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1. INTRODUCTION
The aim of this report is to provide further desk based information in order to address a number
of concerns raised by Natural Resources Wales (NRW) relating to Environmental Statement (ES)
Chapter 6 for Geology and Soils and associated appendices (6.1 to 6.3) for Junction 16. The
comments provided by NRW relate to the potential risks from contamination and have been
summarised below in Section 2.
This includes further review of historical information relating to ground investigations and
construction works for the existing A55 relating to key areas of potential contamination to
consider the potential for residual contamination within the proposed scheme area in terms of
controlled waters and further qualitative risk assessment based on the current (baseline)
situation.
1.1

General Limitations and Reliance
This report has been prepared for Welsh Government (the Client) and shall not be relied upon by
any third party unless that party has been granted a contractual right to rely on this report for the
purpose for which it was prepared.
No other warranty, expressed or implied, is made as to the professional advice included in this
report or in respect of any matters outside the agreed scope of the services or the purpose for
which the report and the associated agreed scope were intended or any other services provided
by Ramboll.
In preparation of the report and performance of any other services, Ramboll has relied upon
publicly available information, information provided by the client and information provided by
third parties. Accordingly, the conclusions in this report are valid only to the extent that the
information provided to Ramboll was accurate, complete and available to Ramboll within the
reporting schedule.
Ramboll’s services are not intended as legal advice, nor an exhaustive review of site conditions
and/ or compliance. This report and accompanying documents are initial and intended solely for
the use and benefit of the Client for this purpose only and may not be used by or disclosed to, in
whole or in part, any other person without the express written consent of Ramboll. Ramboll
neither owes nor accepts any duty to any third party, unless formally agreed by Ramboll through
that party entering into, at Ramboll’s sole discretion, a written reliance agreement.
This assessment has been based on the redevelopment comprising upgrades to the existing road
network.
Ramboll’s scope of services for this assignment did not include collecting any additional samples
of any environmental media. Ramboll cannot rule out the existence of conditions, including, but
not limited to, contamination not identified and defined by the data and information available to
and/or obtained by Ramboll.

1.2

Report Structure
The structure for this report is as follows:
•

Section 2: Comments provided by NRW relating to Chapter 6 Geology and Soils and initial
response to the comments;
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•

Section 3: Further information and review of additional information relating to the
construction of the existing A55 and findings from the 2019 ground investigation by
Geotechnics for the area of potential concern identified by NRW;

•

Section 4: Additional review of soil leachate and groundwater testing results from the 2019
ground investigation by Geotechnics;

•

Section 5: Conceptual site model and qualitative risk assessment for existing (baseline)
scenario; and

•

Section 6: Further works proposals.
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2. NRW COMMENTS
Comments were provided by NRW in a letter dated 10th May 2021 on the ES which included a
number of comments relating Chapter 6 for Geology and Soils. This letter outlined their concerns
with regards to the conclusions of the Environmental Statement (ES) document and advised that
the document is updated to take into account the comments.
A summary of the comments provided relating to ES Chapter 6 Geology and Soils has been
provided below:
5. We are broadly satisfied with the conclusions and recommendations within the chapter;
however, we have the following comments.
6. Section 6.2.8 refers to The Contaminated Land (England) Regulations 2006, and the DEFRA
Contaminated Land Statutory Guidance, these should reference The Contaminated Land (Wales)
Regulations 2006 and Welsh Government Contaminated Land Statutory Guidance 2021.
7. Section 6.3.1 to 6.3.2 refers to CLR11 this has now been replaced by Land Contamination:
Risk Management’.
8. A number of minor Environmental Quality Standards (EQS) exceedances for leachate and
groundwater samples were identified in section 6.8.65 to 6.8.77. Whilst the potential construction
and operational effects have been considered, these exceedances have not been assessed further
in terms of potential risks to controlled waters (i.e. as the site currently sits). Generally, we
would expect that where exceedances have been identified there should be progression to the
next tier of assessment within the Remedial Targets Methodology (* ‘Remedial Targets
Methodology: Hydrogeological Risk Assessment for Land Contamination’ Environment Agency,
2006:
https://www.gov.uk/government/publications/remedial-targets-worksheet-v22a-user-manual
9. Furthermore, there is no qualitative assessment/statement as to whether these exceedances
are posing a risk to controlled waters.
10. The contaminated land risk assessment for the Scheme has been provided in Technical
Appendix 6.3. this only considered the risk in the construction and operational phase and does
not assess the historical contamination.
11. A refuse tip, gasworks and tar storage were previously present on site and whilst some
remediation may have occurred there is insufficient information to demonstrate that residual
contamination is not present, if present residual contamination could be impacting controlled
waters. In accordance with Planning Policy Wales V11 6.9.17 “the onus will remain with the
developer to ensure that the development of the site will remove any unacceptable risks and the
planning authority in making development management decisions will need to ensure that the
land is suitable for its proposed use and would not meet the legal definition of contaminated land
under Part IIA.”
2.1

Response to NRW Comments
Following receipt of the comments from NRW, a meeting was held on the 10th June 2021 between
NRW (Sion Williams, Louise Siddorn), RML (Andrew Sumner) and Ramboll (Nigel Cossons,
Damian Watkin) to discuss each of the issues raised for ES Chapter 6 Geology and Soils.
The following table provides a summary of the responses provided to NRW following this meeting:
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NRW Comment

Response

6. Section 6.2.8 refers to The Contaminated Land

Agreed, this should provide reference to Welsh

(England) Regulations 2006, and the DEFRA

regulations.

Contaminated Land Statutory Guidance, these should
reference The Contaminated Land (Wales) Regulations
2006 and Welsh Government Contaminated Land

The Welsh Government Contaminated Land Statutory
Guidance 2021 had not been published when the ES
chapter was prepared 1.

Statutory Guidance 2021.
7. Section 6.3.1-6.3.2 refers to CLR11 this has now been

Land Contamination: Risk Management was not available

replaced by Land Contamination: Risk Management’

when the ES chapter was prepared.

8. A number of minor EQS exceedances for leachate and

Exceedances were minor in soil leachate with the

groundwater samples were identified in section 6.8.65 to

exception of WS202 at 3.5m bgl (which was located

6.8.77. Whilst the potential construction and operational

towards the western end of the former gas works but

effects have been considered, these exceedances have

below the depth of the proposed construction works) and

not been assessed further in terms of potential risks to

there were also differences between contaminants

controlled waters (i.e. as the site currently sits).

obtained from soil leachate and groundwater testing.

Generally, we would expect that where exceedances have

This does not indicate soils within the majority of the

been identified there should be progression to the next

scheme area are having a significant impact on

tier of assessment within the Remedial Targets

groundwater quality for the existing (baseline) situation.

Methodology (‘Remedial Targets Methodology:

As discussed during the meeting on 10th June 2021,

Hydrogeological Risk Assessment for Land Contamination’
Environment Agency, 2006

further desk based information will be provided prior to
the Public Inquiry which will include additional historical

https://www.gov.uk/government/publications/remedial-

research along with qualitative assessment of the risks

targets-worksheet-v22a-user-manual

from contamination for the existing situation. This will
also include consideration of additional works to be
undertaken as part of the construction works stage
(which may include further investigation) to confirm risks
from contamination along with an outline unexpected
contamination protocol for the construction works.

9. Furthermore, there is no qualitative assessment/

Refer to response above on proposal to provide further

statement as to whether these exceedances are posing a

desk based information.

risk to controlled waters.
10. The contaminated land risk assessment for the

Refer to response above on proposal to provide further

Scheme has been provided in Technical Appendix 6.3 this

desk based information.

only considered the risk in the construction and
operational phase and does not assess the historical
contamination.
11. A refuse tip, gasworks and tar storage were

Refer to response above on proposal to provide further

previously present on site and whilst some remediation

desk based information.

may have occurred there is insufficient information to

As discussed at the meeting on 10th June 2021, the

demonstrate that residual contamination is not present, if
present residual contamination could be impacting
controlled waters. In accordance with Planning Policy
Wales V11 6.9.17 “the onus will remain with the
developer to ensure that the development of the site will
remove any unacceptable risks and the planning authority
in making development management decisions will need
to ensure that the land is suitable for its proposed use

former gas works and former incinerator were located
beneath the existing A55 and adjacent cycle way to the
north. Historical information indicates it was proposed to
remove the waste associated with the incinerator and
also the former landfill to the west of Junction 16 within
the proposed scheme area during construction of the A55
and also remove one metre of made ground across the
majority of the gas works.

and would not meet the legal definition of contaminated
land under Part IIA.”
1

A subsequent review of Welsh Government guidance indicates this refers to Welsh Government Guidance Document

Contaminated Land Statutory Guidance 2012 (https://gov.wales/sites/default/files/publications/2019-08/contaminatedland-statutory-guidance-2012.pdf).
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3. FURTHER INFORMATION AND REVIEW
A limited number of historical potential contaminating land uses were identified from historical
information within the ES chapter for the Junction 16 scheme area which in addition to the
existing road network comprised:
•

Gas Works - located to east of Junction 16 below the eastbound carriageway of the A55 and
cycleway to the north;

•

Former incinerator - located to east of Junction 16 (east of the gas works) below the
eastbound carriageway of the A55 and cycleway to the north;

•

Former Council Landfill (refuse tip) – located to the southwest of Junction 16; and

•

Area of fill east of Puffin Garage near to the Afon Gyrach.

The following section provides additional information and further review relating to the history,
ground investigations and as-built construction drawings for the areas of potential concern
identified by NRW associated with the former refuse tip, gas works, incinerator which are located
close to Junction 16 and indicated on the plan below.

Incinerator
Gas

Junction 16

Refuse Tip

Figure 1: 2021 Aerial image showing Gas Works, Incinerator and Refuse Tip (source Google Earth)
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3.1

Historical Information

3.1.1 Gas Works

The gas works appears on the earliest OS maps obtained which date from the 1880s and show
one holder present (later became the tar well), a second holder is shown on the 1900 map in the
west of the site. The gas works area is shown as having been expanded by the early 1950s when
another gas holder is referenced and the first gas holder (later tar well) is no longer shown on the
map.
A well (referenced ‘W’ on the OS map) was also shown near the northern boundary of the site in
1888 and this is shown near the southern boundary on the 1900 map. No further information has
been obtained relating to these wells and they are not shown on later maps or plans.

Figure 2: 1888 Historical OS map showing the Gas Works

Figure 3: 1900 Historical OS map showing the Gas Works

Figure 4: 1966 Historical OS map showing the Gas Works
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The 1992 OS map shows the tar well extends into an area of cutting on the north side of the A55
where the cycleway would later be constructed.
The following plan has been obtained from an as-built drawing (ref: 6295/SC/1Z, dated May
1987) obtained from historical information from National Grid Warrington Records Centre which
shows the former gas works layout in 1948. The gas holder/ tar well first shown on 1880s
mapping is no longer shown but was located adjacent to (east) gas holder no.2.

Figure 5: 1984 As-built drawing showing the Gas Works Layout

The following aerial photo was also provided by National Grid’s Warrington Records Centre. The
photo is undated but appears to be from the late 1970s or 1980s prior to construction of the A55
and shows the sea wall in the bottom left of the image.

Figure 6: Aerial photo of the Gas Works prior to Construction of the A55

The photo above also shows the presence of a sea wall to the north of the railway lines in the area
of the gas works which extends further to the west, to the west of Junction 16 as shown below
(source: Google Earth Pro).
Historical OS maps dating from 1992 show the area between the railway lines and sea wall
comprises ‘sloping masonry’ to the north of the gas works which appears to comprise concrete on
the photo above.
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Sea Wall
‘Sloping Masonry’

Sea Wall

Figure 7: Aerial image showing the Sea Wall and Sloping Masonry Identified on OS Maps (source Google Earth
Pro)

Historical information has also been provided by R.Travers Morgan and Partners (RTMP) in the
following report:
•

R.Travers Morgan and Partners, October 1983. Dwygyfylchi: Geotechnical assessment of a
proposed embankment for the eastbound carriageway near the site of a disused gasworks
and incinerator plant. North Wales Coast Road (A55) Stage 3 – Conwy Morfa to Aber.
Prepared for the Welsh Office

The RTMP (1983) report provides the following comments relating to the former gas works. This
also indicates that whilst in use tar was pumped out of the tar well.

The following photo was provided within the RTMP (1983) report showing the tar well.
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Figure 8: RTMP 1983 Report photo showing part of the Former Tar Well

RTMP (1983) noted the tar well was part infilled with builders’ rubble, the depth was unknown but
water was recorded 300mm below the concrete cap indicating this was still watertight.
Information provided within an appendix from Wales Gas dated 16th July 1982 indicates Wales
Gas proposed to cut off and abandon all mains entering the site, purge and demolish the two
holders and remove all above ground plant and demolish the buildings. They did not propose
clearing the site of any remaining waste, especially ‘toxic material’. Wales Gas also confirmed
there remained no records of any drawings detailed what plant, equipment, buildings and below
ground structures were on the site prior to the present buildings.
3.1.2 Incinerator

The incinerator is not labelled on historical OS maps, although the 1966 map shows two
structures associated with a ‘works’ adjacent to the eastern boundary of the gas works but there
has been no indication of filling in this area on historical maps or within the Envirocheck report.

Figure 9: 1966 Historical OS map showing the Incinerator Area

The RTMP (1983) report provided the following comments on the former incinerator:
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3.1.3 Refuse Tip

The 1966 and 1977 OS maps identify the former ‘refuse tip’ which is located to the southwest of
Junction 16 and indicate this extended into the scheme area up to the former and existing A55.

Figure 10: 1966 Historical OS map showing the Refuse Tip

The Envirocheck report also identifies this refuse tip along with the area immediately to the
southwest (occupied by the football ground) as being areas of landfilling as indicated below. This
indicates the area of landfilling extended beneath the area occupied by Conwy Road and up to the
existing A55.
The Envirocheck report indicates the area of landfilling below the football pitches operated from
1949 to 1969 accepting waste including inert, commercial and household waste. No information
is provided for the area of landfilling to the east/ northeast which extended into the scheme area.

Figure 11: Areas of landfilling identified within the Envirocheck Report
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However, the following plans which date from 1978 and 1983 respectively do not indicate this
refuse tip extended as far north as the existing or former A55.

Figure 12: 1978 Historical Ground Investigation Plan showing Refuse Tip

Figure 13: 1983 Historical Ground Investigation Plan

3.1.4 Summary

The following provides a summary of the historical information obtained for the gas works,
incinerator and refuse tip:
•

The gas works was shown on historical maps dating from the 1880s. Information from the
early 1980s indicates the tar well (which was formerly a gas holder/ gasometer) had a
concrete cap and was infilled with rubble with standing water present inside;

•

The refuse tip is shown on historical OS maps from the 1960 and 1970s. Fill was shown in
this area on a 1983 ground investigation plan although this was not as extensive as
indicated on the OS maps or Envirocheck Report;

•

Information provided dating from 1983 indicates a council incinerator was located
immediately east of the gas works which was used to incinerate domestic refuse and
operated until the early 1970s. Other than two structures associated with a ‘works’ shown
on the 1966 OS map, the incinerator and adjacent area of disposal was not shown on
historical maps.
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3.2

•

The gas works and incinerator were located beneath the eastbound carriageway of existing
A55 footprint and extended beneath the existing cycleway to the north; and

•

An existing sea wall along with sloping masonry is shown beyond the railway lines to the
north of the former gas works, which is shown on OS maps from early 1990s, the existing
sea wall extends to the west of Junction 16.

Historical Ground Investigation for the Gas Works, Incinerator and Refuse Tip
Historical ground investigation information prior to the construction of the existing A55 has been
obtained for the former gas works, incinerator and refuse tip. A summary of this information has
been provided below.

3.2.1 Gas Works

Ground investigation information has been provided by RTMP (1983) relating to two exploratory
holes, trial pits KP10 and KP11, which were excavated in 1982 and shown on the following plan.

Figure 14: RTMP 1982 Ground Investigation Locations at the Gas Works

KP10 was located at the site of the demolished gas retorts. This trial pit showed 2.05m (to
7.65m AOD) of placed bricks situated on a concrete base (which was not penetrated) surrounded
by brick walls. RTMP (1983) noted that cavities were evident near the surface of the trial pit
extending eastwards which revealed an underground chamber, approximately 1.8m by 1.5m with
a brick arch roof supported by RSJs and seepage of water just above the concrete base.
KP11 was excavated between the two gas holders (closer to the eastern holder) where RTMP
indicate Wales Gas had encountered ‘toxic waste’. Made ground was encountered to 2m depth
(6.7m AOD) which was noted as being very variable appearing to have been laid in various layers.
Black ash and clinker was encountered from ground level to 0.4m and from 1.30m to 2.0m below
ground level (bgl). A layer of water bearing clinker fill was encountered at 2.0m. Below the
made ground was a 1.0m layer of clayey very silty sand and gravel with some cobbles which
RTMP indicated comprised made ground which in turn overlaid a stiff very silty, very sandy Clay
and Gravel to 3.5m (base not proved).
RTMP indicate groundwater was generally encountered in very small quantities and seepages
appear to relate to the base of the made ground. A slight seepage was noted at 2.05m bgl which
was the base of KP10. However, a groundwater strike was encountered within the made ground
at 2.0m bgl (7.7m AOD) in KP11 with a pump required to ‘keep the water level down’.
Chemical testing was undertaken on one soil sample by RTMP from KP11. No phenols or cyanide
were encountered above the lower detection limit and results for metals were low.
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RTMP also obtained a water sample from the trial pit KP11 showed elevated copper (0.01mg/l),
nickel (0.05mg/l), zinc (0.5mg/l) and lead (4.5mg/l) with elevated nitrate. However, Ramboll
consider the results are unlikely to be representative as the water sample was obtained from a
trial pit.
Chemical testing information was also provided within the RTMP 1983 report from Wales Gas
which was obtained in April 1982 on the soil and made ground from locations referred to as
Position 1 to 5. Wales Gas indicate visual inspection of the surface identified two patches of blue
which Ramboll note are likely to be associated with spent oxides containing cyanide.
Soil samples were obtained from approximately 1m depth from Position 1 to 5, with an additional
surface sample from Position 1 (where the blue ground was noted) and a sample from
approximately 2m depth at Position 4.
The results we were considered by Wales Gas to indicate the site was generally free from
contamination except in a small area where they indicated there was ‘heavy contamination’ and
they expected only a relatively small amount of material would have to be removed. Samples
from Positions 1 to 3 and 5 were obtained to the east former boiler house/ west of gas holder 1
with Position 4 from the central western end of the site to the west of gas holder 2.
Results for total cyanides ranged from 330 to 56,000mg/kg with the highest concentration from
1m depth at Position 4. Soluble cyanides were much lower, typically <1mg/kg, except for 1m at
Position 1 where 27mg/kg was recorded. Phenols ranged from 1.2 to 90mg/kg and results for
metals were all low.
Wales Gas noted the old tar well was a possible source of contamination but as it was filled with
rubble it could not be investigated.
3.2.2 Incinerator

Ground investigation information provided by RTMP (1983) relating to three exploratory holes
were located within the former incinerator area, trial pits KP12 to KP14, which were excavated in
1982.

Figure 15: 1982 RTMP Ground Investigation Locations at the Incinerator

The logs for KP12 and KP13 were not provided by RTMP with their report. RTMP indicate KP12 to
KP14 revealed 0.55m, 1.95m and 1.70m of black ashy partially incinerated domestic refuse. The
made ground was noted as being highly variable including glass, steel and old bicycles which did
not appear to be compacted. The log for KP14 showed 2.0m of made ground (to 8.5m AOD)
comprising black and mauve sand and gravel of ash and clinker with some iron staining with steel
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waste and some glass to 1.70m over a clayey very silty sand and gravel with some cobbles to
2.0m.
The made ground overlays Glacial Till which comprised very silty, very sandy Clay proved to
3.2m bgl.
RTMP (1983) described the fill material as predominantly granular comprising partly incinerated
refuse which included rusting steel, glass and ash with numerous voids apparent in the fill
material. The following photo provided by RTMP (1983) shows the fill material at the former
incinerator from trial pit KP13.

Figure 16: Arisings from KP13 during 1982 RTMP Ground Investigation at the Incinerator

The RTMP (1983) report also includes a cross section which provided the following description of
the fill material within the former incinerator area.

The RTMP (1983) report also includes the log for Borehole No. 2 (referred to as B2) which was
drilled in 1979 by Soils and Materials Testing for the Welsh Water Authority towards the western
end of the incinerator. This log showed made ground to 1.0m depth (7.8m AOD) which comprised
soft black silt, factory waste, and pebbles to 10mm.
Chemical testing information is provided within the RTMP 1983 report for two soil samples
obtained from KP13 and KP14. The results for sample from KP13 was considered by RTMP to be
heavily contaminated with copper (3460mg/kg) and to a lesser extent cadmium with lead also
present at 520mg/kg. Ramboll note the results for cadmium in KP13 was 6mg/kg.
RTMP also indicated groundwater was generally encountered in very small quantities and
seepages appearing to relate to the base of the made ground.

14/34

Ramboll - A55 JUNCTION 16

3.2.3 Refuse Tip

One borehole (F25) was drilled by Ground Engineering Ltd in 1978 into the refuse tip which was
located close to the scheme area within the football ground area, adjacent to the existing Conwy
Road.
The log for F25 shows fill material was present to 6.6m bgl (20.2m AOD) over silty Clay glacial
deposits. The fill material comprised topsoil and silty clay to 1.9m over boulders, cobbles,
concrete slabs becoming silty clay gravel, cobbles, slate fragments, boulders to 4.8m which in
turn overlies silty clay with gravel, cobbles, ashes, brick, glass and coal fragments to 6.6m bgl.
No groundwater strikes were indicated within the fill material.
No samples were obtained during the Ground Engineering Ltd investigation for chemical testing.
Ground investigation by Terresearch (1983) included a number of exploratory holes in this area
with borehole Q11 being located within the area identified as ‘refuse tip’. The ground conditions
within Q11 comprised ‘domestic refuse’ to 4.85m bgl (22.85m AOD) over very silty Clay (Glacial
Till) proved to 16m bgl. The fill comprised silty clay with ash, clinker, glass, metal, plastic, fabric
and paper. No groundwater strikes were indicated within the fill material.
Q12 was located to the east of Q11 and did not encounter any fill material.
One soil sample was obtained from borehole Q11 (reference U4253) and tested for a limited suite
of analysis which Ramboll note showed higher concentrations of lead (1495mg/kg) and zinc
(4850mg/kg) but low concentrations of other metals.
A water sample was also obtained from ‘an issue’ at the base of the refuse tip although the
location was not indicated on the exploratory hole plan. The units for the water testing were not
indicated but Ramboll consider these are likely to be in ‘mg/l’. The results show mostly slightly
elevated concentrations of metals, e.g. 0.03mg/l arsenic, 0.05mg/l of cadmium and mercury,
0.04mg/l of lead, 0.07mg/l of nickel and 0.05mg/l of zinc, when compared by Ramboll to current
Environmental Quality Standards (EQS).
The locations of F25 and Q11 are shown below along with Q12.

Figure 17: Boreholes F25 and Q11 Ground Investigation Locations

3.2.4 Summary

The following provides a summary of the historical ground investigation information for the gas
works, incinerator and refuse tip:
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3.3

•

Previous investigation at the gas works identified made ground including ash and clinker
with underground structures encountered at the western end of this site. Chemical testing
by Wales Gas in the central to eastern areas of the site identified cyanides and phenols in
the made ground with two patches of ‘blue’ ground identified at the surface (probably
associated with spent oxides containing cyanide). The old tar well was filled with rubble so
it could not be investigated;

•

Ground investigation at the former incinerator identified ashy partially incinerated domestic
refuse which was noted as being highly variable including glass, steel and old bicycles that
did not appear to be compacted which overlies cohesive Glacial Till. Chemical testing on
soil samples identified higher concentrations of copper and to a lesser extent lead in one
sample.

•

Groundwater was generally encountered in small quantities and seepages appearing to
relate to the base of the made ground. A groundwater strike with more rapid ingress was
encountered associated with the made ground from a trial pit at the eastern end of the gas
works.

•

Two exploratory holes drilled at the former refuse tip area which identified variable fill
materials including ash, clinker, brick, glass, metal, plastic, fabric and paper. One sample
of fill was tested for a limited suite of analysis which Ramboll note showed higher
concentrations of lead and zinc. No groundwater strikes were encountered within the fill
material at the refuse tip.

As-Built Records for the Gas Works, Incinerator and Refuse Tip
Historical records relating to the construction of the A55 have been obtained from information
provided by the Ymgynghoriaeth Gwynedd Consultancy (formed by Gwynedd County Council in
1996) which includes drawings relating to the areas of the former gas works, incinerator and
refuse tip close to Junction 16.

3.3.1 Gas Works and Incinerator

An as-built earthworks drawing prepared by RTMP dated December 1987 (drawing reference
6110/EW/4Z) for the gasworks and incinerator refuse area indicates that all of the refuse
associated with the incinerator plant would have been excavated and removed off-site to tip so
that the embankment was constructed directly onto the natural subsoil.
The following information has been obtained from drawing 6110/EW/4Z relating to the
incinerator.

Figure 18: 1987 As-built drawing section from the Incinerator
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Notes provided on drawing 6110/EW/4Z relating to the former gas works indicate that demolition
works were carried out by Wales Gas in 1985. This involved the demolition of all above ground
structures and include general removal of approximately 1m of made ground across the site other
than adjacent to boundary walls where the excavation will be battered to the existing ground
level. All existing gas mains, pipework and services would be removed by Wales Gas and any
underground voids backfilled with compacted granular fill.
The following extract from drawing 6110/EW/4Z shows the cross section for the clearance works
at the former gas works with the previous A55 on the right of the plan. This section indicates the
upper 1m of made ground would have been removed across the majority of the former gas works.

Figure 19: 1987 As-built drawing section for the Gas Works

It is not indicated whether some or all of the former tar well at the gas works was removed during
construction of the A55, but the as-built drawings indicate the site levels in this area were
reduced and replaced with engineered fill.
3.3.2 Refuse Tip

An as-built earthworks drawing provided by RTMP dated 1987 (6110/EW/18Z) for the Junction 16
area included the former refuse tip to the west associated with the Conway Road diversion. This
drawing shows that refuse material was removed and the subsoil graded as indicated below.

Figure 20: 1987 As-built drawing at the Refuse Tip
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Cross sections for N-N and P-P which shown on Drawing 6110/EW/20Z dated 1986 have been
provided below which show the refuse within scheme area (by the existing Conwy Road) would
have been removed.

Figure 21: As-built Sections at the Refuse Tip

3.3.3 Summary

The following provides a summary of the as-built records for the gas works, incinerator and refuse
tip:
•

The as-built records indicate that all of the existing made ground within the construction
works area at the incinerator and refuse tip would have been removed during the A55
construction;

•

Demolition works were carried out by Wales Gas in 1985 at the gas works which involved
the demolition of all above ground structures and include general removal of approximately
1m of made ground across the site. Existing gas mains, pipework and services would have
been removed by Wales Gas and underground voids backfilled with compacted granular fill;

•

As-built plans also indicate the upper 1m of made ground would have been removed across
the majority of the former gas works. It is not known if this included the removal or even
partial removal of the former tar well during construction of the A55.
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3.4

Additional Information from Conwy CBC
Conwy County Borough Council (Simon Cottrill, Principal Environment Officer, Regulatory and
Housing Services) in an email dated 24th June 2021 indicate the Council have good records which
confirm that the Brickworks Site in Llandudno Junction (CCBC file Ref PCLA 8) was licensed under
the Control of Pollution Act 1974 in 1982 to accept materials from the construction of the A55 as
follows:
•

8th February 1982 - COPA 1974 Disposal Licence Application made by Northern Land
Agricultural Improvements, PE9 2QX referring to an available capacity of 309,000m3 and
principal firms delivering waste as “not known until road contract is let”.

•

11th June 1982 Aberconwy BC approval for Waste Disposal licence with attached conditions.
Licence No. 1/B2/82. “Condition 3 – No waste other than suitable solid inert waste
consisting of soil, subsoil, spoil, rock or builder’s rubble and defined in the planning
permission shall be deposited at the site”.

Whilst the licence permitted inert waste, the definition at the time it was considered by CCBC that
this would have been relatively general compared with today. Furthermore, CCBC indicate there
are other file references which confirm that waste from other landfill sites (also being built over by
the A55 in other nearby areas) was relocated to the Brickworks Landfill site.
3.5

2019 Geotechnics Ground Investigation
Ground investigation was undertaken in 2019 to obtain information on ground conditions to
inform the scheme design. This investigation included a number of exploratory at the former gas
works, incinerator and refuse tip areas.

3.5.1 Gas Works

Two exploratory holes (WS202 and WS203) were undertaken in this area by Geotechnics in 2019
as indicated below.

Figure 22: 2019 Ground Investigation locations at the Former Gas Works

The ground conditions comprised made ground to 3.0m (6.58 m AOD) in WS203 and to 3.50m bgl
(7.42m AOD) in WS202 which overlie Glacial Till (slightly sandy slightly gravelly Clay) to 5.45m
bgl in WS203.
The base of the made ground not proved in WS202 due to an obstruction at 3.5m bgl. It is
possible this could have encountered an old foundation as the 1948 layout plan indicates WS202
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was located close to the former engine room (located next to the former retort house which was
encountered by RTMP during their 1982 investigation) in the west of this site.
Made ground comprised variable clay, silt, sand and gravels of sandstone, siltstone, limestone,
mudstone and concrete, with occasional clinker and quartzite also noted in WS202.
A slight hydrocarbon odour was noted in WS202 from 3.0 to 3.5m bgl (base of hole) with readings
for volatile vapours of 0.4 to 6.5 parts per million to 3m bgl, rising to 115.2ppm at 3.5m bgl.
Ramboll note that the made ground encountered during the 2019 investigation was different to
the fill material encountered during the previous RTMP ground investigation and the buried brick
structures in KP10 and ash and clinker in KP11 were not encountered. Made ground in KP10 was
proved to 2.05m bgl (7.65m AOD base not proved) and 3.0m bgl (6.7m AOD) in KP11. This also
indicates the more of the made ground in this area could have been removed and replaced than
was indicated on the as-built drawings for the former gas works.
The following provides an overlay of the WS202 and WS203 onto the 1983 RTMP ground
investigation plan showing the proximity to KP10 and KP11.

Figure 23: 2019 Ground Investigation over Historical Layout for the Gas Works

A groundwater strike was encountered at 5.45m bgl in WS203 as a seepage with no rise which
was the base of the exploratory hole in the Glacial Till. No groundwater was encountered in
WS202 during the site works.
Chemical testing undertaken as part of the 2019 investigation on samples of made ground from
WS202 (0.5m, 2.0m and 3.5m) and WS203 (1.0m, 2.0m and 3.2m) for metals, cyanide, phenols,
petroleum hydrocarbons, PAHs, SVOCs and VOCs.
The majority results were either present at low concentrations or below the lower detection limit.
However, higher concentrations of some metals (lead, copper and zinc up to 680mg/kg),
petroleum hydrocarbons (430mg/kg) along with a number of VOCs and SVOCs (including
540mg/kg of naphthalene and 140mg/kg of 2-methylnaphthalene) were identified in the sample
of made ground from the base of WS202 at 3.50m.
Material at this depth would not be excavated as part of the proposed scheme and is / will be
largely beneath hard cover associated with the A55 and cycle way with vegetated slopes.
A summary of the soil leachate and groundwater test results has been provided below in Section
4.
3.5.2 Incinerator

One exploratory hole (WS207) was undertaken in this area by Geotechnics in 2019 located by the
railway access road and cycle track.
The ground conditions encountered in WS207 comprised made ground to 4.10m bgl (6.34m AOD)
over glacial clay to 5.45m bgl (base not proved). The made ground comprised variable clay, sand
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and gravels of sandstone, mudstone, limestone, tarmacadam (towards the base) and brick
fragments.
Two groundwater strikes were encountered in the made ground, a seepage with no rise at
2.45m bgl, and near the base of the made ground at 4.0 m bgl recorded as no rise.
Ramboll note that the made ground encountered during the 2019 investigation was different to
the fill material encountered during historical ground investigations, with no evidence of the
partially incinerated waste, glass and metal inclusions or voids. The ground conditions
encountered are consistent with the as-built drawings which indicate the former fill material was
removed.
The closest historical exploratory hole to WS207 was KP14 which would be located beneath the
east bound carriageway of the A55 approximately 10-15m east of WS207. The base of the fill
material in K14 was shown at 2.0m bgl (8.2m AOD) which is higher in elevation than WS207.
Historical plans indicate WS207 is likely to have been located in an area where the previous
ground level was sloping down towards the adjacent railway lines.
Three soils samples were obtained from the made ground in WS207 for chemical testing (0.2m,
1.0m and 1.85m). Results for metals were all low (highest was 66mg/kg for chromium and zinc)
which is lower than encountered from the fill material by RTMP in 1983. Petroleum hydrocarbons
were also low from WS207 with a peak of 71mg/kg in the sample from 1.0m, reducing to
18mg/kg at 1.85m bgl.
Low concentrations of VOCs (o-xylene, n-propylbenzene, chlorotoluenes and trimethylbenzenes)
were encountered in the sample from 1m bgl with peak concentration of 0.07 mg/kg for
1,3,5-trimethylbenzenes. Results for VOCs at 0.2m and 1.85m were at or below the lower
detection limit.
WS207 was installed into the made ground and extended into the underlying upper glacial
deposits. None of the results for groundwater from WS207 exceeded the water quality criteria,
with results for petroleum hydrocarbons and PAHs below the lower detection limit.
3.5.3 Refuse Tip

Two exploratory holes (WS201 and WS204) were located in the area of the former refuse tip as
indicated below by Geotechnics in 2019 with further exploratory holes in the adjacent areas.

Figure 24: 2019 Ground Investigation in the Refuse Tip Area
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Ground conditions encountered comprised made ground or possible made ground to 5.45m bgl
(base not proved) in WS201 (16.59m AOD) and WS204 (to 25.34m AOD). The made ground
comprised clayey gravels of limestone and mudstone subbase below asphalt surfacing in WS201
over sandy slightly gravelly clay. In WS204 the made ground comprised slightly gravelly slightly
clayey sand.
No made ground was present in BH220/ BH220A to the east or BH221 to the north of Conwy
Road.
Ramboll note that the ground conditions encountered during the 2019 investigation in WS201 and
WS204 are different to those from previous ground investigations at F25 (1978) and Q11 (1983).
No evidence of the landfill/ refuse material was encountered which is consistent with as-built
records indicating that refuse material was removed during construction of the existing A55.
No groundwater strikes were encountered in WS201 or WS204.
Two soils samples were obtained from the made ground in WS201 (0.5m and 2.0m) and WS204
(1.0 and 3.0m) for chemical testing. Results for metals were all low, petroleum hydrocarbons and
PAHs were below detection or present at very low concentrations (sum of 16 PAHs in WS204 at
1.0m of 3.3mg/kg).
The results for lead (up to 44mg/kg) and zinc (up to 110mg/kg) were significantly lower than
previously obtained from a sample within the refuse tip from borehole Q11 (reference U4253)
which recorded concentrations of lead at 1495mg/kg and zinc at 4850mg/kg.
Soil leachate in WS204 at 1.0m and groundwater samples were obtained from WS201 and WS204
for chemical testing. A summary of the groundwater test results has been provided below.
3.5.4 Summary

The following provides a summary of the 2019 Geotechnics ground investigation information for
the gas works, incinerator and refuse tip:

3.6

•

Ramboll note that the made ground encountered during the 2019 investigation is different
to the fill material encountered during historical ground investigations. The ground
conditions encountered are considered to be consistent with the as-built drawings which
indicate the former fill material was removed and replaced with engineering fill during
construction of the A55. This also indicates that more of the former made ground in the
area of the gas works could have been removed and replaced than was indicated on the asbuilt drawings.

•

Results obtained from the majority of chemical testing were low. However, a slight
hydrocarbon odour was noted in WS202 from 3.0 to 3.5m bgl (base of hole) at the former
gas works. Higher concentrations of some metals along with petroleum hydrocarbons and a
number of VOCs and SVOCs were also present. Elevated concentrations of contaminants
were obtained from soil leachate testing but insufficient water was present in WS202 to
obtain a groundwater sample for testing as WS202 refused on an obstruction within the
made ground (further information on soil leachate and groundwater testing has been
provided in Section 4). WS202 is located on the current cycleway north of the A55 in an
area that would not be excavated as part of the proposed scheme.

Junction 15 Construction Proposals

3.6.1 Gas Works and Incinerator

The Layout Approval Plan (drawing no. A55J15J16-RAM-XX-16-DR-J-2000) for Junction 16 shows
the proposed construction works at the former gas works and incinerator. Works in this area will
22/34

Ramboll - A55 JUNCTION 16

be shallow, comprising re-surfacing which ties-in with the existing A55 at the western end of the
former incinerator.

Figure 25: Construction proposals for the Gas Works and Incinerator area

3.6.2 Refuse Tip

Construction proposals in the former refuse tip area are shown on General Arrangement Drawing
A55J15J16-RAM-00-16-DR-J-0001 for Junction 16 which show works to the existing Conwy Road
but largely within the existing footprint of this road.

Figure 26: Construction proposals for Refuse Tip
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4. ADDITIONAL REVIEW OF SOIL LEACHATE AND
GROUNDWATER TESTING RESULTS
Ground investigation was undertaken in 2019 by Geotechnics providing information on ground
conditions for contaminated land and geotechnics to inform the proposed redevelopment around
Junction 16 and the findings were included within the ES Chapter 6 for Geology and Soil.
Assessment of the results for contamination was provided within the ES. Further consideration of
the results from the ground investigation for soil leachate and groundwater testing has been
provided below relating to consider inform the potential impacts to controlled waters.
No olfactory evidence of potential contamination was only encountered in made ground from 3.0m
to 3.5m bgl (base not proved) in WS202 during the ground investigation. WS202 is located
towards the western end of the former gas works.
Assessment of the results for contamination was provided within the ES. Further assessment of
the results from the ground investigation for soil leachate and groundwater testing has been
provided below relating to existing possible impacts to controlled waters.
Soil Leachate
Zinc (9.3µg/l) in made ground from WS201 at 0.5m bgl marginally exceeded the salt water EQS
of 7.9µg/l. WS201 was located by the farm access road off Conwy Road (south of A55/ south west
of Junction 16).
Localised exceedances of EQS have been obtained for PAHs in 8 no. samples of made ground;
WS202 at 2.0m, WS203 at 1.0m and 2.0m, WS207 at 1.0m (north of A55 at former gas works
and incinerator), TP203 at 1.0m (east of Puffin Services), BH205C at 1.0m (east of Junction 16,
between A55 and Ysguborwen Road), BH210 at 1.0m (east of Afon Gyrach/ south of the A55),
and WS204 at 1.0m (former refuse tip, south of Conwy Road).
Many of the exceedances obtained were marginal and a summary of the highest results has been
provided below which were obtained from exploratory holes at the former gas works and
incinerator. This does not include WS202 at 3.5m which has been discussed separately:
•

benzo(a)pyrene (up to 0.12µg/l in WS207 at 1.0m) – MAC-EQS of 0.027µg/l

•

benzo(ghi)perylene (up to 0.18µg/l in WS202 at 2.0m) – MAC-EQS of 0.0082µg/l

•

fluoranthene (0.45µg/l WS202 at 2.0m) – MAC-EQS of 0.12µg/l

•

benzo(b)fluoranthene (up to 0.18µg/l in WS207 at 1.0m) – MAC-EQS of 0.017µg/l

•

benzo(k)fluoranthene (0.07µg/l in WS203 at 2.0m) – MAC-EQS of 0.017µg/l

The highest concentrations of PAHs (1400µg/l as the sum of the 16 compounds) were obtained
from made ground in WS202 at 3.5m at the western end of the former gas works. The majority
of this relates to naphthalene (1300µg/l) which exceeds the AA-EQS (2µg/l) and MAC-EQS
(130µg/l).
The sample from WS202 at 3.5m also contained elevated concentrations of monohydric phenols
(480µg/l) along with the presence of 4-nitrophenol (14µg/l), dibenzofuran (15µg/l), di-nbutylphthalate (1.7µg/l) and di-n-octylphthalate (1.0µg/l), although no water quality criteria have
been published for these contaminants.
Petroleum hydrocarbons have been encountered in the sample of made ground tested from
WS202 at 3.5m at 410µg/l from the C6-10 aliphatic, C5-8 aromatic and C10-C21 fractions.
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Low concentrations of petroleum hydrocarbons (28 µg/l) were also obtained from made ground in
BH210 at 1.0m from the C12-C35 aliphatic fractions to the east of the Afon Gyrach/ south of the
A55 towards the eastern end of the scheme. No UK water quality standards have been published
for petroleum hydrocarbons.
Ammoniacal nitrogen in one sample of made ground from BH205C at 1.0m (3.3mg/l) and exceeds
the saltwater EQS of 0.02mg/l when converted to unionised ammonia. BH205C is located
between the A55 and Ysguborwen Road.
4.1.1 Groundwater

Groundwater testing identified slightly elevated concentrations of zinc up to 38µg/l in localised
areas across the Junction 16 scheme area mainly within the glacial deposits which exceed the
saline EQS; WS203 (made ground), BH221 (glacial clay and sand), BH204 (glacial clay), BH210
(glacial clay, sand and gravel) and BH213 (glacial gravel, cobbles and boulders from 15-20m
depth). No made ground was present in BH204, BH213 and BH221.
Elevated zinc was not encountered from WS201 (installed into made ground near to the former
refuse tip) where a slight exceedance was obtained from soil leachate testing on the made
ground.
One slight exceedance was also obtained for copper in made ground from WS201.
PAHs were only encountered slightly above the lower detection limit in WS203 and BH204.
WS203 is located towards the eastern end of the former gas works and BH204 is located between
the A55 and Ysguborwen Road. Total PAHs (sum of USEPA 16 compounds) in these groundwater
samples were low, with 0.4 µg/l in WS203 and below detection in BH204 (<0.2µg/l).
A number of PAHs were encountered in WS203 (made ground) which was located at the eastern
end of the former gas works, the highest being 0.1µg/l of fluoranthene. In BH204 (glacial clay),
only acenaphthene at 0.02µg/l (no water quality standard) was present above the lower detection
limit. None of the results for PAHs exceeded the MAC-EQS where published.
The results for PAHs from other wells were below the lower detection limit, which includes WS207
(incinerator), WS201 and WS204 (former refuse tip). Testing does not indicate the presence of
widespread or significantly elevated concentrations of PAHs in groundwater in or around the
scheme area.
The results for petroleum hydrocarbons, SVOCs and VOCs were all below the lower analytical
detection limits, including BH210 where low concentrations of petroleum hydrocarbons and PAHs
were obtained from made ground from soil leachate.
No exceedances of the assessment criteria were obtained for ammoniacal nitrogen when
converted to ammonia.
However, groundwater samples could not be obtained from WS202 as only limited water was
present within the base of the well installed which was into the made ground and terminated at
3.5m bgl due to an obstruction.
Results from groundwater testing do not indicate that soil contaminants are having a significant or
widespread impact on groundwater.
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5. CONCEPTUAL SITE MODEL AND QUALITATIVE RISK
ASSESSMENT
A conceptual site model and qualitative risk assessment was provided within Technical Appendix
6.3 to ES Chapter 6 Geology and Soils which considered the potential risks from contamination
during the construction and operation stages based on the assumption that standard best practice
measures would be implemented during the works.
Comments received from NRW indicated the existing contaminated land risk assessment for the
Scheme only considered the risk in the construction and operational phase and did not assess the
historical contamination or risks these exceedances are posing to controlled waters.
Therefore, additional assessment of the potential risks for the baseline scenario has been provided
below, i.e. existing situation assuming no construction.
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Table 5.1: Contaminated Land Risk Assessment (without mitigation) - Junction 16 - Baseline
Potential

Pathway

Potential Receptor

Probability

Consequence

Risk Classification

Historic and/ or

Ingestion, Inhalation

General public/

Unlikely

Medium

Low – Overall low concentrations of soil contaminants with limited

current land uses

and/ or Dermal Contact

existing site users

Source

exceedances of the assessment criteria identified from made ground in

with Contaminants

WS202 at 3.5m bgl (former gas works).
No risk from contamination to existing road users, beneath areas of hard
cover or where contaminants are located at depth (including WS202 at 3.5m
bgl). As-built plans and subsequent investigation indicates that made
ground/ fill at the former refuse destructor and refuse tip within the scheme
area was removed during construction of the A55 and replaced with
engineered fill. Investigation indicates more of the made ground is likely to
have been removed and replaced during construction of the A55 at the gas
works than indicated from as-built plans.
Workers during

Low

Medium

maintenance

Moderate/ Low – based on the potential for workers to have greater
exposure to soils during ground works such as excavations and overall low
concentrations of soil contaminants. Potential for increase in risk if deeper
excavations were to be required at western end of the former gas works.

Migration of Ground

General public/

Gas or Vapours into

existing site users

Unlikely

Severe

Moderate/ Low – Risk based on potential severity to receptor as
concentrations of ground gas are low with very low potential for gas

Confined Spaces

migration off-site. Only limited localised areas of volatile contaminants
encountered in soils.
No risk from contamination to existing road users.
Workers during

Low

Severe

maintenance

Moderate - Concentrations of ground gas are low, although with the
presence of volatile contaminants in soils in localised areas could potentially
represent a risk if confined spaces, including deeper excavations, are
required.
There should not be a risk to workers at the ground surface.

Plant Uptake

Plants in areas of soft

Unlikely

Minor

landscaping
Chemical Attack

Underground services/
structures

Very Low – Only locally elevated concentrations of potentially phytotoxic
metals have been identified from soil testing.

Low

Mild

Low – Overall levels of aggressive contaminants encountered in soils are
low.
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Potential

Pathway

Potential Receptor

Probability

Consequence

Risk Classification

Migration of Soil

Groundwater in

Unlikely

Medium

Low – Elevated concentrations of contaminants have been encountered from

Contaminants or

Secondary Aquifers

Source

soil leachate testing on the made ground from WS202 at 3.5m bgl with only

Contaminants in

slightly elevated concentrations from other samples in this area. WS202

Perched Groundwater

terminated on an obstruction at 3.5m (possibly concrete or a boulder) but
exploratory holes from previous investigations and the surrounding area
indicate Glacial Till is present below the made ground which would limit the
potential for contaminant migration.
No existing evidence of significant contamination in groundwater has been
encountered from chemical testing in this area, only limited groundwater
was present in WS202 and other shallow wells in this area encountered
mainly as seepages.
Previous investigation at the former gas works did not identify widespread
presence of contamination.
Locally elevated contaminants from soil leachate testing in other areas, but
other than WS202 at 3.5m bgl these were only marginal exceedances.
Outside of the former gas works only slightly elevated concentrations of
contaminants have been identified in soil leachate from the made ground
mainly in the western part of the Scheme nearer to Junction 16 where
Glacial Till is present near surface and underlying made ground limiting the
potential for migration.
Alluvium has been encountered south of the A55 towards the central and
eastern end of the Scheme, although only one slight exceedance was
obtained from soil leachate testing on the made ground in this area.
No evidence of significant contamination in groundwater has been
encountered from chemical testing
Historical plans for the A55 road indicate made ground/ fill was removed
from the former incinerator area and refuse tip within the scheme area
during construction of the A55 to offsite tips so that the road would be
constructed onto natural soils. Plans also indicate that 1m of made ground
was removed from across the majority of the former gas works site as part
of the A55 construction other than adjacent to boundary walls with the
railway where excavations would need to be battered to existing (former)
ground levels. GI indicates that made ground was removed from the gas
works.
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Potential

Pathway

Potential Receptor

Probability

Consequence

Risk Classification

Source
Where materials are covered by existing highways and embankments this
would limit the potential for infiltration into underlying soils and subsequent
potential for leaching.
Lateral Migration of

Groundwater offsite

Contaminants in

and surface Water

Unlikely

Medium

Low – no existing evidence of significant contamination in groundwater has
been encountered from chemical testing.

Groundwater

Only limited groundwater impacts recorded towards the base of WS202
(along with WS203 and WS207) and this area is also underlain by Glacial Till
which should limit the potential for lateral groundwater migration.
Low concentrations of organic contaminants in groundwater from WS203 at
the former gas works.
Slightly elevated zinc in groundwater was obtained from monitoring wells to
the north and south of the A55 and different strata indicating this is unlikely
to be associated with the existing scheme area.
A sea wall along with sections of sloping masonry are present to the north of
the existing railway lines, including adjacent to where the former gas works
was located. This would reduce the potential for hydraulic connection
between shallow groundwater and the sea.

Contaminant Run-off to

Ponds, drains, rivers,

Surface Water

sea

Unlikely

Medium

Low – It is unlikely there would be a risk from contaminant run-off for the
existing situation as the site is covered by hard cover with topsoil/ subsoil
and vegetation in areas of soft landscaping.
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5.1

Development Stages Risk Summary
A summary of the risks identified from contamination during the baseline and also the construction
and operation stages which were provided with ES Chapter 6 for Geology and Soils has been
provided in the table below for Junction 16.
Table 5.2: Summary of Contaminated land Risk Assessment (without mitigation)
Pathway

Potential Receptor

Baseline

Construction

Operation

Ingestion, Inhalation and/

General public/ site

Low

Low

Low

or Dermal Contact with

users
N/A

Moderate/ Low

N/A

Low

N/A

Low

Moderate/ Low *

Moderate/ Low *

Moderate/ Low *

Moderate **

Moderate **

Moderate **

Very Low

Very Low

Very Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Moderate/ Low

Low

Contaminants
Workers during
construction
Workers during
operation
Migration of Ground Gas or

General public/ site

Vapours into Confined

users

Spaces
Workers during
construction or
maintenance (baseline
or operation)
Plant Uptake

Plants in areas of soft
landscaping

Chemical Attack

Underground services/
structures

Migration of Soil

Groundwater in

Contaminants or

Secondary Aquifers

Contaminants in Perched
Groundwater
Lateral Migration of

Groundwater offsite and

Contaminants in

surface Water

Groundwater
Contaminant Run-off to

Ponds, drains, rivers,

Surface Water

sea

*Risk classification driven by severe consequence to the receptor as probability considered unlikely and there should be no risk
to existing or future road users
** Risk classification driven by severe consequence to the receptor as probability considered low. There should be no risk to
workers at the ground surface.

5.2

Risk Assessment Summary
Recent ground investigation undertaken for the A55 indicates that fill materials identified during
historical investigations at the incinerator, gas works and refuse tip areas has been removed (or
largely removed) and replaced during construction of the A55 which is consistent with information
provided on the as-built drawings.
Whilst some evidence of contamination has been encountered within the made ground, in
particular at the western end of the former gas works, the information obtained does not indicate
the development area is likely to be having a significant impact on groundwater quality or that this
would represent a risk to the sea. Results from groundwater testing indicate overall low levels of
contamination.
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The risks identified for the baseline and operation phases are considered to be similar based on the
construction proposals. A higher risk could exist to surface water from run-off during construction
without mitigation, although the works proposed in areas such the gas works, incinerator and
refuse tip will only be shallow.
Ground investigation indicates the gas works, incinerator and refuse tip areas are underlain by
cohesive glacial deposits which is likely to have limited the potential for vertical migration. A sea
wall is present to the north of the railway lines along with sections identified as sloping masonry
(concrete) which extend across the areas occupied by the former gas works and refuse tip and this
will reduce the potential for migration and connection between shallow groundwater and the sea.
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6. FURTHER WORKS PROPOSALS
The information obtained does not indicate the development area is likely to be having a
significant impact on groundwater quality or that it is likely to represent an unacceptable risk to
surface water receptors including the sea. As-built plans and additional information from the 2019
investigation indicates the previously identified made ground/ fill materials within this area of the
gas works, incinerator and refuse tip has either been removed or largely removed and replaced
during construction of the A55.
Based on the historical information and findings from the 2019 ground investigation, it is proposed
that, during the construction phase, additional investigation will be undertaken at the western end
of the former gas works, in the area of WS202 where evidence of contamination was identified
during the 2019 ground investigation, and also at the former tar well to confirm whether this
structure is still present and if it could have leaked. The investigation will be used to determine
whether any areas of contamination are present that may need to be removed.
As the former gas works extends beneath the existing eastbound carriageway of the A55, it is
proposed that the investigation will be undertaken during construction when the carriageway has
been closed. The scope for the investigation and any subsequent actions relating to removal of
contamination will be agreed with NRW.
Although elevated concentrations of contaminants have been encountered in soil leachate from
made ground WS202 at 3.0-3.5m bgl at the former gas works, it is not considered that a Tier 3
DQRA for controlled waters will be representative given the presence of a sea defences adjacent to
the railway lines and as the shallow strata within this area does not extend up to the sea limiting
the potential for hydraulic connection.
A contaminated land management strategy (remediation strategy) and earthworks specification
will be prepared prior to commencement of the construction works which will include measure
relating to suitability of excavated material for re-use. The contaminated land management
strategy will outline the proposals for the additional investigation at the gas works. This
information will also be used to inform the Materials Management Plan.
In addition, it is proposed that a watching brief be implemented by the Contractor during the
construction works in case evidence of possible contamination were to be encountered during
excavations and stockpiling. The proposed approach for this protocol has been provided below.
6.1

Contamination Watching Brief Protocol
It is proposed that a watching brief will be implemented by the Contractor during the construction
works should evidence of potential contamination be encountered during excavations and
stockpiling.
The following provides an outline of the approach should contamination be encountered during the
construction works.
As a minimum this would include:
•

The Contractor temporarily stopping work in that area to discuss the findings and proposed
plan of action with an appropriately trained, qualified and experienced contaminated land
consultant;

•

Assessing whether additional investigation, assessment and updating of the remediation
strategy is required;

•

Prepare a methodology for dealing with the contamination (for example, an asbestos
management plan if asbestos were to be identified) along with a health and safety risk
assessment and method statement.
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•

Implementation of immediate measures to contain and control any unexpected
contamination should this be required to prevent any additional environmental impacts; and

•

Depending on the nature of the contamination encountered and potential risks identified,
liaise with Regulators to agree proposals for dealing with this material.

6.1.1 Chemical Analysis of Unexpected Contamination

Chemical analysis is likely to be required to confirm the nature of the contamination, the
concentrations that are present, to determine whether it is possible to re-use/ retain this material
at the site (with or without treatment) or to confirm the waste classification.
This testing could be undertaken whilst the material is still in situ or following excavation and
stockpiling.
Testing will be needed for validation, such as to confirm that contaminants had been removed or
to classify the material for disposal. Records relating to testing, quantity, depth and location of
the material identified should be recorded for inclusion in the verification report. Where such
material is re-used, records will be retained on where this material was placed, including georeferenced.
6.1.2 Removal of Unexpected Contamination Off-Site and Record Keeping

If this material is removed off-site, then in addition to records relating to the source area, it will
also be necessary to retain records relating to waste transfer notes, material quantities and the
receiving site.
6.1.3 Segregation of Unexpected Contamination

Where contaminated material is being excavated, this will need to be segregated and stockpiled
separately to prevent mixing with uncontaminated soils.
Depending on the nature of the contamination, mitigation measures would need to be
implemented for stockpiled material to prevent leaching and infiltration of contaminants into
underlying soils or run-off especially if excavations below groundwater are required or emissions
such as dust/ vapours/ fibres.
6.1.4 Groundwater

If groundwater is encountered within excavations and requires removal, this water will need to be
removed and stored in a controlled way before disposal.
Where it is necessary to remove groundwater during excavations, depending on the quantity and
duration, the Contractor may need to obtain relevant permissions relating to the removal and
discharge of water from NRW. Water should not be discharged into site drains or sewers without
prior authorisation. Discharging groundwater back into or onto the ground is unlikely to be
acceptable.
If this is not undertaken or not agreed then removal via tanker to a specialist water treatment
facility will be undertaken.
6.1.5 Re-use of Materials

The re-use of materials where unexpected contamination is identified would need to be agreed
with Regulators subject to confirming the risks and requirement for treatment/ mitigation,
otherwise this would be disposed off-site to a suitably licensed waste management facility.
The Materials Management Plan would need to be updated prior to materials being re-used.
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Records relating to testing, quantity, depth, location/s and any treatment of the material identified
will need to be maintained with a focus on accuracy for inclusion in the Verification Report which
will be prepared on completion of the works.
6.1.6 Verification Reporting

It will be necessary to provide verification of the findings and actions undertaken relating to
unexpected contamination. This information will be included in the Verification Report to be
prepared on completion of the construction works. This information should also be retained within
the Health and Safety file.
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