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Additional Geoenvironmental investigation

Work undertaken

The previous Buro Happold site investigation (detailed in the above report) identified a potential localised area
of hydrocarbon contamination in the east of Britannia Quay. The additional geoenvironmental trial pitting
exercise in this area was instigated to define the area of made ground impacted by hydrocarbons, which is

designated under the Masterplan to form part of a 4m basement excavation.
A summary of activities undertaken for this element of the site investigation are detailed below:

The excavation of a total of 12 No. machine excavated trial pits (TPs 1 to 12) to depths of up to 2.1m. The
locations of these trial pits is shown in the attached drawing which also shows the location of window sample

holes from the previous investigation work in this area.

With the exception of TP1 and TP12 the trial pits were logged and sampled by a Buro Happold engineer on the
19th of March. These logs are attached. The logs for TP1 and TP12 were recorded as TP809 and TP808
respectively and prepared by Geotechnics (as these also formed part of a geotechnical investigation undertaken

at the same time).
17 soil samples from the trial pits were analysed for hydrocarbons.

Specified geoenvironmental laboratory analysis was undertaken by Burea Veritas. Results of this analysis are

attached.

Indications of hydrocarbon contamination from previous investigation

Elevated concentrations of total petroleum hydrocarbons (TPHs) and polyaromatic hydrocarbons (PAHs) were
recorded in WS15, 16 and 17. No olfactory evidence of hydrocarbon contamination was recorded in the window

sample logs though ash was recorded in the made ground.

No specific potential source of hydrocarbons has been identified for this area of the site in the historic review.
However as for much of the Edinburgh Harbour area around Britannia Quay was filled with material of unknown
source and quality. The area is now used as a car park for the Britannia Quay terminal and is covered with

tarmac.

Characterisation of made ground

The trial pit logs from the additional geoenvironmental investigation show that the made ground within the
investigated area of the site is generally similar and can be described as brown to dark brown,
clayey/sandy/gravelly with ash and occasional clinker, brick and concrete fragments. Ash and clinker which are
potential sources of hydrocarbons were noted in the Made Ground in almost all of the trial pits. Hydrocarbon

odour was noted in only one of the trial pits (TP8).
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Results of chemical analysis

Analysis for TPHs and PAHs on 17 samples of made ground where scheduled. The Table below presents the

analysis results for the additional ground investigation works, results from the previous investigation window

sample holes are also presented for comparison.

Chemical analysis data

Location Total PAH concentration mg/kg TPH concentration mg/kg
(sample depth) (sample depth mbgl)
WS15 13 (0.5m) 2200 (0.5m)
220 (3.0m) 3100 (3.0m)
WS16 950 (1.0m) 8300 (1.0m)
WS17 24 (1.0m) 830 (1.0m)
17 (2.0m) 3900 (2.0m)
TP1 <10 (0.7m) <10 (0.7m)
TP2 - <10 (0.7m)
- <10 (1.0m)
TP3 - <10 (0.7m)
TP4 - <10 (0.7m)
- <10 (1.2m)
TP5 51 (0.8m) <10 (0.8m)
- <10 (1.4m)
TP6 66 (0.8m) <10 (0.8m)
TP7 - <10 (0.7m)
TP8 370 (1.0m) 370 (1.0m)
180 (1.3m) <10 (1.3m)
TP9 - <10 (0.9m)
TP10 57 (0.8m) <10 (0.8m)
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- 280 (1.5m)
TP12 <10 (0.5m) <10 (0.5m)
<10 (1.0m) <10 (1.0m

The data shows that some of the more elevated TPH concentrations recorded during the previous investigation
were not repeated in any of the samples from the trial pits. This suggests that TPH concentrations are very
locally elevated within the Made Ground. The recorded elevated concentrations could be related to the leakage
of oil from vehicles using this area of the site as a car park. Elevated TPH concentrations are generally

associated with fuel oils.

Concentrations of PAHs were found to be generally elevated in the samples scheduled for PAH analysis.
Elevated concentrations of PAHs can be associated with ash and clinker within made ground but can also be
associated with fuel oils. The PAH data from the additional trial pits agrees well with the earlier data. The
exception to this is the PAH concentration recorded in WS16 which is above the general range of between 50 —
370 mg/kg total PAHSs for the other samples. It is likely that that the PAH concentration recorded at WS16
relates to the presence of fuel oils as elevated concentrations of TPH are also recorded in the WS16 sample.
The generally elevated PAH concentrations are likely to be associated with the presence of ash and clinker
within the made ground which appears to be reasonably wide spread in terms of depth and spatial distribution in

this area of Britannia Quay.

Potential reuse of the impacted material

As set out in the earthworks strategy the reuse of any such hydrocarbon impacted material will have to be
agreed with SEPA and Edinburgh City Council. The principal of re-use is the most sustainable approach for the

proposed development however the potential risks to future receptors most be considered.

There is a potential that the Made Ground excavated from this area of Britannia Quay may be considered
suitable for use beneath roads or other hard construction features which require fill material. The material is

however unlikely to be considered suitable for park areas.

It may be possible to treat the made ground material prior to use in order to meet criteria for reuse agreed with
SEPA and the local authority should the current level of hydrocarbons recorded render the material unsuitable

for reuse under the agreed criteria.
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Reddish brown slightly clayey slightly sandy sub rounded sub angular and

angular fine to coarse gravel of various lithologies (Hardcore). Occasional ash

and clinker
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Brown black course sand and fine - medium sub angular and angular gravel,
0.30-0.90 MG with ash, clinker, blaes.
0.9-1.15 MG Brown - buff sandy clay with occasional fragments of brick
TP3
GL -0.06 MG Tarmac
Dark brown slightly clayey slightly sandy sub rounded sub angular and angular
fine to coarse gravel of various lithologies (Hardcore). Occasional ash and
0.06-0.4 MG clinker
Brown black coarse sand and fine - medium sub angular and angular gravel,
with ash, clinker, blaes, brick, concrete, occasional cobbles of sandstone and
0.4-15 MG dolerite, pipe and fabric
TP4
GL-0.08 MG Tarmac
Reddish brown sandy sub rounded sub angular and angular fine to coarse
gravel of various lithologies (Hardcore), with bricks, shale, blaes and occasional
0.08-1.0 MG ash and clinker
1.0-1.5 MG Black coarse sandy ash fill, with occasional clinker. Organic odours noted.
TP 5
GL -0.06 MG Tarmac
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Dark brown sandy sub rounded sub angular and angular fine to coarse gravel
0.06-0.20 MG of various lithologies (Hardcore).
Dark brown sandy sub rounded sub angular and angular fine to coarse gravel,
0.20-0.60 MG with abundant brick and sandstone and concrete cobbles
0.6-1.5 MG Black brown coarse sandy ash fill, with occasional clinker, brick and slate.
TP6
GL-0.08 MG Tarmac
Dark brown sandy sub rounded sub angular and angular fine to coarse gravel
0.08-0.20 MG of various lithologies (Hardcore).
Dark brown sandy sub rounded sub angular and angular fine to coarse gravel
of various lithologies with abundant brick, and some, rubble, concrete, slate and
0.20-0.7 MG occasional wire
0.7-1.5 MG Black brown coarse sandy ash fill, with occasional clinker, brick slate and tile.
TP7
GL -0.06 MG Tarmac
Reddish brown sandy sub rounded sub angular and angular fine to coarse
gravel of various lithologies (Hardcore), with bricks, shale, blaes, concrete, ash,
0.6-1.5 MG clinker with occasional plastic bottles and wood (organic odour).
TP8
GL -0.05 MG tarmac
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Dark brown sandy sub rounded sub angular and angular fine to coarse gravel
0.05-0.30 MG of various lithologies (Hardcore) with some blaes and ash.

Black brown coarse sand and fine - coarse gravel with ash and occasional
0.30-1.5 MG clinker and concrete. Slight hydrocarbon odour at 1.0m no odour at 1.3m.
TP9
GL-0.04 MG Tarmac

Dark brown sandy sub rounded sub angular and angular fine to coarse gravel
0.04-0.30 MG of various lithologies (Hardcore) with ash.

0.30-.04 MG Red Blaes

Brown black course sand and fine - medium sub angular and angular gravel,
0.4-1.5 MG with ash, clinker, blaes.
TP10
GL-0.08 MG Tarmac

Dark brown sandy sub rounded sub angular and angular fine to coarse gravel
0.08-0.40 MG of various lithologies (Hardcore) with occasional gravel and cobbles.
0.4-0.5 MG Red blaes

Brown black course sand and fine - medium sub angular and angular gravel,
0.5-1.5 MG with ash, clinker and occasional glass.

TP11
GL-0.08 MG Tarmac
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Dark brown sandy sub rounded sub angular and angular fine to coarse gravel
0.08-0.45 MG of various lithologies (Hardcore) with occasional ash, gravel and cobbles.
0.45-0.50 MG Concrete obstruction - (TP ended)

TP12= JH TP 809
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