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Appendix 9-4

Water Features Survey

EIAR Volume 3: Appendices MCL Consulting
McAdam P2288







































































































































































































































































































































































































































































































































Appendix 9-5

Preliminary Risk Assessment / Preliminary Sources Study Report

EIAR Volume 3: Appendices MCL Consulting
McAdam P2288

































































































































































































































Appendix 9-6

Generic Quantitative Risk Assessment

EIAR Volume 3: Appendices MCL Consulting
McAdam P2288
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Geotechnical Report - Strabane
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Direct Shear Test

BS EN I1SO 17892-10:2018

Project Number 21-0553 Project | Riverine Community Park
Location Number BHO3 Sample Reference B11
Depth (m) 9.00 Sample Submerged? Yes Ne
Sample Type B Particle Density (Mg/m®) 2.65 Assumed
Shear Stage
3.\ Tested Approved
®e. ¢ CAUSEWAY
Qg —GEOTECH
Aaron Nutt Joseph Nicholl

Lab Sheet Reference : LAB25R - Version 3




Direct Shear Test

BS EN I1SO 17892-10:2018

Project Number 21-0553 Project | Riverine Community Park
Location Number BHO3 Sample Reference B11
Depth (m) 9.00 Sample Submerged? 4 Ne
Sample Type B Particle Density (Mg/m3) 2.65 Assumed
Stagel 1 | 2 3
Envelope Failure Results
Apparent Cohesion (kPa) 22
Angle of Shearing Resistance (°) 375
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Lab Sheet Reference : LAB25R - Version 3
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2 1 83 MONITORING CERTIFICATION SCHEME

&8 eurofins

Eurofins Chemtest Ltd
Depot Road
Newmarket

CB8 OAL
Tel: 01638 606070

F| n al Repo rt Email: info@chemtest.com
Report No.: 21-25664-1
Initial Date of Issue: 30-Jul-2021

Client
Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

. //‘7///"7/47
VaTS 2 »/4_75/
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Details:

Causeway Geotech Ltd

8 Drumahiskey Road[]
Balnamore[
Ballymoney[

County Antrim

BT53 7QL

Carin Cornwall]
Colm HurleyO
Darren O'MahonyU
Gabriella Horand
Joe GervinlJ

John Cameron(]
Lucy Newland[
Martin Gardiner[]
Matthew GilbertO
Michelle Gaffney
Neil HagganO
Paul DunlopO
Sean Rossl]
Stephen Franey[
Stephen Watson[J
Stuart AbrahamO
Thomas McAllist

21-0553 Riverine Community Park,

Lifford
Date Received: 26-Jul-2021
Date Instructed: 26-Jul-2021
25
7 Results Due: 03-Aug-2021
30-Jul-2021

Glynn Harvey, Technical Manager(
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Chemtest

Eurofins Chemtest Ltd
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Project: 21-0553 Riverine Community Park, Lifford

Results - Soil

Client: Causeway Geotech Ltd Chemtest Job No.:| 21-25664 21-25664 21-25664 21-25664 21-25664 21-25664 21-25664 21-25664 21-25664
Quotation No.: Chemtest Sample ID.:| 1247932 1247933 1247934 1247935 1247936 1247937 1247938 1247939 1247940
Order No.: Client Sample Ref.: 10 14 20 3 15 19 10 13 16
Sample Location: BHO02 BHO02 BHO02 BHO3 BHO3 BHO3 BHO5 BHO5 BHO5
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 1.0 5.0 10.5 0.5 4.0 9.0 1.0 4.0 7.5
Date Sampled:| 23-Jul-2021 | 23-Jul-2021 | 23-Jul-2021 | 23-Jul-2021 | 23-Jul-2021 | 23-Jul-2021 | 23-Jul-2021 | 23-Jul-2021 | 23-Jul-2021
Determinand Accred. | SOP | Units | LOD
Moisture N 2030 % 0.020 20 7.1 8.5
Soil Colour N 2040 N/A Brown Grey Grey
Other Material N 2040 N/A Stones Stones Stones
Soil Texture N 2040 N/A Sand Sand Sand
pH (2.5:1) N 2010 4.0 8.0 <4.0 5.4
Magnesium (Water Soluble) N 2120| g/l |0.010 <0.010
Sulphate (2:1 Water Soluble) as SO4 M 2120| g/l |0.010 <0.010 1.5 0.17
Chloride (Water Soluble) M 22201 g/l |0.010 0.032
Nitrate (Water Soluble) N 22201 g/l |0.010 <0.010
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Test Methods

SOP

Title

Parameters included

Method summary

2010

pH Value of Soils

pH

pH Meter

2030

Moisture and Stone Content of
Soils(Requirement of
MCERTS)

Moisture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

2040

Soil Description(Requirement of
MCERTS)

Soil description

As received soil is described based upon
BS5930

2120

Water Soluble Boron, Sulphate,
Magnesium & Chromium

Boron; Sulphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

2220

Water soluble Chloride in Soils

Chloride

Aqueous extraction and measuremernt by
‘Aquakem 600’ Discrete Analyser using ferric
nitrate / mercuric thiocyanate.
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Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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z.‘r‘ LABORATORY RESTRICTION REPORT

®g%¢. CAUSEWAY

®g¥ ——GEOTECH
Project Reference 21-0553B To Neil Haggan
. o . . Position Project Manager
Project Name Riverine Community Park, Strabane Site
From Joseph Nicholl
TR reference 21-0553B / GO01 » i
Position Laboratory Quality Manager
The following sample(s) and test(s) are restricted as detailed below. Could you please complete the "Required Action" column and return the completed
form to the laboratory.
Hole Sample Test
Number [ Number | Depth [Type Type Reason for Restriction Required Action
(m)
BHO03 21 2.00 uT UU Triaxial Sample slumped on extrusion CANCEL TEST
Laboratory Signature Project Manager Signature
For electronic reporting a form of Joseph Nicholl Neil Haggan
electronic signature or printed name is
acceptable Date Date
27 July 2021 27 July 2021
IMSF57 Version 2 Page 1 of1
Password Access Controlled UNCONTROLLED COPY WHEN PRINTED Printed on: 27/07/2021



..‘F HEAD OFFICE REGIONAL OFFICE
. : Causeway Geotech Ltd Causeway Geotech (IRL) Ltd
' ( CAU S EWAY 8 Drumahiskey Road Unit 1 Fingal House
.& Ballymoney Stephenstown Industrial Estate
{ ) Co. Antrim, N. Ireland, BT53 7QL Balbriggan, Co Dublin, Ireland, K32 VR66
.’;) G E OT E C H NI: +44 (0)28 276 66640 ROI: +353 (0)1 526 7465
Registered in Northern Ireland Registered in Ireland
Company Number: NI610766 Company Number: 633786
SOIL AND ROCK SAMPLE ANALYSIS 9 August 2021
LABORATORY TEST REPORT
Project Name: Riverine Community Park, Strabane Site
Project No.: 21-0553B
Client: Derry City and Strabane District Council
Engineer: McAdam Design Ltd

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and

its attachments constitute a report of the results of tests as detailed in the Contents page(s).

The attached results complete the testing requested and we would therefore wish to confirm that samples

will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information,

please do not hesitate to contact the undersigned.

/

ﬁ//@//«\ l‘nL /6’/'“

Stephen Watson

Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

SCS

IS0 9001
CERTIFIED

SCS: 3¢ :SCS

1SO 14001 1S0 45001 UKAS
CERTIFIED CERTIFIED MANAGEMENT
SYSTEMS
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Project Name: Riverine Community Park, Strabane Site

Report Reference:  Schedule 2

The table below details the tests carried out, the specifications used, and the number of tests included in this

report.

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

sedimentation hydrometer method

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2:1990: Cl 3.2 1
SOIL Liquid and Plastic Limits of soil-1 BS 1377-2:1990: C1 4.4, 1
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C1 9.2 2
sieving
SOIL Particle size distribution - BS 1377-2:1990: C1 9.5 2

SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

Material tested

Type of test/Properties
measured/Range of

Standard
specifications

No. of results
included in

Eurofins Chemtest Ltd (UKAS
2183)

measurement the report
SOIL - Subcontracted to BRE Test - Suite A
Eurofins Chemtest Ltd (UKAS
2183)
SOIL - Subcontracted to BRE Test - Suite C 1

























Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Appendix 9-9

Piling Risk Assessment

EIAR Volume 3: Appendices MCL Consulting
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Table 1 Ground Conditions at Sites where Piling is Likely

Location

Ground Conditions

Strabane Bridge Abutments

On top of Flood Embankment (anticipated)

0 - 3m Made ground, sandy gravel fill

Under flood Embankment (anticipated)
3.0 - 3.1m Silty sand Alluvium (dry)
3.1 — 20m+ Sands & Gravels (water strike

9mbgl)

Bridge Abutment, Lifford

River Margin, Lifford

On top of Flood Embankment (anticipated)

0 - 3m Made ground, sandy gravel fill

Under flood Embankment (anticipated)
3.0 — 4.0 m Silty sand Alluvium (dry)
4.0m — 20m+ Sands & Gravels (water strike

9mbgl)

Hub Building, Lifford

0 —0.2m Topsoil

0.2- 3.6m Organic-rich Clay and Sand Alluvium
(dry)

3.6 — 20m+ Sands & Gravels (water strike

19mbgl)

Given that the bridge landing sites will tie into exiting and or modified embankments, the

upper few metres of the ground being piled through will be comprised of made ground.

The made ground of the site embankments is typically re-worked natural materials similar

to the local geology. No contamination was identified in the embankments during the site

investigations.

2.5 Groundwater

The embankments at the bridge landing sites, being elevated elongate structures elevated

above surrounding ground level, are anticipated to be devoid of any significant

groundwater.

Piling Risk Assessment
Prepared for McAdam Design Ltd

MCL Consulting
Report P2288-3



Some pore water was observed in the underlying alluvium in some areas of the site but not
close to the bridge landing sites or at the proposed Hub Building site. Excavation depths for
infrastructure at greater than 1.5m depth are likely to be at risk of exposure to the underlying
groundwater system. This risk is dependent on the precise elevation of the ground. Rapid
inflow of water is not expected at 1.5mbgl depths or at >0.5mAOD. However, ingress rates will
be subject to the extent of an excavation and the excavation’s connectivity to permeable

horizons and the River Foyle.

Deeper water strikes were recorded in the sand & gravel during the geotechnical drilling
works, at depths of between around 10mbgl and 19mbgl with evidence of a degree of

confinement within this unit.

Groundwater can be described as two systems. An upper system in the Made Ground /
Alluvium and lower system in the Gravel deposits which underlie the Alluvium. The lower
system is in hydraulic continuity with the River Foyle and there is a direct hydraulic

response to the daily tidal cycle.

There is no consistency to the water levels in the alluvium and Made Ground. Groundwater
levels are static and randomly distributed at an elevation above that of the river and
gravels. This random distribution is consistent with a generally overall lower permeability
matrix that has no lateral continuity compared to that of the gravel deposits which are

regionally extensive.

Groundwater in the Made Ground should be considered as a series of moisture bearing
units, which yield small seepage volumes into the investigation holes and therefore are
representative of a disconnected interstitial porewater solution of percolating infiltrating
waters which have reached a permeability contrast. The infiltrating volume is minimal and
is likely to be controlled by a seepage where moisture intercepts the topography. There is

insufficient volume to be of any significance in the Made Ground.

2.6 Ground Gas, Lifford
The ground gas flux was established to be at the lowest risk classification — Characteristic
Situation CS2 for Hub Building Location and CS1 for the rest of the site, and gas protection
Piling Risk Assessment MCL Consulting
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2.7

3.0

3.1

measures consistent with this situation should be employed for all works adjacent to or within

excavations as well as building foundation design should be incorporated.

No specific risk to ground or water is expected from the construction of foundations, below

ground services and above ground level structures, such as road surfacing.

Ground Gas, Strabane

The GQRA (Chapter 9, Appendix 9-6) classified the presence of the gas in Strabane as
Characteristic Situation CS1, the lowest risk classification under Ciria C665; Assessing risks

posed by hazardous ground gases to buildings).

The ground gas itself is a product of microbial activity and soil moisture conditions in
combination with the availability of organic matter within the ground. There is no significance
to the gas in the ground, particularly as the highest methane concentrations are present under
an impermeable surface in a location which will be converted to a meadow. The ground gas
concentrations are otherwise consistent with expectations for low permeability materials in a

biologically enriched environment, i.e. agricultural land, stagnant anoxic ponds and woodland.

PILING RISK CONSIDERATIONS

Bridge Landing Site, Strabane

The bridge will be supported by a footing tying into the riverside embankment and

walkway.

Following detailed discussions with statutory bodies including NIEA NED and Loughs
Agency, it was agreed that piles required at the Strabane Bridge Landing Sites would be
completed using a CFA Piling Technique to minimise ground vibration. This approach was
agreed in order to minimise the construction phase vibration impact to the River Foyle SAC
a measure to protect migratory fish and other aquatic species in this stretch of river, and a

badger sett located within the Strabane site.

Piling Risk Assessment MCL Consulting
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3.2

3.3

Bridge Landing Sites, Lifford

The bridge will be supported by a footing located on the river margin and a second footing

tying into the walkway embankment further inland.

Following detailed discussions with statutory bodies including NPWS and Loughs Agency, it
was agreed that piles required at the Lifford Bridge Landing Sites (Riverbank and re-
modelled flood embankment) would be completed using a CFA Piling Technique to
minimise ground vibration. This approach was agreed in order to minimise the construction
phase vibration impact to the River Foyle SAC a measure to protect migratory fish and other

aquatic species in this stretch of river.

River Margin and In-River Works, Lifford

In addition to bridge abutments, where permanent CFA Piles will be used piled foundations
may also need to be emplaced on land within the river margin beyond the flood
embankment in proximity to the Bridge Abutment sites. Depending on the outcomes of the
proposed Ground Investigation Works, this may be necessary to create a working platform
for the assembly and lifting of the bridge, which will arrive to the site in sections requiring
assembly on site. This platform will support the main crane used to lift the bridge into
position, smaller crane(s) used to assist with the assembly of both the main crane and
bridge and to store the assembled bridge before it is lifted into place. This platform
structure and will be deconstructed once the bridge has been completed. If CFA piles,
which are permanent and cannot be withdrawn, have been used as foundations for this
structure, then these piles shall be cut down to 1m below ground level as part of the site

restoration / landscaping works following completion of bridge construction.

A temporary crane pad, extending into the river channel, is required to be constructed to
support the large crane used for the bridge lift. This pad must bear the weight of the crane
whilst it is lifting the bridge, and will be of sufficient dimension to facilitate safe lifting of
the bridge structure. The crane pad structure may involve piling through the riverbed to
install a temporary peripheral coffer dam and / or piling through the riverbed under the
crane footprint to provide a temporary foundation for the crane. The crane platform and

any associated piles will be withdrawn and deconstructed once the bridge is completed.

Piling Risk Assessment MCL Consulting
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A section of the existing flood embankment running alongside the riverbank may need to
be temporarily realigned to provide a suitable working room for the bridge abutment piling
and construction works. In order to retain flood protection during the construction phase it
is necessary to construct a temporary sheet pile wall in place of the removed section of
flood defence. This sheet pile will be withdrawn and deconstructed once the new

permanent section of flood defence is in place.

Due to ecological constraints designed to protect aquatic species within the SAC, the piling
methods deployed for the river margin platform, crane pad and in-river works must
comprise a low-vibration method for both installation and withdrawal. The piling method

must allow subsequent withdrawal of the piles.

3.4 Environmental Hazard Identification
Based upon an assessment of the site setting, the following possible hazards are identified
with regards to the use of driven piles in the site;
e Creation of preferential pathways, through a one or more low permeability layers (an
aquitard), to allow potential contamination of an underlying aquifer (Environment
Agency Pollution Scenario 1);
e Creation of preferential pathways, through a one or more low permeability layers (an
aquitard), to allow upward migration of soil gas or contaminant vapours to the
surface (Environment Agency Pollution Scenario 2);
e Contaminated arisings being brought to the surface by piling work, with subsequent
risks to site workers and site users, and the need for appropriate handling;
(Environment Agency Pollution Scenario 3);
e The effects of aggressive ground conditions on materials used in piles (Environment
Agency Pollution Scenario 4);
e Driving contaminated materials downwards into the aquifer during
construction/installation (Environment Agency Pollution Scenario 5); and
e Concrete or grout contamination of groundwater and any nearby surface waters
(Environment Agency Pollution Scenario 6).
Piling Risk Assessment MCL Consulting
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4.0

PILING DESIGN

At the time of reporting the piling design works for the bridge landing sites have been
outlined as requiring CFA Piling for ecological protection reasons. The piling design for the

Hub Building and Spectator Stand will also be CFA Filing.

There are numerous types of piled foundations used in industry, however they generally fall

under two main categories:

Driven pre-cast piles are one form of Displacement Piling where the pile is formed by
displacing soil from the space to be occupied by the pile without the removal of soil to the
ground surface. The dominant movement of soil is in a radial horizontal direction with
limited vertical movement of soils downwards. This typically results in volume reduction/
densification of the soil around the pile and is considered to generally result in a reduction

in permeability.

CFA (Continuous Flight Auger) piles fall within the Non-Displacement Piling category. This
involves the extraction of soils and the subsequent replacement of the void created by the
pile (typically through casting of concrete in-situ by pumping from the surface).
Displacement of the soils around the pile is minimised and there is minimal radial or vertical
soil movement or densification. This does involve the bringing of soil arisings to the surface.
Typically, the void created does need temporary support through the use of temporary or
permanent casings or use of bentonite. The use of these supports can sometimes cause

some minimal displacement type effects on surround soils.

Silent piling or the ‘press-in’ technique is a non-dynamic method for the installation of steel
sheet piles suited to ecologically sensitive construction sites. It utilises hydraulic rams to
push the piles into the ground and is commonly marketed as ‘silent piling’, which is

essentially vibration free.

Piling Risk Assessment MCL Consulting
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5.0 SOURCE- PATHWAY- RECEPTOR SUMMARY

A summary of the relevant S-P-R linkages which occur or could develop due to piling is

presented in Table 2.

Table 2: S-P-R Linkages Summary, Riverine

Source Pathway Receptor

Contaminated soils in | Downward Groundwater within lower aquifer units

upper infill displacement around | Site workers/site users where brought to
pile surface

Impacted shallow | Downward vertical | Groundwater within lower superficial units

groundwater in upper | movement around pile

infill/superficial and potential lateral | Nearby surface waters

deposits. movement to lough

Impacted shallow | Downward vertical | Groundwater within lower bedrock aquifer
groundwater in | movement around pile | units

underlying  superficial | and potential lateral

deposits movement to lough Nearest surface water (River Lagan)

Soil gas/vapours Upward vertical | Site workers and site users

migration around pile

6.0 PILING RISK ASSESSMENT

The introduction of piles through the made ground and superficial deposits (mainly sandy
alluvium and sand & gravel) to depth has the potential to create preferential pathways for
the downward migration of contamination from the shallow groundwater into the sand &

gravel, which is hydraulically linked to the River Foyle SAC.

Only CFA and Silent Driven Piles are considered in this risk assessment, since hammer-
driven piles and other piling methods have been ruled out on the basis of vibration risk to

ecology.

CFA Piling is a non-displacement ‘bored’ piling technique which extracts a core of soil and

replaces it with concrete cast in-situ. CFA piles are constructed by rotating a hollow stem

Piling Risk Assessment MCL Consulting
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continuous flight auger into the soil to a designed depth. Concrete or grout is pumped
through the hollow stem, maintaining static head pressure, to fill the cylindrical cavity
created as the auger is slowly removed. The reinforcement cage is placed through the

freshly placed concrete.

CFA Piling is a low vibration method making it ideal for ecologically sensitive areas. The
method enables piles to be formed in water-bearing strata, without the need for casing or

bentonite. The pile is drilled and concreted in one continuous operation.

CFA Piles are considered to provide better protection for multi-layer aquifer systems than
driven piles, since the in-situ casting creates a water-tight seal against the geology over the

length of the pile.

Hydraulically driven ‘Silent Piles’ are considered a low / zero vibration method making it

ideal for ecologically sensitive areas.

A summary of the risk assessment undertaken for the proposed piling works is presented in

Table 3, with the risk classification based on the CIRIA 552 methodology.

Piling Risk Assessment MCL Consulting
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Table 3: CSM and Piling Risk Assessment, Riverine Development

Piling Risk Assessment MCL Consulting
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Activity

Consequence

Consequence of Risk

Probability of Risk

Risk

Classification

Comments

Silent Sheet | Contaminated arisings from pile Low-Moderate Low due to uncontaminated | Low With this piling method it not considered that there will any significant volume of
Piles nature of made ground arisings during installation or removal.
(Temporary
Works)
Piles acting as pathways into lower | Low due to insignificant | Low due to uncontaminated | Low Sheet piles do not provide good protection from mixing of groundwater from different
aquifer units for shallower | volumes of shallow | nature of made ground units, however, where the consequences of allowing this are insignificant, sheet piles
groundwater groundwater in alluvium may still be appropriate. The volume of shallow groundwater is minimal and its
presence is sporadic. The risks of groundwater mixing is low, the consequences of
groundwater mixing are insignificant.
Movement of contaminated made | Low, no significant | Low Low No significant contamination detected in vicinity of proposed application.
ground / infill further down into | contamination present
natural ground
Creation of Hydraulic link to | Low-Moderate Moderate Low Surface water and groundwater are already hydraulically linked across the floor of the
underlying groundwater system riverbed. Installation will only be temporary for a short period of time of a few
when used for in-river works months and will then be withdrawn restoring the pre-construction hydraulic
conditions. The environmental risk of these works is therefore considered as Low.
Contact with contaminated soil / | Low Low Low No significant contamination detected in vicinity of proposed hub building
groundwater by  construction
workers
Upward migration of gas/ vapours | Moderate Low Low Gas protection measures consistent with CS2 situation should be employed for all
from made-ground / natural works adjacent to or within excavations should be incorporated.
degradation or organic material or
contamination
Migration of concrete/grout Low Low Low No grout/concrete applied into ground in this method reducing risk of any off-site
migration.
Aggressive attack on pile structure Low Low Low Specific pile design will take into account site setting and ground and water quality

Piling Risk Assessment
Prepared for McAdam Design Ltd
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Activity | Consequence Consequence of | Probability Risk Comments and Mitigation Measures
Risk of Risk Classification
CFA Contaminated arisings from | Low no significant | Low Low Soil arisings will be produced using this method. Stockpiling of soils will be necessary in accordance with the oCEMP.
Piles pile contamination Materials may have to be removed from the site or re-used on site.
present
Piles acting as pathways into | Low Low Low Removal of soils can potentially lead to vertical migration of shallow groundwater to lower units, however the CFA
lower aquifer units for piling technique do not provide an easy preferential pathway (5.2.1 EA Guidance) and will be temporary with
shallower contaminated subsequent concrete/grout emplacement integrating with surrounding soils as a seal. Surrounding ground is alluvium
groundwater over sand and gravel which may already allow some vertical migration in places. There is insignificant volumes of
shallow groundwater and occurrence is sporadic. The risks of groundwater mixing is low, the consequences of
groundwater mixing are insignificant.
Movement of contaminated | Low Low Low No significant soil contamination present.
made ground / infill further
down into natural ground
Contact with contaminated | Low Low Low No significant groundwater contamination present.
soil / groundwater by
construction workers
Upward migration of | Moderate Low Low Gas protection measures consistent with CS2 situation should be employed for all works adjacent to or within
gas/vapours from  made- excavations as well as building foundation design should be incorporated.
ground/ contamination
Migration of concrete/grout Low Low Low Measures described in the oCEMP will be to minimise excessive grout use preventing escape of concrete dust and
slurry.
Aggressive attack on pile | Low Low Low Specific pile design will take into account site setting and ground and water quality.
structure
Retention of piles under | Low Low Low Although required on a temporary basis for the construction phase, CFA piles are difficult to remove subsequently.

construction platform

The piles will be retained and cut down to 1m below ground level to facilitate landscape / restoration of the area

following completion of construction works at the bridge site.

Piling Risk Assessment
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7.0

In addition to the mitigation measures comprising piling method selection outlined in Table
3, all in-river and river bank piling and piling works within the SAC must be undertaken
between May and September as a means to protect aquatic fish species within the River

Foyle, as per the seasonal constraints described below.

Seasonal Constraints for Construction and Associated Works

1 C for C tion and Associated Works

In-River Piling, Bridge
Construction, In-river
works, riverbank Works
| and piling within SAC
Tree and Shrub
Clearance

| JK Treatment

Balsam Treatment

Hag\oEd Treatment

Opt

Opt :Eptirnal Period Red: Exclusion Period Green: Approved Period

CONCLUSION AND SUMMARY

Overall, the risk assessment has concluded a low risk associated with the use of
permanently installed CFA piles as the foundation solution for the Hub Building, Spectator

Stand and Construction Platform.

The use of CFA Piles at the bridge crossing sites has already been determined, prior to this
assessment. However, the CFA piling solution would appear to be good practice and an
appropriately conservative approach in terms of ensuring protection of groundwaters close
to the baseflow recharge zone, the bridge landing sites being close to the River Foyle. The
CFA Pile method, being a low vibration option, also provides adequate protection for

ecological purposes.

The use of Silent sheet piles for other temporary works to the flood embankment and
within the river channel, which will be withdrawn following completion of the bridge

structure, meets all of the environmental objectives to minimise environmental impact.

If during the development works, new contamination or risks are encountered which have
not previously been identified, works should cease, and the Planning Authority shall be

notified immediately. This new contamination shall be fully investigated in accordance with

Piling Risk Assessment MCL Consulting
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LCRM. In the event of unacceptable risks being identified, a remediation strategy shall be
agreed with the Planning Authority in writing, and subsequently implemented and verified

to its satisfaction.

If an alternative piling solution is considered at the detailed design stage, all piling methods
must be low vibration during installation and removal (where necessary), and must offer
similar degree of environmental protection to the piling solutions assessed at the planning

stage.

Following consultation with Loughs Agency regarding concerns over impacts to migratory fish
species particularly salmon, all in-river piling, river-bank piling and all piling works within the

SAC in both Lifford and Strabane sites must be carried out between May and September.

Report Prepared By:-
David McLorinan BSc MSc CGeol CGeol MCIWM

Senior Hydrogeologist, Chartered Geologist, Chartered Waste Manager
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Appendix 9-10

Geological Cross Sections

EIAR Volume 3: Appendices MCL Consulting
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1.0 INTRODUCTION

1.1 Background

This document comprises an Outline Surface Water Management Plan including an Outline Water
Quality Monitoring Plan for the construction phase of the proposed Riverine Community Park

development scheme.

This report should be read in conjunction with the EIAr supporting the proposed development, with

particular reference to Chapter 9 (Soils and Waters) and the oCEMP (Appendix 3-1).

1.2 Existing Site Conditions

The Lifford site is situated on lands to the west of Station Road in the Town of Lifford, County
Donegal, (IGR 233882, 398765). The Strabane site is situated at Barnhill Road, in the north-western
area of Strabane, County Tyrone (IGR 234119, 398597). The site boundary is indicated within Figure

1.
Figure 1: Site Location with approximate extent of site outlined in red
f
2
.
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Riverine Community Park will be of local and regional importance and will incorporate the core
elements of a pedestrian and cycle bridge between Lifford and Strabane, Riverine Park Building,
multi-functional outdoor space and external stage provision, play area, river walk and access,
landscaped green-spaces interlaced with a network of pathways and cycleways, wetlands supported

by car parking provision.

The works will involve considerable construction works to be undertaken, including site reprofiling
(cut-fill), clearance works for invasive species, landscaping, planting and seeding, construction of
paths, roadways, car parks, hardstanding and buildings, creation of temporary pads for construction,

including various piling works.

1.3 Summary of Hydrology and Hydrogeology

The site includes lands within the River Foyle SAC and the site is hydraulically connected to the SAC
through surface water connections and groundwater connections. Both sites are substantially within

the Q100 flood plain.

1.3.1 Hydrology

Lifford:

The main watercourses passing through the sites are shown in Fig. 2 (Lifford).

A small watercourse, known as the Roughan Stream, flows in an easterly direction through the site
from lands to the east, turning north and hence through agricultural lands, discharging to the Deele
River c700m to the north of the site. Baseline monitoring indicates the presence of ammonia at
c7.4mg/l and chloride (195.2mg/l) in this small stream (see Water Features Survey, Chapter 9,
Appendix 9-4).

SWMP & WQMP, Riverine Community Park MCL Consulting
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Figure 2: Lifford Water Features

Strabane

The main watercourses passing through the sites are shown in Fig. 3 (Strabane).

The two main named watercourses draining the site and surrounding lands are the Park Road Drain

and the Nancy Burn.
Drainage waters from the urban area of Strabane, likely including some road runoff inputs are picked
up by various minor field boundary watercourses (sheughs) flowing westwards which flow into the

Park Road Drain at various points along the eastern site boundary.

A larger watercourse, the Nancy Burn also flows westwards through urban area of Strabane.

SWMP & WQMP, Riverine Community Park MCL Consulting
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Figure 3: Strabane Water Features

River Foyle

11| Zone 1 Existing hardstanding
1/_! Zone 2 Eastern and Pond
Zone 3 Western and Marsh

' . Zone 4 Northern carpark

The Park Road Drain (SHO3) merges with the Nancy Burn along the eastern site boundary, with a
concrete headwall and flap valve installed in the Park Road drain immediately upstream of the
convergence point with the Nancy Burn. From this point, the Nancy Burn flows under the historical

railway embankment discharging to the River Foyle via a large concrete headwall, fitted with a flap.

Upflow water quality in the Park Road Drain shows various impacts typical of an urban catchment
including benzo(a)pyrene 0.025ug/l, Total PAH 0.438ug/l), oils (EPG C8-C40 at 3.23mg/l), PAH (Total
PAH 2.273pg/1) and high suspended solids (588mg/l) and ammonia (1.19mg/l NH3_N).
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1.3.2 Hydrogeology

Lifford

The site is characterised by a shallow groundwater system in the underlying sands and gravels, with
groundwater flow direction in a general easterly direction toward the River Foyle, see Figure 4. The
non-saline groundwater shows typical semidiurnal tidal fluctuations and provides baseflow to the

river at the bottom of the tidal cycle.

Figure 4: Groundwater Flow Map, Lifford

G\ Flow Contour

Intrusive Investigation Locations
@ Install with Logger

@ 1nstall

@ Mo Install
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Strabane
The site is characterised by a shallow groundwater system in the underlying sands and gravels, with
groundwater flow direction in a general westerly direction toward the River Foyle, see Figure 5. The

non-saline groundwater shows typical semidiurnal tidal fluctuations and provides baseflow to the

river at the bottom of the tidal cycle.

Figure 5: Groundwater Flow Map, Strabane
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River Foyle

The River Foyle is a low salinity water course, sulphate fluctuates slightly adjacent to the site.
However, from upstream of the Lifford WwTW to downstream of the application area on the
Strabane side, sulphate reduces from 10mg/l to 8mg/| and chloride remains static at 16mg/l. Over
this same distance ammoniacal-N reduces from 1mg/l to 0.05mg/| and nitrate stays stay static at
4mg/l. There is a small increase in ammoniacal-N to 0.7mg/l immediately downstream of the Lifford

works.

Ammoniacal-N at 0.7mg/| classifies lowland water courses with low alkalinity as a Moderate Water
Standard (between 0.3 and 0.75mg/I). However, this is rapidly dispersed to negligible levels further
downstream and is due to limited initial dilution. Notwithstanding this infrastructure improvements
to the Lifford WwWTW are intended to increase the capacity of the works and improve discharge

quality.

The Strabane WwTW is downstream of the application sites and is expected to be outside of any

sphere of influence from the downstream works.

SWMP & WQMP, Riverine Community Park MCL Consulting
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2.0 SURFACE WATER MANAGEMENT PLAN

The Contractor will be obliged to ensure no deleterious discharges are released from the site to
surrounding watercourses during the construction stage. Throughout the works the Contractor will
also take account of relevant legislation and best practice guidance including but not limited to the

following:

e CIRIA C649: Control of water pollution from linear construction projects (2006);

e  CIRIA C741: Environmental Good Practice on Site Guide (2015);

e  CIRIA C753: The SuDS Manual (2015);

e  CIRIA C769: Guidance on the construction of SuDS (2017);

e  DEFRA Good Practice Guide for Handling Soils (MAFF 2000);

e BS 8582:2013 Code of practice for surface water management for development
sites; and

e Guidance on Pollution Prevention (GPP) SEPA & NIEA, 2018.

The quality of local watercourse receptors must not be significantly impacted by the construction
works, which includes works in and around watercourses. Ensuring good water quality is necessary to
protect the important terrestrial and aquatic habitat which has important foraging resources for local
wildlife. Being hydraulically linked to the SAC, the protection of surface water quality and flow is

essential to ensuring that no negative impact to the SAC results during the construction phase.

A range of mitigating measures have been designed to protect surface waters during the

construction phase, see oCEMP, Appendix 3-1. These include the following key mitigating measures:

. 10m buffer zones for all watercourses (100m for River Foyle SAC) with respect to
concrete mixing and washing, with no wash-water to be discharged to the
environment.

. 10m buffer zones for all watercourses (100m for River Foyle SAC) with respect to
refuelling of vehicles, machinery etc, with refuelling only taking place at designated

hardstanding refuelling areas spill kits stored at key locations.

. Close management of site runoff, including temporary sedimentation control
measures.
SWMP & WQMP, Riverine Community Park MCL Consulting
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10m buffer zones for all watercourses (100m for River Foyle SAC) with respect to
fuel storage, which must have appropriate bunding and spill prevention controls.
Use of silt traps, silt fencing and plant nappies where appropriate.

Prevention of silt release to River Foyle during bridge construction and in-river
works, using appropriate engineering solutions such as membranes and coffer dam
or similar controls.

Each site will be services by a wheel wash which will be self-contained with no
environmental discharge.

Each site will be served by a Biosecurity washdown facility located within the
Construction Compound. These facilities will be self-contained with no
environmental discharge.

Environmental Clerk of Works on site to monitor construction activities and
receptors for signs of pollution and advise on the deployment of control measures.

Programme of routine Water Quality Monitoring (see Section 3 of this report).

Full details of all relevant procedures and controls for the management of surface waters in the

construction phase are provided within the oCEMP, Appendix 3-1.

3.0 GROUNDWATER MANAGEMENT PLAN

Measures and controls provided for the protection of local surface waters will also serve to protect

local groundwater quality to ensure no degradation of groundwater quality occurs across the sites

during the construction phase. It is important to protect groundwater during this phase of works, as

the system is considered as having a HIGH Vulnerability status, having little or no natural protection

from surface sources of pollution.
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4.0

WATER QUALITY MONITORING PROGRAMME

It is proposed to implement a programme of surface water and groundwater quality monitoring for

the duration of the works. This will comprise the following key elements:

. Baseline (pre-commencement) Survey.
° Construction Phase Routine Monitoring.
° Re-sampling and investigations where necessary for exceedences of EQSs or

increasing trends of contamination levels.

° Post-completion Survey.

4.1

Surface Water Monitoring

Suitable surface water quality monitoring points have been established based on the results of the

Water Features Survey. These are described in Table 1 (Lifford) and Table 2 (Strabane). The

monitoring points have been selected to allow for both upflow and downflow water quality to be

monitored, such that downflow data can be compared to assess any impacts occurring.

Table 1: Proposed Surface Water Quality Monitoring Network, Lifford

Surface Water ID

Description

Notes

SW-L1 Upflow, Roughan Stream Drains from Lifford Town

SW-L2 Downflow, Roughan Stream Discharges to River Deele

SW-F1 Upflow, River Foyle ROI Bank Upgradient water quality in

River Foyle.

SW-F2 Downflow of Bridge Landing | To monitor for impacts from
Site ROl side and associated | bridge works, crane pad,
works, River Foyle ROl Bank working pad etc.

SW-F3 Downflow, River Foyle ROl Bank | Downgradient water quality in

River Foyle.

SWMP & WQMP, Riverine Community Park
McAdam Design
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Table 2: Proposed Surface Water Quality Monitoring Network, Strabane

Surface Water ID

Description

Notes

SW-S1 Upflow, Park Road Drain Drains from wurban area of
Strabane.

SW-S2 Downflow, Park Road Drain Prior to confluence with Nancy
Burn.

SW-S3 Upflow, Nancy Burn Drains from wurban area of
Strabane.

SW-S4 Downflow, Nancy Burn (and | Main site runoff discharge to

Park Road Drain and Pond 1 and | River Foyle.
Pond 3)

SW-F4 Upflow, River Foyle NI Bank Upgradient water quality in
River Foyle.

SW-F5 Downflow of Bridge Landing | To monitor for impacts from

Site NI side. bridge works.

SW-F6 Downflow, River Foyle NI Bank Downgradient water quality in
River Foyle.

Pond 1 Main wetland area Fed Pond 3, which has inflow
from local watercourse entering
site from south. Hydraulically
connected to River Foyle SAC.

Pond 2 Triangle pond Eutrophic and stagnant.
Rainwater dependent.

Pond 3 Secondary wetland area Hydraulically connected to

Pond 1 and River Foyle SAC,
dries in summer.

The locations for all proposed surface water sampling for Lifford and Strabane is presented in Figure

6.
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Figure 6: Proposed Surface Water Sampling Points, Lifford & Strabane

- " i .

The proposed surface water monitoring schedule for both Lifford and Strabane is presented in Table

3.

Table 3: Proposed Surface Water Monitoring Schedule, Lifford and Strabane

Parameter Suite Monitoring Frequency
Visual inspection of Turbidity and Colour. Baseline, then

Daily then

Post-completion (within 1 month)
Field readings : Temperature, EC, pH, DO, Ammonia Baseline then
Lab Testing : Suspended Solids Weekly then

Post-completion (within 1 month)
Lab Testing: Baseline then
Suspended Solids, NH4-N (Ammonia), Electrical Monthly for duration of works then
Conductivity, BOD, COD, Phosphate, pH, Chloride, Total Post-completion (within 1 month)
Oxidised Nitrogen, Sulphate, Total Alkalinity, Total
Organic Carbon, Sodium, Calcium, Potassium,
Magnesium, lron, Manganese, Cadmium, Chromium,
Copper, Nickel, Lead, Zinc, Total TPH, Total PAH

SWMP & WQMP, Riverine Community Park MCL Consulting
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4.2 Groundwater Monitoring

Suitable groundwater quality monitoring points have been established through the drilling of
boreholes as part of the GQRA (Appendix 9-6) and Geotechnical Investigation works (Appendix 9-8
and Appendix 9-8).

The proposed groundwater monitoring schedule for both Lifford and Strabane is presented in Table 4
(Lifford) and Table 5 (Strabane). The positions of the relevant installed boreholes available for
sampling are provided in Figure 7 (Lifford) and Figure 8 (Strabane), with proposed sampling locations
highlighted.

Table 4: Proposed Groundwater Quality Monitoring Network, Lifford

Groundwater ID Description

HAO08 Upflow shallow groundwater (alluvium), northwestern corner of
site.

WS02 Midflow shallow groundwater (sands and gravels), northern side
of side (accommodation works)

CBHO2 Downflow shallow groundwater (sands and gravels) close to bank
of River Foyle, eastern edge of site, downflow of Construction
Compound.

Table 5: Proposed Groundwater Quality Monitoring Network, Strabane

Groundwater ID Description

WS13 Upflow shallow groundwater (sands and gravels), located on
eastern boundary of site.

WS20 Upflow shallow groundwater (sands and gravels), located to
northeast of site (proposed car park area)

WS11 Midflow shallow groundwater (sands and gravels), located
proximal to Construction Compound

CBHO03 Downflow shallow groundwater (sands and gravels) close to bank
of River Foyle, western edge of site.

Where any groundwater boreholes are damaged or require re-positioning to accommodate the

progression of the development, replacement boreholes must be drilled.

The proposed surface water monitoring schedule for both Lifford and Strabane is presented in Table

6.
SWMP & WQMP, Riverine Community Park MCL Consulting
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Table 6: Proposed Groundwater Monitoring Schedule, Lifford and Strabane

Parameter Suite

Monitoring Frequency

Visual inspection of Turbidity and Colour.

Baseline, then
Daily then

Post-completion (within 1 month)

Field readings : Temperature, EC, pH, DO, Ammonia

Baseline then
Weekly then

Post-completion (within 1 month)

Lab Testing:

NH4-N (Ammonia), Electrical Conductivity, BOD, COD,

Phosphate, pH, Chloride, Total Oxidised Nitrogen,

Sulphate, Total Alkalinity, Total Organic Carbon, Sodium,

Calcium, Potassium, Magnesium, Iron, Manganese,

Cadmium, Chromium, Copper, Nickel, Lead, Zinc, Total

TPH, Total PAH

Baseline then

Monthly for duration of works then
Post-completion (within 1 month)

Figure 7: Groundwater Monitoring Points, Lifford

. Insta-llwith Logger
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Proposed Groundwater Sampling Locations
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Figure 8: Groundwater Monitoring Points, Strabane

o

@ Install with Logger

@ Instal

@ Nolnstall

Proposed Groundwater Sampling Locations

4.3 Sampling Procedures

Samples for laboratory testing shall be obtained by a qualified environmental scientist and sent to an
appropriate laboratory for UKAS-accredited testing in line with standard sample Duty of Care
protocols. Laboratory detection limits for all parameters shall be suitably low to allow for comparison

against environmental EQS Standards.

SWMP & WQMP, Riverine Community Park MCL Consulting
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Routine monitoring data should not show any significant degradation in downflow water quality
compared to the upflow conditions and baseline data, subject to any seasonality. The above self-
monitoring should be carried out in additional to any monitoring that may be required under

conditions of regulatory discharge consents.

4.4 Re-Sampling and Investigation Procedures

Where any significant deterioration in downflow water quality is identified by monitoring, the

following procedures will be implemented:

e Re-sampling of relevant sampling points for relevant parameter as soon as possible after the
sample failure.
e Where re-sample results passes, record event for reporting, no further action.

e  Where re-sample confirms failure:

O carry out further investigations to identify the source / cause and implement
additional appropriate environmental controls / changes to work practices to remedy
the situation.

0 Undertaken further re-sampling to confirm remedy is effective.

O Repeat process in the event that failure is persistent.

4.5 Reporting

An interpretative Baseline Report on water quality monitoring data shall be prepared for the baseline
(pre-commencement) monitoring. This shall establish appropriate Control and Tigger Thresholds for

key monitoring parameters, including Suspended Solids, Chloride, BOD and TPH.

Monthly interpretive reports shall be provided for the duration of the construction phase, detailing
all routine tests and results of any re-sampling, investigations, additional mitigation measures of

required.

Prepared by:
David McLorinan BSc MSc FGS CGeol
Senior Environmental Consultant

Chartered Geologist
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