
187.257
306.311

Indeno(11213-cd)pyrene mglkg 0.135 29.212 1.053 47.356 74.337 106.022 16.025 140.816

Benzo(olhlllDervlene maIko

Di-benz(alh)anthracene mglkg

Total PAH malka
TOTAL 10 Dutch PAH mg,Ko 40

0.04
0.169

0.04
3.121
2.101

7.055
33.029
16.494

1020.51
706.416

0.329
1.378
0.673

55.015
37.272

12.346
58.291

5.514
1975.777

131;"613

19.977
89.339
25.177

782.861
607.674

33.637
107.236

35.233
6032.608
4170.572

4.294
17.036

7.635
598.387
3881926

38.268
152.554
67.515

13847.32
1013p.66

Easny-Ifberatable
Cyanide
ComDlex CYanide
Total Cyanide
Elemental Sulphur
Exchangeable
Ammonium

Arseni.c
Cadmium
Chromium
Lead
Mercurv
Selenium
Copper
Nickel
Zinc
Boron

mglkg

malka
maiko 70
maiko

mglkg

mglka 55
mQlka 12
mQlkQ 380
mQlko 530
maIko 10
maiko
malka 190
mo/ko 210
molko 720
molka

5000

6

3

1
2.5
2.5
50

7.9

45
1

78
1747'

1
1

136
107
497

1

1
124.3
124.3

50

11.3

1
1

91
273

3
1

150
117
708

1

1
2.5
2.5

237

22.7

1
1

119
47

1
1

32
78

159
1

4.86
1149.1

11,54
55~6

134.3

12
1

111
333

1
1

126
80

345
2

1
402.5
40'2.5
2701

10.1

102
1

64
1'59'2

1
1

178
153
284

1

1
79.1
7t1

50

5.3

1~6

3
111

1969
1
1

387
232

1504
1

2.47
280.8
283.3
3036

10.3

8
4

79
1632

1
1

644
111

1&37
1

1.2
2042.2
2043.4

50

48.1

1
4

92
434

1
1

28
40

840
1

Benze.ne
Toluene
Ethylbenzene
Xvlene

malka
malka

mQlkQ

130
50
25

0.001
0.001
0.001
0.001

0.001
0.006
0.001
0,001

0.011
0.027
0.003

0.02

0.005
0.002
0.004
0.028

1.312
0.004
0.002
0.008

0.012
0.169
0.383

10.985

0.008
0.019

0.03
0.256

111.645
401.893
89,47G

710.823

2-lsopropyl Phenol by
HPLC mglkg

Catechol bV HPLC m!llkQ
Resorcinol bv HPLC mQ/ko

0.01
0.01
0.01

0.01
0.D1
0.01

0.01
0.01
0.01

0.21
0.01
0.01

0.14
0.01
0.01

0.01
0.01

n n<
v.v I

0.01
0.01

n n<v.v,

0.01
0.01

Benzene bv GC
Ethvlbenzene bv GC
Toluene bv GC
XYlene bY GC

Chloride
Sulphate SolUble as
S04

MTBE bv GC
iTotal TPH

maIko
maiko
malkQ
malka

rnglkg

maIko
maIko

130
50
25

2000

800

270

43'

25

25

4930

558

60

145

66

0.039
0.07

0.017
0.419

615

7915

0.01
3931

310

1530

139

115

370

5234

170

-5100'

5128

38.959
28.685

149.254
182.698

130

850

0.445
26907
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Soil Highlighted

Client sample ID n 56 Din 56 51 TT 57 Jln 57 DITT 58 Din 58 Din 59
Deptll Units DutcII ICRCL./Otller 0.30 1.75 1.00 4.00 1.00 2.00 1.30

(pH (oH Units 6.3 8.23 7.39 6.9 8.28 8.79 7.05
% Loss on lanition % 25 5 6 8 2 10 9 12
% Moisture Content % 9.2 12.5 13.5 12.2 26.2 23.8 8.6
% Stones % 34.9 41.9 26.7 8.2 13.2 16.3 35.4
Cresols maIko 0.01 0.01 0.D1 0.12 0.06 0.01 0.22
Xylenols &

mglkgEthylphenols 0.01 0.02 0.01 0.04 0.01 0.01 0.02
Naphthols maIko 0.01 0.01 0.01 0.01 0.01 0.01 0.D1
Phenol maIko 0.01 0.01 0.01 0.04 0.03 0.01 0.09
Trimelhylohenol Inalko 0.01 0.01 0.01 0.01 0.01 0.D1 0.01
Tolal Phenols maiko 45 0.01 0.04 0.02 0.21 0.08 0.01 0.5

Naohthalene maIko 0.26 2.357 1.632 0.033 49.974 1.249 32.978
Acenaohthvlene maIko 0.523 4.868 1.362 0.029 4.807 0.696 27.831
Acenaohthene maIko 0.073 0.958 0.261 0.008 0.644 0.705 5.868
Fluorene maIko 0.301 2.204 0.674 0.011 2.742 0.668 20.671
Phenanthrene maIko 0.951 7.852 5.723 0.097 6.892 2.705 63.236
Anthracene maiko 0.406 3.639 2.308 0.072 2.463 1.018 22.819
Fluoranthene maiko 1.436 13.65 13.244 0.105 4.466 6.705 71.178
pyrene malka 1.248 12.232 10.412 0.095 3.346 5.42 50.715
Cyclooenlalcdlovrene malka 0.426 2.105 2.196 0.029 0.539 1.041 8.335
Benzolalanlhracene maiko 1.411 6.496 7.367 0.098 1.806 3.865 28.475
Chrvsene maIko 1.435 6.679 6.473 0.098 2.182 3.986 25.469
Benzo b nuoranthene maiko 2 11.211 11.8 0.113 2.916 9.506 45.248
Benzo k nuoranthene maIko 1.065 4.521 3.589 0.057 0.961 2.308 14.107
Benzo elovrene malka 1.216 6.321 5.298 0.075 1.665 4.44 18.243
Benzo alovrene Inalka 1.319 4.421 6.087 0.076 1.285 4.604 21.08

Indeno(1/2/3-cd)pyrene Ing/kg 1.534 7.452 6.237 0.098 2.64 5.952 21.72

Oi·benz(a/h)anthracene mglkg 0.381 2.051 1.696 0.001 0.73 1.308 5.185
Benzolalllllloerviene malka 1.855 8.616 6.643 0.096 2.889 6.419 23.635
Anthanthrene maiko 0.255 0.754 2.328 0.001 0.673 1.102 4.977
Total PAH maiko 18.095 108.39 95.329 1.191 93.619 63.696 512.372
TOTAL 10 DutcII PAH maiko 40 11.672 65.683 59.303 0.83 75.558 38.811 325.297

Easily-liberatable
mglkgCyanide 1 1 1 1 1.02 2.39 1.78

Comolex Cyanide maIko 4.1 10.8 2.5 19 106.5 114.3 115.8
Total Cyanide maiko 70 4.1 10.75 2.5 19.02 107.5 116.7 117.6
Elemental Sulohur maiko 5000 50 211 50 50 50 196 72
Exchangeable

mglkg
Ammonium 2.3 6.8 3.2 13.3 10 4.3 33.2

Arsenic maiko 55 3 54 41 49 16 38 85
Cadmium maiko 12 1 5 3 4 1 2 1
Chromium maiko 380 146 48 117 136 100 56 115
Lead malkn 530 127 674 905 1101 496 1522 130
Mercurv maIko 10 1 1 1 1 1 1 1
Selenium maIko 6 1 1 1 1 1 1 1
Coooer maIko 190 178 152 159 217 102 128 70
Nickel ma ka 210 254 2.42 77 90 55 83 213
Zinc ma ka 720 424 1116 1017 1275 423 1'008 350
Boron ma ka 3 1 1 1 1 1 2 1

Benzene maiko 1 0.001 0.022 0.001 0.001 0.001 0.001 0.001
Toluene maiko '130 0.001 0.03 0.001 0.001 0.001 0.001 0.002
Ethvlbenzene maiko 50 0.001 0.017 0.001 0.001 0.001 0.001 0.001
Xvlene ImaIko 25 0.001 0.084 0.001 0.001 0.001 0.001 0.006

2·lsopropyl Phenol by
mglkg

HPLC 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Catechol bY HPLC lma/ko 0.01 0.01 0.01 0.01 0,01 0.01 0.01
Resorcinol bv HPLC maiko 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Benzene by GC maiko 1 0.01
Ethylbenzene by GC maIko 130 0.01
Toluene by GC maIko 50 0.01
XYlene by GC maiko 25 0.01

Chloride maiko 20 50 40 85 30 545 475
Sulphate Soluble as

mglkg
S04 2000 5395 7440 935 28 1190 1740 6595

MTBE by GC maiko 0.01
IIOlalll"M maiko 800 473 855 670 339 58 41 1261
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Soil Chemical Results

QRA Highlighted Copy
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client sample ID
Depth Units QRA

Soil ORA Highlighted

SH 35 ISH 35 ISH 38 ISH 39D ISH 39D ISH 40 ISH 40 ISH 41 C ISH 41 C ISH 42 I
3.40IGL-1.20 I 0.601 4.501 6.501 4.001 5.001 3.501 5.501 2.001

loH
% Loss on lanltion
% Moisture Content
% Stones
Cresols
Xylenols&
EtlwlDhenols
NaDhthols
Phenol
TrimethylDhenol
Total Phenols

Naohthalene
AcenaDhthylene
Acenaohthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pvrene
CYclooenta(cdloyrene
Benzolalanthracene
Chrvsene
Benzo b f1uoranthene
Benzo k f1uoranthene
Benzo e loyrene
Benzo a IOyrene

IDH Units
%
%
%
mQ/kll

mg/kg

mll/kQ

mll/kQ
mQ/kll

malka
ma/ka
malka
malka

mQ/kQ

mQ/kIl

makll
mll/ka
mQ/ka
ma/ka
ma/ka
ma/ka

7.71
7

17.5
9.4

0.01

0.01
0.01
0.01
0.01
0.01

7.065
1.106

1.61
0.912

4.69
1.296
5.067
4.397
0.812
3.007
2.762
5.245
1.845
2.085

3.07

7.88
9

7.2
28.9
0.01

0.02
0.01
0.04
0.01
0.06

6.343
5.355
1.306
4.429

46.919
10.997
59.915

44.65
8.465

27.623
22.015
61.063
14.512
19.622
27.112

8.09
1

4.2
30.1
0.01

0.01
0.01
0.01
0.01
0.02

0.655
0.545
0.051

0.2
0.832
0.272
0.953
0.737
0.001
0.547
0.525
1.102
0.388
0.546
0.691

7.91
8

26.3
0.1

0.43

0.88
0.03
0.01
0.01
7.76

6.827
4.712
5.039

13.079
41.632
10.835
30.206
16.972

0.09
15.658

6.767
18.195

2.373
4.703
7.603

7.83
4

18.1
346.1

0.24

0.12
0.01
0.01
0.01
0.49

0.117
2.464
1.012
4.025

11.643
3.728

15.341
8.687
0.036
7.696
4.699

12.845
2.458
3.618
5.928

8.9
5

13.5
5.2

0.01

0.01
0.01
0.01
0.01
0.01

0.07
0.502
0.227
1.193
5.818
1.321
5.693
3.348
0.015
2.891
2.128
4.489
0.783

1.35
1.876

8.01
3

15.8
4.7

0.02

0.01
0.01
0.03
0.01
0.06

0.011
0.215
0.317
0.793
2.035
0.595
1.965
1.304
0.001

0.73
0.678
0.885

0.23
0.247
0.375

8.72
2

6.7
80.5
0.85

0.6
0.01
0.01
0.01
2.55

0.06
2.498
1.171
7.094

22.691
7.279

15.986
8.711
0.116

6.99
4.068
7.907
1.458
2.057
3.413

7.62
3

4.3
60.6
0.01

0.07
0.01
0.01
0.01
0.07

0.038
0.231
0.082
0.637
2.482
0.901
1.703
1.051
0.001
0.453
0.367
0.497
0.135
0.136
0.243

9.63
12

14.5
16

47.87

0.01
0.01

11.52
0.01

59.39

2244.963
598.344
202.021
587.923

1813.142
682.484

1110.939
705.788

52.209
541.625
307.132
456.085

87.045
155.569
270.199

Indeno(1I2/3-cd)pyrene mg/kg

Ol-benz(alh)anthracene mg/kg

Benzota/hllloerviene ma/kQ
Anthanthrene mll/ka
Total PAH maiko
TOTAL 10 Dutch PAH maiko

1.643

0.546
1.854
0.651

49.663
32.299

24.692

6.677
31.26

12.158
435.114
271.388

0.554

0.149
0.692
0.158
9.598
6.109

4.029

1.379
4.892
1.971

196.964
130.822

3.756

1.212
4.115
1.559
94.94

59.481

1.314

0.423
1.687
0.547

35.674
23.581

0.312

0.097
0.356
0.117

11.261
7.287

2.135

0.587
2.341
0.904

97.465
66.421

0.152

0.043
0.166
0.068
9.385

6.64

118.299

30.478
139.275

90.659
10194.18
7315.103

Easily-llberatable
CYanide
ComDlex Cyanide
Total Cyanide
Elemental SulDhur
Exchangeable
Ammonium

Arsenic
Cadmium
Chromium
Lead
Mercurv
Selenium
CODDer
N.lckel
Zinc
Boron

Benzene
Toluene
Ethylbenzene
Xylene

2-lsopropyl Phenol by
HPLC
Catechol by HPLC
Resorcinol by HPLC

Benzene by GC
Ethylbenzene by GC
Toluene by GC
Xylene by GC

Chloride
Sulphate Soluble as
S04

MTBE by GC
Total TPH

mg/kg

mll./ka
mQ/ka
mQ/ka

mg/kg

ma/kll

ma/ka
mafka
malka
ma/ka
ma/ka
mQ/ka

mQ/kQ

ma/ka
ma/ka
ma/kll
malka

mg/kg

ma/ka
ma/ka

maiko
mQ/kQ
ma/ka
ma/ka

maiko

mglkg

mQ/kQ

139

20

130

15
260

17
75

720

0.00224

156000
125

0.00224

156000
125

68.4

67.8

1
136.4
136.5
1416

13.1

l'
1

13
186

1
1

32
14
66

1

0.048
0.001
0.008
0.001

0.D1
0.01
0.01

585

280

175

1
101.2
101.8

50

5.8

2S
1

29
797

7
1

270
61

386
1

0.001
0.001
0.001
0.001

0.01
0.01
0.01

220

455

100

1
2.5
2.5
50

4

1
1
5

23
1
1

15
8

26
1

0.001
0.001
0.001
0.001

0.01
0.01
0.01

65

55

141

1
71.8

72
280

75.8

1
1

51
79
1
1

28
56
72
1

0.016
0.021
0.016
0.071

6.42
0.01
0.01

95

1435

662

1
24.7

24.73
639

69.3

1
1

21
17

1
1

17
26
42

1

0.001
0.004
0.001
0.002

0.12
0.01
0.01

0.236
0.259
0.203
1.167

95

1420

0.01
620

1
102.7
102.9
1180

42.5

1
1

19
79
1
1

4'r
24
50

1

0.003
0.005
0.001
0.002

0.01
0.01
0.01

610

1380

114

1
17.2

17.21
435

36.6

1
1

11
20
1
1

13
16
26

1

0.052
0.036
0.019
0.036

0.01
0.01
0.01

95

380

10

1
60.8
61.2
403

8.9

1
1

13
3
1
2

15
19
26

4

0.537
0.569
0.508
1.255

1.1
0.01
0.01

280

430

123

1
19.2

19.18
2276

62.6

2
1
4
1
1
1
6
4

12
3

0.061
0.517
0.768

10.179

0.01
0.01
0.01

285

425

24

1.85
58.2

60
50

31.7

93
2

105
379

2
1

138
168

1237
1

90.124
108.076

18.617
188.t96

0.01
0.01
0.01

140

1100

17003
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Soil ORA Highlighted

Client sample IU
BH 42 IIBH 42 llBH 43 llBH 43 il BH 43 lr

p
04 rT 100 llIT 100 lr'oo DUPlin 101 ,I

Depth Units QRA 3.00 5.00 0.60 2.05 4.20 0.40 1.40 2.20 2.20 0.80

loH loH Units 7.44 7.54 7.6 9.35 7.84 7.87 7.65 12.61 12.6 7.77
%.Loss on lanition % 13 5 13 8 2 37 5 15 13 6
% Moisture Content % 12.7 15.5 16.2 26.7 7.6 3.7 13.2 30 27.2 9.1
% Stones % 19.9 29.3 12.7 13.1 11 22.2 0.1 2.4 0.1 23.7
Cresols ma/ka 33.48 19.7 2.3 0.07 0.02 357 4.15 3.45 7.34 0.01
Xylenols &

mg/kg
Ethylphenols 51.44 30.45 0.01 0.01 0.01 554.26 7.76 2.64 5.59 0.01
Naphthols mg/kg 0.24 0.1 0.02 0.01 0.01 20.65 0.79 0.21 0.46 0.01
Phenol mg/kg 13.6 0.61 0.01 0.01 0.01 81.62 0.99 1.29 3.45 0.01
Trlmethylphenol maika 0.01 0.01 0.01 0.01 0.01 138.63 4.18 0.42 0.84 0.01
Total Phenols ma/ka 129.24 76.12 2.31 0.07 0.04 1152.7 17.69 8 17.69 0.01

Naphthalene mglkg 1905.276 146.317 52.657 15.603 0.336 3782.908 151.828 11.714 8.292 12.024
Acenaphthylene mglkg 600.279 82.195 11.837 16.236 0.069 239.503 22.173 1.251 1.127 2.095
Acenaphthene mg/kg 147.117 17.267 49.963 8.985 0.127 759.345 8.461 0.173 0.295 0.599
Fluorene mg/kg 484.643 74.071 57.784 36.604 0.218 932.532 32.79 0.279 0.773 1.116
Phenanthrene mg/kg 1255.486 210.461 152.577 220.786 0.807 2756.395 84.449 26.553 26.998 7.143
Anthracene mg/kg 439.224 70.662 124.423 56.252 0.213 907.164 28.051 11.079 9.646 2.155
Fluoranthene maika 907.003 166.115 89.883 203.114 0.686 1784.275 46.371 39.464 32.789 14.102
IPvrene malka 562.9 111.022 81.836 152.906 0.733 1132.075 31.727 26.445 23.474 10.123
Cyclopenta(cdlpyrene ma/ka 18.162 0.001 0.001 0.001 0.075 4.473 0.363 0.089 0.314 0.001
Benzolalanthracene maika 302.824 61.868 25.523 70.874 0.282 664.098 19.253 22.318 12.929 9.955
Chrvsene malka 235.322 56.703 28.347 67.564 0.216 502.367 15.138 19.535 13.026 13.686
Benzo b f1uoranthene mglkg 397.253 82.004 34.163 121.823 0.225 1033.66 33.915 39.756 25.501 39.293
Benzo k f1uoranthene mg/kg 94.703 26.324 12.365 33.653 0.074 232.749 5.42 8.474 6.333 9.151
Benzo e ,pyrene mg/kg 136.325 32.582 21.176 54.573 0.112 327.732 10.271 14.283 9.303 13.305
Benzo apyrene mg/kg 210.267 46.971 27.304 60.722 0.136 524.128 15.516 19.293 12.638 10.596

Indeno(112/3·cd)pyrene mg/kg 131.663 23.692 14.157 48.782 0.079 272.827 8.539 13.07 7.673 10.833

Di-benz(alh)anthracene mg/kg 45.894 8.016 3.863 12.402 0.034 103.347 3.151 4.051 2.375 3.466
Benzola/h/lloervlene ma/ka 124.284 24.989 16.054 56.773 0.121 264.782 8.788 13.297 7.982 10.347
Anthanthrene ma/ka 68.815 8.98 4.919 5.043 0.024 157.333 4.656 5.489 2.627 1.444
Total PAH mglkg 6067.44 1252.458 808.829 1244.695 4.768 16381.69 530.901 278.612 206.495 171.433
TOTAL 10 Dutch PAH mgfkg 5606.052 836.302 543.29 834.123 3.15 11691.69 383.353 184.797 140.706 99.992

Easily·liberatable
mg/kg

Cvanide 1 1 1 1 1 1 1 1 1 1
ComDJex Cvanide malkg 31.4 11.3 61.1 99.5 13.9 99.8 66.5 980.3 83.4 20.9
Total Cyanide mglkg 31.4 11.28 61.5 99.8 13.19 66.5 980.3 83.4 123.4 20.9
Elemental Sulphur mg/kg 50 50 50 50 52 50 1133 50 50 50
Exchangeabie

mg/kg
AmmonIum 139 20.4 23.1 3 4.9 2.8 15.4 26.3 6.7 8.2 4.9

Arsenic mg/kg 20 1 1 1 1 1 10 1 1 1 1
Cadmium mg/kg 1 1 1 1 1 1 1 1 1 1
Chromium mg/kg 130 13 14 15 17 11 1 2 3 4 13
Lead mg/kg 126 152 2105 162 15 55 35 8 14 40
Mercury mg/kg 15 1 1 1 1 1 7 2 1 1 5
Selenium mg/kg 260 1 1 1 1 1 1 1 1 1 1
Copper mg/kg 17 18 17 78 34 1 5 12 12 15 25
Nickel mg/kg 75 15 15 24 21 9 4 19 19 20 28
Zinc malka 720 198 66 222 41 17 66 20 11 14 76
Boron malka 1 1 1 2 1 1 2 1 1 2

Benzene ma/ka 0.00224 93.281 0.11 0.001 0.001 0.005 21.485 0.193 0.897 O~~ 0.021
Toluene mg/kg 111.123 0.422 0.002 0.001 0.001 37.209 0.126 0.786 0.616 0.004
Ethylbenzene mg/kg 156000 25.392 0.185 0.001 0.001 0.001 19.4 0.074 0.113 0.098 0.002
Xylene mg/kg 125 230.479 2.157 0.001 0.001 0.001 190.52 0.655 1.163 0.999 0.005

.... __ _ __ .... L • • __

''''I:llUf.I' UfJY. rllt::IlUI uy mg/kg
HPLC 30.48 25.26 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Catechol by HPLC mglkg 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mglkg 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Benzene by GC ma/ka 0.00224 125.96 0.011 47.346
Ethylbenzene by GC malka 24.696 0.01 53.503
Toluene bY GC malka 156000 160.893 0.01 100.701
Xylene by GC mg/kg 125 201.314 0.01 417.5'14

Chloride mg/kg 68.4 170 150 20 25 50 120 50 115 255 100
SUlphate Soluble as

mg/kg
S04 67.8 635 275 133,0 5010 5~Q 255 665, 55b 305 7795

MTBE bY GC maikg 1.817 0.01 0.5
Total TPH ma/ka 712 9635 534 343 129 98 468
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Soil ORA Highlighted

client sample ID TT 101 l' 101 )ITT 102 olTT 104 )ITT 52 ITT 53 )ITT 53 ~ITT 54 olTT 54 ~ITT 54 E 01Depth Units QRA 2.70 3.80 2.00 1.20 EARTH 1.00 4.50 0.50 4.20 0.60

IpH IpH Units 7.52 8.2 8.13 7.73 7.48 7.54 7.86 7.18 6 8.46
% Loss on lanltion % 12 3 4 7 1 9 4 39 17 16
% Moisture Content % 14.6 12.7 14.7 13.7 8.4 21.9 37.9 19.4 27.5 13.1
% Stones % 47.7 0.1 5 19 28,8 20.4 0.1 27.9 34.8 25.1
Cresols malka 0.02 0,14 0.02 0.46 0.01 2,27 0.01 0.64 0.82 1.74
Xylenols&

mg/kg
EtbvlohenoJs 0.22 0.24 0.03 0.01 0.01 2.29 0.01 1.5 1.14 4.65
Naohthols maiko 0.02 0.01 0.01 0.01 0.01 0.01 0,01 0.D1 0.01 0.03
Phenol mll1ka 0.01 0.04 0.01 0.75 0,01 0,64 0.01 0.13 0.68 0.88
Trimethylphenol mll1ka 0.2 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.1 0.35
Total Phenols malka 0.47 0.47 0.1 1.28 0.01 5,19 0.01 2.48 2,89 10.1

Naphthalene malka 74.271 12.304 26.188 0.509 0.51 25.35 4.689 127.279 8.39 1249.912
Acenaohthv'ene malka 4.298 0.484 19.043 2.686 0.187 13.43 0.658 23.42 1.374 375.939
Acenaohthene maiko 9.285 1.8 5.657 0,161 0.043 2.883 0.565 15.9 4.109 155.361
Fluorene malka 11.543 2.249 21.301 0.818 0.122 16.577 1.527 54.842 3.681 435.693
Phenanthrene malka 60.144 7.42 57.025 6.126 0.351 167.512 7.965 352.204 31.808 1036.478
A.nthracene maIko 10.637 2.078 9.357 8.438 0.128 55.068 2.691 89.242 9.25 334.663
Fluoranthene maIko 70.145 5.507 8.656 11.921 0.363 157.269 7.799 312.509 81.974 678.309
Pvrene ma/k.a 49.932 3.976 12.328 13.991 0.312 114.899 5.662 352.486 72.696 402.853
Cyclopentalcd}pyrene ma/ka 7.91 0.001 0.626 2.893 0.058 3.867 0.322 28.508 14.704 81.054
Benzola}anthraceoe malka 37.412 1.808 1.353 6.635 0.149 97.01 4.703 114.266 58.769 248.18
Chrvsene malka 41.789 1.662 2.063 6.669 0.146 62.216 3.1 115.988 57.59 193.98
Benzo b fluoranthene ma/ka 101.982 3.194 1.597 8.024 0.132 99.397 6.114 110.149 83.64 232.88
Benzo k fluoranthene malka 17.059 0.999 0.349 3.354 0.069 21.059 1.133 36.557 32.341 70.656
Benzo elDVrene malka 36.584 1.384 0.95 5.498 0.087 39.493 1.893 56.969 49.829 109.388
Benzo alDvrene malka 39.318 2.25 0.889 6.241 0.081 58.691 2.761 61.951 63.876 145.136

Indeno(1/2/3-cd)pyrene mg/kg 27.249 1.437 0.623 5.437 0.135 29.212 1.053 47.356 74.337 106.022

Di-benz(alh)anthracene mg/kg 10.285 0.436 0.179 1.511 0.04 7.055 0.329 12.346 19.977 33.637
Benzo/a/~llpervlene mll1ka 27.636 1.631 1.093 6.874 0.169 33.029 1.378 58.291 89.339 107.236
Anthanthrene mll1ka 9.451 0.796 0.291 1.347 0.04 16.494 0.673 5.514 25.177 35.233
Total PAH mll1ka 646.929 51.415 169.569 99.133 3.121 1020.51 55.015 1975.777 782.861 6032.608
TOTAL 10 DutCh PAH maIko 405.66 37.096 107.596 62.204 2.101 706.416 37.272 1315.643 507.674 4170.572

Easily-llboratable
mglkg

Cvanlde 1 1 1 1 1 1 1 4.86 1 1
Complex Cyanide mll1ka 6 2.5 16.9 8.7 2.5 124.3 2.5 1149.1 402.5 79.1
Total Cyanide maIko 6 2.5 16.86 8.67 2.5 124.3 2.5 1154 402.5 79.1
Elemental Sulphur malka 50 686 1095 158 50 50 237 55546 2701 50
Exchangeable

mg/kg
Ammonium 139 28.1 56 9.1 8.3 7.9 11.3 22.7 134.3 10.1 5.3

Arsenic maIko 20 1 1 4t! 48 45 1 1 12 102 116
Cadmium maiko 1 1 4 1 1 1 1 1 1 3
Chromium ma/ka 130 10 66 169 96 78 91 119 111 64 111
Lead ma/ka 44 41 1513 1094 1747 273 47 333 1592 1969
Mercurv maIko 15 6 9 1 1 1 3 1 1 1 1
Selenium maIko 260 1 1 1 1 1 1 1 1 1 1
CooDer maIko 17 25 2·1 217 109 136 150 32 126 178 387
Nickel ma/ka 75 31 80 97 53 107 117 78 80 153 232
Zin.c maiko 720 55 76 1271 728 497 708 159 345 284 15Q4
Boron malka 2 2 1 1 1 1 1 2 1 1

Benzene malka 0.00224 0.163 0.954 0.001 0.001 0.001 0.011 O.OOS ,.312 0.012
Toluene malka 0.006 1.183 0.001 0.001 0.006 0.027 0.002 0.004 0.169
Ethylbenzene ma/ka 156000 0.001 4.193 0.001 0.001 0.001 0.003 0.004 0.002 0.383
Xylene ma/ka 125 0.013 4.203 0.001 0.001 0.001 0.02 0.028 0.008 10.985

2-lsopropyl Phenol by
mg/kg

HPLC 0.01 0.01 0.03 0.06 0.01 0.01 0.01 0.21 0.14 2.46
Catechol bv HPLC mll1ka 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol bv HPLC ma/ka 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Benzene bv GC maIko 0.00224 1.228 0.03,9
Ethvlbenzene by GC maiko 0.32 0.07
Toluene by GC ma/ka 156000 0.294 0.017
Xylene by GC malka 125 0.802 0.419

Chloride ma/ka 68.4 300 45 80 35 0270 25 60 615 310 116
Sulphate Soluble as I

S04
mg/kg 67.8 3686 210. 115 230 43 4930 145 7915 1530 370

MTBE bv GC maIko 0.05 0.01
iTotal TPH ma/ka 10 25886 36 25 558 66 3931 139 5234
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Soli ORA Highlighted

cllenr sample IU IT 55 lin 55 Din 56 lin 56 llTT 57 Din 57 0lTT58 olTT 58 lin 59
Dept" Units QRA 0.60 2.00 0.30 1.75 1.00 4.00 1.00 2.00 1.30

IpH IpH Units 7.24 7.78 6.3 8.23 7.39 6.9 8.28 8.79 7.05
% Loss on lanition % 12 11 5 6 8 2 10 9 12
% Moisture Content % 17.5 34.2 9.2 12.5 13.5 12.2 26.2 23.8 8.6
% Stones % 51.5 11.3 34.9 41.9 26.7 8.2 13.2 16.3 35.4
Cresols mg/kQ 0.01 32.59 0.01 0.01 0.01 0.12 0.06 0.01 0.22
Xylenols &

mg/kg
EthYlnhenols 0.01 0.01 0.01 0.02 0.01 0.04 0.01 0.01 0.02
Naphthols mg/ka 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Phenol m!l/kQ 0.01 5.16 0.01 0.01 0.01 0.04 0.03 0.01 0.09
Trimethylphenol mg/kll 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols ma/kll 0.01 37.75 0.01 0.04 0.02 0.21 0.08 0.01 0.5

Naphthalene malka 29.182 3651.266 0.26 2.357 1.632 0.033 49.974 1.249 32.978
Acenanhthylene maiko 10.521 239.141 0.523 4.868 1.362 0.029 4.807 0.696 27.831
Acenanhthe.oe maIko 15.201 759.413 0.073 0.958 0.261 0.008 0.644 0.705 5.868
Fluo~ene mg/ko 21.831 922.376 0.301 2.204 0.674 0.011 2.742 0.668 20.671
Phenanthrene mglkQ 76.964 2519.719 0.951 7.852 5.723 0.097 6.892 2.705 63.236
Anthracene mQ/kQ 29.733 1113.534 0.406 3.639 2.308 0.072 2.463 1.018 22.819
Fluoranthene mll/k!l 94.365 1252.986 1.436 13.65 13.244 0.105 4.466 6.705 71.178
Pyrene malka 57.94 829.242 1.248 12.232 10.412 0.095 3.346 5.42 50.715
Cvclopentalcd)pyrene m!l/ka 0.747 41.021 0.426 2.105 2.196 0.029 0.539 1.041 8.335
Benzola)anthracene ma/ka 48.208 447.044 1.411 6.496 7.367 0.098 1.806 3.865 28.475
Chrvsene ma/ka 31.741 441.532 1.435 6.679 6.473 0.098 2.182 3.986 25.469
Benzo b f1uoranthene ma/k.a 70.757 612.423 2 11.211 11.8 0.113 2.916 9.506 45..248
Benzo k f1uoranthene mo/kll 14.595 104.902 1.065 4.521 3.589 0.057 0.961 2.308 14.107
Benzo elnYrene mll/kll 20.534 187.257 1.216 6.321 5.298 0.075 1.665 4.44 18.243
BeDzo a!pyrene malka 31.077 306.311 1.319 4.421 6.087 0.076 1.285 4.604 21.08

Indeno(1/2/3-cd)pyrene mg/kg 16.025 140.816 1.534 7.452 6.237 0.098 2.64 5.952 21.72

Di-benz(alh)anthracene mg/kg 4.294 38.268 0.381 2.051 1.696 0.001 0.73 1.308 5.185
Benzola/h/llperviene ma/ka 17.036 152.554 1.855 8.616 6.643 0.096 2.889 6.419 23.635
Anthanthrene ma/ka 7.635 87.515 0.255 0.754 2.328 0.001 0.673 1.102 4.977
Total PAH mll/ka 598.387 13847.32 18.095 108.39 95.329 1.191 93.619 63.696 512.372
TOTAL 10 Dutch PAH ma/kll 388.926 10130.66 11.672 65.683 59.303 0.83 75.558 38.811 325.297

Easily-liberatable
mg/kg

Cyanide 2.47 1.2 1 1 1 1 1.02 2.39 1.78
Complex Cyanide mll/ka 280.8 2042.2 4.1 10.8 2.5 19 106.5 114.3 115.8
Total Cyanide ma/k.a 283.3 2043.4 4.1 10.75 2.5 19.02 107.5 116.7 117.6
Elemental Sulphur malka 3036 50 50 211 50 50 50 196 72
Exchangeable

mg/kg
Ammonium 139 10.3 48.1 2.3 6.8 3.2 13.3 10 4.3 33.2

Arsenic ma/ka 20 8 1 3 54 41 49 16 38 85
Cadmium ma/ka 4 4 t 5 3 4 1 :2 1
Chromium IDlIlk 130 79 92 14e 48 117 138 100 56 115
Lead mll/k 1632 434 127 674 905 1101 496 1522 130
Mercury mll/k 15 1 1 1 1 1 1 1 1 1
Selenium mglk, 260 1 1 1 1 1 1 1 1 1
Copper m!l/ka 17 644 28 178 152 159 217 102 128 70
Nickel mll/k!l 75 111 40 254 242 17 90 55 ~ 213
Zinc m!l/ka 720 1637 840 424 1116 1017 1275 423 1008 350
Boron malka 1 1 1 1 1 1 1 2 1

Benzene ma/ka 0.00224 0.008 111.645 0.001 0.022 0.001 0.001 0.001 0.001 0.001
Toluene mll/ka 0.019 401.893 0.001 0.03 0.001 0.001 0.001 0.001 0.002
Ethylbe.nzene ma/ka 156000 0.03 89.473 0.001 0.017 0.001 0.001 0.001 0.001 0.001
XYlene mll/kll 125 0.256 710.823 0.001 0.084 0.001 0.001 0.001 0.001 0.006

2-lso..,iOpyl Pheiio: by
mg/kg

HPLC 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Catechol bY HPLC maiko 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC maiko 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Benzene by GC m!l/ka 0.00224 38.959 0.01
Ethylbenzene by GC mll/k!l 28.685 0.01
Toluene bY GC mll/ka 156000 149.254 0.01
XYlene bY GC maIko 125 182:698 0.01

Chloride Ing/ka 68.4 170 130 20 50 40 85 30 545 475
Sulphate Soluble as

mg/kg
S04 67.8 5100 850 5395. 7440 9.35, 28 1190 1740 6595

MTBE bY GC maiko 0.445 0.01
'rotal TI'H ma/ka 5128 26907 473 855 670 339 58 41 1261
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Soil Chemical Results

TPH Results
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TPH RAP Soil

Sample Number 157 165 170 236 252 256 260 268 17 188 174 196
Sample Identity BH35 BH35 BH38 BH39D BH40 BH40 BH41C BH41C BH42 BH42 BH43 BH43

Depth GL-1.2 3.4 0.6 4.5 4 5 3.5 5.5 2.0 5 0.6 2.05

Total Hydrocarbon 3500 405 380 1629 295 81 433 <10 25427 3710 17507 2151

Aliphatic

>C8-C10 <100 <10 <10 <10 <10 <10 <10 <10 <200 <50 <50 <50
>C10-C16 <100 <10 <10 <10 <10 <10 <10 <10 487 61 4175 <50
>CI6-C21 <100 <10 <10 20 <10 <10 <10 <10 1351 53 2402 118
>C21-C40 <100 73 17 27 47 22 25 <10 852 127 2210 222

Mineral oil content <100 76 22 52 59 28 30 <10 2690 241 8827 352

Aromatic

C8-C10 <100 <10 <10 <10 <10 <10 <10 <10 <200 <50 <50 <50
>ClO-C16 <100 <10 <10 171 <10 <10 <10 <10 412 <50 67 <50
>C16-C21 <100 32 <10 171 <10 <10 13 <10 6091 91 243 <50
>C21-C40 <100 66 107 263 49 <10 78 21 7809 340 497 158

Aromatic content <100 99 119 610 54 <10 93 24 14313 471 808 182

Total TPH(C8-C40) <100 175 141 662 114 <10 123 24 17003 712 9635 534

all units in mg/kg
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TPH RAP Soil

Sample Number 206 210 211 215 222 84 80 116 23 33 128 132
Sample Identity TTl00 TIIOO TIIOO Dup TTlOI TTlOI TT102 TT104 TT52 TI53 TT53 TT54 TT54 E

Depth 1.4 2.2 2.2 0.8 3.8 2 1.2 EARTH 1.0 4.5 4.2 0.6

Total Hydrocarbon 1635 601 566 1435 37 29697 157 134 3236 296 221 10705

Aliphatic

>C8-CI0 <10 <10 <10 <10 <10 <10 <10 <10 <50 <10 <10 <40
>CI0-CI6 17 <10 <10 15 <10 3799 <10 <10 78 <10 <10 <40
>CI6-C21 27 <10 <10 104 <10 13749 <10 <10 201 10 <10 302
>C21-C40 25 <10 <10 128 <10 4687 <10 <10 151 11 <10 547

Mineral oil content 69 <10 <10 248 <10 22236 <10 <10 430 25 <10 877

Aromatic

C8-CIO <10 <10 <10 <10 <10 <10 <10 <10 <50 <10 <10 <40
>CI0-CI6 <10 <10 <10 <10 <10 428 <10 <10 <50 <10 <11 70
>CI6-C21 80 46 33 55 <10 2328 <10 <10 116 19 22 1620
>C21-C40 185 77 60 163 <10 892 26 14 <50 19 111 2676

Aromatic content 274 L29 98 220 <10 3650 34 23 128 41 136 4367

Total TPH(C8-C40) 343 L29 98 468 <10 25886 36 25 558 66 139 5243

all units in mg/kg
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TPH RAP Soil

Sample Number 38 136 144 88 100 104 108
Sample Identity TT55 TT56 TT56 TI57 TT58 TT58 TI59

Depth 0.6 0.3 1.75 1 1 2 1.3

Totalllydrocarbon 8606 698 1526 616 150 71 2091

Aliphatic

>C8-C1O <100 <40 <10 <10 <10 <10 <10
>C1O-CI6 207 <40 <10 76 <10 <10 <10
>CI6-C21 629 260 195 382 <10 <10 124
>C21-C40 432 <40 230 178 <10 <10 620

Mineral oil content 1268 263 429 638 <10 <10 746

Aromatic

C8-CI0 <100 <40 <10 <10 <10 <10 <10
>ClO-CI6 160 <40 <10 <10 <10 <10 <10
>CI6-C21 1006 74 95 18 11 <10 113
>C21-C40 2694 127 325 10 42 27 395

Aromatic content 3860 210 426 32 56 38 515

Total TPII(C8-C40) 5128 473 855 670 58 41 1261

all units in mg/kg
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Sample Number 244+247 120+122 043+044 096+098

Client Ref: BH39D TT54 TT55 TT57

Depth 6.5 0.5 2.0 4.0

Aliphatics
C5-C6 <10 <10 2851 <10

>C6-C8 305 <10 44739 <10

>C8-CIO 1024 538 87012 <10

>CIO-CI2 3439 1961 121995 <10

>CI2-CI6 93648 414909 6798968 24598

>CI6-C21 155787 385205 5198370 29610

>C21-C35 68631 366245 1094773 29441

Total Aliphatics 322834 1168858 13348708 83649

Aromatics
C6-C7 236 39 38959 <10

>C7-C8 203 17 149254 <10

>C8-ClO 2963 1295 341901 <10

>ClO-CI2 5158 2941 182993 <10

>CI2-CI6 132732 1580466 7140845 208098

>CI6-C21 103144 851342 3749132 40167

>C21-C35 52938 326523 1955357 7025

Total Aromatics 297374 2762624 13558441 255290

PRO 13331 6801 970149 <10

TPH 620208 3931482 26907149 338939

MTBE <10 <10 445 <10

Benzene 236 39 38959 <10

Toluene 203 17 149254 <10

Ethylbenzene 259 70 28685 <10

Xylene 1167 419 182698 <10

*TPH is the sum of Aliphatics and Aromatics (C5-C35)
all units in ug/kg

TPH CWG Soil
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Leachate Chemical Results

Master Copy
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Parkman Leachate Master Copy Limerick Gasworks October 2003

Client Sample ID BH35 BH39D BH42 BH43 IP04

Depth Units 3.4 6,5 3 4.2 0.4

pH pH units 7.59 7,74 7,86 7,56 7,71

TOC mgtl 20 40 1540 20 62

Conductivity (uStcm) uStcm 99 275 209 127 136

Cresols mgll <0.1 <0.1 486.7 <0,1 15,66

Xylenols & Ethylphenols mgtl <0,1 0.1 3549,2 <0.1 16.6

Naphthols mgtl <0,1 <0.1 0.8 <0,1 <0.01

Phenol mgtl <0,1 0,1 163,9 <0,1 6,14

Trimethylphenol mgll <0,1 <0.1 <0,1 <0,1 <0.01

Total Phenols mgll <0,1 0.1 1010,5 <0,1 38.45

Naphthalene mgll 0,0012 0,00408 48,19516 0,00132 1.419661

Acenaphthene mgll 0,00477 0.07173 0,38261 0,00013 0,071696

Fluorene mgll 0,00109 0,06419 0,88157 0.00043 0.051497

Phenanthrene mgll 0,00045 0,01196 0,61162 0.00028 0.049639

Anthracene mgll 0.00041 0,00499 0,20185 0,00101 0.014961

Fluoranthene mgll 0,00052 0,06364 0,09017 0.00027 0,007123

Pyrene mgll 0.00052 0.03329 0.06264 0,00039 0.004994

Benzo(a)anthracene mgtl 0.00024 0.00352 0.01323 <0.0001 0.000563

Chrysene mgtl 0,00013 0,0024 0,00599 <0,0001 0,000479

Benzo(b)f1uoranlhene mgll <0,0001 0,00069 0,00356 <0,0001 0,000085

Benzo(k)fluoranthene mgll <0,0001 0.00049 0,0011 <0.0001 0.000089

Benzo(e)pyrene mgtl <0,0001 0,00029 0,00101 <0,0001 0.000077

Benzo(a)pyrene mgll <0,0001 0.00052 0.00168 <0.0001 0.000053

lndeno(1t2l3-cd)pyrene mgll <0,0001 <0.0001 0.00066 <0,0001 <0.00001

Pi-benz(a1h)anthracene mgtl <0,0001 <0,0001 0,0009 <0,0001 <0,00001

Benzo(gthtl)perylene mgll <0.0001 <0.0001 0.00078 <0.0001 <0.00001

Total PAH mgll 0.00933 0.26179 50.45454 0,00383 1.620916

Easily-Iiberatable Cyanide mgll <5 <5 <5 <5 <0.5

Total Cyanide mgll <5 <5 <5 <5 <0,5

Sulphate mgll 190.4 8 353.6 336 26.27

mgll

Total Ammonium mgtl 10 115 42 <2 1,8

Mercury Low Dutch T Leach mgtl <0,0005 <0.0005 <0,0005 <0.0005 <0,00005

Sulphide on Leachate mgll <0.5 <0.5 0,8 <0.5 <0,05

Chloride Dionex Leachate mgll 5 19,9 39,92 5,02 9.64

Nitrate Dionex Leachate mgll <1 <1 5 6 0,3

2-lsopropyl Phenol Leach HPLC mgll <0.1 <0.1 <0,1 <0.1 <0.01

Catechol Leachate HPLC mgtl <0.1 <0,1 <0,1 <0.1 <0,01

Resorcinol Leachate HPLC mgll <0,1 <0.1 <0,1 <0,1 0.05

Arsenic on Leachate by ICP-MS mgll 0.02 0.02 0,08 0.01 0,002

Cadmium on Leachate by ICP·MS mgll <0,004 <0.004 <0.004 <0,004 <0.0004

Chromium on Leachate by ICP-MS mgll 0,04 <0.01 0,05 0.04 <0.001

Copper on Leachate by ICP-MS mgtl 0,06 0,01 0.02 <0.01 0,061

Iron on Leachate by ICP-MS mgll 1,78 0,18 3,71 1.2 0.13

Nickel on Leachate by ICP-MS mgll 0,01 <0.01 0.01 <0.01 0.001

Lead on Leachate by ICP-MS mgll 0,01 <0,01 0.01 0,01 0.008

Selenium on Leachate by ICP-MS mgll <0.01 0.01 0.01 0.01 0.001

Zinc on Leachate by ICP-MS mgtl 0,17 0.49 <0,03 <0.03 0.092

Benzene by GC mgll . <0.1 27.2 <0.1 0.457

Ethylbenzene by GC mgll - <0.1 0,94 <0.1 0.099

Toluene by GC rngll - <0.1 15,36 <0.1 0,638

Xylene byGC mgll - <0.1 8,74 <0,1 0.861

MTBE byGC mgtl - <0.1 0,1 <0,1 <0,05

Page 1 of 6

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-05-2012:04:39:02



Parkman Leachate Master Copy Limerick Gasworks October 2003

IL-To_ta_'_TP_H ll...m;:;;"gO ~I_~o;..,;.o;.;.5_ _.Io_......;;p.;.;;o..;..;,6911... 1... 1...__7,;.;.,184,;;.;,1

Page 2 of 6

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-05-2012:04:39:02



Parkman Leachate Master Copy Limerick Gasworks October 2003

Client Sample 10 TT100 TT54 TT54E TT55 TT58

Depth Units 1.4 0.5 0.6 2 1

pH pH units 7.43 7.30 7.94 7.91 7.28
TOC mg/I 50 80 170 62 20
Conductivity (uS/em) uS/em 143 892 158 311 268
Cresols mgll 2.8 <0.1 <0.1 3.16 <0.1
Xylenols & Ethylphenols mgll 6.7 <0.1 <0.1 9.11 <0.1
Naphthols mg/I <0.1 <0.1 <0.1 <0.01 <0.1
Phenol mgll 0.4 <0.1 <0.1 0.35 <0.1
Trimethylphenol mg/I <0.1 <0.1 <0.1 <0.01 <0.1
Total Phenols mg/I 9.8 <0.1 <0.1 12.62 <0.1

Naphthalene mgll 0.00307 0.02563 0.0152 1.767992 0.00692
Acenaphthene mgll 0.01184 0.04686 0.45983 0.140027 0.00607
Fluorene mg/I 0.00309 0.0843 0.85464 0.105043 0.0044
Phenanthrene mgll 0.00104 0.03635 0.2062 0.100676 0.01131
Anthracene mgll 0.00203 0.01095 0.03255 0.031137 0.00301
Fluoranthene mgll 0.02669 0.0586 0.11019 0.019963 0.02147
Pyrene mgll 0.01732 0.03737 0.06085 0.013489 0.01218
Benzo(a)anthracene mg/I 0.00191 0.00336 0.00994 0.004058 0.00387
Chrysene mg/I 0.00147 0.00237 0.00717 0.004067 0.00483
Benzo(b)fluoranthene mgll 0.00034 0.00032 0.003 0.003117 0.00482
Benzo(k)fluoranthene mgll 0.00049 0.00024 0.00519 0.001393 0.0031
Benzo(e)pyrene mgll 0.00031 0.00029 0.00295 0.001382 0.00394
Benzo(a)pyrene mg/I 0.0004 0.00017 0.004 0.001962 0.00398
Indeno(1t2l3-cd)pyrene mgtl <0.0001 <0.0001 0.00213 0.001229 0.00368
Di-benz(alh)anthracene mg/I <0.0001 <0.0001 0.00066 0.000553 0.00107
Benzo(g/htl)perylene mgll <0.0001 <0.0001 0.00251 0.001341 0.00437
Total PAH mg/I 0.06998 0.3068 1.77702 2.197431 0.09901

Easily-Iiberatable Cyanide mgll <5 <5 <5 <0.5 <5
Total Cyanide mgll <5 10.3 10 2.93 <5
SUlphate mgll 1097.7 821.6 130.2 84.75 1016

mg/I
Total Ammonium mgll 2 48 3 1.8 <2
Mercury Low Dutch T Leach mgll <0.0005 <0.0005 <0.0005 <0.00005 0.0032
Sulphide on Leachate mgll <0.5 <0.5 <0.5 <0.05 <0.5

Chloride Dionex Leachate mgll 2.9 3.51 1.91 0.372 3.91
Nitrate Dionex Leachate mgll 2 - <1 <0.1 <1
2-lsopropyl Phenol Leach HPLC mgll <0.1 <0.1 <0.1 <0.01 <0.1
Catechol Leachate HPLC mg/I <0.1 <0.1 <0.1 <0.01 <0.1
Resorcinol Leachate HPLC mg/I <0.1 <0.1 <0.1 <0.01 <0.1
Arsenic on leachate by ICP-MS mgll 0.01 0.01 0.02 0.0'01 0.01
Cadmium on Leachate by ICP-MS mgll <0.004 <0.004 <0.004 <0.0004 <0.004
ChromIum on leachate by ICP-MS mg/I <0.01 0.09 0.04 0.001 0.04
Copper on Leachate by ICP-MS mg/I 0.52 0.04 0.05 0.001 0.03
Iron on Leachate by ICP-MS mgll 0.44 6.64 4.6 1.277 1.34
Nickel on Leachate by ICP-MS mgll <0.01 0.07 0.02 0.001 0.01
Lead on Leachate by ICP·MS mg/I <0.01 0.02 0.02 0.001 0.01
Selenium on Leachate by ICP-MS mgll <0.01 0.01 0.01 <0.001 <0.01

Zinc on Leachate by ICP·MS mgll 0.4 0.17 0.24 0.021 0.16

Benzene by GC mg/I - <0.1 - 2.17 -
Ethylbenzene by GC mgll - <0.1 - 0.674 -
Toluene by GC mgll - <0.1 - 6.072 -
Xylene byGC mg/I - 0.11 - 5.158 -
MTBE byGC mg/I - <0.1 - <0.01 -
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Parkman Leachate Master Copy Limerick Gasworks October 2003

Client Sample ID TT59

Depth Units 1.3

pH pH units 7.27

TOC mgtl 40

Conductivity (uS/em) uStcm 550

Cresols mgtl <0.1

Xylenols & Ethylphenols mgtl <0.1

Naphthols mgll <0.1

Phenol mgtl <0.1

Trimethylphenol mgll <0.1

Total Phenols mgtI <0.1

Naphthalene mgtl 0.00083

Acenaphthene mgtl 0.00058

Fluorene mgll 0.00244

Phenanthrene mgll 0.00035

Anthracene mgtl 0.00091

Fluoranthene mgtl 0.00335
Pyrene mgtl 0.00081
Benzo(a)anthracene Ingtl 0.00022

Chrysene mgtl 0.00046

Benzo(b)fluoranthene mgtl 0.00055

Benzo(k)fluoranthene mgtl 0.00029

Benzo(e)pyrene mg/l 0.0005

Benzo(a)pyrene mg/l 0.00042

Indeno(1t2l3-cd)pyrene mg/l 0.0004

Di-benz(alh)anthracene mgll 0.00012

Benzo(g/htl)perylene mgtl 0.00042

Total PAH mgtl 0.01263

Easily-Iiberatable Cyanide mgtl <5

Total Cyanide mgll 7.7

Sulphate mgtl 1193.2

mgtl
Total Ammonium mgtl <2

Mercury Low Dutch T Leach mg/l <0.0005

Sulphide on Leachate mgll <0.5

Chloride Dionex Leachate mgll 1.7

Nitrate Dionex Leachate mg/l <1

2-lsopropyl Phenol Leach HPLC mgtl <0.1

Catechol Leachate HPLC mgll <0.1

Resorcinol Leachate HPLC mgll <0.1

Arsenic on Leachate by ICP-MS mgll 0.01

Cadmium on Leachate by ICP-MS mgll <0.004

Chromium on Leachate by ICP-MS mgtl 0.04
Copper on Leachate by ICP-MS mg/l 0.05

Iron on Leachate by ICP-MS mgll 3.9
Nickel on Leachate by ICP-MS mgll 0.02

Lead on Leachate by ICP-MS mgll 0.03

Selenium on Leachate by ICP-MS mgll 0.01

Zinc on Leachate by ICP·MS mgll 0.18

Benzene by GC mgtl .
Ethylbenzene by GC mgtl -
Toluene by GC mgll -
Xylene byGC mgll .
MTBE byGC mgtl -
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Leachate Highlighted

Client Sample 10 BH35 BH39D BH42 BH43

Depth Units Dutch ICRCL / Other 3.4 6.5 3 4.2

pH pH units <5.5 - >9.5 7.59 7.74 7.86 7.56
TOC mg/l 20 40 1540 20
Conductivity (uStcm) uStcm 1500 99 275 209 127
Cresols mgtl 0.2 0.1 0.1 486.7 0.1
Xylenols & Ethylphenols mgtl 0.1 0.1 3549.2 0.1
Naphthols mgtl 0.1 0.1 0.8 0.1
Phenol mgll 0.1 0.1 163.9 0.1
Trlmethylphenol mgll 0.1 0.1 0.1 0.1
Total Phenols mgtl 2 0.1 0.1 1010.5 0.1

Naphthalene mgtl 0.0012 0.00408 48.19516 0.00132
Acenaphthene mgtl 0.00477 0.07173 0.38261 0.00013
Fluorene mgtl 0.00109 0.06419 0.88157 0.00043
Phenanthrene mgtl 0.00045 0.01196 0.61162 0.00028
Anthracene mgtl 0.00041 0.00499 0.20185 0.00101
Fluoranthene mgll 0.00052 0.06364 0.09017 0.00027
Pyrene mgll 0.00052 0.03329 0.06264 0.00039
Benzo(a)anthracene mgll 0.00024 0.00352 0.01323 0.0001
Chrysene mgtl 0.00013 0.0024 0.00599 0.0001
Benzo(b)fluoranthene mgtl 0.0001 0.00069 0.00356 0.0001
Benzo(k)f1uoranthene mgtl 0.0001 0.00049 0.0011 0.0001
Benzo(e)pyrene mgll 0.0001 0.00029 0.00101 0.0001
Benzo(a)pyrene mgtl 0.0001 0.00052 0.00168 0.0001
Indeno(1t2l3-ed)pyrene mgtl 0.0001 0.0001 0.00066 0.0001
DI-benz(alh)anthracene mgtl 0.0001 0.0001 0.0009 0.0001
Benzo(gthll)perylene mgtl 0.0001 0.0001 0.00078 0.0001
Total PAH mgtl 0.00933 0.26179 50.45454 0.00383
Total 10 Dutch PAH mg/I 0.08175 0.00335! • 0.0918 49.12224; 0.00348

Easily.liberatable Cyanide mg/l 5 5 5 5
Total Cyanide mgtl 3 5 5 5 5
SUlphate mg!1 250 190.4 8 353,6 336

Total Ammonium mgtl 3 '10 115 42 2
Mercury Low Dutch T Leach mg!1 0.0003 0.0005 0.0005 0.0005 0.p005
Sulphide on Leachate mg!1 0.5 0.5 0.8 0.5

Chloride Dionex Leachate m9!1 5 19.9 39.92 5.02
Nitrate Dionex Leachate mgll 1 1 5 6
2·lsopropyl Phenol Leach HPLC mgll 0.1 0.1 0.1 0.1
Catechol Leachate HPLC mgtl 0.1 0.1 0.1 0.1
Resorcinol Leachate HPLC mgtl 0.1 0.1 0.1 0.1
Arsenic on Leachate by ICP-MS mg!1 0.06 0.02 0.02 0.08 0.01
Cadmium on Leachate by ICP-MS mgll 0.006 0.004 0.004 0.004 0.004
Chromium on Leachate by ICP-MS mg!1 0.03 0.04 0.01 0.05 0_04·
Copper on Leachate by ICP-MS mg!1 0.075 0.06 0.01 0.02 0.01
Iron on Leachate by ICP-MS mg!1 0.2 1.78 0.18 3.71 1.2
Nickel on Leachate by ICP-MS mg!l 0.075 0.01 0.01 0.01 0.01
Lead on Leachate by ICP-MS mgtl 0.D75 0.01 0.01 0.01 0.01
Selenium on Leachate by ICP-MS mgll 0.01 0.01 0.01 0.01 0.01
Zinc on Leachate by ICP·MS mgll 0.8 0.17 0.49 0.03 0.03

Benzene by GC mg!1 0.03 0.1 27.2 0.1
Ethylbenzene by GC mgtl 1 0.1 0.94 0.1
Toluene by GC mgtl 0.15 0.1 15.36 0.1
Xylene by GC mgtl 0.07 0.1 8.74 0.1
MTSE byGC mgtl 0.1 0.1 0.1
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Leachate Highlighted

Client Sample 10 IP04 TT100 TT54 TT54E

Depth Units Dutch tCRCL / Other 0.4 1.4 0.5 0.6

pH pH units <5.5 - >9.5 7.71 7.43 7.3 7.94
TOC mgll 62 50 80 170
Conductivity (uS/em) uStcm 1500 136 143 892 158
Cresols mgtl 0.2 15.66 2.8 0.1 0.1
X:ylenols & Ethylphenols mgtl 16.6 6.7 0.1 0.1
Naphthols mgt. 0.01 0.1 0.1 0.1
Phenol mg/I 6.14 0.4 0.1 0.1
Trlmethylphenol mgtl 0.01 0.1 0.1 0.1
Total Phenols mgll 2 38.45 9.8 0.1 0.1

Naphthalene mgll 1.419661 0.00307 0.02563 0.0152
Acenaphthene mgll 0.071696 0.01184 0.04686 0.45983
Fluorene mgtl 0.051497 0.00309 0.0843 0.85464
Phenanthrene mgtl 0.049639 0.00104 0.03635 0.2062
Anthracene mgll 0.014961 0.00203 0.01095 0.03255
Fluoranthene mgtl 0.007123 0.02669 0.0586 0.11019
Pyrene mgtl 0.004994 0.01732 0.03737 0.06085
Benzo(a)anthracene mgll 0.000563 0.00191 0.00336 0.00994
Chrysene mgll 0.000479 0.00147 0.00237 0.00717
Benzo(b)f1uoranthene mgtl 0.000085 0.00034 0.00032 0.003
Benzo(k)f1uoranthene mgll 0.000089 0.00049 0.00024 0.00519
Benzo(e)pyrene mgll 0.000077 0.00031 0.00029 0.00295
Benzo(a)pyrene mgll 0.000053 0.0004 0.00017 0.004
Indeno(1/213~d)pyrene mgtl 0.00001 0.0001 0.0001 0.00213
Oi-benz(a/h)anthracene mgtl 0.00001 0.0001 0.0001 0.00066
Benzo(g/h/I)perylene Ingll 0.00001 0.0001 0.0001 0.00251
Total PAH mgll 1.620916 0.06998 0.3068 1.77702
Totat10 Dutch PAH mg/l 0.08175 1.492588 0.0373 0.13787 0.39508

Easily-Iiberatable Cyanide mg/I 0.5 5 5 5
Total Cyanide mgll 3 0.5 5 10.3 10
Sulphate mgtl 250 26.27 1097.7 821.6 130.2

Total Ammonium mgtl 3 1.8 2 48 3
Mercury Low Dutch T Leach mgll 0.0003 0.00005 0.0005 0.0005 0.0005
Sulphide on leachate mgtl 0.05 0.5 0.5 0.5

Chloride Dionex Leachate Ingll 9.64 2.9 3.51 1.91
Nitrate Dionex Leachate mg/I 0.3 2 1
2-lsopropyl Phenol Leach HPlC mg/I 0.01 0.1 0.1 0.1
Catechol Leachate HPlC mgtl 0.01 0.1 0.1 0.1
Resorcinol leachate HPlC mgtl 0.05 0.1 0.1 0.1
Arsenic on leachate by ICP-MS mg/I 0.06 0.002 0.01 0.01 0.02
Cadmium on leachate by ICP-MS mgtl 0.006 0.0004 0.004 0.004 0.004
Chromium on Leachate by ICP-MS mgtl 0.03 0.001 0.01 0.09 0.04
Copper on leachate by ICP-MS mg/I 0.075 0.061 0.52 0.04 0.05
Iron on Leachate by ICP·MS mgtl 0.2 0.13 0~44 6.64 4.6
Nickel on leachate by ICP-MS mgtl 0.075 0.001 0.01 0.07 0.02
lead on leachate by ICP·MS mgll 0.075 0.008 0.01 0.02 0.02
Selenium on leachate by ICP-MS mgll 0.01 0.001 0.01 0.01 0.01
Zinc on leachate by ICP-MS mgll 0.8 0.092 0.4 0.17 0.24

Benzene by GC mgll 0.03 0.457 0.1
Ethylbenzene by GC Ingll 1 0.099 0.1
Toluene by GC mgll 0.15 0.638 0.1
Xylene byGC mgtl 0.07 0.861 0.11
MTBE by GC mgtl 0.05 0.1
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Leachate Highlighted

Client Sample ID IT55 IT58 IT59

Depth Units Dutch ICRCL I Other 2 1 1.3

pH pH units <5.5· >9.5 7.91 7.28 7.27
TOC mg/l 62 20 40
Conductivity (uS/cm) uS/cm 1500 311 268 550
Cresols mg/l 0.2 3.16 0.1 0.1
Xylenols & Ethylphenols mg/l 9.11 0.1 0.1
Naphthols mg/l 0.01 0.1 0.1
Phenol mg/l 0.35 0.1 0.1
Trimethylphenol mg/l 0.01 0.1 0.1

-
Total Phenols mg/l 2 12.62 0.1 0.1

Naphthalene mg/l 1.767992 0.00692 0.00083
Acenaphthene mg/l 0.140027 0.00607 0.00058
Fluorene mg/l 0.105043 0.0044 0.00244
Phenanthrene mg/l 0.100676 0.01131 0.00035
Anthracene mg/l 0.031137 0.00301 0.00091
Fluoranthene mg/l 0.019963 0.02147 0.00335
Pyrene mg/l 0.013489 0.01218 0.00081
Benzo(a)anthracene mg/l 0.004058 0.00387 0.00022
Chrysene mg/l 0.004067 0.00483 0.00046
Benzo(b)f1uoranthene mg/l 0.003117 0.00482 0.00055
Benzo(k)f1uoranthene mg/l 0.001393 0.0031 0.00029
Benzo(e)pyrene mg/l 0.001382 0.00394 0.0005
Benzo(a)pyrene mg/l 0.001962 0.00398 0.00042
Indeno(1/213·cd)pyrene mg/l 0.001229 0.00368 0.0004
Di·benz(a/h)anthracene mg/l 0.000553 0.00107 0.00012
Benzo(g/h/l)perylene mg/l 0.001341 0.00437 0.00042
Total PAH mg/l 2.197431 0.09901 0.01263
Total 10 Dutch PAH mgtl 0.08175 1.933818 0.06654 0.00765

Easily·liberatable Cyanide mgll 0.5 5 5
Total Cyanide mg/l 3 2.93 5 7.7
Sulphate mg/l 250 84.75 1016 1193.2

Total Ammonium mg/l 3 1.8 2 2
Mercury low Dutch T leach mg/l 0.0003 0.00005 0.0032 0.0005
Sulphide on leachate mg/l 0.05 0.5 0.5

Chloride Dionex leachate mg/l 0.372 3.91 1.7
Nitrate Dlonex leachate mg/l 0.1 1 1
2·lsopropyl Phenol leach HPlC mg/l 0.01 0.1 0.1
Catechol leachate HPlC mgll 0.01 0.1 0.1
Resorcinol leachate HPlC mg/l 0.01 0.1 0.1
Arsenic on leachate by ICP·MS mg/l 0.06 0.001 0.01 0.01
Cadmium on leachate by ICp·MS mg/l 0.006 0.0004 0.004 0.004
Chromium on leachate by ICP·MS mg/l 0.03 0.001 0.b4 0.04
Copper on leachate by ICP·MS mg/l 0.075 0.001 0.03 0.05
Iron on leachate by ICp·MS mg/l 0.2 1.277 1.34 3.9
Nickel on leachate by ICp·MS mg/l 0,075 0.001 0.01 0.02
lead on Leachate by ICp·MS mg/l 0.075 0.001 0.01 0.03
Selenium on Leachate by ICp·MS mg/l 0.01 0.001 0.01 0.01
Zinc on leachate by ICp·MS mg/l 0.8 0.021 0.16 0.18

Benzene by GC mg/l 0.03 2.17
Ethylbenzene by GC mg/l 1 0.674
Toluene by GC mg/l 0.15 6.072
Xylene by GC mg/l 0,07 5.158
MTBE byGC mg/l 0.01
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Leachate Highlighted
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Leachate Chemical Results

QRA Highlighted Copy
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Leachate QRA Highlighted

Client Sample 10 BH35 118H39D ilBH42

31

BH43 ~rp04
0.41Depth Units QRA 3.4 6.5 4.2

pH pH units 7.59 7.74 7.86 7.56 7.71
TOC mg/I 20 40 1540 20 62
Conductivity (uS/em) uS/em 99 275 209 127 136
Cresols mg/I 0.1 0.1 486.7 0.1 15.66
Xylenols & Ethylphenols mg/I 0.1 0.1 3549.2 0.1 16.6
Naphthols mg/I 0.1 0.1 0.8 0.1 0.01
Phenol mg/I 0.1 0.1 163.9 0.1 6.14
Trimethylphenol mg/I 0.1 0.1 0.1 0.1 0.01
Total Phenols mg/I 0.1 0.1 1010.5 0.1 38.45

Naphthalene mg/I 0.0012 0.00408 48.19516 0.00132 1.419661
Acenaphthene mgll 0.00477 0.07173 0.38261 0.00013 0.071696
Fluorene mgll 0.00109 0.06419 0.88157 0.00043 0.051497
Phenanthrene mgll 0.00045 0.01196 0.61162 0.00028 0.049639
Anthracene mgll 0.00041 0.00499 0.20185 0.00101 0.014961
Fluoranthene mg/I 0.00052 0.06364 0.09017 0.00027 0.007123
Pyrene mgll 0.00052 0.03329 0.06264 0.00039 0.004994
Benzo(a}anthracene mg/l 0.00024 0.00352 0.01323 0.0001 0.000563
Chrysene mg/I 0.00013 0.0024 0.00599 0.0001 0.000479
Benzo(b)fluoranthene mg/I 0.0001 0.00069 0.00356 0.0001 0.000085
Benzo(k)fluoranthene mg/I 0.0001 0.00049 0.0011 0.0001 0.000089
Benzo(e)pyrene mg/l 0.0001 0.00029 0.00101 0.0001 0.000077
Benzo(a)pyrene mgll 0.0001 0.00052 0.00168 0.0001 0.000053
Indeno(1/2/3·cd}pyrene mg/l 0.0001 0.0001 0.00066 0.0001 0.00001
Di·benz(a/h)anthracene mg/I 0.0001 0.0001 0.0009 0.0001 0.00001
Benzo(g/h/l)perylene mg/I 0.0001 0.0001 0.00078 0.0001 0.00001
Total PAH mgll 0.00933 0.26179 50.45454 0.00383 1.620916
Tota/10 Dutch PAH mg/t 0.00335 0.0918 49.12224 0.00348 1.492588

Easily-Iiberatable Cyanide mg/l 5 5 5 5 0.5
Total Cyanide mgtl 5 5 5 5 0.5
Sulphate mgll 261 190.4 8 853.6 336 26.27

Total Ammonium mg/l 456 10 115 42 2 1.8
Mercury Low Dutch T Leach mg/l 0.00105 0.0005 0.0005 0.0005 0.0005 0.00005
Sulphide on Leachate mg/I 0.000261 b.5 0.5 0.8 0.5 0..05

Chloride Dionex Leachate mgll 261 5 19.9 39.92 5.02 9.64
Nitrate Dlonex Leachate mgtl 1 1 5 6 0.3
2-lsopropyl Phenol Leach HPLC mgtl 0.1 0.1 0.1 0.1 0.01
Catechol Leachate HPLC mgll 0.1 0.1 0.1 0.1 0.01
Resorcinol Leachate HPLC mgtl 0.1 0.1 0.1 0.1 0.05
Arsenic on Leachate by ICP·MS mg/l 0.0261 0.02 0.02 0.08 0.01 0.002
Cadmium on Leachate by ICP-MS mg/l 0.004 0.004 0.004 0.004 0.0004
Chromium on Leachate by ICP-MS mg/l 0.00314 0.04 0.01 0.05 0.04 0.001
Copper on Leachate by ICP·MS mg/I 0.0314 0.06 0.01 0.02 0.01 0.061
Iron on Leachate by ICP-MS mg/l 1.78 0.18 3.71 1.2 0.13
Nickel on Leachate by ICP-MS mg/l 0.0523 0.01 0.01 0.01 0.01 0.001
Lead on Leachate by ICP-MS mg/I 0.01 0.01 0.01 0.01 0.008
Selenium on Leachate by ICP-MS mg/l 261 0.01 0.01 0.01 0.01 0.001
Zinc on Leachate by ICP·MS mg/l 0.105 0.17 0.49 0.03 0.03 0.092

Benzene by GC mgll 0.0152 0.1 27.2 0.1 0.457
Ethylbenzene by GC mgtl 0.1 0.94 0.1 0.099
Toluene by GC mg/l 0.1 15.36 0.1 0.638
Xylene by GC mg/I 13300 0.1 8.74 0.1 0.861
MTBE by GC mgtl 0.1 0.1 0.1 0.05
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Leachate QRA Highlighted

ITotal TPH Img/l 0.05
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Leachate QRA Highlighted

Client Sample JD TT100
IITT54 >ITT54E ,1TT55

21

TT58

11Depth Units QRA 1.4 0.5 0.6

pH pH units 7.43 7.3 7.94 7.91 7.28
TOC mgtl 50 80 170 62 20
Conductivity (uStcm) uStcm 143 892 158 311 268
Cresols mgfl 2.8 0.1 0.1 3.16 0.1
Xylenols & Ethylphenols mgtl 6.7 0.1 0.1 9.11 0.1
Naphthols mgtl 0.1 0.1 0.1 0.01 0.1
Phenol mgtl 0.4 0.1 0.1 0.35 0.1
Trimethylphenol mgtl 0.1 0.1 0.1 0.01 0.1
Total Phenols mgfl 9.8 0.1 0.1 12.62 0.1

Naphthalene mgtl 0.00307 0.02563 0.0152 1.767992 0.00692
Acenaphthene mgtl 0.01184 0.04686 0.45983 0.140027 0.00607
Fluorene mgtl 0.00309 0.0843 0.85464 0.105043 0.0044
Phenanthrene mgtl 0.00104 0.03635 0.2062 0.100676 0.01131
Anthracene mgfl 0.00203 0.01095 0.03255 0.031137 0.00301
Fluoranthene mgtl 0.02669 0.0586 0.11019 0.019963 0.02147
Pyrene mgtl 0.01732 0.03737 0.06085 0.013489 0.01218
Benzo(a)anthracene mgtl 0.00191 0.00336 0.00994 0.004058 0.00387
Chrysene mgtl 0.00147 0.00237 0.00717 0.004067 0.00483
Benzo(b)fluoranthene mgtl 0.00034 0.00032 0.003 0.003117 0.00482
aenzo(k)fluoranthene mgtl 0.00049 0.00024 0.00519 0.001393 0.0031
Benzo(e)pyrene mgfl 0.00031 0.00029 0.00295 0.001382 0.00394
aenzo(a)pyrene mgtl 0.0004 0.00017 0.004 0.001962 0.00398
lndeno(1t2t3-cd)pyrene mgtl 0.0001 0.0001 0.00213 0.001229 0.00368
Di-benz(ath)anthracene mgtl 0.0001 0.0001 0.00066 0.000553 0.00107
Benzo(gthtl)perylene mgtl 0.0001 0.0001 0.00251 0.001341 0.00437
Total PAH mgfl 0.06998 0.3068 1.77702 2.197431 0.09901
Tota/10 Dutch PAH mg/t 0.0373 0.13787 0.39508 1.933818 0.06654

Easily-Iiberatable Cyanide mgfl 5 5 5 0.5 5
Total Cyanide mgtl 5 10.3 10 2.93 5
Sulphate mgtl 261 1097.7 821.6 130.2 84.75 1016

Total Ammonium mg/I 456 2 48 3 1.8 2
Mercury Low Dutch T Leach mgtl 0.00105 0.0005 0.0005 0.0005 0.00005 0.0032
Sulphide on Leachate mgtl 0.000261 0.5 0.5 0.5 0.05 0.5

Chloride Dionex Leachate mgtl 261 2.9 3.51 1.91 0.372 3.91
Nitrate Dionex Leachate mgtl 2 1 0.1 1
2-lsopropyl Phenol Leach HPLC mgtl 0.1 0.1 0.1 0.01 0.1
Catechol Leachate HPLC mgfl 0.1 0.1 0.1 0.01 0.1
Resorcinol Leachate HPLC mgtl 0.1 0.1 0.1 0.01 0.1
Arsenic on Leachate by ICP·MS mg/I 0.0261 0.01 0.01 0.02 0.001 0.01
Cadmium on Leachate by ICP-MS mgtl 0.004 0.004 0.004 0.0004 0.004
Chromium on Leachate by ICP·MS mgtl 0.00314 0.01 0.09 0.04 0.001 0.04
Copper on Leachate by ICP·MS mgfl 0.0314 0.52 0.04 0.05 0.001 0.03
Iron on Leachate by ICP·MS mgfl 0.44 6.64 4.6 1.277 1.34
Nickel on Leachate by ICP·MS mgfl 0.0523 0.01 0.07 0.02 0.001 0.01
Lead on Leachate by ICp·MS mgfl 0.01 0.02 0.02 0.001 0.01
Selenium on Leachate by ICP-MS mgtl 261 0.01 0.01 0.01 0.001 0.01
Zinc on Leachate by ICP·MS mgtl 0.105 0.4 0.17 0.2.4 0.021 0.16

Benzene by GC mgfl 0.0152 0.1 2.17
Ethylbenzene by GC mg/l 0.1 0.674
Toluene by GC mgfl 0.1 6.072
Xylene by GC mgfl 13300 0.11 5.158
MTBE byGC mgtl 0.1 0.01
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Leachate QRA Highlighted

ITotal TPH Img/l 0.05
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Leachate ORA Highlighted

Client Sample 10 TT59

Depth Units QRA 1.3

pH pH units 7.27
TOC mgtl 40
Conductivity (uStcm) uStcm 550
Cresols mgtl 0.1
Xylenols & Ethylphenols mgtl 0.1
Naphthols mgtl 0.1
Phenol mgtl 0.1
Trimethylphenol mgt) 0.1
Total Phenols mgll 0.1

Naphthalene mgll 0.00083
Acenaphthene mgll 0.00058
Fluorene mgtl 0.00244
Phenanthrene mgtl 0.00035
Anthracene mgll 0.00091
Fluoranthene mg/l 0.00335
Pyrene mg/l 0.00081
Benzo(a)anthracene mgll 0.00022
Chrysene mgll 0.00046
Benzo(b)fluoranthene mgtl 0.00055
Benzo(k)fluoranthene mgtl 0.00029
Benzo(e)pyrene mgll 0.0005
Benzo(a)pyrene mgll 0.00042
Indeno(1t2l3-cd)pyrene mgtl 0.0004
Di-benz(ath)anthracene mgtl 0.00012
Benzo(gth/l)perylene mg/l 0.00042
Total PAH mg/l 0.01263
Total 10 Dutch PAH mg/I 0.00765

Easily-Iiberatable Cyanide mg/l 5
Total Cyanide mgll 7.7
Sulphate mgll 261 1193.2

Total Ammonium mgll 456 2
Mercury Low Dutch T Leach mgll 0.00105 0.0005
Sulphide on Leachate mgtl 0.000261 0.5

Chloride Dionex Leachate mgll 261 1.7
Nitrate Dlonex Leachate mgt) 1
2·lsopropyl Phenol Leach HPLC mgll 0.1
Catechol Leachate HPLC mgll 0.1
Resorcinol Leachate HPLC mgll 0.1
Arsenic on Leachate by ICP-MS mgll 0.0261 0.01
Cadmium on Leachate by ICP-MS mgll 0.004
Chromium on Leachate by ICP-MS mgtl 0.00314 0.04
Copper on Leachate by ICP-MS mg/l 0.0314 0.05
Iron on Leachate by ICP-MS mg/l 3.9
Nickel on Leachate by ICP-MS mgtl 0.0523 0.02
Lead on Leachate by ICP-MS mgtl 0.03
Selenium on Leachate by ICP-MS mg/l 261 0.01
Zinc on Leachate by ICP-MS mg/l 0.105 0.18

Benzene by GC mg/l 0.0152

Ethylbenzene by GC mg/l

Toluene by GC mg/l

Xylene by GC mg/l 13300

MTBE byGC mg/l
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ITotalTPH Img/I

Leachate ORA Highlighted

0.051
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Leachate Chemical Results

TPH Results
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TPH RAP Leachate

Sample Number 166 207 131 99 107
Sample Identity BH35 TI100 TT54E TT58 TIS9

Depth 3.4 1.4 0.6 1 1.3

Total Hydrocarbon 343 424 9118 <50 <50

Aliphatic

>C8-C10 <50 <50 <50 <50 <50
>C10-C16 <50 <50 <50 <50 <50
>C16-C21 <50 <50 <50 <50 <50
>C21-C40 <50 <50 <50 <50 <50

Mineral oil content <50 <50 <50 <50 <50

Aromatic

C8-ClO <50 <50 <50 <50 <50
>ClO-C16 <50 <50 <50 <50 <50
>C16-C21 <50 <50 <50 <50 <50
>C21-C40 <50 <50 <50 <50 <50

Aromatic content <50 <50 <50 <50 <50

Total TPH(C8-C40) <50 <50 <50 <50 <50

All units in ug/I
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Sample Number 245+245 203+203 119+119 041+041

Client Ref: BH39D IP04 TT54 IT55

Depth 6.5 0.4 0.5 2.0

Aliphatics
C5-C6 <10 <10 <10 <10

>C6-C8 <10 11 <10 59

>C8-CI0 <10 58 <10 615

>ClO-C12 <10 1568 <10 3454

>C12-C16 <10 304 10 1397

>C16-C21 <10 284 <10 90

>C21-C35 <10 87 <10 <10

Total Aliphatics <10 2312 10 5614

Aromatics
C6-C7 <10 457 <10 2170

>C7-C8 <10 638 <10 6072

>C8-CIO <10 1047 11 6754

>CIO-C12 <10 2353 <10 5180

>C12-C16 59 377 178 1440

>C16-C21 10 <10 <10 52

>C21-C35 <10 <10 <10 19

Total Aromatics 69 4872 189 21688

PRO <10 6132 11 24304

TPH 69 7184 199 27302

MTBE <10 <10 <10 <10

Benzene <10 457 <10 2170

Toluene <10 638 <10 6072

Ethylbenzene <10 99 <10 674

XYlene <10 861 11 5158

*TPH is the sum of Aliphatics and Aromatics (C5-C35)
All units in ug/I

TPH CWG Leachate

Page 1 of 1

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-05-2012:04:39:03



Water Chemical Results

Master Copy
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample 10

Depth

,sample elate

pH
OC
uspended solids
onduetlvlty (u8/eml

reso s
,yenOS&Ethylphenols
aphwols

enD
nmethYIPr enD
otal PhenOls

aphthalene
eenaphthene
uorene
nenanmrene
nthraeene
uoranthene

'yrene
enzo(alant raeene
:hrysene
enzo ITluoranthene
enzo ITlUOrant ene
enzo e pyrene
enzo a pyrene

naeno /:LJ3-ea pyrene
J)-benz(a/hlant raeene
enZO(g/hlllper,lene
otal t-'AH

asily-Iiberatable Cyanide
otal t;yanlde
ulpnate
ulphide

;hloride

otal AmmOnium
~enzene

oluene
mylDenzene
ylene
ercury LOW Dutch Target AA

Unjts

pH Units
mg/I
mg/l
u81em

mg
mg
mg
mg

rng

rn
mg
mg
mg
mg
mg
mg
mg
mg
mg
ma
mg
mg
mg
ma
mg
mg

m
m /I

m '1
m
m /I

ma
mg
mg
mg
mg
mg

8H31

2.52

20/U8/2003

27
2028
1172

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.000281
0.001547
0.000606
0.000027
0.000038
0.000069
0.000045
<
<
<
<
<
<
<
<
<

<0.5
U.b

Z4Z

<0.05
Ib1

'1.

< W 1
< .U'
< .U

< .0)'

< .UJ005

8H31

88

U1/U9/2U03

7.94
692
<10
1231

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.000463
0.000536
0.000147
0.00003
0.000017
0.000045
0.000035

10'

<
<
< .U

< .101
< . lUI

IU. 1

< .5
IU.9

>Z

< .05
14

10.
< 11

< 11

< 1

< 1
< IUUb

8H31

89

16/09/03

7.12
29
17
1173

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.00065
0.003704
0.001845
0.000041
0.00012
0.000155
0.000153
0.000032
0.000013
<0.00001
<0.00001
<0.00001
<0.00001
<0.00001
<0.00001
<0.00001
0.006713

<0.5
<0.5
246
0.05
29

1.2
<0.001
<0.001
<0.001
<0.001
0.00006

BH32

1.2

2U/08/2003

8.23
9
1088
475

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.343692
0.035828
0.052158
0.040824
0.013038
0.009697
0.005183

10.OC
IU.UUI

< .5
< .b

Ibl

< I.U5

O.
< I.l
< .l

< .l

IU.Ol
<!J.l 1005

8H32

88

01/09/2UU3

8.50
12
<10
477

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.001147
0.017871
0.022153
0.006147
0.004192
0.004049
0.002066

1
rz

<0.5
<U.b

,3

<0.05

< . J(

<
< .)(

O.
< IUUb

Itrate
-Isopropy
ateenol t
esoremo

ron by ICI -

enol by HPLC
"Lt;
Ht-'L

m
m
m
m
mg

11. )
<0. 1
<U.
<U.
10.0:

< . 11
< .11

< .11

<0.3
<0.01
<0.01
<0.01
0.072

O.
< . 11

<
< . 11

< . 11

< 1
<

ArSeniC bl' Ie -M~

aamlUm by -~ 18

;hromrum -MS

ollper Iy - 15

Ie el b1 -n
ead by It -M:

elenlum IV IC -MS
me by It; ·M8

mg
mg
ma
mg
mg
mg
mg
mg

IU.UI
«. IU4

10.C 1
IU.U 'b

< IU4

12

·6

0.004
<0.0004
0.003
0.003
0.004
0.001
0.001
0.026

< IU4

'.0(

'.0(

'.Ul

< UU4

.10

.IU

enzene Oy li'

t ylbenzene by GC
o uene by lil
y ene oy lit;

n' BE Y lit

ma
mg
mg
mg
mg

<0.01 -
<0.01 .
<0.01 •
<0.01 -
<0.01 •

otal T"H mg <0.05 <0.05 0.U14 0.627 <U.05
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample ID

Depth

l:sample aate

pM

uspemled SOlidS
onuuctlvlty (u~/cmj

reso S
yleno S & t:thylphenolS
aphtt OIS
'neno
rlmetnYlpnenol
otal PhenOlS

apntnalene
cenapnt~ene

uorene
'nenantnrene
~ntnracene

'Iuoranthene
yrene

jenZOlajantnracene
rysene

enzo IbIfluoranthene
enzo :Klfluorantnene
enzo e pyrene
enzo a pyrene

nCle'no ·cCljpyrene
UI·Denz anthracene
Benzo 9 perylene
otal PA

aS11 y. IDerataOle I,;yamae
otal,-yamae
Ulp a e
ulpnlC e
mon e

otal Ammomum
enzene
o uene
:thylbenzene
Ylene

Mercury LOW Dutch 1arget AA

Nitrate
-Isoprop ....nenol oy M....LI,;
a ecnol y HPLG
esorclho y H ....LG

ron oy 11,;1 -M~
rsen c oy 11,;....-M5
aClm um lly IGP-M:)

;nromlOm y II,;I'-M~

opper oy .....-M~
IcKel by IG -M:)
eau Dy II,;P-M~

~elenlum by 1l; ...·M:s
ILIhC oy II,; ....·M::>

enzene by {jl,;

:thYlDenzene Dy L:jl,;

o uene oy j'-
y ene by G
n11:lt: by {jl

o al 1t"M

Units

pM unns
mg/I
mgll
u~/cm

mg/I
mg
mg
mg
mg
mg

mg/'
mg
mg
mg
mg
mgll
mg/l
mgll
mg
mg
mg
mg
mgll
mg/'
mgll
mg
mgll

mgll
mgll
mgll
mgJl

mgll

mgll
mgJl

mgll
mgll
mgll
mgll

mgll
mgll
mg/I
mgll
mgll
mg
mg
mg
mg
mg
mg
mgll
mgt.

mgll
mgll
mgt.
mg/'
mgll
mgll

BH32

B9

16/09/03

7.30
11
16
405

13.01
11.03
<0.01
9.35
<0.01
33.39

0.002044
0.033303
0.039498
0.038047
0.015077
0.023354
0.013649

.VVOVLO
113
149

IV. rlS
IU.UU1'1U'
10.ltl094ti

< .0

< .0
14
< .UO
!U

.104

IU.UUI Uf

IU.
<
<
<

IV.
IV.
<U. )UV4
IU. '1

<

IU. '1

IU. 1
< .001
10.017

<U.Ul
<U.U1
<
<

<
UA10

BH33

1.2

8.08
47
264
1002

0.06
0.06
<0.01
0.04
<0.01
0.17

0.085537
0.012405
0.04783
0.03903
0.016014
0.017992
0.010992

HOVlS
1'1
101)ti
14,14

.U

.UI

.UI

.VI

.UIJLU.3lS

.21i4f40

< .:>

< .LJO

If

lO.
j.L'I'I

3.
LJ. 10

11
<t. JUUUO

IU.o
<U.
<0.
<v.
<U. JO
IV. ,~

<t.IVU4
IU. 10

IU. 1'1
IU.U
<v. 'U1
0:-00.3

IU.U1L

BH33

B8

IV

8.19
95
<10
1194

15.88
10.56
<0.01
10.41
<0.01
36.86

0.284058
0.010854
0.033702
0.027364
0.007894
0.004335
0.002577
V.VUUOM
I.UUI31

U.UV lUUt
U.UU WIL

I.UU III
I.OOO::Wti
I.UVUl. :4
I.UUUU~I{

I.UUU'ILO

<U.O
<V.O
1B2
<U.UO

1.3

4f.U

3.22

V.UlSti

<U.000U5

U.LL

<(J.V1
<U.Ul

U.lO
O.UUI
<U.UVU4

O.O:U

1 f.040

U.UlSL

O'

1.
<

BH33

B9

16/09/03

7.02
100
14
1178

0.01
0.1
<0.01
<0.01
<0.01
0.11

0.27285
0.013922
0.022015
0.035272
0.010372
0.021925
0.014039

"lUL

10l>.30

)0'IU4
14llSlS

.JUL~lO

.~2fBtl9

<
<

11'
< .UO

140.

<U.UUUU~

<
<
<
<

<t. lV4
IV.

< 11

IV.U.3'+

IL.V4
<U.VO
O.

O.

<

BH35

2.97

7.99
18
464
1411

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.087859
0.012243
0.021714
0.020385
0.006763
0.010229
0.006314
:V. !.3

ILl
10.•21

IV.
IU.
IU.uL
IV.1191

<U.O
10.1
10lSV
<U.UO
13f

IllS.

10.Ut
IV.V~

<V.VVVV:!

IVJ
<v.
<0.11
<U. 11
IU.LI
IU.
<u. IV4
IU.
D.
u.
u.
LJ. 1'1

10.VLO

U.OOO
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample ID

Depth

ISample date

pH
oc
uspended solids
onauetlvlty (uSleml

reso s
ylenols & Ethvlphenols
aphtholS
'nenol
nmethvlphenol
otal Phenols

apntra ene
eenaphthene
uorene

'henantnrene
nthraeene
uoranthene

'yrene
enzo a antnraeene
:hrysene
enzo uoranthene
enzo uorantnene
enzo e ,vrene
enzo a pyrene

naeno -ec pyrene
Ji-benz a ant raeene
~enzo(g Ipe ilene
otal t'A~

aSI - Iberatable Cvanlde
ota anlae
up a e
uple
:h on e

o a AmmOniUm
enzene
o uene

YlDenzene
yene
ereury Low DutCh Target AA

Itrate

Units

pH Units
mgll

uSlem

mg
mg
mg
mg
mg
mg

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

mg
m
m
m
m

mg
mg
mg
mg

mg

mg

BH35

B8

0110912003

8.01
22
16
1675

9.78
20.77
<0.01
3.55
<0.01
34.11

0.085752
0.004055
0.01052
0.023212
0.00795
0.015128
0.009722
V.VVbV~t

1629

r:)

O.
V.

< 1.5

< 1.05
4

Zl.U

17
'if

< .00005

BH35

69

16/09/03

7.21
21
76
1615

0.01
0.11
<0.01
0.01

0.14

6.749088
0.032639
0.11433
0.101499
0.029541
0.034134
0.022571

ItlZ;jZ

<

< .Vb

< J005

BH35A

B8

101109/2003

8.00
17
24
1540

<0.01
0.04
<0.01
<0.01
<0.01
0.04

0.008813
0.002274
0.00384
0.005156
0.001519
0.002139
0.001254

JV4tl

00189
.IUU6

< .5

< .05
3'

<0.00005

V.

BH35A

89

16109103

7.18
20
33
1725

<0.01
0.18
<0.01
<0.01
<0.01
0.29

0.026872
0.015105
0.025097
0.017269
0.008041
0.010521
0.006639

< .b

10
< .U~

13

.Z

<c. 1005

IV.

BH36

1.84

2010812003

8.27
25
4752
1109

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.003889
0.063819
0.030366
0.02234
0.007328
0.005075
0.006558

.V

10586
026

<
<

< .L1b

'Z .

<
<
<
<
< J005

-Isopropy
ateenol y
esore no

ron by ICI -

enol by HPli
"LG
Ht'LG

mg
mg
mg
mg

< . 1
< . 1
< . '1

0.3

<
<
<

<
<
<
O.

<
<
<

<
<
<
< 15

l\rsenle bl rCF -Mli
aamlum y II -M~

:hromlum y -MS
o er y ;P- IS
Ie elll -n
ea DV -M

Selenium IV IC -MS
me by IG -MS

mg
mg
mg
mg
mg
mg
mg
mg

10.01
< lU4

IV.Ul

0.001

< .VU1

< .001
10.UOl

< IU4

<" 11

O.
<to IU4

V.

«. lOl

U.Ullb

<t.IV1

0.0
U.O 5

< IU4

10.
<t. IU4

<t. 11

10.D1B

enzene y l;;G
thylbenzene by GC
oluene b~ I:>G
ylene Dy \,

1M I lit: Y (;

mg
mg
mg
mg
mg <

V.L j;j <
< <

<
<

<" <.
ITotal TPH mg 1.6 2.235 <0.05 v.146 1.986
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample ID

Depth

l:samp/e aate

pH
OG
uspenaea sOllas
onaUCllVlty lU::i/cm)

I\-reso s
Ixyleno s 1Io t:tnylpnenols
INapntlolS
'neno
rime ihylphenol
otal 'henOIS

apntha ene
cenaphthene
uorene

'nenamnrene
I\nthracene
Fluorantnene

yrene
enzo alam~ racene

;hrysene
enzo ITluorantnene
enzo Inuoramnene
enzo e pyrene
enzo a pyrene

naeno ~;j-caJPyrene

I-oenz aln, anthracene
enzolg 1/IIperyiene
ota' ......

aSI y- iberatable cyanide
ota yanlae
UIP a e
Up e

;hlor e

otal AmmOniUm
enzene
o uene
:tnylDenzene

Ayene
Mercury LOW !JutCh Target AA

Itrate
-Isopropyl Phenol by HPLC
atechol by H...LG
esorClhol oy Ht"LG

ron oy 1\-t"-M5
rsenlc by lG...·M::i
aamlum oy IGt"-M::i
;nromlum oy I"t"-M::i
opper by IGP-M5
IlcKel by IG"'-M::i
eaa oy '''t''-M::i

::ielenlum by ((;"'-M::;
£lnc by IG...·M::i

tjenzene by \;j(;

oIl YlDenzene by GC
o uene by (.iG
y ene by (.iG

Units

pM Uni S
mgll
mgn
U::i/cm

mg
mg
mg
mg
mgll
mgn

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

mg
mg
mg
mg
mQlI

mg,.
mg
mg
mg
mg
mgtl

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg/l
mg/l

mg
mg
mg
mg

BH36

B8

7.91
33
24
1330

<0.01
0.09
<0.01
<0.01
<0.01
0.09

0.000797
0.010122
0.001751
0.000416
0.000419
0.000821
0.00086
V.VVVL;j/

· JO[

• JO\
· )0\

.00

.UV :II

.VV

0.0000/8

U.VloZf1

<V.O

<0.0

Zf1

<V.VO

;j1

4.
< 11

< 11

< 11

< 11

0.001105

V.LO

< I.Vl

< I.U1

< I.Ul

V. l~f

U.Ull!:!

<U. JUU4

V.Vll1

0.011

U.OllS

< . Vl

<0. 01
V.UU8

BH36

B9

16/09/03

7.29
31
73
1329

<0.01
0.21
<0.01
<0.01
<0.01
0.21

0.001732
0.079758
0.024343
0.003719
0.004134
0.003215
0.004429

~Vl

. JVVL

. rZ4lSU4

<

< .5

< .VO

lb.
<
<
<
<
< .VVVVO

IV.
<
<l.

<l .

< JU4

'.U
'.V

<0. 01
IV.VL

< . 11

< . 11

<
<

BH36A

2.46

8.10
20
1640
1246

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.0012
0.02314
0.00686
0.001993
0.000761
0.000646
0.000443
V.VVV1L

O.
U. j;j

U.UUOUM

U.UUUU41

V.VUVV10

U.OU0041

U.U;jooUo

<V.O

<0.0

4UU

<V.VO

34

<V.VVl

<U.UUl

<U.UUl

<U.VVl

<O.VVVVO

U.b

<V.V1

<0.01

<U.Ul

V.Ll

O.OH

<U.UUU4

V.VVL

IV.VV4

10.UUf

<U.VUl

0:003
10.01!:!

BH36A

B8

8.43
20
<10
1472

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.000292
0.009183
0.001102
0.00005
0.000116
0.0002
0.000141
IV.VVVV4f

IV.

<

IV.
<
<
<
<
<V.VVVV'

,U.Ull101

< 1.0

< 1.0

4 U

< I.VO

~.

< 11

< 11

< '1

< '1

<V.VVVVO

,U.4

<

< . '1
< . n
,v. 0

'V.UVO

< I.UUU4

V.UVl

U.OOt

<U.Ul'l

BH36A

B9

16109/03

7.13
20
31
1344

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.000686
0.004201
0.000677
0.000259
0.000255
0.001698
0.001333
V.VVV;j14

ILl

lUi

n
IVI

0.000111

U.UUUU4;J

V.VVVV;jl

IV.VVVVOtl

10.Ul010!:!

<V.O

<V.O

l;jlSU

<V.VO

IlU.L

<V.VVl

<0.0111

<U.UI'l

IV.VVI

<V.VIJVVO

IU.;j

<V.V1

<0.01

<U.01

IV.;j~f

IV,U'

<U. )UU4

IV.VIl4

IV.Vl ll

IU.UUo

IU.V01

IV.VVl

IV.VL

<U.Ul

<V.Vl

<v.Ol

10.018

08' It"H
mg
mg <V.VO

<
V.ltltl <V.VO
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample 10

Depth

l:sample aate

pH
0(;

uspended solids
onductlvlty IU~/cm)

resos
,yleno s & Etnylpnenols
apnt OIS
'heno
rlmethylphenOI
otal ~'nenols

aphthalene
cenapntnene
uorene

'henantnrene
ntnracene
uorantnene

'yrene
enzo(a)anthracene
;nrysene
enzo uorant ene
enzo :k Ifluoranthene
enzo e p rene
enzo a p rene

ndeno -cd pyrene
)I-benz a ant racene
enzo(g per f1ene
ota t'A

aSI -Ilberatable Cyanide
ota anlae
up a e
u e
;n on e

otal AmmOnium
enzene
o uene

Units

pH Units
mg/l
mg/l
u~/cm

mg
mg
mg
mg
mg
mg

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

m
m
m
m
m

m
m
m

BH37

B8

101/09/2003

8.27
34
68
813

0.71
0.32
<0.01
0.54
<0.01
1.57

0.381225
0.014593
0.052403
0.069609
0.022771
0.029049
0.019304

14Z4

518
i959

<U.o
<0.0

122
<0.00

zoA
1.0/9

BH37

B9

16109103

7.19
154
15
1459

37.66
12.33
<0.01
48.76
<0.01
107.52

0.074108
0.003682
0.006268
0.01471
0.003535
0.009937
0.'00831

.U

O. 11

<
<

11!
< .lJo

ILl

BH37A

B8

u1/091LUU'l

8.19
78
<10
1018

14.06
3.26
<0.01
20.85
<0.01
38.18

0.0042
0.004062
0.012455
0.018979
0.008194
0.016018
0.009685

.l

U.'H

<
<
l'
< .lJ5

~9.

BH37A

B9

16/09/03

7.39
65
<10
1039

11.56
11.13
<0.01
6
<0.01
32.47

3.283746
0.017551
0.058464
0.050757
0.01472
0.010684
0.007229

< 1.0

<

< .Jo

BH38

9.73

20108/2003

7.54
248
8410
ndp

1.43
<0.01
1.36
<0.01
4.83

1.304606
0.179215
0.659971
1.003547
0.573582
0.780186
0.606318

131
III 1

.21133

.11 ilL

.9:12538

11.
141 i3

< .uo
12 19

U.llo'l

:tl ylbenzene
yene
ercury LOW uutcn I arget AA

Nitrate
-Isoprop pnenol by Ht'LG
atec 0 y HI .G

Resorcmo by HPLC
ron by ICI ·M:

m
mg
mg

mg
mg
mg
mg
mg

0.035
U.13Z

<U.UUUUo

U.
< . 1

< .11
< . 1

<

<

<
<

U.

UU~

<

<
10.

<

<

l'l·
<
<

IU.

UUo «. 005

<U.3

O.lL

<0.
<U.

U.

rsenlc II.....-M~

admlum y IG - 1\::>
;nromlum It -M5

o per b) - I~

IC e Dy -

ead by IC -
selenium Iy ·M5
~mc Dy II,; -n

enzene byGc
tnylbenzene by GC
oluene by j\

{ylene by G'
nTBE Y GC
otal r~H

mg
mg
mg
mg
mg
mg
mg
mgi

mg
mg
mg
mg
mg/l

mg/l

< . JUU4
)4

11

<l. 11
IU.

10.

U.041

O.

<0. 104
I.e
I.e
1.(

<0.

<
4.Uoll

«. 104

< 1

IU.Jl

10.

U.l09

O.
«. )04

< 11

O. )1

.10'

<

O.
< JU4

U.

o.
o.
< '1

0.0'16

L.4'lo
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample ID

Depth

I:sample aate

pH
OC
uspenaea sOllas
onauctlvlty (uti/cm)

reso S
yleno S ll& t:tnylpnenols
apnu OIS
en~

nme y phenol
otal 'henols

INapntnalene
cenapntr ene

IF uorene
I'" enantnrene

nmracene
'Iuoranthene
yrene
enzo(a)anmracene

rysene
enzo lD muorantnene
enzo [K Ifluoramnene
enzo e pyrene
enzo a pyrene

naeno 'll; -co)pyrene
JI-oenz(atn anmracene
enzo 9 III perylene
otal PA

aSI Y·,loeralaOle '-'yamae
ota cyanlae
ulpna e
ulpm, e
mOflae

Ilotal Ammomum
enzene
oluene

:tnyloenzene
Ylene

Mercury LOW Dutch Target AA

INII ate
- soproPYl ...nenol oy H ...L\,;
atecnol oy HPLC
esorcmol oy H...Ll;

ron oy I'-''''-Mti
Arsen c oy ICP-MS

aom um oy Il;"'-Mti
;nromlum oy Il;"'-Mti

'-'opper oy (CP-Mti
NICKel oy ICP-M:)

....eao oy ;"'-M~

IZlnc oy IC -MS

tlenzene oy I.:il;
:mylDenzene oy I.:i'-'
o uene oy :iC
y ene oy (j

tit: oy I.:il

Units

pH um s
mg/l
mgll
utiJcm

mg
mg
mg
mg
mgll
mgll

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

mg
mg
mg
mg
mg

mg
mg
mg
mg
mg
mgll

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mgll
mg/I

mgl

mg
mg
mg
mg

BH38

B8

8.60
28
<10
4020

128.17
17.58
<0.01
13604
<0.01
290.12

0.124298
0.004925
0.008284
0.016164
0.004141
0.00617
0.00451
IU.uUL

l:l

14:

);j114

10.000893

iO.18004ti

<U.O
12.3

IU.f9
<U.UO
1983

looti.

11.64

IU.Uti

IU.UU
<O.UUUUO

IZ.lo
<U.U1

<0.01

11.;j(L

10.093

<0.OU04

IU.UO(

10. !l

10.
<L. 01

U.U[I

10.014

114.4Utl

IU.U!lO

2.155

O. 131

U. 11

BH38

B9

16/09/03

9.59
683
67
4020

200.17
107.39
<0.01
139.6
<0.01
487.89

0.445696
0.004491
0.007409
0.009612
0.00337
0.00364
0.002665

Ill,

14

JLll

109

< .0

L.

< .UO

114.L

IL.U~

. ~81

.19;j

< .UUUUO

O.

<
1.

U. )l:!

<U. JUU4

O. ~!l

.lrLo
I.ULO

<U.

BH38A

4.62

8.01
568
1200
3780

139.27
65.87
<0.01
142.09
<0.01
347.23

0.462302
0.018603
0.048648
0.079368
0.025429
0.043489
0.02897
IU.Ultlll(;j

10.01 1)6:

10.0:l·lti:

IU.01IL

IU.UU(ll

10.011ti )9

IU.OOtio 1

IU.UU;jU)4

10.006477

10.803033

<U.O
12.L

19ti(

<U.UO
1628

1400.Z

110.LL1

10.41L

<O.UUUUO

IU.ti
<U.Ul

<0.01

<U.U1

11 .L O!l

10.032

<0.OU04

IU.U4L
I.UOl

I.ULL
I.UU·

U.U30

10.037

ILU.O

.016

L.(Uti

1.1Z0

BH38A

B8

7.66
316
<to

2020

54.2
31.2
<0.01
43.11
<0.01
129

0.170803
0.004025
0.014741
0.028n6
0.010051
0.016737
0.011013

11

)368

JU(O

0.;al3Ltif

<

U. '0

;j40

14.

.U

.UUU14

U.

<

<U.UOU4

:U.UU(

U.
< 11

U.U13
,U.01

.'LO

.5Ul

.uzr

BH38A

B9

16/09/03

9.12
398
21
2540

98.5
78.44
<0.01
54.9
<0.01
271.61

8.319944
0.030335
0.099125
0.144792
0.04879
0.078701
0.054105
IU.uL;jU( (

IU.Ol f98:
IU.U13141

IU.uull44;

.IUll!lO:

. 10033

.IUtioll

. IU1!l40

IU.007786

1!:!·8!:!00tio

l:l.
I( ti

<L.UO
100L

110Z.;j

110Uf.80:l

11 (0.OU4

11 OllU. (L

<U.UUUUO

IU.4

< .01
<.U1

11 . j U4

10.026
<U.UUU4

IU.Ultl

J4

)4

U. 6
I.UL

1!l.olti

.10;j

1.612

9.94

U.U!:!(

oral ''''H mg U.!lO!l ;JO.Ob1 40.04Z U.l00 01.U(0
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample IV

Depth

sample date

pH
Ul;

uspended solids
onductlvlty (uSlcm)

reso s
,vleno s & Ethy phenols
apht ols
'neno
nme nVlp eno
otal I 'henols

ap t a ene
cenaphthene

'Iuorene
'nenantnrene
nthracene
uoranthene

'yrene
enzo a ant racene
:hrysene
enzo Ifluoranthene
enzo uorantnene
enzo e pyrene
enzo a yrene

naeno -c~ pyrene
I-Denz a ant racene
enzo(glt pe (Iene
otall-'At

asl y-liberatable Cyanide
ota ~yanlae

Ulp ate
U I e
;hlorlde

ota AmmOniUm
enzene
o uene

lylDenzene
ene

ercury Low Dutch Target AA

Units

pH Units
mgll
mgfl
uS/cm

mg

mg
mg
mg
mg

mg
mg
mg
mg
m
m
m
mg
mg
m
m
m
mg
mg
mg
mg
mg

mg
mg
mg
mg

mg

mg
mg

mg

BH39

B8

101/09/2003

7.99
48

30
2620

35.07
50.2
<0.01
13.93
<0.01
99.11

0.040949
0.01406
0.031075
0.044719
0.013938
0.021579
0.013831

1

< '.5
1.
1 1:If

< ',05
31

21:1,V
08

13

BH39

B9

16/09103

6.90
34
41
1872

4.63
4.01
<0.01
2.38
<0.01
12,37

0.576602
0.051542
0.098435
0.133527
0.039326
0.108676
0.075198

IV1:I~

1657

< .5
IU.9

<.05
1415

<0, J005

BH40

B8

101/09/2003

8.33
85
<10
1522

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.011512
0.001769
0.001528
0.001613
0.00029
0.000446
0.000257

<

10. 12
IU.

< .5
< .5

< .V~

1517

12

12

12

. 69

. J0005

BH40

B9

16109/03

11.75
56
88
2180

0.12
<0.01
<0.01
0.14
<0.01
027

0.004843
0.001921
0.001724
0.002757
0.000489
0.000976
0.000583

<
<
<
U.

<0.5
<U.5

<0,05
25

<U, (J005

BH41C

B8

01/09/2003

8.14
31
16
1288

1.08
1.08
<0.01
0.44
<0.01
2.7

0.486479
0.018558
0.023588
0.022167
0.005808
0.007392
0.004604

<(,5

13.
14 1

< .05

15

11ti.2
14

JU(

Itrate
-Isopropy
atecnol
esorcmo

ron by Il;l -

enol bvHPLC
"LC
HI-'Ll;

mg
mg
mg
mg
mg

v.4
<c.

!8

1.
<
<

< 1,01

< I.U1
< l.v1

<
<
<

< , 11
< . 1

.31

~rsenlc Dy -MS
aamlum ty -M::i

romlum y Il;t'-M::i
opper ;F ·MS
ICkelll ·M::i
eaa DV -M::i
elenlum 'V Il;t'-M::i
mc DylC -MS

~enzene y \j

IEthylbenzene by GC
Ifoluene b~ G(

Ixylene y jl;
IMI~t: 'I.;

lTotal T H

mg
mg
mg
mg
mg
mg
mg
mg

mg
mg
mg
mg
mg
mg

q, JU4

0,00'
IU.U(J5

0,34

< UV4

< 11
< 1,0 11

.U

<u.

< IU4

< 11

O,OC

O.OC

7.27 <0,05

q, IV4

<
<
<
<

<
1.532

,(J' ~

< (JU4

< U1
0,003
U,U13

U.379
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample ID

Depth

Isample date

pH
IIUl;
I~uspenaeasOllas
ILonaUCllvlty (u::i/cm)

l,-resolS
IXYleno s & t:mYlpnenols

apml 0 S
'neno
r met ylpnenol
o al t'nenols

INapnthalene
IAcenapntnene
1t"luorene
I....nenamr rene
IAnthracene
1t"luorantnene

yrene
Benzo(a)anmracene
r.;nrysene
t:Ienzolo nuoramnene
lI'enzo ,T1uoranthene
IBenzo e pyrene
Itlenzo a pyrene
naeno -Cd)pyrene
DI·benz(a anthracene
BenZO(g perylene
olal t'At

aslly·llberatable cyanide
oal ,-yanlae
Up a e
U ptl e

;11 or e

Olal AmmOniUm
IBenzene
110 uene

YlDenzene
yene
ercury LOW uutcn Target AA

Ira e
·Isopropyl t'nenol by HPLC
a ecnol y Ht'LL
esorc no by HPLG

ron by IGI ·M::»
ArSeniC oy 1l;I"M:
liaamlum y IL • n~

Chromium by ;P·MS
opper by lli ...• VI:::

NICKel oy ,;....1\ I~

eaa oy " ....·MS

I"mc oy 1l;I"M~

Units

pH units
mgll
mall
uS/cm

mg
mg
mg
mg
mg
mg

mg
mg
mg
mg
m
m
m
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

mg/l
mgl.
mg
mg
mg

mgll
mgtl
mgll
mg
mg
mg

mgtl
mgll
mgll
mgtl
mgll
mgll
mg
mg
mg
mg
mg
mg.
mg

BH41C

B9

16f09/03

7.46
31
20
1340

1.65
3.68
<0.01
0.46
<0.01
8.9

3.306788
0.015425
0.020234
0.013994
0.00289
0.001796
0.001058
10.000201
10.0001

.01 ~7

.0< 13

.m

.m So
10. 114
10. 112
10. 11 f

1<1. ;44

<0.5

IZ.5
1718
<0.05
144

114.1
11.329
11.00'
10.
16.
<l. 0005

10,4
12.61
<0.01
<0.01

10.943
10.Ul<1
<L J04
10.
10.
10.
<0.001
<U.UUI

10.015

BH42

B8

IU

8.98
2013
42
4860

3.07
2.47
<0.01
2.71
<0.01
8.26

0.05504
0.002636
0.006034
0.00465
0.001625
0.001408
0.000883

11
III

IZ40

o

~56.0

.516

.0'

~,405

<0.00005

15.
< . 11
<
<

< )04

u
I.m

10.00
U.U'IO
10.U12

BH42

B9

16f09f03

9.71
1969
96
4940

522.84
235.58
<0.01
382.18
<0.01
1162.59

0.140798
0.017996
0.033248
0.022117
0.007088
0.00252
0.001958
<0.00001
<0.00001
<O.OOlf01
<0.001 un
<0.001 101
< 101
< f01
< 101
< '01
,0.225725

<0.5

111.
11284
<0.05
'!!4

1282.8
110.540

1.289
~,454

<0.00005

10,4
12 .!!!!
<U.Ul
<0.01

18.32
IU.1Zf

10.025
10.UOtl

. J68

.)0

.00

. Jtlf

BH43

B8

8.03
15
<10
1744

<0.01
0.01
<0.01
<0.01
<0.01
0.01

0.000232
0.007651
0.000248
0.000077
0.00022
0.00051
0.00012

« .
O.
'0: ,Z

<0.5

,8:~5

< .05

2.1
<0.001
<
< )1

10.
«. J005

10.
<
<
<

10.
10.
<1. J!r4'

10.
10.
10.
<'0. 11
<O.UUI

10.U14

BH43

B9

16f09f03

7.36
16
194
1491

2.01
0.79
<0.01
1.5
<0.01
4.3

0.000614
0.018542
0.001029
0.000076
0.000275
0.000827
0.000374
0.00004
o.m 8
<0.( If
<0. 11
<0. 11
< I.UUl
< 1.00COl
< 1.00001
< 1.00001
0:02'1796

«1.5

O.

< 1.05

3t

2.9
< .001
<
< l.O)l
< 1.0 11
< 1.00005

10.6
< 1.0
< I.U
< 1.0

10,434
10.004
<0:000'1'

10.002
10.003
IU.UU4
<0.001

IU.04

21.737 36.95~ -

enzene oy G
:thylbenzene by GC
oluene by u(
Ylene oy ul;

M I tit: oy uL
ota.1 TPH

mg
mg
mg
mg
mg/l
mgll

12.1 119,407
10.6' 10.259
II.!!! Itl.U51
14.!!Allll

10.023 10.045
20,442
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample ID

Depth Units
BH7

B8

BH7

B9

TI101

3.5

TI54

3.8

TI55

3.2

Isample date 01/09/03 16/09/03 30/07/03 30/07/03 15/08/03

pH pH Units 9.24 .:SZ .':l r.otS
II Ul' mg 135 110
ISuspended solids
IConductlvity (uS/cm)

mgll
uSlcm

102
1350

49
3290 !l4

12
01

276
nap

reso s
yleno s & Ethylphenols
apht OIS

mg
mg
mg

!Z.OO
;2.
<t. '1

1.2
2.51
<0.01

< .11
10.
< . '1

<
<

<
<

'neno
rlmet IVIP enol
otal F'henols

mg
mQ

mg
«. 11
6.

0.32
<0.01
4.03

<.11

o.
10.

< 4.

<u.11
22. i7

INapntnalene mg · j4o:l;J' 0.493635 .UHJUU1 iZ
cenaphthene
uorene

mg
mg

8
i9 ~2

0.019163
0.057296

1
19

'nenantnrene mg .1 ~Z 0.062102 1

nthracene
uoranthene
yrene

mg
mg

0.017855

0.015948
o 1

1

enzo a antnracene mg
;hrysene mg 12829
enzo:o ttJuorantnene mg
enzo:K Ifluorantnene mg
enzo e p rene mg · JO i8 17
enzo a rene

naeno -ca}pyrene
I-Denz a anthracene
enzO(glt perylene

m
m
m
mg

.11 ltil

· JU' 14'

13
'2 D2854

'2

otalPAt- mg ):l 11:l1 '0 f

aSI y-Iiberatable Cyanide
ota Cyanide

mg
m

10.5 <
1 .

<0.5
10.:l

< .5
1.

<
<

u ate
up loe
;h orlde

m
m
m

1 f4

11.

14~

1

1.
6'

IfZI
<0.05
12!l

< .U~ < .05

otal AmmOniUm
enzene

mg
m

HI.U 1.4
,3 <

o uene m <
t IYloenzene

ene
ercury Low Dutch Target AA

m
m
m <c. J005 <C. J005

13
<l. JUOU5

<

< IOD5 <0. 1005

esorcano y HPLl'

Itrate

atecnol y HPLG
-ISOprOP\ ~t1enol by HPLC

<
<

<

13.

<
<

<< . 11

< . 11

< . 11

U. Jti

<
<
<
<

4. is

< . 11

< . 11

< . 1

U.9!l

O.

mg

mQ

mg
mg
mg

mg-MS
ron Dy •
~rsenlc b\
aamlum
;nromlum
opper
ICKelo'

;P·MS
-MS

mg
mg
mg
mg

< 'U4 < U4 < . JUU4 <t. UU4

«. 11

< IU4

eao OV -MS mg < 11 < .
elenlum
me oy IC

yICP·MS
·MS

mg
mg

0.005
0.0!l3

< '1
U. <t. )3 < . J03

enzene oy I.:il' mg ,10.647 • 28
t ylbenzene by GC mg i2
o uene by 3C mg 12

yene y I.:i

o al H

mg
mg
mg

<u. 11 <

0.239 10.456 0.12~ <0.U5
<

72.832
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Parkman Water Master Copy Limerick Gasworks October 2003

Client Sample ID

Depth

Isample date

pH
IUl;
:iuspenaea SOlias
I.#onauc IVItY luS/cm/

resOls
Yleno.s 6. t:tnylpnenols

~apntl OIS
'neno
nme y pnenol
Olal ·neno.s

apntnalene
cenapntnene
uorene
'nenant~rene
ntnracene
uorantnene
yrene

6enzO{a)antnracene
I.#nrysene
~enzo lIuorantnene

enzo ITlUOrantnene
~enzo e pyrene
~enzo a. pyrene
naeno -ca/pyrene
JI-benz a antnracene
~enzolgll pery.ene
otall"At

asily-liberatable l;yanlae
o al ~yanlae
u pna e
u pn; e

,;n on e

o a AmmOniUm
~enzene

oluene
:tnylDenzene

xylene
Mercury LOW uutcn I arget AA

Nitrate
-Isopropy I'nenOI by HI'Ll;

I.#atecnol y HI"Ll;
esorclno y HI"L\';

ron by IGI -M~
rsemc oy \';I"-M:S
aamrum CY I\,;t"-M:S
:nromlum y ICP-MS
opper by ;I'-M:S
ICKel oy II °M:S
eaa oy 1\,;1 oM

Selenium oy ,( I"-M:S
'Jnc oy 1l;I"-M:

~enzene oy u
:tnylbenzene by (jC
oluene oy (j(
Ylene oy u\,;

~M I tit: oy u\,;
otal TPH

Units

pH units
mWI
mgll
uS/cm

mgll
mWI
mgll
mg
mg
mg

mgll
mgll
mgll
m
m
m
mg
mgJl
mgll
mgll
mg
mg
mg
mg
mgJl
mgll
mgll

mgll
mWI
mgll
mgll
mgll

mgJ
mg
mg
mg
mgll
mgJl

mg
mg
mg
mg
mg
mg
mg
mgll
mgll
mWI
mgtl
mgll
mgll

mg
mg
mg
mg
mgll
mgll

TI58

3

31/07(03

Ir.96

II)U
I~UO

<
<
<
<
<

'.<!~~IJl)ll

'.46U· 1

'.;:10, lur
10

l60
)!S!S

1)0

~l 09

:ur

r:

<U.o

11.4

< .U5

1
';:I

'4

2
'UUo

I;'.
<
<
<

IU.
IU.
<L. JU4

U.

U.

.UOl
I.U{)O

U.49ti

TI59

3.4

30(07(03

'1

1 II)

<U. 11
U.

< . 11
<
< . 1

U.

.I<!!S1!S4

J4(1

<U.o

< .UO

19
IZ

IU. '5
<U.IUUUo

13.8
< . '1

< . '1

<
14. :6

<U. JUU4

)f

1

14

0.001
IU.UZ

.I)O~
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Water Chemical Results

Highlighted Copy
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Water Highlighted

Client Sample 10 BH31 BH31 BH31 BH32 BH32
ICRCLI

Depth Units Dutch Other 2.52 B8 B9 1.2 B8
Sample date 20108/2003 01/09/2003 16/09/03 20108/2003 0110912003

pH pH units <5.5 - >9.5 7.83 7.94 7.12 8.23 8.5
TOC mq/l 27 692 29 9 12
Suspended solids mg/l 2028 10 17 1088 10
Conductivity (uS/cm) uS/cm 1500 1172 1231 1173 475 477

Cresols mg/l 0.2 0.01 0.01 0.01 0.01 0.01
Xylenols & Ethylphenols mg/l 0.01 0.01 0.01 0.01 0.01
Naphthols mg/l 0.01 0.01 0.01 0.01 0.01
Phenol mgll 2 0.01 0.01 0.01 0.01 0.01
Trimethylphenol mg/l 0.01 0.01 0.01 0.01 0.01
Total Phenols mg/l 0.01 0.01 0.01 0.01 0.01

Naphthalene mg/l 0.000281 0.000463 0.00065 0.343692 0.001147
Acenaphthene mall 0.001547 0.000536 0.003704 0.035828 0.017871
Fluorene mg/l 0.000606 0.000147 0.001845 0.052158 0.022153
Phenanthrene mg/l 0.000027 0.00003 0.000041 0.040824 0.006147
Anthracene mall 0.000038 0.000017 0.00012 0.013038 0.004192
Fluoranthene mg/I 0.000069 0.000045 0.000155 0.009697 0.004049
pyrene mg/l 0.000045 0.000035 0.000153 0.005183 0.002066
Benzo(a)anthracene mg/l 0.00001 0.000027 0.000032 0.001951 0.000474
Chrysene mg/l 0.00001 0.000013 0.000013 0.001254 0.000321
Benzo(b f1uoranthene mg/l 0.00001 0.000014 0.00001 0.001748 0.000072
Benzo(k fluoranthene mall 0.00001 0.000011 0.00001 0.001117 0.000253
Benzo(e pyrene mg/l 0.00001 0.00001 0.00001 0.000709 0.000117
Benzo(a Ipyrene mg/l 0.00001 0.00001 0.00001 0.001041 0.000214
Indeno(1/213·cd)pyrene mqll 0.00001 0.00001 0.00001 0.000514 0.000107
DI·benz(a/h)anthracene mg/l 0.00001 0.00001 0.00001 0.000234 0.000044
Benzo(g/h/l)perylene mgTl 0.00001 0.00001 0.00001 0.000524 0.000106
Total PAH mg/l 0.002613 0.001338 0.006713 0.509511 0.059335
Total 10 Dutch PAH mg/I 0.08175 0.000475 0.000636 0.001051 0.413652 0.01701

Easily·liberatable Cyanide mg/l 0.5 0.5 0.5 0.5 0.5
Total Cyanide mg/l 3 0.5 0.9 0.5 0.5 0.5
Sulphate mg/I 250 242 252 246 50 53
SUlphide mg/l 0.05 0.05 0.05 0.05 0.05
Chloride mg/l 51 42 29 25 23

Total Ammonium mall 3 1.2 0.9 1.2 0.2 0.8
Benzene mg/l 0.03 0.001 0.001 0.001 0.001 0.001
Toluene mg/l 1 0.001 0.001 0.001 0.001 0.001
Ethylbenzene mg/l 0.15 0.001 0.001 0.001 0.001 0.001
Xylene mg/l 0.07 0.001 0.001 0.001 0.005 0.015
Mercury low Dutch Target AA mg/l 0.0003 0.00005 0.00005 0.00006 0.00005 0.00005

Nitrate mg/l 1 0.3 0.3 0.7 0.3
2-lsopropyl Phenol by HPlC mg/l 0.01 0.01 0.01 0.01 0.01
Catechol by HPlC mg/l 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPlC mg/l 0.01 0.01 0.01 0.01 0.01

Iron by ICP-MS mgll 0.2 0.024 0.109 0.072 0.165 0.151
Arsenic by ICP-MS mg/l 0.06 0.004 0.004 0.004 0.011 0.008
Cadmium by ICP-MS mg" 0.006 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mgll 0.03 0.002 0.001 0.003 0.002 0.001
Copper by ICp·MS mg/l 0.075 0.005 0.004 0.003 0.002 0.001
Nickel by ICP-MS mgll 0.075 0.007 0.009 0.004 0.004 0.011
lead by ICP-MS mg/l 0.075 0.001 0.001 0.001 0.001 0.001
Selenium by ICP-MS mgll 0.01 0.001 0.002 0.001 0.002 0.001
Zinc by ICP-MS mllll 0.8 0.025 0.046 0.026 0.014 0.063

Benzene by GC mg/l 0.03 0,01
Ethylbenzene by GC mg/l 1 0.01
Toluene by GC mgff 0.15 0.01
Xylene by GC mg/l 0.07 0.01
MTBE by GC mg/l 0.01
Total TPH mg/l 0.15 0.05 0.05 0.014 0.627 0.05
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Water Highlighted

Client Sample ID BH32 BH33 BH33 8H33 8H35
ICRCLI

Depth Units Dutch Other 89 1.2 88 89 2.97

Sample date 16f09f03 20f08!2003 01(09(2003 16(09/03 20/08/2003

pH pH units <5.5 - >9.5 7.3 8.08 8.19 7.02 7.99
TOC mgll 11 47 95 100 18
Suspended solids mgll 16 264 10 14 464
Conductivity (uS/cm) uS/cm 1500 405 1002 1194 1178 1411

Cresols mgll 0.2 1:3.01 0.06 15.88 0.01 0.01
Xylenols & Ethylphenols mgll 11.03 0.06 10.56 0.1 0.01
Naphthols mg/l 0.01 0.01 0.01 0.01 0.01
Phenol mgll 2 9.35 0.04 10.41 0.01 0.01
Trlmethylphenol mgll 0.01 0.01 0.01 0.01 0.01
Total Phenols mg/l 33.39 0.17 36.86 0.11 0.01

Naphthalene mg/l 0.002044 0.085537 0.284058 0.27285 0.087859
Acenaphthene mgll 0.033303 0.012405 0.010854 0.013922 0.012243
Fluorene mgll 0.039498 0.04783 0.033702 0.022015 0.021714
Phenanthrene mgll 0.038047 0.03903 0.027364 0.035272 0.020385
Anthracene mgll 0.015077 0.016014 0.007894 0.010372 0.006763
Fluoranthene mgll 0.023354 0.017992 0.004335 0.021925 0.010229
Pyrene mgll 0.013649 0.010992 0.002577 0.014039 0.006314
Benzo(a)anthracene mgll 0.005025 0.007608 0.000637 0.007102 0.003923
Chrysene mgll 0.003813 0.004777 0.00038 0.005636 0.002657
Benzo(b)f1uoranthene mgll 0.002449 0.00506 0.000067 0.005404 0.00547
Benzo(k)f1uoranthene mglf 0.001925 0.00484 0.000282 0.004588 0.003179
Benzo(e)pyrene mgll 0.00197 0.002852 0.00016 0.003518 0.002054
Benzo(a)pyrene mgll 0.002729 0.004407 0.000206 0.005083 0.002851
Indeno(lJ2I3-cd)pyrene mgll 0.001285 0.002219 0.000124 0.002541 0.001733
D1-benz(alh)anthracene mgll 0.000378 0.001146 0.000097 0.000708 0.000785
Benzo(glhll)perylene mg/l 0.001401 0.002038 0.000125 0.002915 0.001792
Total PAH mgll 0.185946 0.264745 0.372863 0.427889 0.189951
Total 10 Dutch PAH mgll 0.08175 0,0947 0.184462 0.325405 0:368284 0.141371

Easily-Iiberatable Cyanide mgll 0.5 0.5 0.5 0.5 0.5
Total Cyanide mgll 3 0.5 0.5 0.5 0.5 0.7
Sulphate mgll 250 42 190 182 192 580
SUlphide mgll 0.05 0.05 0.05 0.05 0.05
Chloride mgll 20 79 113 118 37

Total Ammonium mg/l 3 0.9 25,1 47 45.9 18.2
Benzene mgll 0.03 10.664 8.244 7.4 7.912 0.017
Toluene mg/l 1 6.11 357 3.22 3.145 0.006
Ethylbenzene mgll 0.15 0.408 0.255 0.086 0.028 0.036
Xylene mgll 0.07 3.903 2.861 2.017 1.917 0.277
Mercury Low DutCh Target AA mg/l 0.0003 0.00007 0.00005 0.00005 0.00005 0.00005

Nitrate mgll 0.4 0.5 0.22 0.3 0.7
2-Isopropyl Phenol by HPLC mgll 0.01 0.01 0.01 0.01 0.01
Catechol by HPLC mgll 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mgll 0.01 0.01 0.01 0.01 0.01

Iron by ICP-MS mg/l 0.2 0.413 0.005 0.15 0.555 0.204
Arsenic by ICP-MS mgll 0.06 0.01 0.009 0.007 0.011 0.005
Cadmium by ICP-MS mgll 0.006 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mg/I 0.03 0.001 0.005 0.003 0.006 0.002
Copper by ICP-MS mgll 0.075 0.001 0.004 0.002 0.001 0.005
Nickel by ICP-MS mgll 0.075 0.001 0.01 0.014 0.014 0.007
Lead by ICP-MS mgll 0.075 0.001 0.001 0.001 0.001 0.001
Selenium by ICP-MS mg/I 0.01 0.001 0.003 0.001 0.001 0.004
Zinc by ICp·MS mgll 0.8 0.017 0.012 0.037 0.034 0.028

Benzene by GC mgll 0.03 0.01 17.545 2.04
Ethylbenzene by GC mgll 1 0.01 0.082 0.05
Toluene by GC mgll 0.15 0.01 5:047 0,636.
Xylene by GC mg/I 0.07 0.01 1.879 0.26.8;
MTBEbyGC mg/l 0.01 0.01 0.05
Total TPH mgll 0.15 0.415 1.329 0.093 3.784 0.666
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Water Highlighted

Client Sample ID BH35 BH35 BH35A BH35A BH36
ICRCLI

DeDth Units Dutch Other B8 B9 B8 B9 1.84

Sample date 01/09/2003 16/09/03 01/09/2003 16/09/03 20108/2003

IpH pH units <5.5· >9.5 8.01 7.21 8 7.18 8.27
TOC mg/l 22 21 17 20 25
Suspended solids mg/l 16 76 24 33 4752
Conductivity (uS/cm) uS/cm 1500 1675 1615 1540 1725 1109

Cresols mg/l 0.2 9.78 0.01 0.01 0.01 0.01
Xylenols & Ethylphenols mg/l 20.77 0.11 0.04 0.18 0.01
Naphthols mg/l 0.01 0.01 0.01 0.01 0.01
Phenol mgn 2 3.55 0.01 0.01 0.01 0.01
Trimethylphenol mg/l 0.01 0.01 0.01 0.01 0.01
Total Phenols mgll 34.11 0.14 0.04 0.29 0.01

Naphthalene mg/l 0.085752 6.749088 0.008813 0.026872 0.003889
Acenaphthene mg/l 0.004055 0.032639 0.002274 0.015105 0.063819
Fluorene mg/l 0.01052 0.11433 0.00384 0.025097 0.030366
Phenanthrene mgll 0.023212 0.101499 0.005156 0.017269 0.02234
Anthracene mQ/1 0.00795 0.029541 0.001519 0.008041 0.007328
Fluoranthene mg/l 0.015128 0.034134 0.002139 0.010521 0.005075
Pyrene mg/l 0.009722 0.022571 0.001254 0.006639 0.006558
Benzo(a)anthracene mQ/1 0.005096 0.008232 0.00048 0.002443 0.001458
Chrvsene mall 0.003629 0.00606 0.000335 0.001808 0.001035
Benzo(b)f1uoranthene mg/l 0.005185 0.004054 0.000147 0.001556 0.000831
Benzo(k)f1uoranthene mQ/1 0.003175 0.003538 0.000332 0.00141 0.000765
Benzo(e)pyrene mQ/1 0.002348 0.003368 0.000208 0.001055 0.000586
Benzo(a)pyrene mgtl 0.003232 0.005154 0.000287 0.001483 0.001026
Indeno(1/2/3-cd)pvrene mQ/1 0.001793 0.002495 0.000162 0.000686 0.000395
Di-benz(a/h)anthracene mg/l 0.000723 0.000691 0.000091 0.000226 0.000168
Benzo(g/hll)perylene mgfl 0.001921 0.002822 0.000189 0.000846 0.000544
Total PAH mQ/1 0.183441 7.120217 0.027226 0.121056 0.146182
Total 10 Dutch PAH mall 0.08175 0.150888 6.942563 0.019412 0.071379 0.043855

Easily-liberatable Cyanide mQ!1 0.5 0.5 0.5 0.5 0.5
Total Cvanlde mall 3 0.9 0.7 0.8 0.8 0.5
Sulphate mg/l 250 575 573 539 657 292
Sulphide mQ/1 0.05 0.05 0.05 0.05 0.05
Chloride mall 41 33 34 37 33

Total Ammonium mQII 3 21 16.2 15.9 18.2' 2.8
Benzene mall 0.03 0.917 0.504' 0.595 0.48 0.001
Toluene mgll 1 0.167 0.057 0.048 0.037 0.001
Ethylbenzene mQII 0.15 0.222 0.125 0.063 0.035 0.001
Xvlene mQ/1 0.07 0.771 0.302 0.171 0.185 0.001
Mercury Low Dutch Target AA mg/l 0.0003 0.00005 0.00005 0.00005 0.00005 0.00005

Nitrate mQII 0.78 0.6 0.23 0.5 0.8
2-lsopropyl Phenol by HPLC mgll 0.01 0.01 0.01 0.01 0.01
Catechol by HPLC mgll 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mQII 0.01 0.01 0.01 0.01 0.01

Iron by ICP-MS mgll 0.2 0.311 0.. 3.32 0.5~2 0:646 0.005
Arsenic bv ICP-MS mQ/1 0.06 0.003 0.005 0.003 0.003 0.008
Cadmium by ICP-MS mgll 0.00'6 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mg/l 0.03 0.002 0.006 0.001 0.004 0.006
Copper bv ICP-MS mg/l 0.075 0.001 0.001 0.001 0.001 0.005
Nickel by ICp·MS mgll 0.075 0.003 0.002 0.005 0.008 0.007
Lead by ICP-MS mgll 0.075 0.001 0.001 0.001 0.001 0.001
Selenium by ICP-MS mg/l 0.01 0.001 0.003 0.01 0.002 0.01
Zinc by ICP-MS mg/l 0.8 0.007 0.02 0.015 0.018 0.018

Benzene by GC mgtl 0.03 0.768 0.283 0.01
Ethylbenzene bv GC mg/l 1 0.092 0.01 0.01
Toluene by GC mg/l 0.15 0.089 0.025 0.01
Xylene bvGC mQII 0.07 0.252 0.146 0.01
MTBE by GC mgll 0.01 0.01 0.01
Total TPH mQII 0.15 1.6 2,235 0.05 0.146 1.986
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Water Highlighted

Client Sample ID BH36 BH36 BH36A BH36A BH36A
ICRCLI

DeDth Units Dutch Other B8 B9 2.46 B8 89
Samp/edate 01/0912003 16/09/03 20/08/2003 01/09/2003 16/09/03

pH pH units <5.5· >9.5 7.91 7.29 8.1 8.43 7.13
TOC mg/l 33 31 20 20 20
Suspended solids mg/I 24 73 1640 10 31
Conductivity (uS/cm) uS/cm 1500 1330 1329 1246 1472 1344

Cresols mgll 0.2 0.01 0.01 0.01 0.01 0.01
Xylenols & Ethylphenols mg/l 0.09 0.21 0.01 0.01 0.01
Naphthols mg/l 0.01 0.01 0.01 0.01 0.01
Phenol mg/I 2 0.01 0.01 0.01 0.01 0.01
Trlmethylphenol mg/l 0.01 0.01 0.01 0.01 0.01
Total Phenols mgll 0.09 0.21 0.01 0.01 0.01

Naphthalene mgn 0.000797 0.001732 0.0012 0.000292 0.000686
Acenaphthene mgll 0.010122 0.079758 0.02314 0.009183 0.004201
Fluorene mgll 0.001751 0.024343 0.00686 0.001102 0.000677
Phenanthrene mg/l 0.000416 0.003719 0.001993 0.00005 0.000259
Anthracene mg/l 0.000419 0.004134 0.000761 0.000116 0.000255
Fluoranthene mgll 0.000821 0.003215 0.000646 0.0002 0.001698
Pyrene mg/l 0.00086 0.004429 0.000443 0.000141 0.001333
Benzo(a)anthracene mg/l 0.000237 0.000901 0.00012 0.000047 0.000314
Chrysene mgll 0.000168 0.000683 0.00009 0.000023 0.000205
Benzo(b)f1uoranthene mgll 0.000169 0.000323 0.000063 0.00001 0.000061
Benzo(k)f1uoranthene mgll 0.000133 0.000329 0.000086 0.000015 0.000138
Benzo(e)pyrene mg/l 0.000078 0,000296 0.000048 0.00001 0.000087
Benzo(a)pyrene mgll 0.000141 0.000496 0.000054 0.00001 0.000111
Indeno(1/213·cd)pyrene mg/l 0.000057 0.000137 0.000041 0.00001 0.000043
Di-benz(alh)anthracene mgll 0.000023 0.000097 0.000015 0.00001 0.000031
Benzo(glh/I)perylene mgll 0.000078 0.00021 0.000047 0.00001 0.000058
Total PAH mgll 0.016271 0.124804 0.035605 0.011168 0.010159
Total 10 DutCh PAH mgtl 0.08175 0.003267 0.015556 0.005038 0.000773 0.003767

Easily-liberatable Cyanide mg/l 0.5 0.5 0.5 0.5 0.5
Total Cyanide mg/l 3 0.5 0.5 0.5 0.5 0.5
Sulphate mgll 250 271 291 400 410 380
Sulphide mgll 0.05 0.05 0.05 0.05 0.05
Chloride mgll 31 29 34 38 31

Total Ammonium mg/l 3 4.9 6.1 8.5 9.5 10.2
Benzene mg/l 0.03 0.001 0.001 0.001 0.001 0.001
Toluene mgll 1 0.001 0.001 0.001 0.001 0.001
Ethylbenzene mgll 0.15 0.001 0.001 0.001 0.001 0.001
Xylene mgll 0.07 0.001 0.001 0.001 0.001 0.008
Mercury Low Dutch Target AA mg/l 0.0003 0.00005 0.00005 0.00005 0.00005 0.00005

Nitrate mgll 0.25 0.6 0.6 0.4 0.3
2-lsopropyl Phenol by HPLC mgll 0.01 0.01 0.01 0.01 0.01
Catechol by HPLC mgfl 0,01 0,01 0,01 0.01 0.01
Resorcinol by HPLC mg/l 0.01 0.01 0.01 0.01 0.01

Iron by ICP·MS mgfl 0.2 0.197 0.253 0.21 0.115 9·~7
Arsenic by ICP-MS mgll 0.06 0.009 0.003 0.017 0.008 0.013
Cadmium by ICP-MS mgll 0.006 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mgll 0.03 0.001 0.006 0.002 0.001 0.004
Copper by ICP-MS mgll 0.075 0.001 0.001 0.004 0.001 0.001
Nickel by ICP-MS mgll 0.075 0.008 0.004 0.007 0.005 0.006
Lead by ICP-MS mgll 0.075 0.001 0.001 0.001 0.001 0.001
Selenium by ICP-MS mgll 0.01 0.001 0.001 0.003 0.001 0.001
Zinc by ICP·MS mgll 0.8 0.008 0.021 0.019 0.011 0.02

Benzene by GC mgll 0.03 0.01 0.01
Ethylbenzene by GC mgll 1 0.01 0.01
Toluene by GC mgll 0.15 0.01 0.01
Xylene byGC mg/l 0.07 0.01 0.018
MTBEbyGC mgll 0.01 0.01
Total TPH mgll 0.15 0.05 '0.186 0.05 0.05 0.174'
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ICRCLI
Dutch Other 88 89 88 89 9.73

Client Sample ID

DeDth Units

Water Highlighted

8H37 8H37 BH37A BH37A BH38

Sample date 01/09/2003 16/09/03 01/09/2003 16/09/03 20/08/2003

pH
TOC
Suspended solids
Conductivity (uS/em)

Cresols
Xylenols & Ethylphenols
Naphthols
Phenol
Trlmethylphenol
Total Phenols

IpH units <5.5 - >9.5
mgll
mg/I
uS/em 1500

mgll 0.2
mgTl
mgll
mgll 2
mgfl
mgll

8.27
34
68

813

0.T1
0.32
0.01
0.54
0.01
1.57

7.19
154

15
1459

37.66
12.33

0.01
48.7~

0.01
107.52

8.19
78
10

1018

14.06
3.26
0.01

20.85
0.01

38.18

7.39
65
10

1039

11.56
11.13

0.01
6

0.01
32.47

7.54
248

8410

1.92
1.43
0.01
1.36
0.01
4.83

Naphthalene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
pyrene
Benzo(a)anthracene
Chrysene
Benzo(blfluoranthene
Benzo k)fluoranthene
Benzo e)pyrene
Benzo alpyrene
Indeno 1/213-cd)pyrene
Di-benz a/h)anthracene
Benzo(a/hll)perylene
Total PAH
Tota/10 Dutch PAH

mg/I
mg/I
mg/I
mgll
mgll
mgll
mgfl
mg/I
mgll
mgll
mgll
mgll
mg/I
mgll
mg/I
mgll
mgll
mw/ 0.08175

0.381225
0.014593
0.052403
0.069609
0.022771
0.029049
0.019304
0.010424
0.006873
0.007518
0.006959
0.004008
0.005997
0.003054
0.001343
0.003215
0.638347
0.539176

0.074108
0.003682
0.006268

0.01471
0.003535
0.009937

0.00831
0.004081
0.003486
0.003482
0.002573
0.002336
0.003312

0.00155
0.00058
0.00195

0.143901
0.119242

0.0042 3.283746
0.004062 0.017551
0.012455 0.058464
0.018979 0.050757
0.008194 0.01472
0.016018 0.010684
0.009685 0.007229
0.005388 0.001773
0.003905 0.001228
0.006433 0.000613
0.003507 0.000642
0.002244 0.000551
0.003254 0.00087
0.001641 0.00034
0.000682 0.000098

0.00183 0.000405
0.102477 3.44967
0.066916.',3.3651'65:'

1.304606
0.179215
0.659971
1.003547
0.573582
0.780186
0.606318
0.514131
0.358777
0.415653
0.355949
0.291635
0.382959
0.203381
0.107265
0.195363
7.932538
5:6t24~11

Easlly-Iiberatable Cyanide
Total Cyanide
Sulphate
Sulphide
Chloride

mgll
mg/l
mg/I
mg/l
mg/l

3
250

0.5
0.5
122

0.05
45

0.5
0.5
198

0.05
207

0.5
0.5
149

0.05
135

0.5
0.5
149

0.05
365

0.5
1.3
463

0.05
299

Total Ammonium mgll
Benzene mg/l
Toluene mgfl
Ethylbenzene mg/l
Xylene mg/l
Mercury Low Dutch Target AA mgfl

3
0.03

0.15
0.07
0.0003

26.4
1.579
0.524
0.035
0.132

0.00005

85.3
1$74
0.351
0.351
0.125

0.00005

29.7
2:425
1.574
0.141
1.414

0.00007

24.9
4.6'37
2.744
2.744
2.171

0.00005

48.8
10.853

5.3
0.324
3.525

0.00005

Nitrate
2-lsopropyl Phenol by HPLC
Catechol by HPLC
Resorcinol by HPLC

Iron by ICP-MS
Arsenic by ICP·MS
Cadmium by ICP·MS
Chromium by ICp·MS
Copper by ICP-MS
Nickel by ICP·MS
Lead by ICP-MS
Selenium by ICp·MS
Zinc by ICP·MS

Benzene by GC
Ethylbenzene by GC
Toluene by GC
Xylene byGC
MTBE by GC
Total TPH

mg/l
mg/l
mg/l
mg/l

mgll
mg/l
mg/l
mgll
mg/l
mgfl
mg/l
mg/l
mg/l

mgfl
mg/l
mglf
mg/l
mg/l
mgll

0.06
0.006
0.03
0.075
0.075
0.075

0.8

0.03

0.15
0.07

0.15

0.2

0.01

0.4
0.01
0.01
0.01

0.054
0.01

0.0004
0.004
0.001
0.004
0.001
0.017
0.028

0.541
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0.3
8.78
0.01
0.01

0.106
0.003

0.0004
0.004
0.005
0.001
0.001
0.003
0.017

2.645
0.01

0.451
0.126

0.01
4.061;1

0.22
0.01
0.01
0.01

0.103
0.003

0.0004
0.005
0.001
0.002
0.001
0.007 •
0.019

0.169

0.3
3.78
0.01
0.01

0.198 .
0.012

0.0004
0.006
0.001
0.004
0.001
0.019
0.014

5:964
0.128
2.643
1.335

0.01
1-3.899

0.3
0.12
0.01
0.01

0,467.
0.007

0.0004
0.007
0.005
0.006
0.001

0.01
0.016

2.436
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Water Highlighted

Client Sample ID BH38 BH38 BH38A SH38A BH38A
ICRCL/

Depth Units Dutch Other B8 B9 4.62 B8 B9
Sample date 01/09/2003 16/09/03 20108/2003 01/09/2003 16/09/03

pH pH units <5.5· >9.5 8.6 9.59 8.01 7.66 9.12
TOC mg/l 28 683 568 316 398
Suspended solids mgll 10 67 1200 10 21
Conductivity (uS/cm) uSlcm 1500 '- 40tO 4020 3780 2020 2540

Cresols mg/l 0.2 128.17 200.17 139.27 54.2 98.5
Xylenols & Ethylphenols mgn 17.58 107.39 65.87 31.2 78.44
Naphthols mgll 0.01 0.01 0.01 0.01 0.01
Phenol mgll 2 13604 139.6 142.09 43.11 54.9
Trimethylphenol mg/l 0.01 0.01 0,01 0.01 0.01
Total Phenols mg/l 290.12 487.89 347.23 129 271.61

Naphthalene mgn 0.124298 0.445696 0.462302 0.170803 8.319944
Acenaphthene mgll 0.004925 0.004491 0.018603 0.004025 0.030335
Fluorene mg/l 0.008284 0.007409 0.048648 0.014741 0.099125
Phenanthrene mgll 0.016164 0.009612 0.079368 0.028776 0.144792
Anthracene mgrl 0.004141 0.00337 0.025429 0.010051 0.04879
Fluoranthene mg/l 0.00617 0.00364 0.043489 0.016737 0.078701
Pyrene mgn 0.00451 0.002665 0.02897 0.011013 0.054105
Benzo(a)anthracene mgll 0.002203 0.000997 0.016973 0.005936 0.023077
Chrysene mgll 0.001531 0.000564 0.010656 0.004189 0.017982
Benzolb)f1uoranthene mg/l 0.002169 0.00064 0.021634 0.001779 0.013149
Benzolk)f1uoranfhene mg/l 0.001561 0.000411 0.011278 0.004007 0.009443
Benzo(e)pyrene mgll 0.001285 0.000354 0.007973 0.002629 0.009865
Benzo(a)pyrene mgll 0.00142 0.000513 0.011609 0.003688 0.015033
Indeno(1r213-cd)pyrene mgll 0.000687 0.000234 0.006571 0.001901 0.00659
Di-benz(a/h)anthracene mgll 0.000304 0.000198 0.003054 0.000753 0.001846
Benzo(g/h/l)perylene mgfl 0.000893 0.000296 0.006477 0.00224 0.007786
Total PAH mglt 0.180546 0.48109 0.803033 0.283267 8.880565
Total 10 Dutch PAH mgll 0.08175 0.159068 0.48533rJ 0.874162 0.248328 8.672138

Easily-Iiberatable Cyanide mgll 0.5 0.5 0.5 0.5 0.5
Total Cyanide mgn 3 2.3 2.2 2.2 1.8 2.1
Sulphate mgn 250 0.79 997.1 967 544 716
Sulphide mg/l 0.05 0.05 0.05 0.05 0.05
Chloride mg/l 983 52 628 346 662

Total Ammonium mgll 3 ~568.6 514.2 455.2 64.9 152.3
Benzene mgll 0.03 6:36\J 12:05 16.221 8.729 969.95~

Toluene mgn 1 1.641 5.281 5.412 4.763 1007·.852
Ethylbenzene mg/l 0.15 0.068 0.3 0.268 0.356 175.504
Xylene mgll 0.07 0.001 3.393 3.261 0.006 1590.72
Mercury Low Dutch Target AA mgn 0.0003 0.00005 0.00005 0.00005 0.00014 0.00005

Nitrate mgll 2.75 0.5 0.8 0.18 0.4
2-lsopropyl Phenol by HPLC mgn 0.01 40.73 0.01 0.01 39.77
Catechol by HPLC mgll 0.01 0.01 0.01 0.09 0.01
Resorcinol by HPLC mgll 7.98 0.01 0.01 0.4 0.01

Iron by ICP-MS mgll 0.2 1.372 1.47 1.268 0.987 1.304
Arsenic by ICP-MS mgll 0.06 0.093 0.009 0.032 0.02 0.026
Cadmium by ICP-MS mgfl 0.006 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mgll 0.03 0.057 0.0{8 0.042 0.007 0.016
Copper by ICP-MS mgll 0.075 0.018 0.019 0.051 0.004 0.004
Nickel by ICP-MS mgll 0.075 0.031 0.031 0.022 0.002 0.008
Lead by ICP-MS mgll 0.075 0.001 0.001 0.001 0.001 0.004
Selenium by ICP-MS mgfl 0.01 0.021 0.025 0.035 0.013 0.016
Zinc by ICP·MS mgll 0.8 0.014 0.028 0.037 0.01 0.027

Benzene by GC mgll 0.03 14.408 18.253 2.0.5 23.098 18:1)18
Ethylbenzene by GC mgll 1 0.085 0.296 0.393 0.377 1.163
Toluene by GC mgll 0.15 2.955 6.47.4 7.016 8,725 11.612
Xylene by GC mgll 0.07 o.a~1 3.269 2.706 3.501 9,94
MTBE by GC mgfl 0.01 0.05 1.125 0.027 0.087
Total TPH mgll 0.15 0.868 36.:551 45.642 0.165 61.0i5
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Water Highlighted

Client Sample 10 BH39 BH39 BH40 BH40 BH41C BH41C
ICRCLI

Depth Units Dutch Other 88 B9 88 B9 B8 B9

Sample date 01/09/2003 16/09/03 01/09/2003 16/09/03 01/09/2003 16/09/03

IpH pH units <5.5 - >9.5 7.99 6.9 8.33 a- 11l.§ 8.14 7.46
TOC mg/l 48 34 85 56 31 31
Suspended solids mg/l 30 41 10 88 16 20
Conductivity (uS/cm) uS/cm 1500 2620 1872 152!? 2180 1288 1340

Cresols mg/l 0.2 3.5.07 4.63 0.01 0.12 1.08 1.65
Xylenols &Ethylphenols mg/l 50.2 4.01 0.01 0.01 1.08 3.68
Naphthols mg/l 0.01 0.01 0.01 0.01 0.01 0.01
Phenol mg/l 2 13.93 2.G8 0.01 0.14 0.44 0.46
Trlmethylphenol mgtl 0.01 0.01 0.01 0.Q1 0.Q1 0.01
Total Phenols mgll 99.11 12.37 0.01 0.27 2.7 8.9

Naphthalene mg/l 0.040949 0.576602 0.011512 0.004843 0.486479 3.306788
Acenaphthene mall 0.01406 0.051542 0.001769 0.001921 0.018558 0.015425
Fluorene mg/l 0.031075 0.098435 0.001528 0.001724 0.023588 0.020234
Phenanthrene mg/l 0.044719 0.133527 0.001613 0.002757 0.022167 0.013994
Anthracene mg/l 0.013938 0.039326 0.00029 0.000489 0.005808 0.00289
Fluoranthene mg/l 0.021579 0.108676 0.000446 0.000976 0.007392 0.001796
pyrene mgll 0.013831 0.075198 0.000257 0.000583 0.004604 0.001058
Benzo(a)anthracene mall 0.006932 0.032024 0.000067 0.000082 0.002545 0.000201
Chrysene mg/l 0.00496 0.023547 0.000048 0.000059 0.001878 0.0001
Benzo(blfluoranth.ene mg/l 0.006236 0.023928 0.000025 0.000024 0.003886 0.000027
Benzo(k)f1uoranthene mall 0.005071 0.019069 0.000025 0.000019 0.001732 0.000033
Benzo(e)pyrene mgll 0.003235 0.014213 0.000018 0.000015 0.001231 0.00002
Benzo!a)pyrene mgll 0.004431 0.020061 0.000019 0.000017 0.001686 0.000036
Indeno 112/3·cd)pyrene mall 0.002499 0.010751 0.00001 0.00001 0.000962 0.000014
Di-benz(a/h)anthracene mgll 0.001001 0.003098 0.00001 0.00001 0.000385 0.000012
Benzo(g/hlljperylene mgll 0.002682 0.010857 0.000012 0.00001 0.0011 0.000017
Total PAH mall 0.217198 1.240853 0.01764 0.013508 0.584 3.362644
Tota/10 Dutch PAH mgll 0.08175 0.-117<75 0.97444 0.014042 0.009262 0:.531t4~::;3,325B6~J

Easily-liberatable Cyanide mall 0.5 0.5 0.5 0.5 0.5 0.5
Total Cyanide mgll ,3 1.5 0.9 05 0.5 3.3 2.5
Sulphate mg/l 250 1~97 98 56 '4~3 468 7181

Sulphide mall 0.05 0.05 0.05 0.05 0.05 0.05
Chloride mgtl 36 495 617 26 55 44

Total Ammonium mall 3 29 13 88' 79~8 16.2 14.1
Benzene mgll 0.03 1.§p~ Q.612· 0.002 0.001 1A34 1·~2~
Toluene mg/l 1 1.5' 0.347 0.002 0.001 1.56 1.651
Ethylbenzene mgll 0.15 0.383 0:166, 0.002 0.001 (l.731 0.787-
Xylene mgll 0.07 2.534 0.815 3:189 0.001 5.654 6.551 ,
Mercury Low Dutch Target AA mg71 0.0003 0.00013 0.00005 0.00005 0.00005 0.00007 0.00005

Nitrate mgll 0.4 0.5 8.4 1.9 0.32 0.4
2-lsopropyl Phenol by HPLC mgll 0.01 1.35 0.01 0.01 0.01 2.61
Catechol by HPLC mg/l 0.04 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mgll 0.06 0.01 0.01 0.01 0.1 0.01

Iron by ICp·MS mgll 0.2 0.228 0.277 0.119 0.147 1.$ 0.94.3
Arsenic by ICP·MS mgll 0.06 0.01 0.006 0.004 0.003 0.018 0.013
Cadmium by ICP·MS mgll 0.006 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mgll 0.03 0.003 0.006 0.011 0.009 0.001 0.005
Copper by ICP·MS mgll 0.075 0.001 0.002 0.033 0.019 0.001 0.001

Nickel by ICP·MS mg/l 0.075 0.005 0.004 0.025 0.023 0.003 0.003
Lead by ICp·MS mg/l 0.075 0.001 0.001 0.001 0.002 0.001 0.001
Selenium by ICP·MS mgll 0.01 0.001 0.001 0.005 0,003 0.003 0.001
Zinc by ICP·MS mgll 0.8 0.006 0.024 0,005 0.016 0.013 0.015

Benzene by GC mgll 0.03 1.20.5 0.D1 2.102
Ethylbenzene by GC mgll 1 0.189 0.01 0.614
Toluene by GC mgll 0.15 0.473, 0.01 1,994
Xylene by GC mgll 0.07 0.•894 0.01 4.97:6
MTBE by GC mgll 0.01 0.01 0.023

Total TPH mgll 0.15 0.34 7.27 0.05 1.532 0.379 20.44,2
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Water Highlighted

Client Sample ID BH42 BH42 BH43 BH43 BH7 BH7
ICRCLI

Depth Units Dutch Other B8 B9 B8 B9 B8 B9
Sample date 01/09/2003 16/09/03 01/09/2003 16/09/03 01/09/03 16/09/03

pH pH units <5.5 - >9.5 8.98 9.711 8.03 7.36 8.59 9.24
TOC mg/l 2013 1969 15 16 135 110
Suspended solids mg/I 42 96 10 194 102 49
Conductivity (uS/em) uS/cm 1500 4860 ~940 171M 1491 3360 ~290

Cresols mg/l 0.2 3.07 522.$41 0.01 ~.01 2.66 1.2
Xylenols & Ethylphenols mg/l 2.47 235.58 0.01 0.79 2.7 2.51
Naphthols mg/I 0.01 0.01 0.01 0.01 0.01 0.01
Phenol mg/l 2 2.,71 382.18 0.01 1.5 0.68 0.32
Trimethylphenol mgll 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols mgll 8.26 1162.59 0.Q1 4.3 6.04 4.03

Naphthalene mg/I 0.05504 0.140798 0.000232 0.000614 0.646531 0.493635
Acenaphthene mgll 0.002636 0.017996 0.007651 0.018542 0.01809 0.019163
Fluorene mg/l 0.006034 0.033248 0.000248 0.001029 0.069522 0.057296
Phenanthrene mg/l 0.00465 0.022117 0.000077 0.000076 0.12256 0.062102
Anthracene mg/l 0.001625 0.007088 0.00022 0.000275 0.041071 0.017855
Fluoranthene mg/l 0.001408 0.00252 0.00051 0.000827 0.067632 0.02184
Pyrene mgll 0.000883 0.001958 0.00012 0.000374 0.042363 0.015948
Benzo(a}anthracene mgll 0.000491 0.00001 0.000061 0.00004 0.024671 0.006658
Chrysene mg/l 0.000316 0.00001 0.000051 0.000018 0.016983 0.004645
Benzo(b}f1uoranthene mg/l 0.00017 0.00001 0.000014 0.00001 0.018301 0.003958
Benzo(k)f1uoranthene mgll 0.000272 0,00001 0.000043 0.00001 0.016737 0.003934
Benzo(e)pyrene mg/l 0.000167 0.00001 0.000033 0.00001 0.00968 0.002557
Benzo(a)pyrene mg/l 0.000248 0.00001 0.000037 0.00001 0.013966 0.003921
Indeno(1/2J3-cd)pyrene mgll 0.000133 0.00001 0.000025 0.00001 0.006841 0.001757
Di-benz(a/h)anthracene mg/l 0.000051 0.00001 0.00001 0.00001 0.003148 0.000629
Benzo(g/h/I)perylene mgll 0.000122 0,00001 0.00003 0.00001 0.00726 0.001989
Total PAH mgll 0.074246 0.225725 0.009352 0.021796 1.125355 0.717888
Tota/10 Dutch PAH mgll 0.08175 0.064305 • O.172583~ 0.001286 0.00189 1J.fJMi&'?}C:Q:4f8a36

Easily-Iiberatable Cyanide mgll 4.5 0.5 0.5 0.5 0.5 0.5
Total Cyanide mgll 3 17.5 11. 1.2 0.7 21.7 '15,5
Sulphate mg/l 250 1.18 1284 825 no 1444 1563
Sulphide mgfl 0.09 0.05 0.05 O.OS 1.97 1.99
Chloride mgll 664 794 33 35 461 640

Total Ammonium mgfl 3 '25.6 282.8 2.1 2.9 18 20.5
Benzene mgll 0.03 8.516, 10.546 0.001 0.001 4-.829 2.394
Toluene mg/l 1 4.015 4.75 0.001 0.001 2.87~ ".~2
Ethylbenzene mgfl 0.15 0:29i 0.189 0.001 0.001 0.319 0.147
Xylene mg/I 0.07 2.405 2.4SA! O..3:;:~ 0.001 2,939 1.538
Mercury Low Dutch Target AA Ingll 0.0003 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nitrate mg/I 5.19 0.4 0.3 0.6 0.98 0.3
2-lsopropyl Phenol by HPLC mg/l 0.01 21.99 0.01 0.01 0.01 0.01
Catechol by HPLC mgfl 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mg/I 0.01 0.01 0.01 0.01 0.01 0.01

Iron by ICP-MS Ingll 0.2 6.112' 8.32 0.296 0.434 4.855 5.957
Arsenic by ICP-MS mgll 0.06 0'.061 0.127 0.002 0.004 0.02 0.03
Cadmium by ICP-MS m!ill 0.006 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mgll 0.03 0.016 0.025 0.001 0.002 0.009 0.007
Copper by ICP-MS mgll 0.075 0.008 0.006 0.003 0.003 0.003 0.008
Nickel by ICP-MS mgll 0.075 0.081 0.068 0.007 0.004 0.019 0.019
Lead by ICP-MS mgll 0.075 0.001 0.001 0.001 0.001 0.001 0.001
Selenium by ICP-MS mgll 0.01 0-046 0;055 0.001 0.001 0.005 0.006
Zinc by ICP-MS mgll 0.8 0.012 0.067 0.014 0.04 0.083 0.121

Benzene by GC Ingll 0.03 19.407 16-.221 0.01 10.647 4.55'8
Ethylbenzene by GC mgfl 1 0259 0.332 0.01 0.262 0.227
Toluene by GC mg/I 0.15 6.0~1 5:618 0.01 4.292 '1.75$
Xylene by GC mgfl 0.07 2,488 2.8<l9 0.01 2.55 1.60
MTBE byGC mgfl 0.045 0.02 0.01 0.01 0.1
Total TPH mgfl 0.15 2·1.737 36,.958 0.027 0.239 10.456
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Water Highlighted

Client Sample ID IT101 IT54 IT55 IT58 IT59
tCRCLI

Depth Units Dutch Other 3.5 3.8 3.2 3 3.4
Sampte date 30/07/03 30/07/03 15/08/03 31/07/03 30/07/03

pH pH units <5.5 - >9.5 7.82 7.75 7.68 7.98 7.93
TOC mgtl 23 19 4 23 16
Suspended solids mgtl 290 512 276 80 22
Conductivity (uStcm) uStcm 1500 1784 1701 1905 1218

Cresols mgll 0.2 0.01 0.02 17.89 0.01 0.01
Xylenols & Ethylphenols mgll 0.05 0.01 0.01 0.01 0.13
Naphthols mgt) 0.01 0.01 0.01 0.01 0.01
Phenol mgll 2 0.01 0.01 4.79 0.01 0.01
Trimethylphenol mgll 0.01 0.01 0.01 0.01 0.01
Total Phenols mgll 0.07 0.02 22.67 0.01 0.13

Naphthalene mgll 0.019001 0.029572 6.440862 0.249089 0.222348
Acenaphthene mgtl 0.00396 0.025057 0.474681 0.48011 0.023335
Fluorene mgtl 0.007293 0.004782 0.529709 0.357307 0.028184
Phenanthrene mall 0.013896 0.007191 0.972581 0.548016 0.048069
Anthracene mgJl 0.004571 0.00189 0.30411 0.046985 0.015022
Fluoranthene mgll 0.010069 0.004604 0.450161 0.135588 0.028098
pyrene mall 0.006625 0.004097 0.306281 0.09739 0.017591
Benzo(a)anthracene mgll 0.003204 0.002266 0.14066 0.023485 0.009065
Chrysene mgll 0.002574 0.002829 0.112885 0.019869 0.008061
Benzo(blfluoranthene mgll 0.001931 0.00667 0.083258 0.012207 0.014527
Benzo(k)fluoranthene mgll 0.001839 0.001726 0.075323 0.006053 0.004294
l3enzo(e)pyrene mgll 0.001387 0.002315 0.06441 0.007574 0.00363
Benzo(a)pyrene mall 0.002149 0.002661 0.091992 0.011469 0.004717
Indeno(11213-cd)pyrene mgll 0.000931 0.002143 0.046595 0.004509 0.002932
Di-benz(alh)anthracene mgll 0.000353 0.000853 0.01758 0.0019 0.001396
Benzo(g/hll)perylene mgll 0.000972 0.002854 0.05498 0.005534 0.003189
Total PAH mgtl 0.080755 0.10151 10.16607 2.007086 0.434456
Totat10 Dutch PAH mg/t 0.08175 0.059206 0.057736 8.690149 1.050597 0.345795

Easily-Iiberatable Cyanide mgfl 0.5 0.5 0.5 0.5 0.5
Total Cyanide mgll 3 0.5 1.3 0.5 1.4 2.1
Sulphate mgll 250 728 78.9 962 1142 5e.~
Sulphide mgtl 0.05 0.05 0.05 0.05 0.05
Chloride mgll 28 35 62 27 37

Total Ammonium mgll 3 2M 6.3 7.5 0.7 2
Benzene mgll 0.03 0.313 0.001 5.347 0.011 0.099
Toluene mgll 1 0.025 0.001 8.824 0.003 0.012
Ethylbenzene mgll 0.15 0.09 0.001 0.884 0.004 0.021
Xylene mgll 0.07 0.283 0.009 7.469 0.012 0.095
Mercury Low Dutch Target AA mgtl 0.0003 0.00005 0.00005 0.00005 0.00005 0.00005

Nitrate mgll 0.7 0.9 0.67 3.7 3.8
2-lsopropyl Phenol by HPLC mgll 0.01 0.01 0.01 0.01 0.01
Catechol by HPLC mgtl 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mgtl 0.01 0.01 0.01 0.01 0.01

Iron by ICp·MS mgfl 0.2 3.69 0.469 3.72 0.746 4.:: 1?~
Arsenic by ICP-MS mgll 0.06 0.006 0.013 0.011 0.011 0.007
Cadmium by ICP-MS mgtl 0.006 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mgtl 0.03 0.01 0.002 0.003 0.003 0.007
Copper by ICP-MS mgll 0.075 0.002 0.001 0.002 0.002 0.001
Nickel by ICP-MS mall 0.075 0.012 0.005 0.007 0.006 0,014
Lead by ICP·MS mgll 0.075 0.009 0.001 0.001 0.047 0.059
Selenium by ICP-MS mgtl 0.01 0.001 0.002 0.004 0.001 0.001
Zinc by ICP-MS mgtl 0.8 005 0.003 0.003 0.005 0.02

Benzene by GC mgll 0.03 5.628
Ethylbenzene by GC mgll 1 0.874
Toluene by GC mgtl 0.15 8.984
Xylene by GC mgll 0.07 6.854
MTBE by GC mgll 0.01
Total TPH mgfl 0.15 0.123 0.05 72.832 0.496 1.884
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Water Chemical Results

QRA Highlighted Copy
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Water QRA Highlighted

Client Sample ID 8H31 8H31 8H31 8H32 BH32 BH32
Depth Units QRA 2.52 88 B9 1.2 88 89
Sample date 20/08/2003 01/09/2003 16/09/03 20/08/2003 01t09/2003 16/09/03

pH pH units 7.83 7.94 7.12 8.23 8.5 7.3
TOC mgll 27 692 29 9 12 11
Suspended solids mgtl 2028 10 17 1088 10 16
Conductivity (uStcm) uS/cm 1172 1231 1173 475 477 405

Cresols mgtl 0.01 0.01 0.01 0.01 0.01 13.01
Xylenols & Ethylphenols mgt) 0.01 0.01 0.01 0.01 0.01 11.03
Naphthols mgtl 0.01 0.01 0.01 0.01 0.01 0.01
Phenol mgtl 0.01 0.01 0.01 0.01 0.01 9.35
Trimethylphenol mgtl 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols mgtl 0.01 0.01 0.01 0.01 0.01 33.39

Naphthalene mgtl 0.000281 0.000463 0.00065 0.343692 0.001147 0.002044
Acenaphthene mgll 0.001547 0.000536 0.003704 0.035828 0.017871 0.033303
Fluorene mgll 0.000606 0.000147 0.001845 0.052158 0.022153 0.039498
Phenanthrene mgll 0.000027 0.00003 0.000041 0.040824 0.006147 0.038047
Anthracene mgtl 0.000038 0.000017 0.00012 0.013038 0.004192 0.015077
Fluoranthene mgtl 0.000069 0.000045 0.000155 0.009697 0.004049 0.023354
Pyrene mgtl 0.000045 0.000035 0.000153 0.005183 0.002066 0.013649
Benzo(a)anthracene mgtl 0.00001 0.000027 0.000032 0.001951 0.000474 0.005025
Chrysene mg/l 0.00001 0.000013 0.000013 0.001254 0.000321 0.003813
Benzo(b)f1uoranthene mgtl 0.00001 0.000014 0.00001 0.001748 0.000072 0.002449
Benzo(k)f1uoranthene mgll 0.00001 0.000011 0.00001 0.001117 0.000253 0.001925
Benzo(e)pyrene mgtl 0.00001 0.00001 0.00001 0.000709 0.000117 0.00197
Benzo(a)pyrene mgtl 0.00001 0.00001 0.00001 0.001041 0.000214 0.002729
Indeno(1t2t3-cd)pyrene mgtl 0.00001 0.00001 0.00001 0.000514 0.000107 0.001285
Di-benz(a1h)anthracene mgll 0.00001 0.00001 0.00001 0.000234 0.000044 0.000378
Benzo(g/hll)perylene mg/I 0.00001 0.00001 0.00001 0.000524 0.000106 0.001401
Total PAH mgll 0.002613 0.001338 0.006713 0.509511 0.059335 0.185946
Total 10 Dutch PAH mg/I 0.000475 0.000636 0.001051 0.413652 0.01701 0.0947

Easily-liberatable Cyanide mgtl 0.5 0.5 0.5 0.5 0.5 0.5
Total Cyanide mgtl 0.5 0.9 0.5 0.5 0.5 0.5
Sulphate mgtl 261 242 252 246 50 53 42
Sulphide mgtl 0.000261

,-
0.05 0.05 0.05 0.05 0,05 0.05

Chloride mgtl 261 51 42 29 25 23 20

Total Ammonium mgll 456 1.2 0.9 1.2 0.2 0.8 0.9
Benzene mgtl 0.0152 0.001 0.001 0.001 0.001 0.001 10.664.
Toluene mg/l 0.001 0.001 0.001 0.001 0.001 6.11
Ethylbenzene mgtl 0.001 0.001 0.001 0.001 0.001 0.408
Xylene mgtl 13300 0.001 0.001 0.001 0.005 0.015 3.903
Mercury Low Dutch Target AA mgtl 0.00105 0.00005 0.00005 0.00006 0.00005 0.00005 0.00007

Nitrate mg/l 1 0.3 0.3 0.7 0.3 0.4
2-lsopropyl Phenol by HPLC mgtl 0.01 0.01 0.01 0,01 0.01 0.01
Catechol by HPLC mgtl 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mg/l 0.01 0.01 0.01 0.01 0.01 0.01

Iron by ICP-MS mgtl 0.024 0.109 0.072 0.165 0.151 0.413
Arsenic by ICP-MS mgll 0.0261 0.004 0.004 0.004 0.011 0.008 0.01
Cadmium by ICP-MS mgtl 0.0004 0.0004 0.0004 0.0004 0,0004 0.0004
Chromium by ICP-MS mgtl 0.00314 0.002 0.001 0.003 0.002 0.001 0.001
Copper by ICP-MS mgll 0.0314 0.005 0.004 0.003 0.002 0.001 0.001
Nickel by ICP-MS mgtl 0.0523 0.007 0.009 0.004 0.004 0.011 0.001
Lead by ICP·MS mgll 0.001 0.001 0.001 0.001 0.001 0.001
Selenium by ICP·MS mgtl 261 0.001 0.002 0.001 0.002 0.001 0.001
Zinc by ICP-MS mg/l 0.105 0.025 0.046 0.026 0.014 0.063 0.017

Benzene by GC mgtl 0.0152 0.01 0.01
Ethylbenzene by GC mgtl 0.01 0.01
Toluene by GC mg/l 0.01 0.01
Xylene byGC mgJI 13300 0.01 0.01
MTBE byGC mgll 0.01 0.01
Total TPH mgtl 0.05 0.05 0.014 0.627 0.05 0.415
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Water QRA Highlighted

Client Sample ID BH33 BH33 BH33 BH35 BH35 BH35
De"th Units QRA 1.2 B8 B9 2.97 B8 B9
Sample date 20108/2003 01/09/2003 16/09/03 20108/2003 01/09/2003 16/09/03

pH pH units 8.08 8.19 7.02 7.99 8.01 7.21
TOC mg/I 47 95 100 18 22 21
Suspended solids ",gil 264 10 14 464 16 76
Conductivity (liS/cm) USlcm 1002 1194 1178 1411 1675 1615

Cresols mgl/ 0.06 15.88 0.01 0.01 9.78 0.01
Xylenols & Ethylphenols mgll 0.06 10.56 0.1 0.01 20.77 0.11
Naphthols mgll 0.01 0.01 0.01 0.01 0.01 0.01
Phenol mgll 0.04 10.41 0.01 0.01 3.55 0.01
Trimethylphenol mgll 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols mgll 0.17 36.86 0.11 0.01 34.11 0.14

Naphthalene mgll 0.085537 0.284058 0.27285 0.087859 0.085752 6.749088
Acenaphthene mgll 0.012405 0.010854 0.013922 0.012243 0.004055 0.032639
Fluorene mgl/ 0.04783 0.033702 0.022015 0.021714 0.01052 0.11433
Phenanthrene mgll 0.03903 0.027364 0.035272 0.020385 0.023212 0.101499
Anthracene mgll 0.016014 0.007894 0.010372 0.006763 0.00795 0.029541
Fluoranthene mgll 0.017992 0.004335 0.021925 0.010229 0.015128 0.034134
pyrene mgl/ 0.010992 0.002577 0.014039 0.006314 0.009722 0.022571
Benzo(a)anthracene mgll 0.007608 0.000637 0.007102 0.003923 0.005096 0.008232
Chrysene mgll 0.004777 0.00038 0.005636 0.002657 0.003629 0.00606
Benzo(b)nuoranthene mgl/ 0.00506 0.000067 0.005404 0.00547 0.005185 0.004054
Benzo(k)nuoranthene mgll 0.00484 0.000282 0.004588 0.003179 0.003175 0.003538
Benzo(e)pyrene mgll 0.002852 0.00016 0.003518 0.002054 0.002348 0.003368
Benzo(a)pyrene mgll 0.004407 0.000206 0.005083 0.002851 0.003232 0.005154
Indeno(1/213-cd)pyrene mgl/ 0.002219 0.000124 0.002541 0.001733 0.001793 0.002495
Di-benz(a/h)anlhracene mgll 0.001146 0.000097 0.000708 0.000785 0.000723 0.000691
Benzo(glhll)perylene mgll 0.002038 0.000125 0.002915 0.001792 0.001921 0.002822
Total PAH mgfl 0.264745 0.372863 0.427889 0.189951 0.183441 7.120217
Total 10 Dutch PAH mgll 0.184462 0.325405 0.368284 0.141371 0.150888 6.942563

Easily-Ilberatable Cyanide mgll 0.5 0.5 0.5 0.5 0.5 0.5
Total Cyanide mgll 0.5 0.5 0.5 0.7 0.9 0.7
Sulphate mgll 261 190 182 192 580 575 573
Sulphide mgll 0.000261 0.05 0.05 0.05 0.05 0.05 0.05
Chloride mgll 261 79 113 118 37 41 33

Total Ammonium mgll 456 25.1 47 45.9 18.2 21 16.2
Benzene mgl/ 0.0152 8.244 7.4 7.912 0.017 0.917 0.504
Toluene mgfl 3.57 3.22 3.145 0.006 0.167 0.057
Ethylbenzene mgll 0.255 0.086 0.028 0.036 0.222 0.125
Xylene mgll 13300 2.861 2.017 1.917 0.277 0.771 0.302
Mercury Low Dutch Target AA mgll 0.00105 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nitrate mgll 0.5 0.22 0.3 0.7 0.78 0.6
2-lsopropyl Phenol by HPLC mgll 0.01 0.01 0.01 0.01 0.01 0.01
Catechol by HPLC mgll 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mgll 0.01 0.01 0.01 0.01 0.01 0.01

Iron by ICp·MS mgll 0.005 0.15 0.555 0.204 0.311 0.332
Arsenic by ICP·MS mgll 0.0261 0.009 0.007 0.011 0.005 0.003 0.005
Cadmium by iCp·ivi5 mgil U.OU04 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICp·MS mgll 0.00314 0.005 0.003 0.006 0.002 0.002 0.006
Copper by ICP·MS mgll 0.0314 0.004 0.002 0.001 0.005 0.001 0.001
Nickel by ICP·MS mgll 0.0523 0.01 0.014 0.014 0.007 0.003 0.002
Lead by ICP·MS mgll 0.001 0.001 0.001 0.001 0.001 0.001
Selenium by ICp·MS mgll 261 0.003 0.001 0.001 0004 0.001 0.003
Zinc by ICP·MS mgll 0.105 0.012 0.037 0.034 0.028 0.007 0.02

Benzene by GC mgll 0.0152 17.545 2.04 0.768,
Ethylbenzene by GC mgll 0.082 0.05 0.092
Toluene by GC mg/l 5.047 0.636 0.089
Xylene by GC mgll 13300 1.879 0.268 0.252
MTBE byGC mg/l 0.01 0.05 0.01
Total TPH mgll 1.329 0.093 3.784 0.666 1.6 2.235
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Water QRA Highlighted

Client Sample /D BH35A BH35A BH36 BH36 BH36 BH36A
Depth Units QRA B8 B9 1.84 B8 B9 2.46
Sample date 01/09/2003 16/09/03 20/08/2003 01/09/2003 16/09/03 20/08/2003

pH pH units 8 7.18 8.27 7.91 7.29 8.1
TOC mgll 17 20 25 33 31 20
Suspended solids mg/I 24 33 4752 24 73 1640
Conductivity (uS/em) uSlcm 1540 1725 1109 1330 1329 1246

Cresols mg/l 0.01 0.01 0.01 0.01 0.01 0.01
Xylenols & Ethylphenols mg/I 0.04 0.18 0.01 0.09 0.21 0.01
Naphthols mg/I 0.01 0.01 0.01 0.01 0.01 0.01
Phenol mgtl 0.01 0.01 0.01 0.01 0.01 0.01
Trlmethylphenol mg/l 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols mgtl 0.04 0.29 0.01 0.09 0.21 0.01

Naphthalene mg/l 0.008813 0.026872 0.003889 0.000797 0.001732 0.0012
Acenaphthene mg/l 0.002274 0.015105 0.063819 0.010122 0.079758 0.02314
Fluorene mgtl 0.00384 0.025097 0.030366 0.001751 0.024343 0.00686
Phenanthrene mgll 0.005156 0.017269 0.02234 0.000416 0.003719 0.001993
Anthracene mgll 0.001519 0.008041 0.007328 0.000419 0.004134 0.000761
Fluoranthene mg/l 0.002139 0.010521 0.005075 0.000821 0.003215 0.000646
Pyrene mgll 0.001254 0.006639 0.006558 0.00086 0.004429 0.000443
Benzo(a)anthracene mglT 0.00048 0.002443 0.001458 0.000237 0.000901 0.00012
Chrysene mgll 0.000335 0.001808 0.001035 0.000168 0.000683 0.00009
Benzo(b)f1uoranthene mgll 0.000147 0.001556 0.000831 0.000169 0.000323 0.000063
Benzo(k)f1uoranthene mg/l 0.000332 0.00141 0.000765 0.000133 0.000329 0.000086
Benzo(e)pyrene mgll 0.000208 0.001055 0.000586 0.000078 0.000296 0.000048
Benzo(a)pyrene mg/l 0.000287 0.001483 0.001026 0.000141 0.000496 0.000054
Indeno(1/213-cd)pyrene mgtl 0.000162 0.000686 0.000395 0.000057 0.000137 0.000041
Di-benz(a/h)anthracene mgtl 0.000091 0.000226 0.000168 0.000023 0.000097 0.000015
Benzo(g/hll)perylene mg/l 0.000189 0.000846 0.000544 0.000078 0.00021 0.000047
Total PAH mgll 0.027226 0.121056 0.146182 0.016271 0.124804 0.035605
Tota/10 Dutch PAH mg/t 0.019412 0.071379 0.043855 0.003267 0.015556 0.005038

Easily-liberatable Cyanide mg/I 0.5 0.5 0.5 0.5 0.5 0.5
Total Cyanide mgll 0.8 0.8 0.5 0.5 0.5 0.5
Sulphate mgll 261 839 657 292 271 261' 400
Sulphide mgll 0.000261 O.OS 0.05 0.05 0.05 0.05 0.05
Chloride mgll 261 34 37 33 31 29 34

Total Ammonium mgll 456 15.9 18.2 2.8 4.9 6.1 8.5
Benzene mgll 0.0152 0.595' 0,48 0.001 0.001 0.001 0.001
Toluene mgll 0.048 0.037 0.001 0.001 0.001 0.001
Ethylbenzene mgtl 0.063 0.035 0.001 0.001 0.001 0.001
Xylene mgfl 13300 0.171 0.185 0.001 0.001 0.001 0.001
Mercury low Dutch Target AA mgll 0.00105 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nitrate mg/l 0.23 0.5 0.8 0.25 0.6 0.6
2-lsopropyl Phenol by HPLC mgfl 0.01 0.01 0.01 0.01 0.01 0.01
Catechol by HPlC mg/l 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPlC mgtl 0.01 0.01 0.01 0.01 0.01 0.01

Iron by ICP-MS mg/l 0.522 0.646 0.005 0.197 0.253 0.21
Arsenic by ICP-MS mgtl 0.0261 0.003 0.003 0.008 0.009 0.003 0.017
Cadmium by ICP-MS mg/l 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mg/l 0.00314 0.001 0.004 0.006 0.001 0.006 0.002
Copper by ICP-MS mg/l 0.0314 0.001 0.001 0.005 0.001 0.001 0.004
Nickel by ICP-MS mgtl 0.0523 0.005 0.008 0.007 0.008 0.004 0.007
lead by ICp·MS mgll 0.001 0.001 0.001 0.001 0.001 0.001
Selenium by ICP-MS mg/l 261 0.01 0.002 0.01 0.001 0.001 0.003
Zinc by ICP-MS mg/l 0.105 0.015 0.018 0.018 0.008 0.021 0.019

Benzene by GC mgll 0.0152 0.283 0.01 0.01
Ethylbenzene by GC mg/l 0.01 0.01 0.01
Toluene by GC mg/l 0.025 0.01 0.01
Xylene by GC mg/l 13300 0.146 0.01 0.01
MTBE byGC mgfl 0.01 0.01 0.01
Total TPH mg/l 0.05 0.146 1.986 0.05 0.186 0.05
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Water QRA Highlighted

Client Sample ID 8H36A 8H36A BH37 8H37 BH37A 8H37A
Depth Units QRA 88 89 88 89 88 89

Sample date 01/09/2003 16/09/03 01/09/2003 16/09/03 01/09/2003 16/09/03

pH pH units 8.43 7.13 8.27 7.19 8.19 7.39
TOC mg/l 20 20 34 154 78 65
Suspended solids mg/I 10 31 68 15 10 10
Conductivity (uS/em) uS/cm 1472 1344 813 1459 1018 1039

Cresols mgll 0.01 0.01 0.71 37.66 14.06 11.56
Xylenols & Ethylphenols mg/I 0.01 0.01 0.32 12.33 3.26 11.13
Naphthols mg/I 0.01 0.01 0.01 0.01 0.01 0.01
Phenol mg/I 0.01 0.01 0.54 48.76 20.85 6
Trimethylphenol mgll 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols mgll 0.01 0.01 1.57 107.52 38.18 32.47

Naphthalene mg/I 0.000292 0.000686 0.381225 0.074108 0.0042 3.283746
Acenaphthene mg/l 0.009183 0.004201 0.014593 0.003682 0.004062 0.017551
Fluorene mg/I 0.001102 0.000677 0.052403 0.006268 0.012455 0.058464
Phenanthrene mg/I 0.00005 0.000259 0.069609 0.01471 0.018979 0.050757
Anthracene mg/I 0.000116 0.000255 0.022771 0.003535 0.008194 0.01472
Fluoranthene mgll 0.0002 0.001698 0.029049 0.009937 0.016018 0.010684
Pyrene mgll 0.000141 0.001333 0.019304 0.00831 0.009685 0.007229
Benzo(a)anthracene mg/I 0.000047 0.000314 0.010424 0.004081 0.005388 0.001773
Chrysene mg/I 0.000023 0.000205 0.006873 0.003486 0.003905 0.001228
Benzo(b)f1uoranthene mgll 0.00001 0.000061 0.007518 0.003482 0.006433 0.000613
Benzo(k)f1uoranthene mgll 0.000015 0.000138 0.006959 0.002573 0.003507 0.000642
Benzo(e)pyrene mg/I 0.00001 0.000087 0.004008 0.002336 0.002244 0.000551
Benzo(a)pyrene mg/I 0.00001 0.000111 0.005997 0.003312 0.003254 0.00087
Indeno(1/213-cd)pyrene mg/I 0.00001 0.000043 0.003054 0.00155 0.001641 0.00034
DI-benz(a/h)anthracene mg/l 0.00001 0.000031 0.001343 0.00058 0.000682 0.000098
Benzo(g1h/l)perylene mgll 0.00001 0.000058 0.003215 0.00195 0.00183 0.000405
Total PAH mgll 0.011168 0.010159 0.638347 0.143901 0.102477 3.44967
Total 10 Dutch PAH mgtl 0.000773 0.003767 0.539176 0.119242 0.066916 3.365165

Easily-liberatable Cyanide mgll 0.5 0.5 0.5 0.5 0.5 0.5
Total Cyanide mg/l 0.5 0.5 0.5 0.5 0.5 0.5
Sulphate mg/I 261 '- 410 380 122 198 149 149
Sulphide mgll 0.000261 0,05 0..05 0.05 0.05 0.05 0.05
Chloride mgll 261 38 31 45 207 135 365

Total Ammonium mgll 456 9.5 10.2 26.4 85.3 29.7 24.9
Benzene mgll 0.0152 0.001 0.001 1.579 1.674 2.425 4.637
Toluene mgfl 0.001 0.001 0.524 0.351 1.574 2.744
Ethylbenzene mgll 0.001 0.001 0.035 0.351 0.141 2.744
Xylene mgll 13300 0.001 0.008 0.132 0.125 1.414 2.171
Mercury Low Dutch Target AA mgll 0.00105 0.00005 0.00005 0.00005 0.00005 0.00007 0.00005

Nitrate mgll 0.4 0.3 0.4 0.3 0.22 0.3
2-lsopropyl Phenol by HPLC mgll 0.01 0.01 0.01 8.78 0.01 3.78
Catechol by HPLC mgll 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mgll 0.01 0.01 0.01 0.01 0.01 0.01

1ron by ICP-MS mgll 0.115 0.397 0.054 0.106 0.103 0.198
Arsenic by ICP-MS mgll 0.0261 0.008 0.013 0.01 0.003 0.003 0.012
Cadmium by iCI"-iviS mgii U.UUU4 U.UUU4 U.UUU4 U.UOU4 0.0004 0.0004
Chromium by ICP-MS mg/I 0.00314 0.001 0.004 0.004 0.004 0.005 0.006
Copper by ICp·MS mg/I 0.0314 0.001 0.001 0.001 0.005 0.001 0.001
Nickel by ICp·MS mg/l 0.0523 0.005 0.006 0.004 0.001 0.002 0.004
Lead by ICP·MS mgll 0.001 0.001 0.001 0.001 0.001 0.001
Selenium by ICp·MS mgll 261 0.001 0.001 0.017 0.003 0.007 0.019
Zinc by ICP·MS mgll 0.105 0.011 0.02 0.028 0.017 0.019 0.014

Benzene by GC mg/I 0.0152 0.01 2.645 5.964
Ethylbenzene by GC mgll 0.01 0.01 0.128
Toluene by GC mg/l 0.01 0.451 2.643
Xylene by GC mg/I 13300 0.018 0.126 1.335
MTBE byGC mg/l 0.01 0.01 0.01
Total TPH mgll 0.05 0.174 0.541 4.068 0.169 13.899

Page 4 of 8

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-05-2012:04:39:03



Water QRA Highlighted

Client Sample ID BH38 BH38 BH38 BH38A BH38A BH38A
Depth Units QRA 9.73 B8 B9 4.62 B8 B9

Sample date 20108/2003 01/09/2003 16/09/03 20108/2003 01/09/2003 16/09/03

pH pH units 7.54 8.6 9.59 8.01 7.66 9.12
TOC mgfl 248 28 683 568 316 398
Suspended solids mgfl 8410 10 67 1200 10 21
Conductivity (uS/cm) uS/cm 4020 4020 3780 2020 2540

Cresols mg/l 1.92 128.17 200.17 139.27 54.2 98.5
Xylenols & Ethylphenols mgfl 1.43 17.58 107.39 65.87 31.2 78.44
Naphthols mgfl 0.01 0.01 0.01 0.01 0.01 0.01
Phenol mgfl 1.36 13604 139.6 142.09 43.11 54.9
Trimethylphenol mgfl 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols mgfl 4.83 290.12 487.89 347.23 129 271.61

Naphthalene mgfl 1.304606 0.124298 0.445696 0.462302 0.170803 8.319944
Acenaphthene mgfl 0.179215 0.004925 0.004491 0.018603 0.004025 0.030335
Fluorene mgfl 0.659971 0.008284 0.007409 0.048648 0.014741 0.099125
Phenanthrene mgfl 1.003547 0.016164 0.009612 0.079368 0.028776 0.144792
Anthracene mgfl 0.573582 0.004141 0.00337 0.025429 0.010051 0.04879
Fluoranthene mgfl 0.780186 0.00617 0.00364 0.043489 0.016737 0.078701
pyrene mgfl 0.606318 0.00451 0.002665 0.02897 0.011013 0.054105
Benzo(a)anthracene mgfl 0.514131 0.002203 0.000997 0.016973 0.005936 0.023077
Chrysene mgfl 0.358777 0.001531 0.000564 0.010656 0.004189 0.017982
Benzo(b)f1uoranthene mg/I 0.415653 0.002169 0.00064 0.021634 0.001779 0.013149
Benzo(k)f1uoranthene mgfl 0.355949 0.001561 0.000411 0.011278 0.004007 0.009443
Benzo(e)pyrene mgfl 0.291635 0.001285 0.000354 0.007973 0.002629 0.009865
Benzo(a)pyrene mgfl 0.382959 0.00142 0.000513 0.011609 0.003688 0.015033
Indeno(1/213-cd)pyrene mgfl 0.203381 0.000687 0.000234 0.006571 0.001901 0.00659
Di-benz(afh)anthracene mgfl 0.107265 0.000304 0.000198 0.003054 0.000753 0.001846
Benzo(g/h/l)perylene mgfl 0.195363 0.000893 0.000296 0.006477 0.00224 0.007786
Total PAH mgfl 7.932538 0.180546 0.48109 0.803033 0.283267 8.880565
Total 10 Dutch PAH mgtl 5.672481 0.159068 0.465333 0.674152 0.248328 8.672138

Easily-liberatable Cyanide mg/l 0.5 0.5 0.5 0.5 0.5 0.5
Total Cyanide mgfl 1.3 2.3 2.2 2.2 1.8 2.1
SUlphate mgfl 261 463 0.79 997 967 544 716
SUlphide mg/l 0.000261 oM 0,05 0.05 0,05 0.05 0.05
Chloride mgfl 261 299 983 52 628 346' 662-

Total Ammonium mg/l 456 48.8 568.6 514.2 455.2 64.9 152.3
Benzene mg/l 0.0152 10.85~ 6.366 12.05 16.221 8.729. -969.958
Toluene mgfl 5.3 1.641 5.281 5.412 4.763 1007.852
Ethylbenzene mgfl 0.324 0.068 0.3 0.268 0.356 175.504
Xylene mgfl 13300 3.525 0.001 3.393 3.261 0.006 1590.72
Mercury Low Dutch Target AA mgfl 0.00105 0.00005 0.00005 0.00005 0.00005 0.00014 0.00005

Nitrate mgfl 0.3 2.75 0.5 0.8 0.18 0.4
2-lsopropyl Phenol by HPLC mgff 0.12 0.01 40.73 0.01 0.01 39.77
Catechol by HPLC mgfl 0.01 0.01 0.01 0.01 0.09 0.01
Resorcinol by HPLC mgfl 0.01 7.98 0.01 0.01 0.4 0.01

Iron by ICP-MS mgfl 0.467 1.372 1.47 1.268 0.987 1.304
Arsenic by ICP-MS mgfl 0.0261 0.007 0.093 0.069 0.032 0.02 0.026
Cadmium by ICP-MS mgfl 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mgfl 0.00314 0.007 0.057 0.048 0.042 0.007 0.016
Copper by ICP-MS mgfl 0.0314 0.005 0.018 0.019 0.051 0.004 0.004
Nickel by ICP-MS mgfl 0.0523 0.006 0.031 0.031 0.022 0.002 0.008
Lead by ICP-MS mgfl 0.001 0.001 0.001 0.001 0.001 0.004
Selenium by ICP-MS mg/l 261 0.01 0.021 0.025 0.035 0.013 0.016
Zinc by ICP-MS mgfl 0.105 0.016 0.014 0.028 0.037 0.01 0.027

Benzene by GC mgfl 0.0152 14.408 18.253 20.5· 23.098 18.618
Ethylbenzene by GC mgfl 0.085 0.296 0.393 0.377 1.163
Toluene by GC mgll 2.955 6.474 7.016 8.725 11.612
Xylene by GC mgfl 13300 0.831 3.269 2.706 3.501 9.94
MTBE byGC mgfl 0.01 0.05 1.125 0.027 0.087
Total TPH mgfl 2.436 0.868 36.551 45.642 0.165 61.075
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Water ORA Highlighted

Client Sample 10 8H39 8H39 8H40 8H40 8H41C 8H41C
Depth Units QRA 88 89 88 89 88 89
Sample date 01/09/2003 16/09/03 01/09/2003 16/09/03 01/09/2003 16/09/03

pH pH units 7.99 6.9 8.33 11.75 8.14 7.46
TOC mgfl 48 34 85 56 31 31
Suspended solids mg/I 30 41 10 88 16 20
Conductivity (uS/em) uS/em 2620 1872 1522 2180 1288 1340

Cresols mg/l 35.07 4.63 0.01 0.12 1.08 1.65
Xylenols & Ethylphenols mgll 50.2 4.01 0.01 0.01 1.08 3.68
Naphthols mg/l 0.01 0.01 0.01 0.01 0.01 0.01
Phenol mg/l 13.93 2.38 0.01 0.14 0.44 0.46
Trimethylphenol mgll 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols mg/l 99.11 12.37 0.01 0.27 2.7 8.9

Naphthalene mg/I 0.040949 0.576602 0.011512 0.004843 0.486479 3.306788
Acenaphthene mgll 0.01406 0.051542 0.001769 0.001921 0.018558 0.015425
Fluorene mg/l 0.031075 0.098435 0.001528 0.001724 0.023588 0.020234
Phenanthrene mg/I 0.044719 0.133527 0.001613 0.002757 0.022167 0.013994
Anthracene mgll 0.013938 0.039326 0.00029 0.000489 0.005808 0.00289
Fluoranthene mg/l 0.021579 0.108676 0.000446 0.000976 0.007392 0.001796
Pyrene mg/l 0.013831 0.075198 0.000257 0.000583 0.004604 0.001058
Benzo{a)anthracene mgtl 0.006932 0.032024 0.000067 0.000082 0.002545 0.000201
Chrysene mgtl 0.00496 0.023547 0.000048 0.000059 0.001878 0.0001
Benzo(b)f1uoranthene mgtl 0.006236 0.023928 0.000025 0.000024 0.003886 0.000027
Benzo(k)f1uoranthene mg/l 0.005071 0.019069 0.000025 0.000019 0.001732 0.000033
Benzo(e)pyrene mg/l 0.003235 0.014213 0.000018 0.000015 0.001231 0.00002
Benzo(a)pyrene mg/l 0.004431 0.020061 0.000019 0.000017 0.001686 0.000036
Indeno{1/2/3·cd)pyrene mgll 0.002499 0.010751 0.00001 0.00001 0.000962 0.000014
Di·benz(a/h)anthracene mg/l 0.001001 0.003098 0.00001 0.00001 0.000385 0.000012
Benzo(glhll)perylene mg/l 0.002682 0.010857 0.000012 0.00001 0.0011 0.000017
Total PAH mgll 0.217198 1.240853 0.01764 0.013508 0.584 3.362644
Tota/fO Dutch PAH mgll 0.14776 0.97444 0.014042 0.009262 0.531749 3.325869

Easlly-liberatable Cyanide mg/l 0.5 0.5 0.5 0.5 0.5 0.5
Total Cyanide mg/l 1.5 0.9 0.5 0.5 3.3 2.5
Sulphate mg/l 261 1197 98 56 453 468 718
Sulphide mg/l 0.000261 0.05 0.05 0.05 0.05 0.05 0.05
Chloride mgfl 261 36 495 617 26 55 44

Total Ammonium mgll 456 29 13 88 79.8 16.2 14.1
Benzene mgll 0.0152 1.608 0,612 0.002 0.001 1.434 1.329
Toluene mgll 1.5 0.347 0.002 0.001 1.56 1.651
Ethylbenzene mgll 0.383 0.166 0.002 0.001 0.731 0.787
Xylene mgll 13300 2.534 0.815 3.189 0.001 5.654 6.551
Mercury Low Dutch Target AA mgll 0.00105 0.00013 0.00005 0.00005 0.00005 0.00007 0.00005

Nitrate mglT 0.4 0.5 8.4 1.9 0.32 0.4
2·lsopropyl Phenol by HPLC mgll 0.01 1.35 0.01 0.01 0.01 2.61
Catechol by HPLC mgfl 0.04 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mg/l 0.06 0.01 0.01 0.01 0.1 0.01

lron by ICP-MS mgll 0.228 0.277 0.119 0.147 1.36 0.943
Arsenic by ICP-MS mgll 0.0261 0.01 0.006 0.004 0.003 0.018 0.013
Cadmium by iCP-ivi5 mg/l U.OOU4 U.UUU4 U.UUU4 U.UUU4 U.U004 0.0004
Chromium by ICP-MS mgll 0.00314 0.003 0.006 0.011 0.009 0.001 0.005
Copper by ICP-MS mg/l 0.0314 0.001 0.002 0.033 0.019 0.001 0.001
Nickel by ICp·MS mgll 0.0523 0.005 0.004 0.025 0.023 0.003 0.003
Lead by ICp·MS mg/l 0.001 0.001 0.001 0.002 0.001 0.001
Selenium by ICP-MS mgll 261 0.001 0.001 0.005 0.003 0.003 0.001
Zinc by ICP-MS mg/l 0.105 0.006 0.024 0.005 0.016 0.013 0.015

Benzene by GC mgll 0.0152 1205 0.01 2.102
Ethylbenzene by GC mgll 0.189 0.01 0..614
Toluene by GC mgll 0.473 0.01 1.994
Xylene by GC mgll 13300 0.894 0.01 4.976
MTBE by GC mgll 0.01 0.01 0.023
Total TPH mgll 0.34 7.27 0.05 1.532 0.379 20.442
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Water QRA Highlighted

Client Sample ID BH42 BH42 BH43 BH43 BH7 BH7
Depth Units QRA B8 B9 B8 B9 B8 B9
Sample date 01/09/2003 16/09/03 01/09/2003 16/09/03 01/09/03 16/09/03

pH pH units 8.98 9.71 8.03 7.36 8.59 9.24
TOC mg/l 2013 1969 15 16 135 110
Suspended solids mg/l 42 96 10 194 102 49
Conductivity (uS/cm) uS/cm 4860 4940 1744 1491 3360 3290

Cresols mgll 3.07 522.84 0.01 2.01 2.66 1.2
Xylenols & Ethylphenols mgll 2.47 235.58 0.01 0.79 2.7 2.51
Naphthols mgll 0.01 0.01 0.01 0.01 0.01 0.01
Phenol mg/l 2.71 382.18 0.01 1.5 0.68 0.32
Trimethylphenol mg/l 0.01 0.01 0.01 0.01 0.01 0.01
Total Phenols mg/l 8.26 1162.59 0.01 4.3 6.04 4.03

Naphthalene mg/l 0.05504 0.140798 0.000232 0.000614 0.646531 0.493635
Acenaphthene mgll 0.002636 0.017996 0.007651 0.018542 0.01809 0.019163
Fluorene mgll 0.006034 0.033248 0.000248 0.001029 0.069522 0.057296
Phenanthrene mgll 0.00465 0.022117 0.000077 0.000076 0.12256 0.062102
Anthracene mg/l 0.001625 0.007088 0.00022 0.000275 0.041071 0.017855
Fluoranthene mg/l 0.001408 0.00252 0.00051 0.000827 0.067632 0.02184
Pyrene mg/l 0.000883 0.001958 0.00012 0.000374 0.042363 0.015948
Benzo(a)anthracene mg/l 0.000491 0.00001 0.000061 0.00004 0.024671 0.006658
Chrysene mg/l 0.000316 0.00001 0.000051 0.000018 0.016983 0.004645
Benzo(b)f1uoranthene mg/l 0.00017 0.00001 0.000014 0.00001 0.018301 0.003958
Benzo(k)f1uoranthene mg/l 0.000272 0.00001 0.000043 0.00001 0.016737 0.003934
Benzo(e)pyrene mg/l 0.000167 0.00001 0.000033 0.00001 0.00968 0.002557
Benzo(a)pyrene mg/l 0.000248 0.00001 0.000037 0.00001 0.013966 0.003921
Indeno(1/2/3-cd)pyrene mg/l 0.000133 0.00001 0.000025 0.00001 0.006841 0.001757
Di-benz(a/h)anthracene mg/l 0.000051 0.00001 0.00001 0.00001 0.003148 0.000629
Benzo(g/hll)perylene mg/l 0.000122 0.00001 0.00003 0.00001 0.00726 0.001989
Total PAH mg/l 0.074246 0.225725 0.009352 0.021796 1.125355 0.717888
Total 10 Dutch PAH mgll 0.064305 0.172583 0.001286 0.00189 0.964252 0.618336

Easily-Iiberatable Cyanide mgll 4.5 0.5 0.5 0.5 0.5 0.5
Total Cyanide mg/l 17.5 11.2 1.2 0.7 21.7 15.5
SUlphate mg/l 261 1.18 1284 825 770 14~ 1563
SUlphide mg/l 0.000261 0.09 O.O~ 0.05 0.05 ·1.9? 1.99
Chloride mgll 261 664 7~4 33 35 461 640

Total Ammonium mg/l 456 256 282.8 2.1 2.9 18 20.5
Benzene mg/l 0.0152 8.516 10.546 0.001 0.001

.
4.829 '2.394'

Toluene mgll 4.015 4.75 0.001 0.001 2.875 1.262
Ethylbenzene mg/l 0.296 0.289 0.001 0.001 0.319 0.147
Xylene mg/l 13300 2.405 2.454 0.375 0.001 2.939 1.538
Mercury Low Dutch Target AA mg/l 0.00105 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nitrate mgll 5.19 0.4 0.3 0.6 0.98 0.3
2-lsopropyl Phenol by HPLC mgll 0.01 21.99 0.01 0.01 0.01 0.01
Catechol by HPLC mg/l 0.01 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mgll 0.01 0.01 0.01 0.01 0.01 0.01

Iron by ICP-MS mg/l 6.112 8.32 0.296 0.434 4.855 5.957
Arsenic by ICP-MS mg/l 0.0261 0.067 0.127 0.002 0.004 0.02 0.03
CadmIum by ICP-MS mgll 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mgll 0.00314 0.016 0.025 0.001 0.002 0.009 0.007
Copper by ICP-MS mgll 0.0314 0.008 0.006 0.003 0.003 0.003 0.008
Nickel by ICP-MS mg/l 0.0523 0.081 0.068 0.007 0.004 0.019 0.019
Lead by ICP-MS mgll 0.001 0.001 0.001 0.001 0.001 0.001
SelenIum by ICP-MS mgll 261 0.046 0.055 0.001 0.001 0.005 0.006
Zinc by ICP·MS mgll 0.105 0.012 0.067 0.014 0.04 0.083 0.121

Benzene by GC mgll 0.0152 19.407 16.221 0.01 10.647 4.558
Ethylbenzene by GC mg/l 0.259 0.332 0.01 0.262 0.227
Toluene by GC mgll 6.051 5.618 0.01 4.292 1.753
Xylene by GC mg/l 13300 2.488 2.809 0.01 2.55 1.606
MTBE by GC mg/l 0.045 0.02 0.01 0.01 0.1
Total TPH mgll 21.737 36.958 0.027 0.239 10.456
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Water QRA Highlighted

Client Sample 10 TT101 TT54 TT55 TT58 TT59
Depth Units QRA 3.5 3.8 3.2 3 3.4
Sample date 30/07/03 30/07/03 15/08/03 31/07/03 30/07/03

pH pH units 7.82 7.75 7.68 7.98 7.93
TOC mg/I 23 19 4 23 16
Suspended solids mg/I 290 512 276 80 22
Conductivity (uS/em) uS/em 1784 1701 1905 1218

Cresols mgtl 0.01 0.02 17.89 0.01 0.01
Xylenols & Ethylphenols mgll 0.05 0.01 0.01 0.01 0.13
Naphthols mgll 0.01 0.01 0.01 0.01 0.01
Phenol mgll 0.01 0.01 4.79 0.01 0.01
Trimethylphonol mgll 0.01 0.01 0.01 0.01 0.01
Total Phenols mgll 0.07 0.02 22.67 0.01 0.13

Naphthalene mgtl 0.019001 0.029572 6.440862 0.249089 0222348
Acenaphthene mgtl 0.00396 0.025057 0.474681 0.48011 0.023335
Fluorene mg/I 0.007293 0.004782 0.529709 0.357307 0.028184
Phenanthrene mg/I 0.013896 0.007191 0.972581 0.548016 0.048069
Anthracene mg/I 0.004571 0.00189 0.30411 0.046985 0.015022
Fluoranthene mgtl 0.010069 0.004604 0.450161 0.135588 0.028098
Pyrene mgtl 0.006625 0.004097 0.306281 0.09739 0.017591
Benzo(a)anthracene mgll 0.003204 0.002266 0.14066 0.023485 0.009065
Chrysene mgtl 0.002574 0.002829 0.112885 0.019869 0.008061
Benzo(b)f1uoranthene mgll 0.001931 0.00667 0.083258 0.012207 0.014527
Benzo(k)f1uoranthene mg/I 0.001839 0.001726 0.075323 0.006053 0.004294
Benzo(e)pyrene mg/l 0.001387 0.002315 0.06441 0.007574 0.00363
Benzo(a)pyrene mgll 0.002149 0.002661 0.091992 0.011469 0.004717
Indeno(1/2/3-cd)pyrene mgll 0.000931 0.002143 0.046595 0.004509 0.002932
Di-benz(alh)anthracene mg/l 0.000353 0.000853 0.01758 0.0019 0.001396
Benzo(g/hll)perylene mg/l 0.000972 0.002854 0.05498 0.005534 0.003189
Total PAH mgll 0.080755 0.10151 10.16607 2.007086 0.434456
Tota/10 Dutch PAH mgll 0.059206 0.057736 8.690149 1.050597 0.345795

Easily-Iiberatable Cyanide mgll 0.5 0.5 0.5 0.5 0.5
Total Cyanide mg/l 0.5 1.3 0.5 1.4 2.1
Sulphate mg/l 261 7·28 789 962 1142- 559
Sulphide mg/I 0.000261 0.05 0.05 0.05 0.05 0.05
Chloride mg/I 261 28 35 62 27 37

Total Ammonium mg/l 456 20.4 6.3 7.5 0.7 2
Benzene mg/l 0.0152 0.31(3' 0.001 5.347 0.011 0.099
Toluene mg/l 0.025 0.001 8.824 0.003 0.012
Ethylbenzene mg/l 0.09 0.001 0.884 0.004 0.021
Xylene mg/l 13300 0.283 0.009 7.469 0.012 0.095
Mercury Low Dutch Target AA mgll 0.00105 0.00005 0.00005 0.00005 0.00005 0.00005

Nitrate mgll 0.7 0.9 0.67 3.7 3.8
2.lsopropyl Phenol by HPLC mgll 0,01 0.01 0.01 0.01 0.01
Catechol by HPLC mgll 0.01 0.01 0.01 0.01 0.01
Resorcinol by HPLC mg/l 0.01 0.01 0.01 0.01 0.01

Iron by ICP-MS rng/l 3.69 0.469 3.72 0.746 4.128
Arsenic by ICP-MS mg/l 0.0261 0.006 0.013 0.011 0.011 0.007
l,;admium by IC"'-M~ mg/l U.UOU4 0.0004 0.0004 0.0004 0.0004
Chromium by ICP-MS mg/l 0.00314 0.01 0.002 0.003 0.003 0.007
Copper by ICP-MS mg/l 0.0314 0.002 0.001 0.002 0.002 0.001
Nickel by ICP-MS mg/l 0.0523 0.012 0.005 0.007 0.006 0.014
Lead by ICP-MS mg/l 0.009 0.001 0.001 0.047 0.059
Selenium by ICP-MS mgll 261 0.001 0.002 0.004 0.001 0.001
Zinc by ICP-MS mg/l 0.105 0.05 0.003 0.003 0.005 0.02

Benzene by GC mg/l 0.0152 5.l?28
Ethylbenzene by GC mgll 0.874
Toluene by GC mg/l 8.984
Xylene by GC mg/l 13300 6.654
MTBEbyGC mg/l 0.01
Total TPH mg/I 0.123 0.05 72.832 0.496 1.884
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Water Chemical Results

TPH Results
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TPH RAP Water

Sample Number 272 353 281 362 290 371 299 380 389 398 317 407
Sample Identity BH31 BH31 BH32 BH32 BH33 BH33 BH35 BH35 BH35A BH36 BH36A BH36A

Depth 2.52 1.2 6.8 2.97 2.46

Total Hydrocarbon 716 566 5067 767 22345 45936 7085 16350 1370 1489 2561 2703

Aliphatic

>C8-C10 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>ClO-C16 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>C16-C21 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>C21-C40 <50 <50 <50 <50 <50 <50 55 68 <50 <50 <50 <50

Mineral oil content <50 <50 <50 <50 <50 <50 55 105 <50 <50 <50 <50

Aromatic

C8-C10 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>C10-C16 <50 <50 351 <50 159 <50 281 91 <50 <50 <50 <50
>C16-C21 <50 <50 207 <50 851 72 244 652 <50 <50 <50 <50
>C21-C40 <50 <50 69 <50 319 <50 86 752 <50 <50 <50 <50

Aromatic content <50 <50 627 <50 1329 93 611 1495 <50 <50 <50 <50

Total TPH(C8-C40) <50 <50 627 <50 1329 93 666 1600 <50 <50 <50 <50

All units in ug/I
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TPH RAP Water

Sample Number 416 425 326 434 443 452 461 471 479 488 344 226
Sample Identity BH37 BH37A BH38 BH38 BH38A BH39 BH40 BH41 BH41C BH42 BH7 TI101

Depth 9.73 3.5

Totaillydrocarbon 18921 8137 205681 103698 40432 9974 392 541 14142 307320 14703 1444

Aliphatic

>C8-CI0 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>CI0-CI6 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>CI6-C21 <50 <50 51 <50 <50 <50 <50 <50 <50 <50 <50 <50
>C21-C40 <50 <50 116 <50 <50 <50 <50 <50 <50 <50 <50 <50

Mineral oil content <50 <50 167 <50 <50 62 <50 <50 <50 <50 <50 <50

Aromatic

C8-C10 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>C1O-C16 101 <50 340 711 57 <50 <50 <50 157 20910 <50 <50
>C16-C21 300 74 885 131 65 152 <50 <50 192 704 115 <50
>C21-C40 140 87 1044 <50 <50 97 <50 <50 <50 119 115 78

Aromatic content 541 169 2269 868 165 278 <50 <50 379 21737 239 123

Total TPII(C8-C40) 541 169 2436 868 165 340 <50 <50 379 21737 239 123

All units in ug/l
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Sample Number 149 61 71
Sample Identity TT54 TT58 TT59

Depth 3.8 3.0 3.4

Total Hydrocarbon 2397 17488 11899

Aliphatic

>C8-CI0 <50 <50 <50
>CI0-CI6 <50 <50 <50
>CI6-C21 <50 107 69
>C21-C40 <50 89 321

Mineral oil content <50 201 390

Aromatic

C8-ClO <50 <50 <50
>CI0-CI6 <50 <50 <50
>CI6-C21 <50 180 383
>C21-C40 <50 92 1070

Aromatic content <50 295 1494

Total TPH(C8-C40) <50 496 1884

All units in ug/I

TPH RAP Water

Page 3 of 3

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-05-2012:04:39:04



TPH CWG Water

Sample Number 509+516 517+525 527+535 536+544 545+553 308+316 554+562 563+571 572+580 581+588 589+597 335+343

Client Ref: BH31 BH32 BH33 BH35 BH35A BH36 BH36 BH36A BH37 BH37A 8H38 BH38A

Depth 89 B9 B9 B9 B9 1.8 B9 89 B9 B9 89 4.6

Aliphatics
C5-C6 <10 <10 <10 <10 <10 <10 <10 <10 10 <10 10 <10

>C6-C8 <10 <10 46 15 16 <10 <10 14 16 211 27 135

>C8-CI0 <10 <10 23 44 25 <10 <10 22 49 214 240 558

>C1O-C12 <10 <10 248 204 56 <10 <10 35 241 1266 3033 4144

>C12-C16 <10 67 <10 21 <10 671 42 <10 <10 <10 <10 198

>C16-C21 <\0 35 <10 10 <10 634 42 <10 <10 <10 <10 29

>C21-C35 <10 16 <10 <10 <10 219 <10 <10 <10 <10 <10 10

Total Aliphatics <10 118 317 295 98 1524 84 71 316 1691 3310 5074

Aromatics
C6-C7 <10 <10 2040 768 283 <10 <10 <10 2645 5964 18253 20500

>C7-C8 <10 <10 636 89 25 <10 <10 <10 451 2463 6474 7016

>C8-ClO <10 <10 303 411 184 <10 <10 50 200 1784 3925 5061

>ClO-C12 <10 <10 371 307 85 <10 <10 53 361 1898 4549 6215

>C12-C16 14 220 102 233 72 401 102 <10 65 99 32 1322

>C16-C21 <10 58 IS 102 22 51 <10 <10 20 <10 <10 324

>C21-C35 <10 19 <10 31 <10 10 <10 <10 10 <10 <10 130

Total Aromatics 14 297 3467 1940 670 462 102 103 3752 12208 33241 40568

PRO <10 <10 3667 1838 674 <10 <10 174 3973 13800 36511 43629

TPH 14 415 3784 2235 768 1986 186 174 4068 13899 36551 45642

MTBE <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Benzene <10 <10 2040 768 283 <10 <10 <10 2645 5964 18253 20500

Toluene <10 <10 636 89 25 <10 <10 <10 451 2463 6474 7016

Ethylbenzene <\0 <10 <10 92 <10 <10 <10 <10 <10 128 296 393

Xylene <10 <10 268 252 146 <10 <10 18 126 1335 3269 3831

*TPH is the sum of Aliphatics and Aromatics (C5-C35)
All units in ug/I
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TPH CWG Water

Sample Number 598+607 608+616 617+625 626+634 635+643 644+649 497+508 053+058

Client Ref: BH38A BH39 BH40 BH41C BH42 BH43 BH7 TI55

Depth B9 B9 B9 B9 B9 B9 B9 3.2

Aliphatics
C5-C6 92 <10 <10 12 49 <10 10 <10

>C6-C8 395 113 <10 354 226 <10 13 15

>C8-CIO 1192 164 <10 568 511 <10 60 726

>CIO-C12 5991 614 <10 3568 2676 <10 740 4502

>C12-C16 84 751 <10 <10 561 <10 10 15501

>C16-C21 55 ]216 <10 <10 77 <10 <10 4629

>C21-C35 30 470 <10 <10 10 <10 <10 1006

Total Aliphatics 7840 ~,329 16 4502 4109 <10 833 26379

Aromatics
C6-C7 18618 1205 <10 2102 16221 <10 4558 5628

>C7-C8 11612 473 <10 1994 5618 <10 1753 8984

>C8-CIO 12892 1330 <10 6441 3907 <10 1924 8617

>CIO-C12 8987 n2 <10 5353 4013 <10 1110 6754

>C12-C16 902 12 1022 50 2548 27 205 11566

>C16-C21 185 <10 412 <10 480 <10 55 3587

>C21-C35 40 <10 82 <10 61 <10 18 1317

Total Aromatics 53235 ~941 1516 15940 32849 27 9623 46453

PRO 59866 ~821 <10 20415 33221 <10 10168 35226

TPH 61075 7270 1532 20442 36958 27 10456 72832

MTBE 87 <10 <10 23 <10 <10 <10 <10

Benzene 18618 1205 <10 2102 16221 <10 4558 5628

Toluene 11612 473 <10 1994 5618 <10 1753 8984

Ethylbenzene 1163 189 <10 614 332 <10 227 874

Xylene 9940 :l94 <10 4976 2809 <10 1606 6654

*TPH is the sum of I

All units in ug/I
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Groundwater Levels
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Parkman Water Monitoring levels Limerick Gasworks October 2003

Borehole No. Level (mOD) 13-15/08/2003 27.29/08/2003 10-12/09/2003
Depth (mbgl) Depth (mOD) Depth (rribgl) Depth (mOD) Depth (mbgl) Depth (mOD)

BH7 5.81 1.15 4.66 1.121 4.69
BH31 5.2 2.52 2.68 2.608 2.59 2.645 2.56
BH32 3.87 1.2 2.67 1.266 2.60 2.235 1.64
BH33 7.34 6.8 0.54 1.634 5.71 0.845 6.50
BH35 7.49 2.97 4.52 3.14 4.35 3.205 4.29
BH35A 7.47 3.159 4.31 2.205 5.27
BH36 5.3 1.84 3.46 1.979 3.32 1.865 3.44
BH36A 5.31 2.46 2.85 2.284 3.03 2.035 3.28
BH37 6.35 2.2 4.15 2.36 3.99
BH37A 6.35 2.197 4.15 2.351 4.00
BH38 5.84 4.62 1.22 2.513 3.33 2.12 3.72
BH38A 5.79 9.73 -3.94 3.099 2.69 2.416 3.37
BH39 6.39 1.984 4.41 2.033 4.36
BH40 7.63 2.685 4.95 2.752 4.88
BH41C 7.23 2.797 4.43 2.89 4.34
BH42 8.08 0.779 7.30 0.95 7.13
BH43 8.54 3.436 5.10 3.522 5.02

BH7
BH31
BH32
BH33
BH35
BH35A
BH36
BH36A
BH3?
BH37A
BH38
BH38A
BH39
BH40
BH41C
BH42
BH43

27-29/08/2003 10-12/09/2003
4.66 4.689

2.592 2.555
2.604 1.635
5.706 6.495
4.35 4.285

4.311 5.265
3.321 3.435
3.026 3.275
4.15 3.99

4.153 3.999
3.327 3.72
2.691 3.374
4.406 4.357
4.945 4.878
4.433 4.34
7.301 7.13
5.104 5.018

AVERAGE
4.67
2.57
2.12
6.10
4.32
4.79
3.38
3.15
4.07
4.08
3.52
3.03
4.38
4.91
4.39
7.22
5.06
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Soli FOC Results

Client sample lU TT53 TT55 TT57 BH 35 BH 35A BH36A BH37A BH 38A BH39D BH40 BH 41C BH43
Depth (m) Units 4.5 3 4 3.4 6.5 4 3.5 4.2

Fraction of Organic Carbon Fraction of 1 0.Q16 0.036 0.024 0.062 0.017 0.02 0.003 0.004
Fraction of Organic Carbon % 1.6 3.6 2.4 6.2 1.7 2 0.3 0.4
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