Title of Legislation

Regulation Relevance to Project

1996 Waste Management Act

All matters relating to waste management, licensing,
permitting etc.

200/60/EC Water Framework Directive and Water Services Acts (2007-
2012)

Protection and improvement of water quality in all
waters to achieve good ecological status.

2006 Waste Framework Directive 2006 and Waste Management Acts
(1996 —2011)

All matters relating to waste management, licensing,
permitting etc.

2011 European Communities (Birds and Natural Habitats) Regulations (as
amended, 2015)

Protection of birds and habitats in member states
and in Natura 2000 sites in particular.

Air Pollution Acts (1987 and 2011)

Protection of air quality

Environmental Protection Agency Act (1992)

Umbrella Act for protection of the Environment in
Ireland

Environmental (Misc. Provisions) Act (2011)

Provisions under the EPA Act

EC (Control of Major Accident Hazards involving Dangerous Substances)
Regulations (2000-2006)

Regulation of hazardous substances

EC (Environmental Liability) Regulations (2008-2011) (Environmental
Liability Regulations)

Regulations on the liability of environmental issues

Wildlife Acts 1976-2012 as amended

Protection of wildlife

EU Regulation No. 1143/2014 on the Prevention and Management of
the Introduction and Spread of Invasive Alien Species

Regulations to manage and reduce spread of invasive
species.

Flora (Protection) Order 2022

To protect plants on site

Local Government (Water Pollution Acts (1977-1990)

Prevention of Water Pollution and discharge to sewer
consents

National Monuments Act, 1930 as amended in 1954, 1987, 1994, 2004
and 2012 (S.I. 249 of 2012)

Protection of the Archaeological features
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_~—Wheel wash

~ 100mm clean stone
’ /" 300mm deep

/moo-::_ deep bath

150mm of Clause 804

T~ material to be placed

on Entrance & Exit
routes

100mm clean stone
300mm deep

2 \GREENVALLEY/ &8

LEGEND

NOTES:-

1.) Wheel wash will be established on site as
follows (refer to Site Logistics Plan):-

- minimum 5m from all land drains
- minimum 5m from any watercourse

2.) Wheelwash to be used only as required i.e.
main priority will be to provide clean routes
into/out of site at all times

3.) Wheelwash to be monitored/inspected daily.
Inspections to be documented/recorded &
maintenance to be carried out as required.
Inspection/maintenance checks to include:-

- Inspection of water levels (ensure no overflow)
- Build up of sediment/silt

- Functionality & operability

- Cleanliness

4.) Water/sediment to be removed from wheel
wash (as required) by an approved licensed
waste contractor

KKILWEX

DRAWING TITLE:-

WHEEL WASH DETAILS

REVISION:-
01

DATE:- DRAWN
BY:-

07/11/23 FMK
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PLAN OF WASHER
- Scale 1: 25 (A1)

C. Wheel Wash Drawing

b LINE OF 200ub X22

/
A1150 [36'-7"]

~—— 80 X 80 X 5 ANGLES
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Scale : 20 (A

Al

ECOBATH STANDARD SPECIFICATIONS

- Capacity of EcoBath

- Dimensions

- No power requirements
- Low maintenance

- No drainage connection required. Water can be removed via pump or suction methods, as required, during use on site.
- Removable rumble track sections
- Rumble tracks flexes tyre treads open

Approx 29000 litres
11m x 3.35m

- Tyre treads submerged in water allowing for cleaning/removal of debris

- EcoBath allows 3.8 wheel revolutions when vehicle passes through

- Heavy duty lifting points (certified) provided

80 X 80 X 5 BOX
SECTION

8mm STEEL ON SIDES

8mm STEEL FLANGES
WELDED AT 3 METER
CENTERS

10mm STEEL PLATE ON
BOTTOM

TRUCK RAMP TO BE
DROPPED INTO WASHER

AL A A ALA_AAAAA A
i \
150MM X 100 CHANNEL // 3
WELDED AT 500MM HEIGHT TO \ o I
SUPPORT TRUCK ENTERING AND - “
EXITING WASH e !
= b I
Aw S Y
QL | HEIGHT OF TRUCK SUPPORT
" WHEN CONSTRUCTED IS
15MM LOWER THAT WASH
: % TRUCK RAMP TO BE
- Scale 1: 20 (A1) DROPPED INTO WASHER

CKILWEX

DRAWING TITLE:-
WHEEL WASH DETAILS
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01
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3
\\ \\ A 25m buffer 7one is applied around the 3
nriched with tufa deposit§ /] )
o
S I AG E 1 - \g spring habitat [*7220]) / o
u sork will oceur within this .
, including re-fuelling, d S
ERECT SITE FENCING " ‘

HATCHING INDICATES

SEQUENCE OF WORKS

- [ Install heras fence along ecologically
’ensitive area and perimeter of site.
AREA (AGOESS TO AREA T ect silt fencing locally as required.
BE CONTROLLED)

REFER 0 DRAWING
PE493-D108-054-010 (LATEST
FOR DETAILS OF DRAINAGE POND:

STONE APRON IN_EXISTING
DRAINAGE DITCH AT OUTLET

REVISON) POINT.

5.

Omm DEEP LAYER OF MIN. 10OMM SIZE COBBLES
TO BE HAND PLACED A MIN. OF G0omm

SWALE [AND ACROSS ENTIRE
E T0 PROVIDE SCPUR AND EROSION

EXISTING STREAM

FINAL

SETTLEMENT  HYDROBRAKE VORTEX

POND MANHOLE LIMITED FLOW
TO 16 LTRES / SECOND.

150mm @ PERFORATED LANDRAIN
) PIPE @ 1:200 TO COLLECT RUN
OFF FROM BERM.
PORARY SETTLEMENT POND
FOR EXCAVATED MATERIAL
STOCKPILES/BERMS
UNTIL RE-VEGETATION.

e

BERM TO BE TOPPED WITH 300mm
LAYER OF TOPSOIL AND SEEDED FOR
GRASS REFER TO LANDSCAPING
DRAWINGS FOR EXTENT OF PROPOSED
TREE PLANTATION.

SILT FENCE AROUND DEPOSITED
EXCAVATED MATERIAL_FORMING
BERM DURING CONSTRUCTION
STAGE AND UNTIL RE-VEGETATED.

EXISTING AREA
— STONE BLINDED

EXISTING VEGETATED
DRAINAGE DITCH

EXISTING FIELD
DRANAGE  DITCH

MPORARY SETTLEMENT POND
FOR EXCAVATED MATERIAL
STOCKPILES/BERUS

UNTIL RE-VEGETATION.

SECTION 1 ALONG WATER COURSE

&8
S
Sy
gs
55
2

silt fence installed
58

locally as required H existing
5 \

watercourse
O

R +98.060
SWALE ALONG 9
EL

STONE
FIELD BOUNDARY

CHECK DAM |
| +97800 STONE CHECK DAM
&

DRANAGE DITCH AT OUTLE
POINT.

HYDROBRAKE VORTEX MANHOLE
LIMITED FLOW TO 10 LTRES /
SECOND.

PROPOSED SURFACE WATER
DRAINAGE. OUTFALL

FINAL SETTLEMENT
POND

REFER TO DRAWING

PE493-D108-054—010—(LATEST REVISION) FOR
DETALS OF DRANAGE PONDS.

//i_\‘/sm re—

I

150mm ® PERFORATED LANDR
" Pipe @ 1:200 10 COLLECT R

! OFF FROM BERN.

NOTE;
BERM 10 BE TOPPED WITH 300mm
LAYER OF TOPSOIL AND SEEDED FOR
GRASS REFER T0 LAN
DRANINGS FOR EXTENT OF PROPOSED
TREE PLANTATION.

SILT FENCE AROUND DEPO)
EXCAVATED MATERIAL FOR)
BERM DURING CONSTRUC]

STAGE AND UNTLL RE-VE]

SECTION 2 ALONG FARMER ACCESS RD

heras fence

existing
ditch

farmer access rd

KEY PLAN

EART MOVING PLAN

REVISIONS
NO. BY

DATE

DESCRIPTION

PROJECT COOLNABACKY
CO.LAOIS

Drafted :  TU

KCKILWEX
Email: tomasz.urbanski@kilwex.ie

CIVIL
Checked :

Date :




AN \ .

STAGE 2: PERMANENT BERM

WORKS & COMPOUND WORKS

EXISTING AREA
 STONE BLINDED
L

EXISTING FIELD
DRANAGE  DITCH

=%
DRAIN,

SWALE_ ALONG
FIELD BOUNDARY

HATCHING INDICATES
ECOLOGICALLY SENSITIVE
AREA (ACCESS TO AREA TQ

AW
s ‘REE PLANTATION.

BE CONTROLLED)

REFER T0 DRAWING

PE493-D108-054-010 (LATEST REVISION)
s.

FOR DETAILS OF DRAINAGE POND:

SETTLEMENT

NOTE:
BERM TO_ BE TOPPED WITH_300mm
LAYER OF TOPSOIL AND SEEDED FOR

GRASS REFER TO LANDSCAPING
DRAWINGS FOR EXTENT OF PROPOSED

AN

KEY PLAN

(YET TO BE CONSTRUCTED)

EXISTING STREAM

BERM DURING CI

3m HIGH BERM

150mm @ PERFORATED LANDRAI
PIPE © 1:200 TO COLLECT RU}
OFF FROM BERM.

[NOTE:

BERM TO BE TOPPED WITH_300mm
YER OF TOPSOIL AND SEEDED FOR

GRASS REFER 10 LANDSCAPING

SILT FENCE AROUND DEPOSITED
EXCAVATED MATERIAL FORUING

ONSTRUCTION
STAGE AND UNTIL. RE-VEGETATED.

TEMPORARY SETTLEMENT POND
FOR EXCAVATED MATERAL
STOCKPILES/BERMS

UNTIL RE-VEGETATION.

STONE APRON IN_EXISTING
DRAINAGE DITCH AT OUTLET
POINT.

erererer

EXISTING STREAM

EXISTING VEGETATED
DRAINAGE DITCH

e Fuoy

o

ey,

1
S
4
H
H
s

o

WETLAND

PLANTING STONE APRON IN EXISTING
DRAINAGE DITCH AT OUTLET
vvvvv

HYDROBRAKE VORTEX MANHOLE
LIMITED FLOW T0 10 LTRES /
SECOND.

PROPOSED SURFACE WATER
DRAINAGE OUTFALL

REFER TO DRAWING
PE493-D108-054-010—(LATEST REVISION) FOR
DETALS OF DRANAGE PONDS.

SILT FENCE AROUND DEPOSYTED)

STAGE AND UNTIL RE-VEQ

L

SEQUENCE OF WORKS
Increase / enhance existing access route

and hard standing for new access route &
compound

- Install silt fencing to perimeter of proposed
permanent berm

- Excavate and install land drain and
catchpits to perimeter of proposed
permanent berm. Excavated spoil to be
stored with footprint of permanent berm.

- Strip topsoil in compound area as required

and and move excavated spoil to berm.
Stone up compound area as required.

EARTH MOVING PLAN

REVISIONS

DESCRIPTION

NO. BY DATE

PROJECT COOLNABACKY

CO.LAOIS
TU Dpate : | 30/08/23 K(KI LWEX
L

Drafted :
C1VI

Email: tomasz.urbanski@kilwex.ie

Date :

Checked :




STAGE 3: EXCAVATE AND o
INSTALL DRAINAGE TO
DRAINAGE PONDS WORKS

{YET TO BE CONSTRUCTED)

HATCHING INDICATES
ECOLOGICALLY SENSITIVE
AREA (ACCESS TO AREATQ

g EXISTH
% 5
/ BE CONTROLLED)
K R0 SO e s o
R t W
o gNE creox SECONDARE S
SEmeveNT k—f— - ~¢ ] ‘ \
- k. +97.400 N
g TN Ty &
APPROX. COMPOUND ‘ : =S
. S
\» ) 1 © PERFORATEL
\ - RN
NN
%

AREA
\

€ A C:‘/ ‘ N
BHO1 ‘
oy (\
‘$ Y SUBS
/. STOCKPILE
i ? s % /"

OXERMEAD
LINK

74
> . [NoTE-
BERM 10 BE TOPPED WITH 300mm
LAYER OF TOPSOL AND_SEEDED FOR
LAND:

1
| TOPSOIL
!/ STOCKPILE
14 7
-

ONNAINA

EXISTING AREA
STONE BLINDED

EXSTING VEGETATED
DRAINAGE DITCH

SEQUENCE OF WORKS
- Excavate and install drainage runs

| .. y 25 between berm, ponds and outfalls (i.e.

oozl b \ s < P : | works to North & South settlement ponds).

T & W 3 7\ PR = ST Remove all unused spoil to berm area (as

f Q B D ‘ indicated) - refer to Stage 4 drawing for

step by step.

- Excavate ponds to formation level and
remove spoil to berm area (as indicated)

- Dewatering procedures to be adhered to

EXSTING FIELD
DRAINAGE DITCH

(refer to schematic within CEMP
document) )
KEYPAN EARTH MOVING PLAN REVISIONS

NO. BY DATE DESCRIPTION
PROJECT COOLNABACKY
CO.LAOIS
Drafted :  TU Date : | 30/08/23 K KILWEX
Email: tomasz.urbanski@kilwex.ie ClIVIL
Checked : Date :




STAGE 4: DRAINAGE POND

SYSTEM BECOMES
OPERATIONAL

SIDE SLOPES 1:3

TOP OF WATER LINE STONE

SCALE 1:200

SLOPE 1:3 LAID ON LAYER OF
20mm SINGLE SIZE CLEAN STONE
(REFER TO TABLE 1 FOR DETAILS)

SIDE SLOPES 1:3
CHECK DAM

STONE CHECK DAM

P
T ‘.!!%i%i7\-_
%I%-%-%

w777/
77/

HYDROBRAKE VORTEX MANHOLE " -
LIMITED FLOW- TO' 16 LITRES /.-..

777
e sif

WETLAND PLANTS IN 1 m
GRID ARRANGEMENT
FOLLOWING COMPLETION OF
MAJOR EARTHWORKS (REFER
TO TABLE 1 FOR DETAILS)

SCALE 1:200

SLOPE 1:3 LAID ON LAYER OF
20mm SINGLE SIZE CLEAN STONE
(REFER TO TABLE 1 FOR DETALS)
HYDROBRAKE FLOW CONTROL FITTED WITH PIVOTTING

BY—PASS DOOR
T.W.L 98.10 (LIMIT FLOW TO 16 LITRES / SECOND IN 1 IN 100
(1 IN 100 YEAR STORM) 150mm ¢ PIPE YEAR MIT DETAILS OF

STORM). CONTRACTOR TO SUBI
FLOW CONTROL DESIGN PROVIDED BY SUPPLIER.

TW.L 98.10 TW.L 98.10
+98.35 TW.L 97.70 1IN 100 YEAR STORM)+98.10 TW.L 9770 (1 IN 100 YEAR STORM) +98.10 TW.L. 97.70 +98.00
1L 97.80 - .
(PERMANENT) 97. &1 K2 (PERMANENT) v +97. PERMAN = UTLET LEVEL +97.30
OUTLET SPIGOT
SUMP
INTAKE
30 »opp 122 2000 [ POND LINER (REFER TO
4200 15000 5000 15000 5000 10000 5000 TABLE 1 FOR DETALS)
| 1 | 1
PRIMARY SETTLEMENT POND [SECONDARY SETTLEMENT FOND |
SECTION
SCALE 1:200
SIDE SLOPES 1:3 %

TOP OF WATER LINE

+96.700m

HEADWALL

SCALE 1:200

2600mm HIGH PALISADE FENCE
REFER TO DRAWING
PE493-D108—055-55—-002
(LATEST REVISION FOR DETALS).

SLOPE 1:3 LAID ON LAYER OF
20mm SINGLE SIZE CLEAN STONE
(REFER TO TABLE 1 FOR DETAILS)

+99.50

STONE CHECK DAM

SIDE SLOPES 1:3  STONE CHECK DAM HYDROBRAKE VORTEX

MANHOLE LIMITED FLOW
0 10 LIRES /
SECOND.

SIDE SLOPES 1:3

TOP OF WATER LINE

U2 7
Vel 7 |
M

mzZm

a7,
7 7
: W72

%

WETLAND PLANTS IN 1 m
GRID ARRANGEMENT
FOLLOWING COMPLETION OF
MAJOR EARTHWORKS (REFER
TO TABLE 1 FOR DETALS)

TOP OF WATER LINE

TOP OF WATER LINE ‘

- SEQUENCE OF WORKS

Excavate & install pipe work from watercourse to
hydro brake MH

Construct precast MH with hydro brake

Excavate and install drainage run from hydro brake
MH to final settlement pond

Excavate to formation levels of drainage ponds and
dispose of excavated material in berm area.

Install impermeable HDPE liner & stone in
accordance with drawing number
PE493-D108-054-010-007

Excavate and install pipe work to temporary pond
Excavate to formation levels of temporary drainage
pond and dispose of excavated material in berm
area.

Connect pond system to stone apron area in
watercourse outlet PtSWO03 as per drawing
no.PE493-D108-054-010-007

Dewatering procedures to be adhered to (refer to
details and schematic within CEMP document)

TEMPORARY SETTLEMENT PC
TO BE/LINED WITH POND Li
(REFER TO TABLE 1 FOR
DETALS)

TEMPORARY SETTLEMENT POND
TO BE LINED WITH POND LINER
(REFER TO TABLE 1 FOR
DETAILS)

PLAN OF DRAINAGE‘Z‘TEMPORARY POND SYSTEM 2

SCALE 1:200

SLOPE 1:3 LAID ON 250mm
THICK LAYER OF 20mm SINGLE SIZE CLEAN
STONE (REFER TO TABLE 1 FOR DETAILS)

150mm @ PIPE

HYDROBRAKE FLOW CONTROL FITTED WITH PIVOTTING BY—PASS DOOR

S TWL 97.40 (UMIT_FLOW TO 10 LITRES / SECOND IN 1 IN 100 YEAR STORM).
L — CONTRACTOR TO SUBMIT DETAILS OF FLOW CONTROL DESIGN
\//4\\\////\\\////\\ \////\\\///\\Q’/\ +98.20 TW.L 97.00 WL 2740 TW.L 97.00 TR EIS TW.L 97&‘) 100 YEAR STORM) +97.80 PROVIDED BY SUPPLIER.
A LL_97.40 (1IN 100 YEAR STORM, +97.40 (1 IN 100" YEAR STORM) +97.40 LL 97.0 v
RN T e e M0 T (PERNANENT) 0 o : 24 CRINDD g g7 & Sy omeT LeveL 4960
¢ QAN e - v : — —— A GO WA
YD) ) D)) ) e e Al
%@&%y&%x&%M§%%§&¢§%%§&%V%%%wQ%VQ%%$@%&§%&%4VQ%%%%%§%%%%%%%%§fﬁ%&¢%&¢v§%V§%v«%%v%ﬁv@&%§“w
0d ﬁ % 50 :-N:::.()EIJNER (REFER TO
8000 3000 4500 4200 15000 5000 15000 5000 10000 2000|3000 TABLE 1 FOR DETALS)
| | | | |
PRIMARY SETTLEMENT POND [SECONDARY SETTLEMENT POND | mNE CHECK

QCALE 1-200 E }

KEY PLAN 1.All levels are in meters ralated to
2.All co-ordinates are related to Irish

meters
3.Drawings are not to be scaled

Ordonance datum Malin Head OSGM15

Transverse Mercator Grid (ITM) and are in

REVISIONS
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|
FINAL

SETTLEMENT  HYDROBRAKE VORTEX
MANHOLF TIMITED FLOW

PONR
. SUBSOIL SECOND.
> STOCKPILE

150mm ¢ PERFORATED LANDRAIN :
PIPE @ 1:200 TO COLLECT RUN
OFF FROM BERM.

STAGE 5: 110kV BUILDING
FOOTPRINT EXCAVATION

WORKS

0 QUTLET FROM.EXISTING - =
- DRAINAGE- DITCH TO STREAM,

NOTE:

BERM TO BE TOPPED WITH 300mm
LAYER OF TOPSOIL AND SEEDED FOR
GRASS REFER TO LANDSCAPING
DRAWINGS FOR EXTENT OF PROPOSED
TREE PLANTATION.

SILT FENCE AROUND DEPOSITED
EXCAVATED MATERIAL FORMING
BERM DURING CONSTRUCTION
STAGE AND UNTIL RE—VEGETATED.

TOPSOIL
STOCKPILE

SEQUENCE OF WORKS

- Strip topsoil and stone up proposed haul routes
from works area (green hatch) to berm area.

- Strip topsoil to green hatched area and install
stone layer. Note:- strip and stone areas in small
sections to limit exposure of formation to elements
(i.e. possible rainfall)

- All excavated spoil to be removed to berm area

- Excavate to formation of 110kV building footprint

I TENPORARY SETILENENT POND and install stone buildup. Note: Excavate to

FOR EXCAVATED MATERIAL
STOCKPILES/BERMS

formation and importing of stone will be carried out
in small sections. This will limit exposure of
formation to elements (i.e. possible rainfall) and
limits any possible exposure to groundwater

- Dewatering procedures to be adhered to (refer to
details and schematic within CEMP document)

+98.060 STONE
& CHECK DAM |

N @ | +97.800 STONE CHECK DAM
(‘. +96.700

PRIMARY
SETTLEMENT

+97.850 WETLAND
G PLANTING

SECONDARY
SETTLEMENT
+97.850

FINAL SETTLEMENT
POND

PROPOSED SURFACE WATER
DRAINAGE OUTFALL
(REFER TO DRAWING

PE493—-D108—-054—010—(LATEST REVISION) FOR
DETAILS OF DRAINAGE PONDS.

1
1) 3m HIGH BERM

- 150mm @ PERFORATED LANDRAI
1 "/P\PE © 1:200 TO COLLECT RU

KEY PLAN 1.All levels are in meters ralated to
Ordonance datum Malin Head OSGM15 EARTH MOVING PLAN REVISIONS
2.All co-ordinates are related to Irish NO. 1 BY DATE DESCRIPTION
Transverse Mercator Grid (ITM) and are in
meters
3.Drawings are not to be scaled
PROJECT COOLNABACKY
CO.LAOIS

Drafted :  TU Date : | 30/08/23 K(KILWEX

Email: tomasz.urbanski@kilwex.ie ClIVIL

Checked : Date :
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STAGE 6: REMAINDER OF

S
4

CIVILS & EXCAVATION WORKS

APPROX. COMPOUND
AREA
\

7
-

~" [HATCHING INDICATES
ECOLOGICALLY SENSITIVE
AREA (ACCESS TO AREA TQ

NG
PE493-D108-054-010 (LATEST REVISION)
FOR DETALS OF DRAINAGE PONDS.

7

)'\ ’ /’ !
{ TOPSOIL 7
/ STOCKPILE !

STAGE AND UNTIL RE-VE]

(YET TO BE CONSTRUCTED)

STONE APRON IN EXISTING
DRANAGE DITCH AT OUTLET

TEMPORARY SETTLEMENT POND
FOR EXCAVATED MATERAL

STOCKPILES/BERMS
UNTIL. RE-VEGETATION.

o
o

PROPOSED SURFACE
DRAINAGE OUTFALL

\YER OF MIN. 1GOMN SIZE COBBLES
ED A MIN. DISTANGE OF 600mm
UND PIPE INLET INTO SWALE [AND ACROSS ENTIRE
SWALE T0 PROVIDE SCDUR AND EROSION
IoN

EXISTING STREAM

EXSTING VEGETATED
DRANAGE DITCH

SEQUENCE OF WORKS

Excavate and install all drainage and
ducting works.
Excavate for and construct foundations to
400kV building and transformer bases.
Similar to previous stages, all works will be
planned such that exposed sections of
excavations are reduced/controlled to limit
risk of exposure to elements and
groundwater ingress

Dewatering procedures to be adhered to
(refer to details and schematic within

Email: tomasz.urbanski@kilwex.ie

Checked :

Date :

CEMP document)
EARTH MOVING PLAN REVISIONS
NO. BY DATE
PROJECT COOLNABACKY
CO.LAOIS
Drafted : TU Date : [ 30/08/23 K KILWEX
CIVIL
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Delivery Framework

The following stipulations must be adhered to when delivering materials to site:

Private Road Access is 1300m long with Road 2, 800m of roadway solely for the purpose of accessing the
substations to be constructed.

In the event of a congestion issue on site, traffic will be held on the final portion of access road, Road 2.
This will prevent congestion on site and avoid HGVs parking in neighbouring entrances.

Material suppliers will be instructed to ensure tachometer breaks do not occur on site or in any part of the
private access road. In the event it does occur, again vehicles will be stopped in the final 800m section, on
Road 2, on both page 4 and 5 above, ensuring 2 way traffic will be able to pass, thus avoiding congestion of
site and unwanted parking in neighbouring roads and accessways.

Deliveries scheduled in to be made known to Site Manager the day prior to entry to site and several hours
prior to arriving on site.

Upon reaching site, the delivery driver will make himself known to the gateman. The gateman will instruct
him where to go on site to be offloaded. The gateman will record the entry and exit of the vehicle on the
delivery log.

Delivery vehicles while reversing on site will require the use of a spotter. Delivery drivers will require full PPE
whilst on site outside of their vehicle. This will be communicated to the supplier when ordering materials
Under no circumstances will any operative stand on rear of vehicle without edge protection.

There is a 10km/h speed limit within the site.

All delivery drivers must wear suitable PPE — hardhat, hi-vis vest, gloves, glasses and safety boots

In the event of arrival to site prior to working hours, please ensure engine is switched off to prevent
disturbance to the immediate homes on the access road.

Please adhere to the designated traffic management plan within the private access road, follow any

directions issued by The Site Manager and do not reverse at any time without a spotter/banksman in place.
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1.0 Introduction

1.1 Purpose and Objectives of the RWMP.

This document presents the Resource and Waste Management Plan (RWMP) for the for control, management and
monitoring of resources and waste associated with the civil engineering and building works for Coolnabacky 400kV /
110kV Substation on behalf of ESB Engineering & Major Projects.

This Plan has been developed specifically for this project and outlines construction practices and waste management
measures which will be implemented during the construction phase, to ensure that the project is constructed in
accordance with best practice, minimising the impact on the surrounding environment. The purpose of the R&*RWMP
is to determine how the construction phase will comply with the specified requirements including contractual,
regulatory, statutory and planning conditions.

Kilwex are committed to comply with:

e Allrelevant EU, national and local waste policies and legislation. See Section 1.4 for list of relevant legislation.

e The Kilwex environmental policy and the requirements of our 1S014001 certified Environmental Management
System.

e ESB environmental and waste policies.

1.2 Resource Targets

To outline the project-specific resource targets which should be set by the Client at the outset to the project. As per
the EPA Guidance “the responsibility for setting any project target lies with the Client who may dictate the appropriate
performance specification for the project”. A key target for this project shall be to have a waste diversion (from landfill)
goal of 90% for the overall project waste removed from site.

1.3 Supporting Documentation
All works shall take place in accordance with the requirements this plan and additional relevant complementary
documents such as:

e  Construction & Environmental Management Plan (CEMP).
®  Project Safety and Health Plan.

e  ESB document: ‘Employer’s Minimum Environmental Requirements for Construction and Demolition Projects
and Related Works and Activities’.

e  EPAs ‘Best Practice Guidelines for the preparation of resource & waste management plans for construction
& demolition projects’.

e  Relevant Planning Conditions.

1.4 Relevant Legislation
List of relevant waste management legislation that shall be complied with at all times:

Title of Legislation:

Waste Management Act 1996 (No. 10 of 1996) as amended 2001 (No. 36 of 2001), 2003 (No 27 of 2003) and 2011 (No. 20 of 2011).

Waste Management (Collection Permit) Regulations 2007 as amended.

Environmental (Misc. Provisions) Act (2011)

EU Regulation No. 1143/2014 on the Prevention and Management of the Introduction and Spread of Invasive Alien Species

Department of Environment and Local Government (DoELG) Waste Management — Changing Our Ways, A Policy Statement (1998).

Department of Environment, Communities and Local Government (DoECLG), A Resource Opportunity - Waste Management Policy in Ireland (2012).

Department of Environment, Heritage and Local Government, Best Practice Guidelines on the Preparation of Waste Management Plans for Construction and

3
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Title of Legislation:

Demolition Projects (2006).

Environmental Protection Agency, 2021. Best practice guidelines for the preparation of resource & waste management plans for construction & demolition
projects.

European Communities (Waste Directive) Regulations 2011 (SI 126 of 2011) as amended 2011 (S.I. No. 323 of 2011) and 2016 (S.I 315 of 2016).

Environmental Protection Agency, 2018. List of Waste & Determining if Waste is Hazardous or Non-hazardous. Waste Classification.

EU Council Decision 2003/33/EC establishing criteria and procedures for the acceptance of waste at landfills pursuant to Article 16 and Annex Il of Directive
1999/31/EC (2002).

Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on classification, labelling and packaging of substances
and mixtures, amending and repealing Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 1907/2006.

Table 1 Relevant Legislation

1.5 R&RWMP Review

The RWMP is a live document and will be reviewed on a monthly basis to ensure that it reflects the activities on site
and will be updated when required. At project completion the RWMP will receive a final update with project waste
levels compared to those predicted and lessons learnt noted.

Rev. Date Summary of amendments made: Reviewed by:

01 18/01/23 Initial version. Kilwex Ltd.

Format of Plan amended to align with EPA ‘Best Practice Guidelines for the preparation of
02 31/03/23 resource & waste management plans for construction & demolition projects’. Content updated
to reflect feedback on initial plan, project information and content of the project CEMP.

Warren Donnelly
/ Aaron McEvoy

03 05/05/23 Further general revisions following project team review. Kilwex Ltd.

Table 2 Review Table
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2.0 Project Description

2.1 Project Name
ESB Coolnabacky 400kV Substation Civil Works.

2.2 Site Location

The substation will be constructed in a 6.7-hectare field in the townland of Coolnabacky near the village of Timahoe,
Co. Laois. It is approximately 2km from the town of Timahoe and 15km from Portlaoise. It is set the middle of a rural

area adjacent to overhead ESB powerlines:

2.3 Site Description

The site comprises mainly grassland and is enclosed by watercourses and hedgerows. A gravel track is present along
the southern boundary as well and from the southwest corner of the site up along the western boundary. The wider
area is dominated by agricultural land (mainly improved grassland). Tufa formations within the watercourse along the
western boundaries of the site have been identified. This watercourse eventually discharges to the river Barrow and

river Nore cSAC / pNHA some 4.7 km northeast. Figure 1 shows site location.

Figure 1 Map of Coolnabacky Site

2.4 Proposed Development
The permitted development consists of the following:

110kV GIS building

400kV GIS building

2 no. transformers positioned in bund enclosures.

Associated compound and all other infrastructure contained within.
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The 400kV substation build is a 64m x 15.3m x 12m building equipped with 8 bays consisting of 2No. Lines, 1No. from
Moneypoint and 1No. Dunstown, 2No. transformers and 4No. spare bays for future proofing the build.

Some of the following are features included in the build:

e Building will house the 400kV switchgear (electrical equipment)

e The build will be carried out off of a waterproofed cast in-situ raft foundation.

e (Cast in situ walls will be formed above first floor level, with the remainder cladded in an insulated panel. Steel
frame will be built off of top of wall forming remainder of structure.

e Cavity wall formed with rubble stone exterior, cavity and insulation.

e Precast first floor and roof slabs will be utilised in conjunction with screed on top.

e Roof will be insulated and formed in a tapered insulation.

e Gantry cranes will be provided by a specialist engineering supplier.

The 110kV substation build is a 50m x 11.5m x 12m with 8 bays consisting of 3 no. lines Athy, Portlaoise and Ballyragget,
2 no. transformers and 3 spare bays for future development.

Some of the following are features included in the build:

e Building will house the 110kV switchgear (electrical equipment).

e The build will be carried out off of a waterproofed cast in-situ raft foundation.

e Steel frame structure build off subfloor, used to hold precast and insulated panels in place.

e Composite first floor with additional reinforced structural screed on top.

Precast insulated concrete sandwich panels extending above first floor with an insulated cladding panel above.
Precast insulated sandwich panel will be faced with a stone slip system.

Insulated panel for roof with preformed gutter attached.

Gantry cranes will be provided by a specialist engineering supplier.

2.5 Details of project programme and phasing.
Anticipated Start Date: TBC 2023
Completion Date: TBC 2024

2.6 Site history

The initial use of the site was for agricultural purposes, mainly for the grazing of livestock. Adjacent properties are
currently being used for both livestock and arable farming. The site is drained by an existing river on 3 sides. Bund 1
to be formed during 110kV build is partially formed from pre-existing works.

Some construction has occurred on site. Remains of haul roads can be seen, silt fencing around existing stockpiles and
minor berms where material has been gathered can be found. The condition of the site is extremely overgrown and
so pathways will need to be stripped to safely navigate the site. Existing materials can be seen in various places around
the site such as stakes and ESB pylon steel.

For the most part, existing stockpiles have returned to nature with grass material preventing them from being eroded

by run off except 1No. stockpile. Adjacent properties have suffered extensive erosion from hills on lands as they have
been reclaimed and regraded. The soil is very sandy in condition causing this.
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2.7 Details of any site clearance
The following are examples of vegetation removal:

Topsoil stripping or other excavations to enable works.
Excavation for raft foundations both builds.

Excavation for settlement ponds.

Drainage and duct install.

All excavated spoil is to remain on site and stored in berms, which form part of the permanent works. This, then will
be silt fenced, with a French drain placed around each stockpile, draining water from stockpiles to the settlement
ponds being discharged into the perimeter river. Construction wastes will be segregated and collected by a licenced
waste contractor. See section 7.2 for further information.

2.8

Description of construction elements

The following is a description of the building works to ensue in Coolnabacky:

The 400kV indoor substation building with dimensions of 64m x 15.3m x 12m will be equipped with 8 bays ,2 no.
lines from Moneypoint and Dunstown, 2 no. transformers, 4 spare bays.

The foundation consists of an 800mm raft foundation with insulated screed poured on top.

Cast in situ walls are built off the foundation slab to carry the steel frame. It is erected on top of the walls.
Fagade finishes include precast sandwich panels approximately 60% up the side of the building, insulated Kingspan
panels, rubble stone walls and face fixed stone slips. Precast stair walls and flights are to be utilised within. Internal
walls are to be of a fair-faced blockwork. Stairs are to be capped with precast to prevent migration of fire and
maintain safe egress from the building.

The roof consists of precast material with an insulation laid to falls placed on top of a 75mm topping on the roof.
The 110kV indoor station with building dimensions 50m x 11.5m x 12m will also be equipped with 8 bays ,3 no.
lines Athy, Portlaoise, Ballyragget, 2 no. transformers and 3 spare bays. This build again has an 800mm thick raft
foundation built on layers of stone. Ground floor is insulated. The steel is built coming off of the raft foundation.
Facade in this case is an insulated concrete sandwich panel around the perimeter with a Kingspan insulated sheet
around the perimeter.

The roof consists of an insulated Kingspan panel. Stair flights and stair walls are to be precast with internal walls
being of a fair-faced blockwork.

For both builds, storm water is managed by sediment ponds being installed to take storm water discharge from
the roof. This in turn will be discharged to the local river once free from suspended solids. The main entrance road
is to be surfaced with limited landscape and shaping to be undertaken on the side embankments.

Ducting is to be installed from pylons to substation buildings and from transformers to substations. 1 No. foul tank
is to be placed to take foul water from building with an adjacent water tank to be maintained to hold water in the
event of fire. The entire ESB compound site is also to be fenced, ensuring security within the facility. A firefighting
storage tank is to be installed also.

The compound will be stoned up in the fenced area. There will be an existing stone road making access to site to
be extended and tarred to access buildings also.

2.9 Material balance for the site indicating the cut/fill requirements for development and estimates for all

other material imports

All excavated spoil is to remain on site and stored in berms, which form part of the permanent works.
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2.10 Asbestos-Containing material (ACM)

No ACM anticipated on this project. In the unlikely event of ACM being suspected on site, works will cease, the area
in question cordoned off and a specialist contractor will be employed to complete testing of the material.

2.11 Details of any other hazardous materials known on site.
There are no known contaminants within the confines of the project.

2.12 Planning permission conditions

This Resource & Waste and Management Plan has been prepared in accordance with Planning Condition
11 of the grant of permission dated 23rd April 2014 for the Laois - Kilkenny Reinforcement Project
(Reference 11.VA0015).

Planning Condition 11 includes the following requirements for waste management:
(a) location of any site and materials compound(s) including area(s) identified for the storage of construction
refuse

All materials delivered to site will, on the most part, be on an as required basis and will be stored adjacent to the
100kV or 400kV footprints. As part of the permanent scope of works, all excavated material is to be kept on site
in 2no. berms — these berms will be shaped and seeded as part of the permanent works.

There will be a designated waste holding area where any waste arising from site works will be segregated and put
into designated skips.

The waste holding area will be positioned on a hardstanding well away from any watercourse. (Refer to Site
Logistics Plan for current proposed location).

All waste skips will be monitored daily and once full will be removed from site by a licenced waste contractor. Daily
site inspection records will be maintained, kept on site and made available for inspection as required.

All foul waste from the welfare facilities will drain to a proprietary holding tank. The waste from the tank will be
emptied and disposed of by a licensed waste contractor, as required. The tank will be checked daily as part of the
daily site inspections.

Records of inspections will be kept on site and made available for inspection as required. A copy of all Waste
Collection Permits and Waste Facilities Licences will also be kept on site.

(g) measures to prevent the spillage or deposit of clay, rubble or other debris on the public road network

The following points will apply when negating the risk of clay/debris/rubble/ etc. on the public road network:

Kilwex have a cleaning policy in relation to equipment. Prior to entry to site and prior to leaving site, cleaning for
all vehicles leaving site. All site haul roads will be constructed and maintained such that vehicles will not collect
any excess debris or spoil on the wheels, axles and chassis of the vehicles.

A wheel wash facility will be provided on site for use as required.

All excavated spoil is to remain on site, therefore the risk of debris spilling onto the road network from vehicles
leaving site is vastly reduced.

Waste removal contractor will be required to cover any skips prior to leaving site.

All vehicles leaving site will be inspected by Kilwex gateman for cleanliness and to ensure they are suitably and
safely loaded. Any vehicles deemed non-compliant will not be allowed to leave site.

When issuing orders and purchase orders to contractors/suppliers/hauliers/couriers and the like, Kilwex will
include memos outlining the requirement that all vehicles are to be safely loaded and suitably cleaned prior to
commencing their journey to the Coolnabacky site.

When deemed necessary Kilwex will have a road sweeper on site.
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¢ All nearby by roads shall be inspected by Kilwex daily or more frequently if deemed necessary due to construction
works, weather and the like. Records of inspections shall be kept on site and made available for inspection as
required.

(k) containment of all construction-related fuel and oil within specially constructed bunds to ensure that fuel
spillages are fully contained; such bunds shall be roofed to exclude rainwater.

Below are some measures which will be implemented onsite regarding fuel storage and management:

All plant will be refuelled on site e.g., excavators, dumpers etc., Refuelling will take place at a designated
distance away from watercourses (>25m) in accordance with the buffer zone guidelines highlighted in Section
10 of the EIS (Environmental Impact Assessment)

Fuel will be transported to the site vehicles using a bunded fuel bowser. This bowser will be filled weekly by a
fuelling lorry.

Drip trays will be used while refuelling, and spill kits will be located onsite to be deployed if required.

Rigid and articulated vehicles will be fuelled off site as would all site vehicles (jeeps, cars and vans).

Only designated trained operators will be authorized to refuel plant on site.

Mobile bowsers, tanks and drums will be stored in a secure, impermeable storage area, away from drains and
open water.

Fuel containers will be stored within a secondary containment system e.g., bund for static tanks or a drip tray
for mobile stores.

Ancillary equipment such as hoses, pipes will be contained within the bund.

Taps, nozzles or valves will be fitted with a lock system.

Fuel and oil stores, including tanks and drums, will be regularly inspected for leaks and signs of damage.
Procedures and contingency plans will be set up to deal with an emergency accidents or spills; including
availability of specialist 24/7 spill contractor in case of major incident.

(1) off-site disposal of construction/demolition waste and details of how it is proposed to manage excavated soil.

2.13

There are no demolitions works in this Project. All excavated spoil is to remain on site and stored in berms,
which form part of the permanent works.

Any other wastes will be segregated, stored accordingly and collected by a licenced waste contractor. The
waste area will be checked as part of Kilwex’s daily site inspections and records of same will be kept on site
and made available for inspection as required. Waste transfer licences will be available for inspection.

Ground contamination

During geotechnical site investigation, no contamination was found and so no material is to be removed from site.

2.14

Design Changes

This section shall be updated during the construction phase to reflect changes in design that may have an impact on
resource and waste management.
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3.0 Roles & Responsibilities

This section outlines the responsibilities for the key project stakeholders to ensure the development of an effective
RWMP through the lifecycle of the project. Typical responsibilities are detailed in the EPA Best Practice Guidelines for
R&WMP:

3.1 Contractor (Kilwex)

The Main Contractor procured by the Client to undertake the construction operations is responsible for the following:

10

Preparing, implementing and reviewing the RWMP through construction (including the management of all
suppliers and sub-contractors) as per the requirements of these guidelines.

Identifying a designated and suitably qualified Resource & Waste Manager (RWM) who will be responsible for
implementing the RWMP.

Identifying all hauliers to be engaged to transport each of the resources / wastes off-site. Note that any resource
that is legally a ‘waste’ must only be transported by a haulier with a valid Waste Collection Permit.

Identifying all destinations for resources taken off-site. As above, any resource that is legally a ‘waste’ must only
be transported to an authorised waste facility.

End-of-waste and by-product notifications addressed with EPA where required.

Clarification of any other statutory waste management obligations, which could include on-site processing.

Full records of all resources (both wastes and other resources) should be maintained for the duration of the
project.

Preparing a RWMP Implementation Review Report at project handover.
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4.0 Design approach

4.1 Design initiatives adopted for Reuse and Recycling

The Circular Economy

Ireland’s national waste policy is ‘A Waste Action
Plan for A Circular Economy — Ireland’s National
Waste Policy 2020 — 2025’. The policy is intended
to move Ireland toward a circular economy in
which focus is shifted away from waste disposal,
favouring circularity and sustainability by
identifying and maximising the value of material
through improved design, durability, repair and
recycling. By extending the time resources are
kept within the local economy, both
environmental and economic benefits are
foreseen.

This project will implement the above policy as
follows:

Distribution

Circular

Economy

Collection

Reuse on-site of all excavated soils and
stones on site as part of the permanent works. Figure 2 Waste Action Plan for a Circular Economy
The purchase of construction materials as needed to

prevent over-supply and potential for damage whilst in storage.

The segregation of construction waste streams into separate storage containers to maximise the
potential for the re-use of the materials.

Minimising the volume of waste through design.

Take back schemes adopted where possible, e.g., pallets, packaging.

Insisting on reusable formwork shuttering systems.

4.2 Document design initiatives adopted for Green Procurement

11

Supply chain competency shall be assessed prior to appointment via a pre-qualification
questionnaire which cover key environmental matters.

Procurement selection will minimise unnecessary packaging. Options for packaging reduction
discussed with subcontractors and suppliers using measures such as ‘delivery when required’
delivery.

A specialist environmental consultant with expert knowledge in waste prevention and
minimisation has been employed to support Kilwex during this project.

Methods of waste prevention and minimisation shall be discussed with potential subcontractors
and suppliers at an early stage (pre-procurement). Proposed design solutions to be agreed, with
innovation encouraged to recognise sustainable approaches.

Material specifications for the project shall be flexible enough to allow for the variations in
reclaimed materials. Specifications shall outline the essential performance properties required of
a material but not over define the details.

Use ordering procedures that avoid waste, i.e., no over-ordering, take-back schemes for both
material surplus and offcuts.
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Contractual agreements secured to implement the initiatives outlined in our policies and the
RWMP as part of the contract.

4.3 Document design initiatives adopted for Off-Site Construction

Precast material in the forms of concrete stairs, walls and exterior sandwich panels are
incorporated into this project. This increases performance of the project in the following ways:
Precast construction is seen to be a quicker method. This is evident in the quick turnaround of
precast panels and walls, whereby entire levels of buildings can be formed in relatively short
period of time. Also, with regard to precast panels for facade, massive areas are closed in, in a
short space of time, meaning internal works can commence much earlier.

Accuracy of product is seen to be superior as it is fabricated in a factory environment, negating
weather and general site conditions.

Less waste is produced. On site construction is said to be waste laden contributing to the amount
of materials to be disposed of after completion of the project.

It eliminates over ordering of materials, as materials are produced in a factory environment.
Unusable or odd sized off cuts of materials do not occur. This is due to again materials being
measured and procured by the specialist fabricator.

Precast materials are often seen as being better quality. Using precast concrete as an example,
concrete used in a controlled environment, outside of delay or weather factors can be utilised
within optimum parameters.

Use of precast items results in the reduction of concrete materials being used and waste on site.
Reasons for such a belief is that there are less spillages associated within factory setting.

4.4 Document design initiatives adopted for Materials Optimisation

Composite flooring is utilised in the 110kV building. This reduces the depth of concrete required
in the first floor to carry significant loadings. In turn, this reduces the sizes of steel required to
carry the first floor, in the steel frame and as such requires less steel and concrete.

The shell of both the 110kV and 400kV builds are steel frame with an associated amount of cast
in situ whether it is the raft foundation or concrete walls. The frame of the build is of relatively
simple design. All columns placed on concrete formation either wall or foundation raft with either
a cladding panel or a precast sandwich panel fixed to it.

3D modelling is undertaken in this project in relation to the steel frame. This aids in understanding
the building layout in designing several elements of the build such as the gantry crane, insulated
panel install, precast sandwich panels and roof gutter design. It ensures the required fixings cleat,
spacing for the precast panel install is available and also indicates a certain amount of tolerance
available within the panel, all whilst ensuring, insulated panels have a drip at junction where panel
and precast meet. In turn, it ensures gantry crane can freely move about length of build.
Coordination of design is an integral part of the project to reduce rework and waste as much as
possible, ensuring product installed on site meets client requirements.

It is important to physically compare external levels of a build to landscape design. Careful
comparison can indicate issues with levels such as external levels being higher than DPC in
blockwork causing damp, or simply ground levels do not meet DAC requirements.

4.5 Document design initiatives adopted for Flexibility and Deconstruction

In regard to this project, the 110kV build has both a precast sandwich panel and insulated cladding
panel. The cladding panels can be removed relatively easy and sent to specialist waste disposal for
recycling purposes, as can the roof also. The precast panels can be broken down and disposed of and

12
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reused for filling on another construction project as can the foundation.

The steel frame is made of 100% recyclable steel. Dismantling of frame and sending it to waste metal
recycle centre only takes days. Indeed, in the event of structural engineering sign off, structural steel
frame can be re-used again, once members are straight and free from metal fatigue. Steel in the
composite flooring can be separated from the concrete, with both by-products to be reused, steel to
go to specialist waste disposal for recycling purposes and the concrete also as fill.

In regard to the 400kV build, again cast in situ walls can be removed, broken for fill along with other
concrete elements of the build such as the cast in situ walls and raft foundation. The steel frame again
can be either scrapped and sent to a metal waste recycler or simple re-erection in another location
once sign off from structural engineer is achieved subject to metal fatigue and rust.

13
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5.0 Key Materials Quantities & Costs

5.1 Resource and waste inventory

. Reused . .
Volume Prevention Recycled Recovered Disposed Unit Cost Total
_— Low (tonnes)
Description Generated (tonnes) (non- (tonnes) (tonnes) (non- (tonnes) Rate Cost
Code (non-

(tonnes) (non-waste) waste) (non-waste) (€/tonne)
Concrete 170101
Bricks 170102
Tiles & Ceramics 170103

Mixtures of, or separate fractions
of concrete, bricks, tiles and

. . 170106
ceramics containing hazardous
substances.

Wood / Timber 17 02 01
Glass 170202
Plastic 170203

Glass, plastic and wood
containing or contaminated with | 17 02 04
hazardous substances

Bituminous mixtures containing
coal tar

Bituminous mixtures containing
other than those mentioned in 17 | 17 03 02

170301

0301

Copper, bronze, brass 170401
Aluminium 17 04 02
Lead 17 0403
Zinc 17 04 04
Iron and Steel 17 04 05
Tin 17 04 06

14
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Mixed Metals 17 04 07

Metal waste contaminated with

hazardous substances 170409
Cables other than those in 17 04 170411
10

Soil and stones containing 170503
hazardous substances

Soil and stones other than those 1705 04

in 17 05 03

Insulation materials other than
those mentioned in 17 06 01 and | 17 06 04
17 06 03

Construction materials containing

asbestos 170605

Gypsum-based construction
materials other than those | 17 08 02
mentioned in 17 08 01

Mixed C&D waste other than
those mentioned in 17 09 01, 17 | 1709 04
09 02 and 17 09 03

Other resources (nonwasted
materials) (specify as needed)

Other wastes (specify as needed)

Table 3 Waste Materials table

15
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5.2 Contractors Removing Waste

Any resource that is legally a ‘waste’ shall only be transported by a haulier with a valid Waste
Collection Permit to an authorised facility with a valid waste management licence. Kilwex will ensure
that waste collectors/hauliers and waste facilities shall be assigned prior to works commencing. Waste
facilities shall issue a letter of acceptance prior to works commencing to ensure that the facility is

suitable and there is sufficient capacity.

Waste Management

Waste Collection . Licence Number (for Licence
. Expiry Date: e .. .
Permit Number facility receiving the Expiry Date:

Name and Address of
company removing

waste materials

Bord Na Mona

Copies
held on
site

Main Street, Various Facilities used.
Newbridge, Please See Appendix See previous
Co.Kildare NECPO-08-10601-07 14/12/2025 Waste Facility Permit Statement ves
W12 XR59 Numbers
Ireland
AQS
Castletown Various Facilities used.
Galmo Please See Appendix See previous
. v NWCPO-12-02583-03 21/07/2027 . PP . P Yes
Co. Kilkenny Waste Facility Permit Statement
E41 CH93 Numbers
Ireland

Table 4 Waste Carriers List

16

Page 103 of 371




KKILWEX

RESOURCE & WASTE MANAGEMENT PLAN
ESB COOLNABACKY 400KV SUBSTATION CIVIL WORKS

Rev. 01

6.0 Site Management

6.1 Resource and Waste Manager (RWM) of the RWMP
The Resource Manager for this project shall be the Kilwex Project Manager. The RM responsibilities

shall include:

e Update the plan as required to reflect new resource streams, work practices, suppliers or resource
management options as required.

e Delivery of training in relation to resource management, e.g. induction and toolbox talks.

e Ensuring site infrastructure is supplied and maintained as fit for purpose.

e Conducting internal site audits including audits of subcontractor operations. Participating as
required for any Local Authority or other audits undertaken.

Kilwex Contacts

Position Title:

PSCS / Main Contractor Kilwex Civil 045 889 479| civileng@kilwex.ie

Managing Director Darragh O’Connell 087 Darragh.oconnnell@kilwex.ie
2542557

Contracts Manager Fintan McKeon 086- Fintan.mckeon@kilwex.ie
1081029

Project Manager / Aaron McEvoy 086 103 aaron.mcevoy@kilwex.ie

Resource Manager (RM) 4052

Site Manager Philip Holmes 086 philip.holmes@kilwex.ie
0842195

Environmental Manager | Daniella O’Neill 086 daniella@coyleenv.ie
8427748

SHEQ Manager Warren Donnelly 086 Warren.donnelly@kilwex.ie
8587795

EHS Advisor Antonio Panadero 086 035 antonio.panadero@kilwex.ie
5194

Site Emergency Number | Aaron McEvoy 086 103 aaron.mcevoy@kilwex.ie
4052

Project Archaeologist Martin Byrne 087 262 martinbyrne1063@gmail.com
4954

Overall Project PSDP Patrick Graham 087 418 patrick.graham@esb.ie
5317

Table 5 Kilwex Contacts

Employer (ESB) Contacts

Position:

ESB EMP Project Manager

Aoife Heneghan

0879822952

aoife.heneghan@esb.ie

ESB EMP Environmental
Specialist

Lorna Conway

0879202428

lorna.conway@esb.ie

Table 6 ESB EMP Contacts
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Third Party Contacts

Organisation:

Position:

Email Address:

Inland Fisheries Ireland

Eastern River
Basin District

Dublin Regional
Office

(01) 2787022

blackrock@fisheriesire
land.ie

National Parks and North - District Conservation| (076) .
. . East Offi 1002594 nature.conservation@
Wildlife Service as .ern icer chg.gov.ie
Region
Environmental EPA EPA Headquarters (053)
Protection Agency 9160600 info@epa.ie
(EPA)
i i i il| (057) 866
Local Authority Laois C.ounty Laois County Council | (057) corpaffairs@laoiscoco.ie
Council Headquarters 4000
Department of Culture, | National Custom House,
Heritage and the Monuments | Dublin (01) 8882000 nationalmonuments@
Gaeltacht Service chg.gov.ie
Health and Safety Health and Head Office, Dublin | (01) 6147000
Authority Safety wcu@hsa.ie
Authority
Emergency Services An Garda Stradbally Garda (057) )
Siochdna 8625222
Emergency Services Ambulance Ambulance and Fire | 999 or 112
and Fire Service -
Service
Bord na Mona Waste Skips Off site 045 439 000 . L
) info@bnmrecycling.ie
Disposal
AQS Waste Specialist Waste 1800 500 020 info@agssolutions.ie
Disposal Removal

Table 7 Third Party Contacts

6.2 Site induction and toolbox talk training

e The project induction shall include a briefing for all operatives on the site-specific environmental
requirements of this project. This shall include key details from the R&RWMP and environmental
impacts and controls detailing in the project CEMP.

e  Environmental/waste topics shall be included once a month into site toolbox talks. These weekly
talks provided to all site operatives shall cover such matters as disposal of waste within correct
waste bins and skips to avoid cross contamination and to ensure recycling is completed correctly.

6.3 Procedures for identifying suitably authorised waste collection operators and waste

destination sites

e  Waste collectors and waste facilities shall be assigned by Kilwex prior to works commencing. All
licences and WCP will be stored on site by Kilwex at all times for reference.

e  Waste facilities are required to issue a letter of acceptance to the contractor (Kilwex) prior to
works commencing to ensure that the facility is suitable and there is sufficient capacity.

e Waste Collection: all waste moved off site.

e  Alist of currently authorised waste collectors can be accessed here:
https://www.nwcpo.ie/permitsearch.aspx

18
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Waste Disposal / Recovery: all waste shall be sent to a suitably authorised waste facility. Waste
Facility Permits or Certificate of Registrations can be accessed here:
http://facilityregister.nwcpo.ie

A list of sites currently licensed by the EPA (Industrial Emissions or Waste Licence) is available
on the following website:
https://epawebapp.epa.ie/terminalfour/waste/index.jsp?disclaimer=yes&Submit=Continue
https://epawebapp.epa.ie/terminalfour/ippc/index.jsp?disclaimer=yes&Submit=Continue

6.4 Requirements for resource-efficient supply chains

Kilwex will ensure that supply chain appointed for this project are adhering to best practices with
regard to resources and waste management. This will require:

Supply chain competence assessed via pre-qualification questionnaires to confirm that
contractors have sufficient resources, e.g. access to competent advice, supervision,
environmental policies and procedures.

Early engagement and collaboration with the supply chain to implement ordering procedures
that avoid waste, e.g. no over-ordering, use of take-back schemes for packaging, material
surplus and offcuts. Formal prestart meetings to review and agree controls and best practice to
be followed.

On-going consultation with contractors during the project to adopt a ‘continual improvement’
policy of reviewing lessons learned.

6.5 Procedures for record keeping and reporting

The RM shall ensure that all waste records shall be stored on the Kilwex project SharePoint and
via the Project Management System (PMS) on site for hard copies of waste records.

All records will be retrievable at site level upon request from interested parties. This includes
documents such as haulier dockets, facility dockets and final waste transfer forms.

In advance of proposed soil and waste transfer, Kilwex will request letters of acceptance from the
proposed waste facility/landfill/transfer station that will accept the waste.

A Waste Register (also may be known as a waste despatch log) will be held on site where a record will
be kept of each waste consignment taken from the site. The details recorded for each consignment
will, at a minimum, include:

19

Date of removal of waste

Waste stream description

Waste Low (EWC) code.

Quantity of waste (in tonnes or litres as appropriate)
Waste haulage contractor name and address.

Waste haulage collection permit no.

Waste haulage vehicle registration.

Waste disposal contractor name and address.

Waste treatment (Reuse/Recycling/Disposal) contractor certificate of registration, permit no. or
waste licence no. including appropriate disposal/recovery code.

Confirmation that waste was received/accepted by designated facility.
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Final destination of the waste (including waste licence number)

See Section 5.1 for sample Waste Register.

Following the transfer of the waste, Site management shall obtain confirmation of the tonnage
of waste transferred to the facility. This tonnage must be noted on all waste records.

A monthly waste report summarising all waste types leaving site shall be prepared by Kilwex.

6.6 Requirements for communications with the local authority and other stakeholders
The Kilwex RM shall communicate through the construction phase with all stakeholders as required.
This may include:

Internal reporting of resource statistics to the Client and the wider Kilwex management team.
This may include performance relative to agreed targets and objectives.

Engaging with relevant local authority on any site inspection or enforcement audits undertaken
at the site. All follow-up actions and corrective actions should be logged and reported to the local
authority.

Engaging with other stakeholders (EPA, public, etc.) as appropriate in relation to the resource
management on site.

Upon completion of construction, the RM will prepare a final report (post-project RWMP)
summarising the outcomes of resource management processes adopted, the total reuse and
recovery figures and the final destinations of all resources taken off-site.

6.7 Procedures for audits and inspections of resource management practices

Kilwex Civil has an integrated environmental, quality and health and safety management system in
place. This system is certified to ISO 9001, ISO 14001 and Safe-T-Cert and is designed to maintain and
continually improve the effectiveness and efficiency of the organisation’s performance.

To monitor the company’s resource management practices the following inspections and audits shall
take place:

20

Daily checks shall be carried out daily by Kilwex Site Management team, which will include checks
that all works are in compliance with this RWMP. This will include monitoring of the Waste
Storage Area (WSA), ensuring correct waste segregation, storage of waste, signage,
subcontractor compliance, reviewing waste documentation, etc.

No vehicle shall be permitted to leave site until the Site Management have countersigned the
waste transfer note. The Site Management shall ensure that the waste carrier is authorised by
Kilwex and that the transfer note is completed correctly.

Regular checks shall be carried out with a documented call to the waste license facility to check
corresponding delivery to transfer note at hand.

Periodically site team members shall follow vehicles removing waste from site to ensure that the
waste is being disposed of at the agreed waste facility. Records of same shall be recorded.
Formal EHS audits shall be carried out on site by Kilwex H&S Department. These inspections shall
be completed on a weekly basis.

The site management team shall also complete a formal weekly SHEQ checklist.

Kilwex will participate in any additional audits shall be carried out by ESB or other parties during
the project.

Findings from audits and inspections to be summarised on a monthly environmental report.
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6.8 Requirements for a final report
Upon completion of the project a RWMP Implementation Review Report shall be produced.

7.0 Site Infrastructure

7.1 Minimum requirements for site signage on resource management

In order to ensure that waste materials are correctly segregated, it is the responsibility of the project
RM to ensure all staff are informed by means of clear signage and verbal instruction and made
responsible for ensuring site housekeeping and the proper segregation of construction waste
materials.

7.2 Minimum requirements for resource storage (dedicated skips, hazardous materials
storage, stockpile management, etc.)

Segregation of Waste

Sous
Segregation of waste for proper disposal and w n 1)
recycling. Less waste goes to landfill and [+ 4 ‘ m
hazardous waste is treated to make it safe. "\~ A

Health, Safety & Environment

Colour Code for Skips & Bins

Figure 3 Segregation of Waste

The Waste Storage Area (WSA) shall be established in the designated Kilwex site compound on a hard
standing. The WSA will have adequate space for storage and handling, suitable signage posted, Where
required, skips will be covered.

Non-hazardous waste

The designated WSA will have dedicated waste containers for segregation of wastes including but not
limited to:

e  Mixed / General waste
e  Bulky waste

21
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e Metal

e  Mixed dry waste
All excavated material is to be kept on site for reuse or to form part of site berms. In the event of

waste soils being exported off-site, the soil shall be classified as inert, non-hazardous or hazardous in
accordance with the EPA’s Waste Classification Guidance — List of Waste & Determining if Waste is
Hazardous or Non-Hazardous document to ensure that the waste material is transferred by an
appropriately permitted waste collection permit holder and brought to an appropriately permitted or
licensed waste facility. Burning or burial of waste shall not be allowed at any time.

Hazardous waste

There is a low-risk of contaminated soil on this project. During the project there will be relatively minor
amount of hazardous substances in use on the project. These may include:

Fuel

il

WEEE

Construction chemicals, e.g. additives, cement, sealants, paints.

Sewage (use of chemical toilets at mobilisation).

Contaminated soil. Any fuel or oil spills shall be managed as per the project Emergency Response
Plan.

A bunded chemical stores shall be in place for safe storage of chemicals on site (expected to be very
low quantities). Any hazardous waste shall be responsibly disposed of by a licensed contractor with
the site team monitoring compliance with legal requirements under the Waste Management Act as
outlined in Sections 6.3 and 6.5.

All foul water from offices/welfare will be stored in a holding tank for removal from site by a specialist
contractor. Foul tank will be inspected daily. Foul tank will be emptied when full, most likely several
times a week subject to the number of personnel on site.

22
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Appendix A - Definitions

Backfilling

Means any recovery operation where suitable non-hazardous waste is used for
purposes of reclamation in excavated areas or for engineering purposes in
landscaping. Waste used for backfilling must substitute non-waste materials, be
suitable for the aforementioned purposes, and be limited to the amount strictly
necessary to achieve those purposes.

By-product

A substance or object resulting from a production process the primary aim of

which is not the production of that substance or object is considered not to be

waste, but to be a by-product if the following conditions are met:

e further use of the substance or object is certain.

e thesubstance orobject can be used directly without any further processing
other than normal industrial practice.

e the substance or object is produced as an integral part of a production
process; and

e further use is lawful in that the substance or object fulfils all relevant
product, environmental and health protection requirements for the
specific use and will not lead to overall adverse environmental or human
health impacts.

Brownfield Land

Land previously developed e.g. used for industrial, commercial or residential
uses, where such land may be contaminated with hazardous substances or
anthropogenic or man-made substances that are not natural to the
environment

C&D Construction & Demolition

C&D waste Waste generated by construction and demolition activities.

Disposal Means any operation which is not recovery even where the operation has as a
secondary consequence the reclamation of substances or energy. Annex | sets
out a non-exhaustive list of disposal operations.

End of Waste Waste which has undergone a recycling or other recovery operation is
considered to have ceased to be waste if it complies with the following
conditions:

e the substance or object is to be used for specific purposes;

e amarket or demand exists for such a substance or object;

e the substance or object fulfils the technical requirements for the specific
purposes and meets the existing legislation and standards applicable to
products

e the use of the substance or object will not lead to overall adverse
environmental or human health impacts.

Hazardous Waste which displays one or more of the hazardous properties listed in Annex

Waste Il of Directive 2008/98/EC.

Inert Waste Waste that does not undergo any significant physical, chemical or biological
transformations (e.g. concrete, bricks, masonry, tiles). Inert waste will not
dissolve, burn or otherwise react physically or chemically, biodegrade or
adversely affect other matter with which it comes into contact in a way likely to
give rise to environmental pollution or harm human health.

Low List of waste

23
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Non-hazardous | Waste which is not covered by the definition of hazardous waste.

waste

Pre-demolition A preparatory activity with the purpose of:

Audit e collecting information about the qualities and quantities of the C&D waste
materials that will be released during the demolition or renovation works;
and

e giving general and site-specific recommendations regarding the demolition
process.

Prevention Means measures taken before a substance, material or product has become
waste, that reduce:

e the quantity of waste, including through the re-use of products or the
extension of the life span of products.

e the adverse impacts of the generated waste on the environment and
human health; or

e the content of hazardous substances in materials and products.

Product All material that is deliberately created in a production process. In many cases
it is possible to identify one (or more) ‘primary’ products, this or these being
the principal material(s) produced.

Production A material that is not deliberately produced in a production process but may or

Residue may not be waste.

Re-use Any operation by which products or components that are not waste are used
again for the same purpose for which they were conceived.

Recycling Any recovery operation by which waste materials are reprocessed into
products, materials or substances whether for the original or other purposes. It
includes the reprocessing of organic material but does not include energy
recovery and the reprocessing into materials that are to be used as fuels or for
backfilling operations.

Recovery Any operation the principal result of which is waste serving a useful purpose by
replacing other materials which would otherwise have been used to fulfil a
particular function, or waste being prepared to fulfil that function, in the plant
or in the wider economy.

TFS Regulation Regulation (EC) No. 1013/2006 of the European Parliament and of the Council
of 14 June 2006 on shipments of waste.

Treatment Means recovery or disposal operations, including preparation prior to recovery
or disposal.

Uncontaminated | Essentially relates to virgin soil or soil that is equivalent to virgin soil.

soil

Waste Any substance or object which the holder discards or intends or is required to
discard.

Waste Holder Waste producer or the natural or legal person who is in possession of the waste.

Waste Recovery or disposal operations, including preparation prior to recovery or

Treatment disposal.

WCP Waste Collection Permit

WSA Waste Storage Area
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stream section enriched with tufa deposits
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concrete pours or storage of fuels and soil
stockpiles
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SEQUENCE OF DRAINAGE POND WORKS TO BE COMPLETED PRIOR TO ANY OTHER
EXCAVATION
1. EXTENTS OF 3 NO. PONDS SHALL BE EXCAVATED AS ONE DIG. THE SIDES OF THE
EXCAVATION SHALL BE MAXIMUM 1:3 SLOPE.

2.2 MM HDPE IMPERMEABLE LINER WITH WELDED JOINTS WRAPPED IN A
GEOTEXTILE FLEECE SHALL BE LAID ACROSS EXCAVATION, WITH A MINIMUM LAP
LENGTH OF 300 MM.

3. 50 MM DEEP LAYER OF 20 MM SINGLE SIZED CLEAN STONE SHALL BE PLACED
ACROSS BASE OF EXCAVATION.

4. STONE CHECK DAMS SHALL BE CONSTRUCTED WITH 20 MM SINGLE SIZED CLEAN
STONE.

FOLLOWING COMPLETION OF MAJOR EARTHWORKS
1. POND INLET SHALL BE TEMPORARILY BUNGED AND PONDS DRAINED TO PERMIT
POND WORKS. ANY PUMPED WATER TO DISCHARGE VIA A SILT BAG - NO
DISCHARGE DIRECT TO WATERCOURSE PERMITTED.

2. SEDIMENT, SILT, STONE CHECK DAMS, STONE BEDDING AND LINER SHALL BE
REMOVED AND DISPOSED OF IN A LICENCED WASTE FACILITY.

3. NEW 2 MM HDPE IMPERMEABLE LINER WITH WELDED JOINTS WRAPPED IN A
GEOTEXTILE FLEECE SHALL BE LAID ACROSS EXCAVATION, WITH A MINIMUM LAP
LENGTH OF 300 MM.

4. NEW 250 MM DEEP LAYER OF 20 MM SINGLE SIZED CLEAN STONE SHALL BE PLACED
ACROSS BASE AND SIDES OF THE EXCAVATION.

5. NEW STONE CHECK DAMS SHALL BE CONSTRUCTED WITH 20 MM SINGLE SIZED
CLEAN STONE.

6. WETLAND PLANTING TO BE TO BE PLANTED IN 1 M GRID ARRANGEMENT IN
SECONDARY SETTLEMENT POND, CONSISTING OF: YELLOW IRIS (40%), RED CANARY
GRASS (40%), PURPLE LOOSESTRIFE (10%), MARSH THISTLE (5%) AND WATERMINT
(5%), UNLESS OTHERWISE AGREED DURING CONSTRUCTION.

7. WETLAND PLANTING TO BE TO BE PLANTED IN 1 M GRID WETLAND PLANTING TO BE
TO BE PLANTED IN 1 M GRID ARRANGEMENT IN FINAL SETTLEMENT POND,
CONSISTING OF: GREAT POND SEDGE (40%), BOTTLE SEDGE (30%), MARSH
MARIGOLD (10%), COMMON WATER PLAINSTAIN (10%) AND WATER-ME-NOT
(10%), UNLESS OTHERWISE AGREED DURING CONSTRUCTION.
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- Borehole S . . o
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- Dewatering Procedure to be applied
Construction of 400 400 kV Building Construction:
kV Building and -Structural Steel Frame
Transformer bunds -Composite Cladding
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Coolnabacky Unit 1- Indicative Development Programme

ID Task Name Duration Start - Month|Finish -
Month 102 3 |a |5 |6 |7 [8 |9 [10[11 12 [13[14 [15 [16]17 [18 [19 |20 |21 |22 |23 |24 |25 |26 |27 |28 29 |
1 | Coolnabacky - Stages of Development 29 mons? MONTR 1 IVIONth 2O | [sss——
2 Unit 1: Borehole Decommissioning & Installation 1 mon Month1  Month 2
3 Civil Construction *Outline Programme- timing and durations subject to change during 19 mons Month1l Month 17 1
construction.
4 Main Civil Construction Phase 1 12 mons Month1l Month?7 1
5 Earthmoving Stage 1: Site Preparation 1 mon Month1l  Month 1
6 Earthmoving Stage 2: Site Establishment 2 mons Month1  Month 2
7 Earthmoving Stage 3: Excavate Ponds and Associated Drainage 2 mons Month2  Month 5
8 Earthmoving Stage 4: Construct Drainage ponds & Associated Infrastructure 3 mons Month3  Month 6
9 Earthmoving Stage 5: 110 kV Building Footprint Excavation Works 2 mons Month5  Month 7
10 Earthmoving Stage 6: Remainder of Civils & Excavation works 5 mons Month 7  Month 11
1 110kV Building Construction 6 mons Month 7  Month 12
12 Main Civil Construction Phase 2 10 mons Month8 Month 18 =
13 400 kV Excavations 2 mons Month 8  Month 10
14 400kV Foundation and Ducting 2 mons Month 10 Month 12
15 400 kV Building Construction 8 mons Month 11 Month 18
16 400 kV Transformer Bund 10 mons Month8  Month 18
17 Landscaping 2 mons Month 17 Month 18
18 Electrical Construction *Programme Subject to Contract award 18 mons Month 11 Month 29 I 1
19 Electrical Construction Phase 1 12 mons Month 11 Month 23 I 1
20 Stage 1: Install 110kV Switchgear & Testing 9 mons Month 11  Month 20
21 Stage 2: Commission 110kV Switchgear, Install Underground Cables & Terminations 3 mons Month 20 Month 23
22 Stage 3: Energise 110 kV Substation 0 mons Month 23 Month 23 L
23 Electrical Construction Phase 2 12 mons Month 17 Month 29 I 1
24 Stage 1: Install 400kV Switchgear & Testing 9 mons Month 17 Month 25
25 Stage 2: Commission 400kV Switchgear, Install Underground Cables & Terminations 3 mons Month 25 Month 28
26 Stage 3: Energise 400 kV Substation 0 mons Month 28 Month 28 L
27 Transformer Delivery & Installation *Programme Subject to Contract award 4 mons Month 25 Month 29 1
28 Stage 1:Delivery & Offload 1 mon Month 25 Month 26
29 Stage 2: Assemble & Fill 2.5 mons Month 25 Month 28
30 Stage 3: Commission 1 mon Month 28 Month 29
31 Stage 4: Energisation of 400 kV Transformer 0 mons Month 29 Month 29 ®
32 Operation of Unit 1 Coolnabacky Substation 13.05 mons? Month 17 Month 28 [ 1
33 Interfacing & Tying in of Other Units on Laois Kilkenny Project. (Construction phases of 3 mons Month 17 Month 20
Units 2 & 8 to overlap with Unit 1)
34 Overhead Line Diversions from Dunstown Moneypoint 400 kV (Unit 2) 3 mons Month 25 Month 28
35 Substation Operation & Maintenance Month 23  End of Life >
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1. Review of Historic Investigations

1.1. Introduction

IE Consulting were engaged by ESB Engineering and Major Projects (EMP), on behalf of ESB
Networks to support a response to Laois County Council (Discharge of Planning Condition 11 for
Laois Kilkenny Electricity Reinforcement Project - ABP Reg. Ref. VAOO15 - Unit 1) in relation to
hydrogeological information detailed in the Construction and Environmental Management Plan

(CEMP), issued on 3 Jul 2023.

1.2. List of Relevant Documentation

Table 1 details the documentation associated with the historic site investigations completed at

Coolnabacky. These will be referenced throughout this report.

Document Ref
Document Name Issued Date

Factual Report on Ground Ground Investigation competed by Soil Mechanics as
Y2012-12A Jul 2012
Investigation detailed in Table 2

Site  Investigation  and

Hydrogeological
DB/09/ Appendix 10.1 to EIA for Laois County Council

Assessment, Proposed Jul 2013
4848HR02 completed by AWN Consulting Ltd.

Coolnabacky 400 / 100 kV

Coolnabacky 400kV  GIS Ground Investigation competed by Causeway
17-0439 Jul 2018

Substation Geotech as detailed in Table 2

Hydrogeological and
1E2019-4840 Feb 2021 Assessment completed by IE Consulting

Hydrological Review

Letter issued to Seamus Boland (CEOQ, Irish Rural Link)

Addendum to Hydrogeological and T i i
26 Feb 2021 for clarification of impact of proposed enabling works

1E2019-4840 Hydrological Review on recommendations of IE  independent

GIS Substation, Co. Laois

Report to assess the impact

of the unauthorized Hydrological/Hydrogeological study completed by
development on the Aquifer Sep 2017 Tobin Consulting Engineers in response to
at Coolnabacky Enforcement notice dated 31°¢ July 2017

Construction site

Hydrogeological and Hydrological review for

IE2219-5906 Report 1| Page © Copyright IE Consulting 2023
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Document Ref
Document Name Issued Date
Context, locations, parameters measured in-situ,
Proposed Water Monitoring
1E2219-5370 Jun 2022 analysis, frequency and reporting of monitoring
Programme
programme
Petrifying Spring Survey and
Report produced by Denyer Ecology to detailing
DE2188-RO1a Assessment  Coolnabacky, Dec 2022
c mapped petrifying springs at Coolnabacky
0. Laois

Proposal to Decommission

proposed Coolnabacky substation site

Assessment of Tufa Springs adjacent to the proposed

ESB substation including the details of boreholes

Assessment of Tufa Springs ~ Mar 2022
installed by Priority Drilling in 2021 as detailed in

Table 2

2 No. Boreholes (BH04 &

decommissioning/installation works and associated
ie2219-5766 BHO5) and installation of 1 17 May 2023

RAMs
No. replacement borehole

(BHO4b)

Table 1 - Documentation associated with hydrogeological assessments and site
investigations

1.3. List of Historic Investigations

A history of Borehole and Trial pits installed on the site are summarised in Table 2. There are
currently 5 No. existing boreholes on the site referred to as; BHO1, BH02, BH03, BH04 and BHOS5.
Two boreholes currently labelled BH04 and BHO5 were legacy boreholes installed during the 2018
works detailed in the Causeway Geotech Report (No.: 17-0439). BHO1 to BHO3 were installed in 2021
(installed by Priority Geotech in 2021, as documented in the IE Consulting in report Assessment of
Tuta Springs - Report No.: ie2219-5242). Table 2 provides a list of all the installed boreholes and trial
pit investigations on the site to date with the aim of providing a chronological history of exploratory

works at the site.

Generally it can be summarised that the site underwent three campaigns of site investigations

including the following:
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1. Soil Mechanics (2012) - 10 No. borehole and 15 No. trial pits were installed and
decommissioned. These works are documented in Report No.: Y2012-12A; Factual Report
on Ground Investigation.

2. AWN investigation (2013) - Hydrogeological Investigation and comprised 4 No. boreholes
around the perimeter of the site.

3. Causeway Geotech (2018) - 9 No. boreholes and 16 No. trial pits were installed. 5 No.
boreholes were decommissioned and all 16 No. trials pits were decommissioned. See
Section 1.3.1 for explanation of the remaining 4 No. boreholes (BHO1, BH02, BHO3 and
BHO04) for which a standpipe was installed. Existing boreholes BH04 and BHO5 utilised in
the quarterly monitoring programme were adopted as legacy boreholes from these works.

4. Priority Geotech (2021) - 3 No. boreholes were installed which are currently utilised for the

quarterly monitoring program; BHO1 to BH03. See Section 1.3.2 for further information.

A plan view of the locations is provided in Figure 1.
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Table 2 - History of Boreholes and Trial Pits

Priority, 2021 - Active
borehole monitoring

Causeway Geotech, 2018
— decommissioned

Causeway Geotech, 2018 —
adopted into quarterly

Causeway Geotech, 2018 —
decommissioning unknown

AWN Consulting, 2013 -
decommissioned

Soil Mechanics, 2012—-
decommissioned

wells monitoring programme
Coordinates (I.T.M.) Borehole Trial Pit
Name i ! L LRI E?(;:::‘a:ii E:ceo‘tr::ekre Gro.undwater Gro.undwater Status Details G CUE
Easting Northing (m) | (mOD) (BH/TP) Date ol auy \ Strikes (m) / Strikes (r.n)/ Report/(s)
(m) n Hole (m) (Yes / No) Depth sealed Post strike
(m) behaviour
Decommissioned
BH-01 653730.67 692898.79 +99.66 BH 14/03/2012 6.50 No Dry - on 14/03/2012
1.20 m / 4.00 Decommissioned
BH-02 653754.75 692921.31 +98.45 BH 15/03/2012 8.50 No m - on 15/03/2012
0.80m / Decommissioned
BH-03 653774.70 692922.08 +98.27 BH 15/03/2012 5.80 No 3.00m - on 20/03/2012
Decommissioned
BH-04 653789.81 | 692940.62 | +98.17 BH 13/03/2012 6.44 No 1.10m / - per Borehole
’ ’ ’ ’ 1.20m Log, date not Y2012-12A -
specified Factugl Rep;:)rt
1.20m / Decommissioned SIS
BH-05 653712.52 692938.97 +98.90 BH 21/03/2012 7.40 No 2.00m = on 21/03/2012 Inve.zstlgatlons. by
BH-06 653734.32 | 692954.80 | +98.58 BH 20/03/2012 5.90 No 1.10m / - Decommissioned | 5 Tﬂe%ag'cs
' ' ' ' 1.50m on 20/03/2012 il 202
5.20m/ Decommissioned
BH-07 653759.87 692970.81 +98.39 BH 20/03/2012 5.80 No 5 50m - on 20/03/2012
No backfill noted
BH-08 653694.68 692966.94 +98.92 BH 12/03/2012 5.47 No 1.50m / N/A - on log, end date
12/03/2012
1.20m/ Decommissioned
BH-09 653718.84 692981.19 +98.75 BH 21/03/2012 7.60 No 2.00m - on 22/03/2012
None Decommissioned
BH-10 653737.73 692998.07 +98.55 BH 12/03/2012 5.50 No observed - on 12/03/2012
1500 | 55 Decommissioned
TP-S1 653735.74 692861.89 +98.85 TP 08/03/2012 1.60 No - 10 1.20m
on 08/03/2012
after 20
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Table 2 - History of Boreholes and Trial Pits

Priority, 2021 - Active
borehole monitoring

Causeway Geotech, 2018
— decommissioned

Causeway Geotech, 2018 —
adopted into quarterly

Causeway Geotech, 2018 —
decommissioning unknown

AWN Consulting, 2013 -
decommissioned

Soil Mechanics, 2012—-
decommissioned

wells monitoring programme
Coordinates (I.T.M.) Borehole Trial Pit
Name i ! L LRI E?(;:::‘a:ii E:ceo‘tr::ekre Gro.undwater Gro.undwater Status Details G CUE
Easting Northing (m) | (mOD) (BH/TP) Date ol auy \ Strikes (m) / Strikes (r.n)/ Report/(s)
(m) n Hole (m) (Yes / No) Depth sealed Post strike
(m) behaviour
minutes
None Decommissioned
TP-S2 653853.95 692943.02 +97.52 TP 08/03/2012 1.70 No - observed on 08/03/2012
1.30m/ Decommissioned
TP-S3 653831.91 692775.11 +97.90 TP 08/03/2012 1.60 No - steady inflow on 08/03/2012
1.00m / slight | Decommissioned
TP-01 653664.19 692955.15 +98.13 TP 08/03/2012 3.00 No - - on 08/03/2012
TP-02 65374533 | 693013.31 | +98.37 P 08/03/2012 3.00 No - 1.00m / Decommissioned
’ ’ ’ ’ steady inflow on 08/03/2012
None Decommissioned
TP-03 653782.00 692963.62 +98.31 TP 08/03/2012 3.00 No - observed on 08/03/2012
None Decommissioned
TP-04 653700.19 692907.17 +99.46 TP 08/03/2012 3.00 No - observed on 08/03/2012
1.60m / Decommissioned
TP-05 653736.53 692945.56 +98.53 TP 08/03/2012 3.00 No - steady inflow on 08/03/2012
None Decommissioned
TP-06 653658.96 692878.73 +99.25 TP 07/03/2012 3.00 No - observed on 07/03/2012
Decommissioned
TP-07 653622.65 692851.93 +99.63 TP 07/03/2012 3.00 No - 2.30m on 07/03/2012
Decommissioned
TP-08 653591.84 692829.08 +99.74 TP 07/03/2012 3.00 No - 1.70m on 07/03/2012
+100.8 1.80m / slow Decommissioned
TP-09 653532.01 692795.09 0 TP 07/03/2012 3.00 No - trickle on 07/03/2012
+102.2 2.00m / quick | Decommissioned
TP-10 653482.02 692759.57 1 TP 07/03/2012 2.80 No - inflow on 07/03/2012
+104.2 3.00m / base Decommissioned
TP-11 653444.60 692722.42 1 TP 07/03/2012 3.00 No - of pit filled on 07/03/2012
+113.4 None Decommissioned
TP-12 653171.09 692421.67 4 TP 07/03/2012 3.00 No - observed on 07/03/2012
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Table 2 - History of Boreholes and Trial Pits
Priority, 2021 -.Act.we Causeway Geotech, 2018 Causeway §eotech, 2018~ Causeway Geotech, 2018 — AWN Consulting, 2013 - Soil Mechanics, 2012—-
borehole monitoring . adopted into quarterly BV .. .
— decommissioned . decommissioning unknown decommissioned decommissioned
wells monitoring programme
Coordinates (I.T.M.) Borehole Trial Pit
Name i ! L LRI E?(:r::‘a::)it) E:ceodur:::re Gro.undwater Gro.undwater Status Details G CUE
Easting Northing (m) | (mOD) | (BH /TP) Date ol auy \ Strikes (m) / Strikes (r.n) / Report/(s)
(m) n Hole (m) (Yes / No) Depth sealed Post strike
(m) behaviour
None Standpipe
BH-01 653641.4 692866.5 - BH 29/05/2013 4.00 No = .
observed installed
None S DB/09/4848HR0
BH-02 653684.5 692989.5 - BH 30/05/2013 5.00 No observed - installed 2 - AWN Site
BH-03 653786.6 693050.0 - BH 30/05/2013 4.00 No None : SR Investigation
observed installed
i Report, 2013
2R 20 deDs::'Iif);d None Standpipe i
BH-04 653894.8 692974.7 : BH to 9.00 P beom : instaIFI)erj
29/05/2013 pOSSIb
rock
Standpipe
installed —
BH-01 65374429 | 692847.44 | ‘1013 BH 22/06/2018 6.50 No 1.30m / N/A - adopted as BH5
3 in quarterly
monitoring
rogramme
progman 17-0439 -
Standpipe
installed — Coolnabacky -
+101.
BH-02 653763.55 692855.61 2 0 BH 21/06/2018 6.50 No 1.60m / N/A - decommissionin ;?S;Zﬁ;i
g information
Ground
unknown Investigation b
Standpipe & v
. Causeway
+100.9 itz Geotech (Jul
BH-03 653793.75 692877.00 ) : BH 20/06/2018 8.50 No 5.70m / N/A - decommissionin 2018) i
g information
unknown
Standpipe
+100.9 installed —
BH-04 653775.62 692876.75 3 BH 22/06/2018 9.50 No 1.80m / N/A - adopted as BHO4
in quarterly
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Table 2 - History of Boreholes and Trial Pits

Priority, 2021 - Active
borehole monitoring

Causeway Geotech, 2018
— decommissioned

Causeway Geotech, 2018 —
adopted into quarterly

Causeway Geotech, 2018 —
decommissioning unknown

AWN Consulting, 2013 -
decommissioned

Soil Mechanics, 2012—-
decommissioned

wells monitoring programme
Coordinates (I.T.M.) Borehole Trial Pit
Name i ! L LRI E?(;r::‘a:ii E:ceo‘tr::ekre Gro.undwater Gro.undwater Status Details G CUE
Easting Northing (m) | (mOD) (BH/TP) Date ol auy \ Strikes (m) / Strikes (r.n)/ Report/(s)
(m) n Hole (m) (Yes / No) Depth sealed Post strike
(m) behaviour
monitoring
programme
+101.0 None Decommissioned
BH-06 653761.06 692899.36 ) BH 19/06/2018 9.00 No observed - on 19/03/2012
+101.7 None Decommissioned
BH-07 653739.97 692885.11 0 BH 18/06/2018 6.00 No observed - on 18/03/2012
+101.8 None Decommissioned
BH-08 653723.11 692880.20 1 BH 15/06/2018 9.00 No observed - on 15/03/2012
+102.4 None Decommissioned
BH-09 653714.90 692899.34 3 BH 13/06/2018 10.70 No observed - on 14/06/2018
+100.7 None Decommissioned
BH-10 653768.14 692928.33 - BH 12/06/2018 9.30 No observed - on 13/06/2018
+120.3 None Decommissioned
TP-01 652762.54 692473.30 1 TP 13/06/2018 2.10 No - observed on 13/06/2018
+119.8 None Decommissioned
TP-02 652858.96 692449.29 5 TP 13/06/2018 1.50 No - observed on 13/06/2018
+117.3 None Decommissioned
TP-03 652957.52 692451.18 - TP 13/06/2018 2.30 No - observed on 13/06/2018
+117.0 None Decommissioned
TP-04 653059.67 692459.07 3 TP 13/06/2018 1.50 No - observed on 13/06/2018
+116.0 None Decommissioned
TP-05 653151.86 692414.82 3 TP 13/06/2018 2.50 No - observed on 13/06/2018
+111.5 None Decommissioned
TP-06 653233.63 692471.63 5 TP 13/06/2018 2.50 No - observed on 13/06/2018
+110.0 None Decommissioned
TP-07 653297.01 692547.95 ) TP 12/06/2018 2.50 No - observed on 12/06/2018
+106.8 None Decommissioned
TP-09 653427.96 692700.83 1 i 12/06/2018 2.50 No i observed on 12/06/2018
1.80m / .
TP-10 653504.00 | 692762.58 | 11920 P 12/06/2018 2.00 No ; ey || el
5 on 12/06/2018
1.80m
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Table 2 - History of Boreholes and Trial Pits
Priority, 2021 -.Act.we Causeway Geotech, 2018 Causeway .Geotech, 2018~ Causeway Geotech, 2018 — AWN Consulting, 2013 - Soil Mechanics, 2012—-
borehole monitoring .. adopted into quarterly L . ..
— decommissioned . decommissioning unknown decommissioned decommissioned
wells monitoring programme
Coordinates (I.T.M.) Borehole Trial Pit
Name i ! L LRI E?(;r::‘a:ii E:cec:tr:::re Gro.undwater Gro.undwater Status Details G CUE
Easting Northing (m) | (mOD) | (BH /TP) Date ol auy \ Strikes (m) / Strikes (r.n) / Report/(s)
(m) n Hole (m) (Yes / No) Depth sealed Post strike
(m) behaviour
1.50m / .
TP-11 653587.91 | 69281556 | T-002 P 12/06/2018 1.50 No ; T L
1 on 12/06/2018
1.50m
1.30m / L
TP-12 65368571 | 69284384 | *1009 P 12/06/2018 2.50 No ; e || e
1 on 12/06/2018
1.30m
+100.6 None Decommissioned
TP-13 653844.10 692856.30 3 TP 11/06/2018 2.60 No - observed on 11/06/2018
2.30m / .
TP-14 65372714 | 69282878 | '1OL° P 12/06/2018 2.50 No - e || PO R
7 on 12/06/2018
2.30m
+100.2 None Decommissioned
TP-15 653811.99 692890.35 1 TP 11/06/2018 2.00 No - observed on 11/06/2018
o Decommissioned
TP-16 653757.40 693080.19 +98.48 TP 11/06/2018 2.30 No - inflow at
on 11/06/2018
1.00m
None Decommissioned
TP-28 653757.40 693080.19 +98.48 TP 12/06/2018 0.70 No - observed on 12/06/2018
BH-01 | 653762.00 | 69299500 | Toor%0 BH 26/05/2021 3.00 No None - Active - quarterly | o) 1o 5og5
5 observed monitoring point h
+98.89 None Active - quarterl APl Gl
BH-02 653750.00 693080.00 : BH 26/05/2021 3.00 No = . q . v Borehole Logs
9 observed monitoring point from PGI (May
BH-03 | 653833.00 | 693031.00 | Too48 BH 26/05/2021 3.00 No None - Active - quarterly 2021)
4 observed monitoring point
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Site Boundary |
Priority Geotech (May, 2021) @

Causeway Geotech (July, 2018) €
AWN Consulting (July, 2013) <
Soil Mechanics (July 2012) o

Figure 1 - Locations of historic investigation boreholes and trial pits across the site
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1.3.1. Soil Mechanics Site Investigations, 2012

As detailed in Table 2 all borehole and trial pits were decommissioned post data
collection. Standard industry practice following a site investigation is to decommission
trial pits and boreholes by backfilling of the excavated material, with the originally
extracted soil from that location. This provides a low impact method as the backfilled
material is of the same composition and identical to the existing stratigraphic material.

There is therefore minimal impact.

The only residual impact is there might be a slight area of weakness as the backfilled
material will not be as compacted as the surrounding subsoil. However, this is not an
issue in terms of impact to the bedrock aquifer as none of the boreholes in this site
investigation or subsequent investigations penetrated the groundwater aquifer, instead
they reached the shallow water gravel aquifer (BHO2 being the deepest borehole at 8.5 m
depth).

The Clay encountered during the site investigations is described as grey stiff to very stiff
at depth. The grey colour is significant in that it indicates lack of oxygen, which would
normally be introduced by vertical percolation of oxygenated rainwater. This, associated
with a typical large fines (Silt and Clay) value of 30% to 50% from PSD analysis confirms
the low permeability of the clay. The 2012 Ground Investigation report found clay
deposits at all locations and did not indicate the possible presence of bedrock.

Laboratory tests were undertaken on samples recovered from boreholes and trial pits.

1.3.2. AWN supplementary Investigation 2013

This involved the construction of 4 No. boreholes around the perimeter of the site. One
borehole was taken to 8.6 m and encountered angular rock fragments, but was not
confirmed as rock. All of these boreholes were fitted with standpipes, but it appears that

they were decommissioned following the conclusion of the planning phase.

1.3.3. Causeway Geotech Site Investigations, 2018

In order to optimise the geotechnical design of the structures and access roads
Causeway Geotech were engaged by Killeen Civil Engineering acting on behalf of ESB
Networks to undertake a supplementary ground investigation. The boreholes were

mainly concentrated within the proposed building footprint to provide location specific
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ground property values. The deepest borehole drilled during the Causeway Geotech site
investigations was BHO09, drilled to 10.70 m and did not encounter bedrock. However
groundwater strikes ranging from 0.80 m (BHO3) to 5.2 m (BH07) were encountered in
many of the boreholes indicating that there was a shallow localised perched water table
underlying the site. This information forms the basis that the bedrock aquifer is > 10 m
depth below the site and that there is the presence of a local perched water table at
shallow depths below the site, perched on a low permeability clay layer that is typically 6-

7m thick.

From the Causeway Geotech 2018 Report (No.: 17-0439), standpipes were installed for 4
No. boreholes only; BHO1, BHO2, BHO3 and BHO4. All other boreholes and trial pits were

decommissioned at the time of the works.

The coordinates for BHO1 which was installed by Causeway Geotech as per the Borehole
Log are 653744.29 E, 692847.44 N. It was noted that when this borehole location, was
plotted in plan view as per Figure 1, lies 7 m south-east of the existing borehole
demarked as “BH05” on site. The coordinates of BHO5 (653738.95 E, 692851.67 N) were
verified by an IE Consulting geologist on the 9" May 2023 (see Report IE2219-5866). This
was the only observed borehole in the immediate area. It is therefore surmised that
BHO1 of the Causeway Geotech study was adopted as “BHO5" in the quarterly monitoring
programme. It is thought that there may have been an error transcribing the GPS
coordinates recorded in the Causeway Geotech 2018 Report (No.: 17-0439), as this is the
only explanation to derive the existence of BH05. BHO5 has since collapsed so will be

decommissioned and described in further detail in the subsequent sections.

BHO02 and BHO3 were drilled to depths of 6.5 m and 8.5 m respectively, with standpipes
installed, but subsequent decommissioning was not documented in the borehole logs of
the report. During the site visit by an IE Consulting geologist on the 9" May 2023 the
standpipes associated with these boreholes were not observed. It is likely these were
covered over during subsequent activities or that the standpipes were removed at a later
date and the boreholes have since collapsed in on themselves. None of these boreholes
penetrated the groundwater aquifer, so there is no potential pollution pathway to the

bedrock aquifer.

BHO4 from the Causeway 2018 investigation was documented at coordinates 653775.62
E, 692876.75 N. However an IE Consulting site visit on the 9th of May 2023 (see Report
IE2219-5866) confirmed the monitoring location of BH04 to be 653755.62 E, 692876.75 N.
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Therefore it was confirmed that BHO4 was the borehole adopted from the Causeway
2018 investigation into the quarterly monitoring data as an additional data point.
However because it was not originally located as a construction monitoring borehole, it

will need to be re-located outside of the footprint area.

Similar to the 2012 investigation, infiltration tests were undertaken to establish
percolation rates through the grey CLAY layer. All tests confirmed low infiltration
permeability, but an actual value could not be determined, because the percolation rate
was too slow. Similarly laboratory tests comprising PSD analysis indicated fines

percentages of 30% to 50%, which would be consistent with a low permeability value.

1.3.4. BHO1 to BHO3, (Priority, 2021)

3 No. Boreholes were installed in 2021 by Priority Drilling and documented in Tufa Spring
Assessment Report ie2219-5242. These boreholes are referred to BHO1, BHO2 and BHO3
in the Borehole Monitoring Programme. See Section 2 for full details. These boreholes

were installed to a shallow depths of 3m.

1.4. Conclusions

Bedrock was not encountered or confirmed in any of the site investigation locations. The deepest
borehole drilled was BHO9 of the Causeway Geotech site investigation, drilled to 10.70 m. It can
therefore be extrapolated that the bedrock aquifer is considered as typically > 10 m below the site.
Consequently, the bedrock aquifer mapped as Rkd (Regionally Important Aquifer - Karstified diffuse)
was not compromised by any of the ground investigations See cross-sections for reference in

section 3 below.

The bedrock is overlain by a consistent layer of 6-7m of low permeability Clay. This layer limits any

interconnectivity between surface/near surface activities and the bedrock aquifer.
The shallow groundwater is perched on low permeability clay.

The low permeability nature of the clay layer was confirmed by the inability to determine an
infiltration rate, the grey colour of the clay and the high percentage of fines in samples of the clay

tested by PSD analysis.
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The perched watertable can be intercepted at depths of typically 0.80 m but this varies greatly
across the site. All existing boreholes are installed within the shallow water aquifer as an effort to
understand as a baseline how groundwater hydraulics of the shallow deposits on the site informs

the further assessment of the tufa springs.

For boreholes BH02 and BHO3 of the Causeway Geotech site investigations where the standpipe was
not removed and the decommissioning details are unknown, there is no impact to the bedrock

aquifer as these boreholes did not encounter bedrock at depths of 6.5 m and 8.5 m respectively.

IE2219-5906 Report 13 | Page © Copyright IE Consulting 2023



e Vi ¥

e

IE CONSULTING
WATER-ENVIRONMENTAL-CIVIL

2. Existing Boreholes onsite and Monitoring Programme Data

2.1.

Borehole locations and Rationale

Table 3 provides a tabulated summary of the existing boreholes onsite and their associated

attributes.

Table 3 - Existing Boreholes

Priority drilling,
2021

Priority drilling,

3.00 2021

Priority drilling,

3.00 2021

BHO04

I 6'50

IE2219-5906 Report

Legacy from
Causeway
Geotech site
investigations
in 2018

9.50

Legacy from
Causeway
Geotech site
investigations
in 2018;
referred to as
BHO1 in
Causeway
Geotech report;
renamed BHO5
in the
Monitoring
Programme

14 | Page

Borehole
Installation Rationale
Name

Per [E2219-5242; the 3 No. boreholes were
selected based on a geophysical survey
showing these as locations of higher
permeability, having sand and gravel rich
lenses. They were installed to understand how
the hydraulics of the site interact with the tufa
deposits on the stream base in the northern
perimeter of the site.

To collect baseline groundwater level data in
the immediate vicinity of the substation
building.

To collect baseline groundwater level data in
the immediate vicinity of the substation - note
prior to initiation of the monitoring program it
was observed that this borehole had collapsed
to 2.5m depth and was not a viable monitoring
point. It was therefore decided to eliminate this
point and utilise the four above listed locations

instead.
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2.1.1. BHO1 to BHO3

A Hydrogeological and Hydrological Review was performed by IE Consulting documented
per 1E2219-4840, issued 16th February 2021. Recommendation number two (2) from the

report included the following:

“! would recommend that 5 No. shallow groundwater monitoring points are installed

around the site at locations away from the proposed footprint'

The purpose of these monitoring boreholes was to help better understand the
groundwater hydraulics of the shallow deposits on the site to inform the further

assessment of the tufa.

Subsequent to this in April 2021 Minerex performed a geophysical survey producing
EM31 Ground Conductivity Contour Maps which were utilised to select borehole
monitoring points. Subsequently the three boreholes BHO1, BH02 and BHO3 were
installed in May 2021. On the 24 June 2021 Denyer Ecology undertook a survey of the
petrifying springs with tufa formations. It was established that the streams surrounding
the site were groundwater fed. All these activities are detailed in report 1E2219-5242

Assessment of Tufa Springs.

Based on the report IE2219-5242 it was established through the geophysical survey that
the ground underlying the proposed substation site was relatively homogeneous, mostly
underlain by sandy and gravelly clay and silt with slightly gravelly clay, confirming that
bedrock was > 6 m depth (the maximum depth of penetration of the geophysical

method). This is consistent with borehole depth data.

The three boreholes BH01, BH02 and BHO3 which were drilled in sand and gravel rich
lenses, encountered stiff boulder clay at 3 m depth. Water level monitoring of these
boreholes over a six month period showed a fluctuating water table, in response to
incident rainfall and a groundwater gradient from southwest to northeast. It was
concluded that streams along the northern perimeter of the site were partly fed by
groundwater seepage from the site and via a nearby spring as well as from ground to the

west of the site.

The tufa streams did not qualify as a clear example of Annex | priority petrifying spring,

because of the poor baseline flora population, but have nonetheless been afforded a high
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level of protection as part of the proposed works, and are annually monitored to ensure

that there is no deterioration in their status.

The recommendations from 1E2219-5242 included continued groundwater monitoring to
ensure no excessive nutrient loading and continued groundwater and surface water

monitoring as a strategy to ensure continued protection of the tufa.

2.1.2. Decommissioning of BHO4 and BHO5

BH4 and BH5 were both installed in an area where excavations and concrete pouring will
be required. They were both initially located to provide specific geotechnical design data
in the immediate footprint of the substation. These boreholes were subsequently
incorporated into the baseline monitoring program as legacy data points and to provide

baseline groundwater level and quality data in advance of construction.

However because borehole BHO4 sits on the footprint of a proposed building it will be
required to be decommissioned and a new borehole BHO4b (replacement monitoring
well) is proposed to be installed further south of the existing monitoring well. BHO5 is also
in construction footprint of the substation 110kV building so will therefore also need to
be decommissioned. As noted in Table 3 above, this borehole has collapsed at depth, and

is no longer viable as a monitoring point.

A method statement Report IE2219-5766 was generated to provide a specification for the
decommissioning of 2 No. Boreholes (BHO4 & BHO05) and the installation of 1 No.
replacement borehole (BH04b), together with a site specific environmental and health

and safety risk assessment RAMs.

Protection measures will be put in place prior to the main construction works which shall
include installation of timber fencing around newly constructed boreholes as well as
existing boreholes, plus a silt mesh around the base of the fence to secure well head

protection.

BHO4b is proposed to be installed as per available guidelines such as Environment
Agency, Institute of Geologists of Ireland (IGI) and EPA. BHO4b will be drilled to an
approximate depth of 6 m. The location is not adjacent to the tufa springs (located to the
north of the site), or feeder streams and the target depth is well above the depth of
expected bedrock. It will have no connectivity with the bedrock aquifer and will therefore

have no impact on the bedrock groundwater aquifer.
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2.2. Monitoring Programme

The monitoring program comprises both groundwater and surface water monitoring. This
requirement originated from the EIS Sections 12 mitigation measures and 14 Schedule of
Commitments. The proposed sample plan and schedule was submitted to Laois County Council and

subsequently approved by Laois County Council (LCC) in June 2022.

Document IE2219-5370 set out the monitoring programme, based on collecting samples from the
four (4 No) existing monitoring wells (BH1, BH2, BH3 and BH4). During a quarterly monitoring event,
visual inspection of the borehole protection will be performed. Any issues with the borehole

protection will be reported and documented in the applicable report.

See Table 4 for list of monitoring completed to date on the site. All reports and monitoring

completed to date comprises part of the baseline study.

None of the baseline data collected per the listed studies indicate that the existing boreholes or
decommissioned boreholes serve as a potential pathway receptors to the bedrock aquifer, this is

because of their shallow depths and the low permeability of the clay subsaoil.

Table 4 - Monitoring Programme Documentation to date

Monitoring
Issued Report Reference Monitoring Type
Period

Baseline Surface Water Sampling 30t
Routine
Mar 2022

Surface Water Sampling 18" May 2022  Routine
Surface Water Sampling 20" Jun 2022 Routine

Surface Water Sampling 6t Sep 2022 Routine
Ping P Refer to Appendix

|[E2219-5555 Routine A
IE2219-5752 Routine
Coyle

Baseline Groundwater and Surface

: Environmental Ltd.
Water Report for Kilwex Ltd. By Coyle

. were commissioned
Environmental

by Kilwex Ltd. to
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Monitoring

Issued Report Reference Monitoring Type Results

Period
W IE2219-5796 Routine
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3. Conceptual Model Review

3.1. Evolution of the Conceptual Model

3.1.1. AWN Report (Section 10.1)

AWN prepared a conceptual model labelled Figure 2 for the site. This cross section was
produced based on the Soil Mechanics site investigation in 2012. The following points are

notable in relation to this schematic:

. BHO02 was the deepest borehole drilled during the 2012 site investigations at 8.50 m
depth and did not encounter bedrock. BHO4 is depicted as being the deepest

borehole; however the log shows that BHO4 was only drilled to 6.44 m.

. The Clay encountered during the site investigations is described as stiff to very stiff
at depth. The 2012 Ground Investigation report found clay deposits at all locations
and did not indicate the possible presence of bedrock. The Clay is described as
grey, which is consistent with low oxygen concentrations (indicative of poor
percolation rates). Similarly PSD analysis of samples from the boreholes found 30%

to 50% fines, which would be consistent with low permeability values.

o The shallow water aquifer or perched water in the clayey sand and sandy clay is not
depicted even though groundwater strikes were recorded as shallow as depths of

0.80m in BHO3.
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Figure 2 - Conceptual Model Presented in AWN Consulting Ltd. Report (DB/09/4848HR02)

3.1.2. Tobin Report, Sep 2017 (Figure 2-2)
The conceptual model presented in the AWN consulting report was utilised and modified
in the Tobin Report to include the following:

e Depth to bedrock was presented as 8.5 m below ground level i.e. 25 m
foundation depth below ground level plus subsoil of >6 m of subsoil underlying

this.
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2.5m

;

BRI mﬁmﬁwﬁéﬁ E ,

Figure 3- Conceptual Model Presented in Tobin Report (Sep, 2017)

3.2. Current Conceptual Model refinement
Figure 4 and Figure 5 show the cross sections illustrating the latest understanding of potential
interaction between infrastructure units and the shallow aquifer.

The shallow water aquifer is interpreted based on the highest water level recorded during the
quarterly monitoring baseline programme at the applicable monitoring borehole point. This is
represented by the upper blue dashed line. The lower line is water levels recorded during the Q2

2023 monitoring on the 24/05/2023.
Please note in relation to the labelling of the boreholes:

e P, 2021 = Priority Geotech, boreholes used for quarterly monitoring programme (see Section

1.3.4)

e (, 2018 = Causeway Geotech exploratory boreholes or trial pits (see status in Table 2 and

Section 1.3.3 for installation details)

e S, 2012 = Soil Mechanics exploratory borehole or trial pit (see status in Table 2 and Section

1.3.1)

Note: none of the AWN Consulting boreholes were intersected by the cross section.
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3.3. Summary Conceptual Model

e The bedrock aquifer was not encountered in any investigation undertaken on the site.
e The bedrock aquifer is protected by a 6-7m thick low permeability confining clay layer.

e There are no borehole derived water supplies within 500 m of the site. However any
abstractions are likely to be from the underlying Limestone bedrock, and because this
aquifer was not encountered in any investigations and no dewatering of this aquifer will be
required during construction, there will be no impact to the drinking water abstractions in

the area.

e A Geophysical survey on the site shows the site is homogeneous with the low permeability
clay occurring consistently from approximately 3 m below ground level, and that bedrock is

a least 6m deep (the limit of penetration for the geophysical method deployed).

e The Clay layer is grey in colour, which is consistent with low permeability rates, the fines
content of the clay determined from laboratory testing is high, ranging from 30% to 50%,
which again is consistent with low permeability rates, and infiltration tests undertaken in-situ
were unable to determine a permeability value, because the rate of infiltration was too low.
This confirms the important role that the clay has as a consistent protective 7m thick layer

over the bedrock aquifer.

e Groundwater in the sand and gravel deposits on the site will not be in hydraulic continuity
with the bedrock aquifer underlying the site because of the low permeability of the
intervening 6m+ of Clay. The groundwater in the sand and gravel deposits will take the

easier pathway and move in a horizontal direction rather than vertically.

e The maximum depth of excavation will be 2.14m below ground level, and based on

groundwater level data, this will require some dewatering of the shallow gravel aquifer.

e There may be some minimal loss of recharge to the tufa, during the construction period, but
this will be temporary and minor in nature., Based on the interpreted groundwater flow
direction, the recharge area of the tufa springs will be mostly concentrated in the
agricultural land to the west of the site, with only approximately 10% recharge from the site

area. The impact of any dewatering will therefore be small.

e Recharge from the shallow perched aquifer on the site, will support diffuse baseflow in the
adjacent stream, and will be responsible for some of the tufa deposition along this

watercourse. However any impacts from construction dewatering on the site, will be less
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significant on this feature, because of the diffuse nature of this baseflow component, as

opposed to the concentrated point discharge from the springs.

e The recharge pattern will re-establish after construction and the shallow depth of the

structure, will not disrupt shallow groundwater flow patterns to any significant extent.

e Dewatering at the site will have no impact on deep water bedrock aquifer therefore no

interference to nearby wells.
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4. Conclusions

e A review of decommissioned boreholes and trial pits from historic site investigations shows
that there was no impact to the deeper aquifer as the bedrock was not encountered in any
of the studies. The relatively homogeneous, low permeability clay layer from 3 m depth, and
extending for a further 6-7m across the site further protects the deep aquifer in the unlikely

event of the boreholes acting as a contamination pathway.

e In situ observations and testing, supported by laboratory testing, confirms the low
permeability nature of this clay layer, and its effectiveness as a protective layer for the

underlying bedrock aquifer.

e There is no impact to nearby domestic, farm or public drinking water supply wells as these

are served by the deep bedrock aquifer.

e Dewatering at the site may have a slight effect on the shallow aquifer which could
subsequently impact the supply of groundwater to the tufa streams. However this will be

short term and of small magnitude, and will be monitored during construction.

e Dewatering at the site will have no impact on deep water bedrock aquifer therefore no

interference to nearby wells

e Any excavation deeper than 0.80 m below ground level would expect to encounter
groundwater. Where groundwater needs to be controlled to allow construction to proceed, a
dewatering procedure will be implemented (Refer to Section X for the dewatering

procedure)
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Appendix A.

Groundwater and Surface Water Monitoring Data

See Appendix 10 of the CEMP
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1 INTRODUCTION

EirGrid plc received an Enforcement notice dated the 31% July 2017 (Appendix A) in relation to
unauthorized works carried out at the townland of Coolnabacky. The notice requirements are:

e Cease the said development on receipt of this notice;

e Carry out the restoration works on site in accordance with the restoration plan dated 4™
July 2017, which was received by the planning authority on the 4™ July 2017, by 4pm on
8" September 2017; and

e Carry out a hydrological / hydrogeological report to assess the impact of the unauthorized
development on the aquifer by a suitably qualified person and submit this report to the
Planning authority by 4pm on 22" September 2017.

TOBIN Consulting Engineers have been engaged by EirGrid as experts in Hydrology and
Hydrogeology to carry out the Hydrological / Hydrogeological study - the third requirement of the
enforcement notice.

In advance of any restoration works taking place TOBIN Consulting Engineers reviewed the
Environmental Impact Assessment (EIA) for the Laois Kilkenny Reinforcement Project submitted
in August 2013, specifically Chapter 7 and 8. The restoration plan, dated 4™ July, is included in
Appendix B.

The report looks at the impact of the unauthorized works along with the impact of the restoration
works on the aquifer. The objectives of this report are to provide an independent assessment of
the impact of the unauthorized works on the aquifer.

2 PROJECT BACKGROUND

The substation site lies approximately 4 km south-southwest of the town of Stradbally and 2.5 km
northeast of Timahoe village. The location of the substation is within an agricultural field. The
access route is via an existing farm access lane. The field boundaries are separated by dry
ditches and mature tree lines. The site is bordered by agricultural land in all other directions.

In February 2012, in advance of the planning submission for this site, detailed geotechnical and
geo-environmental data was collected for this site as part of the Environmental Impact
Assessment (EIA) process. Soil Mechanics (SM) was commissioned by ESB International
(ESBI), on behalf of EirGrid, to carry out a ground investigation at Coolnabacky, County Laois.

The investigation was carried out to obtain geotechnical and geoenvironmental information for
the proposed 400kV substation development. This information was used to complete the
environmental assessment.
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The planning application included an Environmental Report which was submitted in January
2013. Following a request for further information from An Bord Pleandla (ABP) an Environmental
Impact Assessment was submitted in August 2013 and a subsequent oral hearing on the scheme
was held in November 2013.

An Bord Pleanala granted permission for the scheme in April 2014 reference: PL11.VA0015.

The following statement was taken from page 7 of the ABP planning approval which highlights
the assessment of the application.

Taking all of the above into account, and having regard to the nature, scale and location of the
proposed development, and to the demonstrated need for the development, it is considered that,
subject to compliance with the conditions set out below, the proposed development:

would be in accordance with national policies and guidance, and with regional and local
development policies,

» would represent a benefit for this region by virtue of the enhancement of electricity
supply,

« would not seriously injure the amenities of the area or of property of the area,

» would not seriously injure the ecology of the area, including bird life, protected species
and habitats, and areas designated for environmental protection,

 would not give rise to water pollution, and would not affect drinking water
supplies,

* would not adversely affect the hydrology or hydrogeology of the area,
* would not give rise to risk of or exacerbation of flooding,
» would not be prejudicial to public health,

« would not detract from the character or setting of features of architectural or
archaeological heritage, and would not seriously detract from the cultural heritage of the
area,

« would be acceptable in terms of traffic safety and convenience, and

» would, therefore, be in accordance with the proper planning and sustainable
development of the area.

The elements relative to this assessment are highlighted in bold.

The unauthorized works commenced on the Coolnabacky site, in April 2017, prior to the
discharging of planning conditions. When the situation came to the attention of EirGrid, all works
were ceased and no further works would take place until the planning conditions have been
discharged.
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Following consultation with Laois County Council at a meeting held on the 30" June 2017 it was
agreed to remove the works already undertaken at the drain crossing and tower location shown
on Figure 2-1 and the enforcement notice dated 31% July 2017 was issued based on that
understanding.

2.1 WHAT IS AN AQUIFER?

Aquifers are quaternary deposits or rocks that contain sufficient void spaces and which are
permeable enough to allow water to flow through them in significant quantities. The potential of
rock to store and transport water is governed by permeability of which there are two types,
intergranular and fissure permeability.

Intergranular permeability is found in sediments, sands, gravels and clays and fissure
permeability is found in bedrock, where water moves through (and is stored in) cracks, fissures,
planes and solution openings.

Based on the desk study information a Regionally Important Karstified (diffuse) bedrock Aquifer
and a Locally Important Sand/Gravel Aquifer underlie the proposed substation. The bedrock
aquifer is classified as a Regionally Important Aquifer (Rkd); referring to the Ballyadams
Formation.

Gravel deposits are also present in the area which will also act as an aquifer when sufficiently
thick, permeable, saturated and extensive. The proposed substation is mapped on the boundary
of Timahoe-Stradbally Locally Important Gravel Aquifer however as detailed below in section 2.6
of this report and the EIA, no significant saturated sand and gravel deposit was encountered in
the vicinity of the substation site.

2.2 HOW DOES AN AQUIFER WORK?

In general terms it would be expected that the groundwater gradient would follow the topographic
variation in an area. Flow paths and distance is dependent on the characteristics of the aquifer
type. Most groundwater flow is confined to the upper 10m of weathered bedrock (if present) and
gravel aquifers and will discharge to the nearest watercourse. The nearest large river is the
Timahoe river, approximately 600m to the south east of the site shown on Figure 2-1. The
groundwater flow direction is assumed to also be to the south east.

2.3 SITE TOPOGRAPHY AND SURFACE HYDROLOGY

The substation footprint lies between 100 and 120 metres above ordnance datum (AOD) on
gently undulating land as shown on Figure 2-1. Low esker ridges (sand & gravel) form the higher
ground. One such esker runs north-south, 250m southeast of the granted Coolnabacky
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Substation. Further to the east lies an extensive alluvial flat, drained by a number of deep drains.
A dry drain is located to the west of the substation location.

To the south, a number of deep drainage ditches drain to the Timahoe River. While these drains
were dry during the site visit in July 2017, a high water table is likely due to the presence of Reed
Canary Grass and other semi aquatic vegetation at the base of the drain.
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Figure 2-1 Site Outline with nearest surface water features

The area lies at the headwaters of the Timahoe River as shown on Figure 2-1. The topographical
gradient at the substation site is relatively flat with a slope ratio of less than 1/50. The area is
underlain by a variety of soils. The alluvial flat is underlain by alluvial soil, much of which is
characterised by a high water table. The land above and alongside the Timahoe Esker has very
well-drained soils. To the south of the substation a former quarry has been reinstated and is
currently in agricultural use. The glacial tills at the foot of the Castlecomer Plateau have given
rise to well-drained soils. Tufa deposits are present on the site boundary but these are over
100m from the substation footprint, a significant distance outside the recommended 25m buffer
stated in the EIA.
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2.4 SITE GEOLOGY

The bedrock geology of the area comprises Upper Carboniferous limestone bedrock. The
bedrock is summarised below (from McConnell, 1994).

Ballyadams Limestone Formation

This formation consists mainly of medium to dark-grey thick-bedded to massive shelf limestones.
The upper part of the formation tends to be cyclic, dark, rather argillaceous thin bedded
limestones passing up into massive pale grey limestones which are capped by small scale
karstic features (McConnell, 1994). The area lies at the northern end of the Castlecomer Plateau,
an elevated syncline (v-shaped fold). The bedrock succession dips southwards at low to
moderate angles.

2.5 SITE SUBSOIL GEOLOGY

The subsoils of the area consist of esker sands and gravels, limestone sands and gravels, tills
and alluvium.

At the substation, excavated material was stored along the western boundary. The material is
consistent with the borehole logs previously completed at the site. The subsoil material
comprises limestone till with occasional lenses of sand. The till is predominantly comprised of
firm to stiff, grey slightly sandy slightly gravelly clay. No bedrock was encountered in any
boreholes completed on site. The deepest borehole at that time extended to 8.5 metres below
ground level (see BH 4 in Fig 2-2). No bedrock outcrop is recorded at the site and no exposures
were encountered in trial pits, borehole or in adjacent drainage ditches.

Timahoe Sands and Gravels

The Timahoe esker is a prominent feature in the area, traversing a sinuous course from east to
west. Much of the deposit has been removed by gravel working. The deposits consist of clean,
well sorted sands and gravels. To the south of the substation is a former sand and gravel quarry
that has been reinstated and is currently in agricultural use. The site is mapped as lying within
the Timahoe gravel — a Locally Important Gravel Aquifer.
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Proposed
Substation

Figure 2-2 Proposed Layout - Conceptual Site Model

26 HYDROGEOLOGY

Groundwater can be defined as water that is stored in, or moves through, pores and cracks in
sub-soils or bedrock. Aquifers are quaternary deposits or rocks that contain sufficient void
spaces and which are permeable enough to allow water to flow through them in significant
guantities. The potential of rock to store and transport water is governed by permeability of which
there are two types, intergranular and fissure permeability. Intergranular permeability is found in
sediments, sands, gravels and clays and fissure permeability is found in bedrock, where water
moves through (and is stored in) cracks, fissures, planes and solution openings.

TOBIN Consulting Engineers note the edge of the Timahoe-Stradbally Gravel Aquifer is mapped
as underlying the site based on desk study information provided. During 2012 site specific
ground investigation works stiff to very stiff clay was encountered at all locations between 2.8 m
and 7.6 m below ground level. This stiff clay will impede any vertical groundwater flow to the
bedrock aquifer.

2.7 GROUNDWATER PROTECTION ZONES

There is no groundwater source protection zone (SPZ) at the site. The nearest mapped source
protection zone is >2km to east, i.e. Kyle Spring SPZ. There is no connectivity between the site
and Kyle Spring as delineated by the Kyle Spring SPZ.

< TOBIN ]



3 WORKS COMPLETED

3.1 UNAUTHORIZED WORKS

Following a desktop review of the EIA documentation and the planning report a site visit took
place in July 2017. A partially constructed tower and completed foundation pads were in place at
one tower location as shown in Photograph 1. Along with this a number of tower sections and
pole sets were stored in the field and there was no ground foundation works associated with
these tower sections (Photograph 2). A dry drain crossing was created to facilitate the access to
site (Photograph 3). No further works were visible within the site.

Photograph 1 Tower foundation following unauthorized works.
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Photograph 2 Materials retained on site following unauthorized works.

Photograph 3 Dry drain crossing following unauthorized works.
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3.2 RESTORATION WORKS

Restoration works were undertaken between the 23rd August 2017 and the 5th September 2017.
Restoration works included:

Dismantling the partially erected tower and digging out of the associated bases
» Transportation of all materials from the site
* Removal of stoned access created over drain

* Make good all disturbed lands

Allow local hedgerows removal to naturally regenerate

A pre mobilisation meeting on the 9™ August 2017 was attended by TOBIN Consulting Engineers
to discuss the proposed works. Following this meeting the contractor Reach Active provided a
method statement (Appendix C) for review and subsequent approval by TOBIN Consulting
Engineers prior to works starting.

This method statement was reviewed against the proposed mitigation within the EIA to ensure
compliance with the EIA requirements.

The removal of a single tower required minimal disturbance to ground. The proposed restoration
works posed little risk of sediment loss on a level site with no streams within 100m. TOBIN
Consulting Engineers confirmed, based on ground conditions and the detailed mitigation
measures outlined in the EIA, there was no requirement for the use of silt traps as a part of these
restoration works. This was due to the large distance (>100m) to any stream, negligible gradient
on site and limited excavation works.

The restoration works were undertaken in accordance with the Method Statements from Reach
Active and were supervised by TOBIN Consulting Engineers staff, John Dillon PGeo and Monika
Kabza PGeo.

John Dillon has 14 years’ experience in providing project management, project co-ordination and
specialist contribution to hydrogeology, hydrology and geology reports for planning applications,
environmental impact statements and waste licence applications. His experience also includes
groundwater resource exploration and development, groundwater vulnerability, groundwater
protection assessment, design and management of site investigation/remediation programmes,
contaminated land site investigation, water quality monitoring and hydrogeology.

Monika Kabza has 10 years’ experience in hydrology and hydrogeology, her background
includes the completing the National Vulnerability Mapping and delineating the Zone of
Contribution for Group Water Schemes. Their CV’s are attached (Appendix D).
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A site welfare compound was located in the adjoining farmyard, away from the restoration works.
Welfare facilities were provided and used by all site staff. Any effluent generated by temporary
onsite sanitary facilities was taken off-site for appropriate treatment. Site vehicles and equipment
were refuelled in a designated area at the site compound. All equipment was in good working
order during the works. Spill kits and hydrocarbon absorbent packs were available for use. These
measures were consistent with the mitigation measures detailed in section 8.5 of the EIA.

When the work started the foundation caps, as shown in Photograph 4, were removed. This
allowed the tower steelwork to be disassembled. Once the steelwork sections were removed the
topsoil and subsoil surrounding each tower leg was excavated to approximately 2 m depth. This
enabled the concrete to be broken down using a rock breaker. This is shown in Photographs 5 -
7 where concrete is broken into manageable sized pieces for removal.

When all the concrete for that leg was removed using an excavator this was stored separately for
removal. The stored subsoil and topsoil was used to reinstate the area where the foundation was
removed. Photograph 8 shows the stored topsoil and Photograph 9 shows the subsoil being
used for reinstatement. This process was completed for the remaining three tower legs and the
area following restoration is shown in Photograph 10.

All the concrete was removed from site and environmentally disposed of using a licensed
contractor, AES based in Kyletalesha, Portlaoise, County Laois.

All overhead line materials that were stored on the site were removed to the ESB Networks
compound. Following the completion of the site works the drain crossing was removed and
restored as shown in Photograph 11. A number of Photographs are included below of the
restoration works undertaken by Reach Active.

< TOBIN o



W

Photograph 5 Tower leg removal.
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Photograph 7 Tower leg removal.
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Photograph 9 Tower leg reinstatement with subsaoil.

< TOBIN 13



Photograph 10 Site location following restoration works.

Photograph 11 Reinstated Drain and Dry Bank following removal of drain crossing.
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4 ASSESSMENT OF IMPACT ON AQUIFER

Below is a summary of the impact assessment of the unauthorised works and the restoration
works undertaken to comply with enforcement notice from Laois County Council.

4.1 ASSESSMENT OF UNAUTHORISED WORKS

A partially constructed tower and completed foundation pads were in place at one tower location
(See Photograph 1). Material stored on site comprised raw materials including steelwork is
shown in Photograph 2. The dry drainage ditch crossing and site access are shown in
Photograph 3. Based on site walkover no changes to the overall site topography or runoff
patterns occur as a result of the dry drain installation. No impermeable surfaces were
constructed for the site access. There was no evidence of siltation of the nearby drains occurring
as a result of the unauthorized works. Natural stones and soil were stored in a neat stockpile on
site and partially revegetated. Areas identified as tower bases for the remaining towers on site
were left indistinguishable from the adjoining areas.

Based on the initial site walkover in July 2017 and an inspection of the nearest potential
receptors there was no identifiable hydrological or hydrogeological impact as a result the works
completed up to that point.

4.2 ASSESSMENT OF RESTORATION WORKS

Restoration works were initiated by Reach Active following completion of the relevant Health and
Safety requirements for the site. The excavation works were supervised by TOBIN Consulting
Engineers staff as detailed in Section 3.2 above. The Photographs 5 to 8 illustrate the dry
conditions encountered on site and also highlight the presence of glacial till material encountered
underlying the site. As can be seen in Figures 5 to 8 the dry conditions on site did not require
any additional measures such as groundwater pumping.

No significant sand and gravel deposits were encountered. Minor groundwater seeps were
encountered in two of four tower leg excavations, however no accumulation of groundwater
occurred in the excavations. The minor seep is consistent with ground conditions detailed in the
EIA provided to TOBIN Consulting Engineers. The material encountered, as shown in
Photographs 5 to 9, was consistent with the descriptions provided to TOBIN Consulting
Engineers from the original ground investigation data by Soil Mechanics. Photographs 10 and 11
demonstrate the site condition of the tower base and drainage ditch following completion of the
works.

The Contractor Reach Active fully adhered to the method statement and completed daily risk
assessments on the site. These restoration works were completed by the same contractor as
the unauthorized works. The contractor showed a high level expertise and professionalism during
the restoration works.
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No contamination of the existing drains occurred. All the materials that have previously been
stored on site were removed with no impact on the Hydrology / Hydrogeology of the site. All
mitigation measures detailed in section 8.5 of the EIA and relevant to the restoration works were
implemented including the provision of welfare facilities, provision of spill kits etc.

Following the completion of the restoration works TOBIN Consulting Engineers can confirm that
given the absence of a source of contamination and the depth of low permeability subsoil, no
feasible source-pathway-receptor exists on site to the Regionally Important Aquifer (Rkd);
referring to the Ballyadams Formation. All three elements (source, pathway and receptor) are
required to present a potential impact to the receptor(s).

No saturated gravels were encountered on site and therefore there was no impact on the
Timahoe - Stradbally Locally Important Gravel Aquifer, a result of this development.

5 CONCLUSION

All restoration works were completed by the 5" September 2017. TOBIN Consulting Engineers
supervised the restoration works and the contractor fully adhered to the method statement in
terms of Hydrology and Hydrogeology.

The unauthorized development and restoration works were assessed by the Hydrologist /
Hydrogeologist and the conclusion is that the works:

¢ Did not adversely affect the hydrology or hydrogeology of the area,;
¢ Did not give rise to water pollution, and did not affect drinking water supplies; and

e Did not give rise to risk of or exacerbation of flooding.

The original assessment approved by An Bord Pleanala considered the overall scheme with a
more significant impact and concluded there would be no adverse impact on the Hydrology /
Hydrogeology of the area. The above conclusion on a smaller area is consistent with the
assessment made within the Environmental Impact Assessment that formed part of the planning
approval for the overall substation proposal.

It is concluded the unauthorized works and subsequent restoration works did not have an
adverse impact on the aquifers.
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PLANNING AND DEVELOPMENT ACTS 2000 - 2016
(SECTION 154)

ENFORCEMENT NOTICE
(UNAUTHORISED DEVELOPMENT)

Enforcement notice served on: UD17/33

Fintan Slye, Director, EirGrid Public Limited Company, The Oval, 160 Shelbourne Road,
Ballsbridge, Dublin 4, D04 Y2Y4

Notice

Laois County Council, as local authority with responsibility for enforcement of the Planning
and Development Act 2000 - 2016 in the County of Laois, hereby issues this Enforcement Notice
to you pursuant to Section 153 and Section 154 of the Planning and Development Act 2000,as
amended, in respect of unauthorised development carried on by you at the townland of
Coolnabacky, in the barony of Cullenagh, and County of Laois and postal address of
Coolnabacky, Timahoe, Co. Laois, more particularly identified in the map annexed to this notice
and outlined with a red line. The lands in question are referred to below as "the lands".

or

You are a director of the body corporate responsible for carrying out unauthorised development
on them.

Nature of Unauthorised Development

The unauthorised development consists of

Unauthorised site development works in non compliance with conditions of Strategic
Infrastructure Development Ref 11.VAQ015.



This development is unauthorised because:

*

The carrying on of this development on the lands is not exempted development and is
unauthorised development comprising unauthorised works.

The carrying out of development which is the subject of a permission granted under
either under Section 34 or 37 of the Planning and Development Act 2000, as amended, or
under Part IV of the Local Government (Planning and Development) Act 1963 in non-
compliance with a condition to which that permission is subject is unauthorised works
and amounts to unauthorised development as defined in section 2 of the Planning and
Development Act 2000, as amended.

The development commenced on or after 1 October 1964.

Requirements
Pursuant to Section 154(5)(a) and (b) of the Planning and Development Act 2000, as amended:

You are hereby required to:

Cease the said development on receipt of this notice.

Carry out the restoration works on site in accordance with the restoration plan dated 4th
July 2017, which was received by the Planning Authority on 4t July 2017, by 4pm on
8th September 2017.

Carry out a hydrological/ hydrogeoloical report to assess the impact of the unauthorized
development on the aquifer by a suitably qualified person and submit this report to the
Planning authority by 4pm on 22nd September 2017.

Warnin

Pursuant to Section 154(5)(c) and (e) of the Planning and Development Act 2000, as amended:

Please note that, unless you take the steps specified above within the time stated (or such
extended period not exceeding six months as the Council may expressly allow):

1.
2

You may be guilty of an offence; and

The Council may enter on the land and take such steps, including the removal,
demolition, or alteration of any structure, and may recover any expenses reasonably
incurred by it in that behalf.



Costs

Pursuant to Section 154(5)(d) of the Planning and Development Act 2000, as amended:

You are hereby required to refund to the Council the sum of €1,200, being the costs and
expenses reasonably incurred by it in relation to the detection and issue of this Enforcement
Notice and Warning Letter dated 30/05/2017. This sum includes costs incurred in respect of
the remuneration and other expenses of employees, consultants and advisers.

Signed on behalf of Laois County Council: M
ANGELA mY
SENIOR R

PLANNING

187
Dated: JULY 2017
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FAQ: Michael Callan,

Assistant Staff Officer,
Planning Enforcement,
Laois County Council,

Aras an Chontae,

Portlaoise,
Co. Laois.

4™ July 2017.

Re: Unauthorised Development at Coolnabacca, Co. Laois.

Ref. U.D. 17/33

Proposal to restore the lands at Coolnabacca to their original condition.
Dear Michael,

EirGrid acknowledges receipt of the Letter from Laois County Council, dated 21*
June 2017 requesting a proposal to restore the lands to their original condition.

Our proposal in respect of same is set out below. In order to restore the lands
EirGrid propose to undertake the following works:

» Dismantling the partially erected tower and digging out of the associated
bases

= Transportation of all materials from the site

= Removal of stoned access created aver drain

« Make good all disturbed lands

¢ Allow local hedgerows removal to naturally regenerate

The following plant would be required to underiake these works:

e Lorries

« Excavators

e Rock breaker

o Dumper

« Assccialed site facilities

The timeframe to undertake these works would be five weeks, which includes the
time for mobilization of contractors.

We also note that such works set out in this proposal comprises development as
defined under the Planning and Development Act, 2000 (as amended).

Yours sincerely,

NIWE\ NN

Des Cox
Senior Planning Consultant,
EirGrid PLC.

EIRGRID

www.elrgrid.com

The Oval, 160 Shelbourne Road
Ballsbridge, Dublin D04 FW28, Ireland

Telephone +353 1 677 1700
Emall info@eirgrid.com

John O'Connor
DrJoan Smyth
Fintan Slye

Richard Sterling

Michael Hand
Liam O'Halloran
Shane Brennan

Tom Finn
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2. PURPOSE

Health & safety method statements have proved to be an effective & practical management tool, especially
for higher risk work. A health & safety method statement draws together the information compiled about
the various hazards and the ways in which they are to be controlled for any particular job.

The health, safety, Environmental & welfare method statements takes into account the conclusions of
assessments made under all the Safety, Health, Environmental and welfare legal obligations of the country
ERA are operating in. Additional, site specific, personal risk assessments will be necessary. Account has been
taken of the Company’s health & safety organization, current legislation, codes of practice, training
procedures & staff selection processes.

This is a generic document and the details described will apply under most circumstances, however conditions
vary from site to site. Design & work planning and personal risk assessment should be used to identify and
control the hazards at all stages during the job.

3. ScoPe
This Method Statement is prepared for the:

Set up site (enclosure).

Access Road.

Scan dig area and prepare Permit to dig for crew.

Break concrete and Excavate out the existing foundations to depth as required.
Reinstate hole with existing backfill and topsoil

Removal of drain crossing reinstatement of site

following completion of works

4. RISK ASSESSMENT
Excavations:

All excavation work will be carried out in accordance with this method statement, ESBN procedures
and in accordance with COP Avoiding Danger from Underground Services and A Guide to Safety in
Excavations.

ERA will issue excavation permits to the machine operators and copies of these permits will be kept
in the cab of the machine carrying out the excavation.

Prior to excavation work commencing, each area will be scanned for services along with consultation
with ESB (Central Site), relevant Station personnel, Bord Gais, Eir and the local council.

Excavations will be fenced off, signposted and protected if they are left unattended irrespective if
the depth of the excavations.

All areas must be scanned prior to excavation / clearance works and the scan log sheet will be filled
out. All known services will be clearly marked and identified on site. Trial holes may need to be dug
to determine exact location and depths of services.

All services should be assumed live at all times.

When working near live sewage gloves must be worn at all times and good hygiene practices to be
carried out by all personnel.

Pumps will be available, if required to keep the excavations free of water.

Flooded trenches are to be drained as soon as possible and are to be fully inspected by a competent
person, prior to work re-commencing.

Areas that have been scanned and have a permit will be identified in the scan log sheet, and where
there may be continuous excavation works required the area where the permit and scan has been
carried out will be marked with a physical barrier.
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Properly secured stop blocks or a suitable alternative shall be used (when possible) where trucks or
other plant are tipping into the excavation or when they are in close proximity to the excavation.
Only hand digging is permitted within 0.5 m of known services.

For all excavations, excavated spoil will be placed at a safe distance away from the open excavations,
to avoid risk of danger to persons at ground level or at work below, and also to facilitate safeguarding
of excavations if they remain open overnight. All unwanted spoil will be removed from the site to a
licensed tip by a licensed hauler. Relevant permits will be stored in the health and safety file. Safe
distances will be determined on site taking account of live apparatus, ground conditions, weather,
soil types, and evidence of collapse or weakening of the side walls of the excavations, etc.

If it will be required to leave any excavation open overnight, the excavation will be protected by the
erection of suitable fencing and Danger/ Warning notices. Where excavation is taking place, the safety
of ERA staff and all others must be fully catered for, including the provision of fencing and signage.
Where excavation is taking place near, or in the vicinity of, existing structures, care will be taken to
avoid damage to or subsidence of these foundations etc.

There will be suitable access provided to all excavations.

All excavations greater than 2 meters’ depth that require personnel to access will be inspected with
the results recorded on the AF3.

Slinger/Signaler will assist with the directing and loading/offloading at all times.

Vehicular and Pedestrian Traffic:

Access/ egress to the work sites will be sighposted and all personnel coming on to site must sign in
on the J.S.S.P daily. Signage will also be erected on the public road to warn the public of the presence
of construction traffic in the area. Controls will be put in place on access/ egress routes within the
work area to ensure pedestrian safety.

Extreme care is required when exiting/ entering the sites at all times.

Additional Controls:

GA1 Cert available for Excavators, Site Dumpers
GA2 forms to be completed for all of the above.
CSCS trained staff for Slinger/Signaler, Excavator / Dumper drivers and for locating Underground
Services.
Clean as you go system in place. Regular housekeeping will be conducted to reduce trip hazards. The
works area will be maintained at all times to achieve a safe place of work.
Workers must be aware at all times of site restrictions and close proximity of Overhead lines and the
presence of a large number of heavy plant working on site.
Note in this case Height Restrictor at 4.7m will be required on the excavator for works below the
110kv line
All vehicles, plant and machinery to have flashing beacons and rear mounted cameras as required.
When operating machinery mobile phones are not to be used.
On site speed limit of 10 Km/h to be obeyed at all times.
Manual handling of items should be kept to a minimum.
All employees will have manual handling training
Mechanical handling equipment shall be used, where possible
Slinger/Signaler will assist with the directing and loading/offloading at all times.
Barriers and signage will be checked regularly by the site supervisor
Drains should be inspected on a daily basis
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Personal Protective Equipment Required
- Safety Boots with ankle protection
- Safety Helmets and chin straps.
- High Visibility Vests.
- Gloves.
- Safety Glasses
- Ear defenders for Sheet Piling/Rock Breaking

5. HEALTH AND SAFETY INSTRUCTIONS FOR PERSONS INVOLVED WITH THE WORK
- Conduct work in compliance with this work method statement.
- Comply with site safety rules as indicated during induction
- Comply with requirements of permit system
- Obey all instructions from PSCS and ESB Staff

6. INSPECTION AND MAINTENANCE

All safety critical equipment will be inspected immediately prior to use. Complex equipment is allocated a
unique number and is maintained by qualified technicians at least in line with manufacturers’
recommendations.

Lifting equipment is formally inspected and marked every six months, and weekly by the user GA2. Electrical
equipment is formally inspected marked every twelve months. Formal defect reporting systems are in place.
Maintenance and inspection details are recorded and kept.

7. TRAINING
- Induction Training by PSCS
- Tool Box Talk on contents of Method Statement by ERA management
- Manual Handling Training
- FAS Safe Pass Training
- CSCS Slinger / Signaler
- CSCS Track Machine Operator
- CSCS Dumper Operator
- Certification for all slings, chains and lifting appliances within site safety file
- Abrasive wheel training as required
- First Aid Training

8. COMMUNICATION AND INFORMATION

Before planned work takes place, a briefing pack of information will be collated. The contents of this pack
will be discussed with those carrying out the work. The briefing pack will be available at the point of work
and may contain;

Completed JSSP Appropriate plans, drawings and sketches

Manufacturers operating instructions The work instruction

Information relating to any safety documents | Otherinformation which may assist in reducing on site risks (i.e.
relevant to the job (i.e. PTW etc.) Jumper configuration sheet & Polarity check sheet)

Certain tasks require that all those doing the work agree clear communication systems before work starts.
Special consideration should be given to the nature of the work and the environment (e.g. noise, poor
visibility, intricacy of the work etc.). Mobile phones or 2 way radios are supplied.
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9. STEP BY STEP SEQUENCE INVOLVED IN DOING WORK

Site Set-up (enclosure):

All persons will have attended an onsite induction prior to entering the site and this method
statement(s) will be communicated to and signed off by all personnel engaged in the works.

A daily JSSP will be completed and signed by all site visitors

A suitable site entrance will be established with cones and signage erected on the roadside.

Parking areas will be identified close to the work zone to allow safe loading and unloading of plant,
materials and employee movement.

Site welfare facilities will be identified and arrangements made for their use by ERA staff.

A site exclusion zone will be established. This zone should be large enough to accommodate all
activities associated with the civil works to be undertaken. This area will be delineated using white
fencing post and 6mm blue nylon rope.

A site multi board will be erected at the site entrance and will contain details of the site rules and
PPE requirements.

Addition signage such as ‘Deep Excavation’ and ‘No Entry’ will be erected along the perimeter line.
Barriers using timber handrails will be erected around the excavation area.

An area on site will be designated for the temporary stockpiling of excavated material.

The entire site will be scanned for underground services with a Cable Avoidance Tool.

A scan log sheet will be completed by a competent person.

An excavation permit will then be completed before the works can commence.

Ensure appropriate training records and certifications are included in the site safety folder.

Access Road / Site Area

Route and direction of access road will be pre-agreed with Reach Active 360 Excavator and Site
Dumper will be used.

All soft material, including topsoil will be excavated and side casted with the Excavator.

Where required, a sub base layer of aggregate will be placed

Terram will be rolled out the full length of the access road footprint with a top/ finish layer of
aggregate if required.

Area will be rolled with Excavator to provide compaction of aggregate
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- Where works are taking place underneath Overhead Lines — a Height Restrictor will be fitted to the
Excavator and adjusted to ensure Close Proximity is not breached.
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Excavate out the existing bases to the depth as required.

D

W

With the excavation permit in place, the excavator can set up over the first existing leg base[A], as is
on site.

Typically, a 13-ton excavator with a selection of rock breaker, trenching, digging and grading buckets
will excavate to the required depth (3.2 m below original GL)

The excavator driver will endeavor to maintain clean vertical faces to the excavation. Over-break and
loose debris will be removed as the excavation proceeds.

Spoil will be side cast and stockpiled not less than 3.5 m from the closest edge of the excavation.
Where necessary spoil may be loaded directly into a site dumper or other transport provided that
the operator of such transport is clear of the vehicle. This particularly applies to Dumper drivers.
Once the excavation is complete, an AF3 form will be completed every day that the excavation
remains open.

All excavated material will be removed off site to a licensed waste disposal company.

Once the excavation is complete, Hole [A] will be photographed for future reference and will be
checked on site by a competent person.

Hole A will then be back filled and compacted every 300mm with the existing spoil previously
removed from the hole.

This process will be repeated for legs B, CAND D

Once backed and top 300mm top soiled, the area will be grass seeded as per existing grass
specification.
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Breaking out Rock

Rock, when encountered shall be removed, to complete the excavation to required dimensions as
per the design.

A hydraulic rock breaker attachment shall be fitted to the excavator quick hitch and will be used to
transfer impact forces, and to fracture the rock and reduce it to a size that will allow it to be removed
using a standard bucket.

A second excavator may be made available depending on the extent of the rock removal required.

In addition to the standard PPE, ear defenders and eye protection shall be worn in the vicinity of the
rock breaking activity.

10.SUPERVISION

- Project Manager
- Site Manager

- Civils Supervisor
- PICW

11.SPECIFICATION
All work must be carried out and completed in accordance with current method statements and client’s O/H

Line Construction Standards

| 12.EMERGENCY ARRANGEMENTS

Site first aider Diarmuid Crowley (086) | Nearest Hospital Hospital Tel.: 00353 57 862
0492744 1364 or 112
First aid located at Site office/Vans Fire point located at Site office

Assembly point Site compound Spill kit located at Site stores
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13. AMENDMENTS — SIGNING SHEET




Document ERA HV 232
Issued 24-05-2012
Reviewed 30-03-2017
Review Due | 24-04-2017
Owner ERA

Excavation and

Installation of 110kV

Tower foundation
Athy-Portlaoise
Diversion

g
ReachActive

Page 13 of 31
Reviewed By D Crowley
Written by J Cosgrove
Type Generic

I herby verify that | have read and understand this document and have been given the
appropriate training to carry out the work safely. My duties as an employee have been explained
to me, with regards to Health & Safety

Print Name (Block Capitals)

Signature

Date
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Risk Assessment

Ref

Description

Hazards

Actual Risks

Without
Controls

Control Measures

With Controls

Vehicle / Mobile
Plant and
Pedestrian

Movement on Site

Slips, Trips & Falls
Impact with
Vehicles
Blocked
routes

escape

Death

Major Injuries
Personal/public
injury

L [s/C] RR
5| 5 |25

Traffic Management Plan agreed with
all parties available and briefed to all
staff

Pedestrians separated from vehicle
movement by use of barriers and
delineation. Reversing minimized to
restricted area and controlled by use of
banksman. Vehicles equipped with
safety and warning devices. Driver
monitoring systems. All vehicles
maintained and records kept. All
operators competent and certificated.
High visibility clothing worn at all times.
Ensure a traffic management plan is
available where necessary.

s/C
5

L

RR
5

Access and egress

Slips, trips, falls.
Animals

Personal/public
injury

Choose the correct point to gain access
and egress to and from your work.
Examine each site for the presence of
animals that could cause you harm. At
all times use the correct PPE for the task
being performed and use in the correct
manner. Be mindful of changes in site
conditions as your work progresses e.g.
change in weather conditions

Always ask the owner about animals
and livestock, be cautious around dogs,
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even if they are friendly, and always
keep gates locked after entry / exit to
prevent livestock escaping. document
on the JSSP
Manual handling | Pulling Personal/public | 3 12 | Ensure the public is kept away from 4
Pushing injury operations. Assess the task and use
Lifting mechanical means if possible. Gloves
Lowering must be used. Operative must be
trained in manual handling procedure.
Correct manual handling procedure
must be adopted. Assess the item,
which requires lifting. If it is too heavy
to manually lift use mechanical means.
If possible to lift manually use kinetic
lifting technique as shown during your
Manual handling Awareness Training.
Seek assistance to make the lift.
Ground Work Falling  Objects/ | Soft tissue | 4 20 | Remain outside the exclusion zone. 5
Strain/ Trips damage. Use sash line to raise and lower
Fracture, Cuts, equipment. Do not throw materials up.
Bruises/ Request permission to enter the
Lacerations/ exclusion zone. Use correct manual
Fractures handling procedures. Keep the site
clear of materials, which could cause
trips. Practice good housekeeping.
Visibility. Poor visibility due | Ranging from | 4 20 | Cease operations when visibility makes 10
Inadequate to weather | minor bruising works area hazardous. Improve site
lighting conditions.  Slips, | to fractures and visibility by using appropriate lighting

Trips and Falls

possible fatality

where possible. Keep signage clean to
maintain reflectivity. Ensure sufficient
temporary lighting is available,
stationary or mobile and regular checks
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to ensure suitability by a competent
operative

In case of lights failing, ensure they are
supplied from two independent power
sources. Hang lights to suitable points
above head height wherever possible
to avoid tripping hazards.

Check the PAT test date is in
compliance.

Signage Geography of | Injury through | 5 5 25 | Extend start of coning/ signage to 10
work pace, | vehicular provide better advanced warning to
junctions & slip| accident, struck approaching traffic. Make sure traffic
roads, by vehicle. flows from junctions’/slip roads are
Ranging from incorporated into traffic management
minor bruising plan, consider additional control by
to fractures and traffic signals. Always ensure signs and
possible fatality cones are clean. Always have sand
bags in the vehicle to secure signage on
windy days. Place a courtesy sign at
the entrance to the job site.
Controlling traffic | Collision or struck | Injury through | 5 5 25 | Position signs/lights for maximum 10
by vehicle vehicular warning and allow sufficient space for
accident, struck passing/waiting traffic. Make sure
by vehicle. control method reflects traffic flow.
Ranging from Have manual control means available
minor bruising for emergency use. Complete a traffic
to fractures and management plan where necessary,
possible fatality only trained TM personnel can alter the
flow of traffic
Pedestrian access | Struck by vehicles | Ranging from | 5 5 25 | Install suitable safe pedestrian access 10

Uneven ground

minor bruising

points. Install
pedestrian

diversions  using
barriers as required.
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to fractures and
possible fatality

Consider escort person for extreme
situations. Keep pedestrian access
routes clear and free from obstacles.

Weather
Conditions

Road accidents
Accidents on site
Lightning

High Winds

Soft tissue | 4
damage.
Fracture, Cuts,
Bruises/
Lacerations/
Fractures

20

Remain outside the exclusion zone
Endless sash lines to be attached to all
loads being dismantled and erected.
Co-ordinate with spotter/observer on
a regular basis for sudden changes in
weather conditions.

Vehicle lights must be on at all times
durinF adverse weather where
visibility is limited. The site engineer
will determine if work should stop on
site due to the dangers of adverse
weather. Suitable PPE to be provided
for inclement weather.

No work to take place near electrical
structures when the lightning risk is
high. Staff to remain a minimum of
10m away from structure. Follow the
guidelines when operating vehicles
always document changes in the
weather in the JSSP i.e. wind, rain, ice,
sun

10

10

Working
Heights

at

Falls from heights.
Falling Objects.

Cuts & Bruises, | 5
Sprains,
fractures &
Fatalities.

25

A Harness must be worn at all times
where there is a danger of a fall; it must
also be attached to a suitable anchor
point. Programmed inspection of
harness belt and climb safe/ Daily
inspection of climbing irons harness
and climb safe. Recorded on the GA3
forms. Training, Experience and
Knowledge required for task. Exclusion
zone to be put in place and an observer
to control the area when others work at
height.

10
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11 | Pole climbing Pole rot, Death, Serious 25 | Carry out pre-climb checks on poles to 10

Conductor Injury, be climbed. Carry out checks on all
damage, Fracture, adjacent poles. Carry out condition
Animals, Lacerations, assessment on conductor in the span to
Creosote, Soft tissue be worked on and in the adjacent
Falls, damage. spans. Check all climbing equipment

Pole breaking

and ensure that all equipment is to the
correct specification and is in a
serviceable state for the purpose
intended. Correct PPE to be worn. A
physical exclusion zone must be in place
around the pole before work
commences. Hands must be covered to
protect against contact with creosote.
Hammer test the pole before climbing.
Hammer test the pole while climbing.
Climb safe must be used correctly
Programmed inspection of harness belt
and clickers (GA1). Weekly Inspection
GA2. Daily inspection of harness and
lanyards (ERA form). All correct PPE to
be worn. Only trained personnel must
work aloft. Adequate light must be used
in darkness. The auxiliary belt must be
used when drilling and climbing over
objects. Climbing operations must
cease for 0.5Hrs after thunder or
lightning is heard or observed. Climbing
must cease in excessive winds.
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12

Poor
housekeeping

Slips, trips and
falls.

Sprains, sprains,
back injury ,
cuts

Maintain a good standard of
housekeeping at all times, route cables
and hoses so they do not obstruct the
work area or walkways. Do not let bolts
or tools accumulate at the feet of the
operator. Remove waste material and
transport it regularly to the disposal
point and place it in an appropriate
skip.

Place all general and special waste in
the bins provided.

13

Sharp edges and
pinch points

Cuts and crush
injuries.

Cuts , pinching ,
trapped fingers

All operatives must wear suitable
gloves at all times. Care must be taken
to avoid trapping your hands and/or
fingers beneath objects being handled
and during handling or lifting operation
(pinch points), avoid and document
pinch points in your JSSP.

Dress all sharp edges when possible.

14

Ascending and
descending from
ladders

Falls from heights.
Proximity to live
overhead services,
Falling objects

Death,
Major injury,
Fractures,
Minor injury

25

Inspect the ladder before each use
ensuring tag is affixed and in date, do
not use if there is any damage to the
ladder, report it immediately to your
supervisor and quarantine ASAP. The
ladder must be footed at all times. Keep
ladder free of dirt grease or oil. Use
correctly.

Do not carry items up or down the
ladder. The three points of contact
must be maintained at all times. Watch
out for live overhead services. Look for
loose items where the ladder is resting

10
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(roofing materials, fascia, soffit)
handling of material at ladder top and
working to be limited to 30minutes per
activity.
15 | use of All Terrain | Speeding, loss of | Death, 25 | Trained  operatives only, no 10
Vehicle control, Major injury, passengers, no operatives under 16
Overturning, Fractures, years. Correct PPE to be worn, Helmet,
carrying of | Minor injury High visibility clothing, glove’s.
passengers, Reduced speed. No abnormal loading
carrying of of the ATV. Use of cargo boxes to hold
materials equipment. Limited use on roads.
Switch on lights for better visibility of
ATV.
16 | working from an | Over turning, | Injury to 25 | Only trained certificated MEWP 10
MEWP Objects falling | personnel, due operative to use. GA1 available in date
from heights, | to overturning, and free of defects. Weekly GA2 to be

Incorrect use for
lifting objects.
Poor assessment
of ground
condition (soft,
slope or level).

unstable load,
falling out of the
basket. Objects
falling from the
basket.

carried out on MEWP and daily ERA
inspection. Correct PPE to be worn.
Harness to be worn at all times and
attached to the designated anchor
point in the MEWP with short 1 meter
lanyard. Programmed inspection of
harness and lanyards. Daily inspection.
Recorded on the GA3 forms. The SWL
load is not to be exceeded. The
permitted amount of personnel is not
exceeded. An assessment of the
ground condition, slope and level for
the position of the MEWP. Use of
spreader plates underneath all
outrigger plates when deployed.
Ensure the Vehicle is fitted with lights
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and rotating beacon. Only operate
when safe to do so. Never operate a
MEWP in high winds as per
manufacturer’s guidelines.

During erection works, area below
MEWP to be have an exclusion zone
erected and warning signs erected.
Storage of material on the body of
MEWP to be restricted due to
hindrance of operation and risk of
structural damage.

17

Electrical
Hand/Tools,

Hand injury
impact, fire

’

Electric Shock, | 5
Wrist Sprain,
Entrapment

25

All Electrical tools and extension cables
must have a valid PAT Test Certificate.
Inspect before use, report any defects.
Care must be taken during the drilling
operation to avoid the drill from
jamming causing it to make sudden
twisting movements. Correct PPE to be
worn. Tools should only be used for
design purpose.

10

18

Hazardous
substances

Respiratory
problems,
Chemical burns,
Allergic reactions

Asphyxiation & | 5
respiratory
damage, burns,
Scarring

25

Carry out a risk assessment based on
the material present. Wear the correct
PPE, as stipulated in the assessment.
Ensure all operatives have knowledge,
training and experience. Have the
material Safety Data sheet for the
substance for reference. Smoke, fume
and dust suppression if required.
Emergency equipment present if
necessary. Always ensure a trained
first aider is on site.

15
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20 | Environmental Pollution of the | Spillage of oils | 3 12 | Good housekeeping. Spillage 6
Considerations environment from | or fuels , waste containment and disposal. Smoke,
work activities left behind fume and dust suppression. Emergency
procedures. Ensure all operatives have
knowledge, training and experience.
Have the material Safety Data sheet for
the substance for reference Ensure all
operatives are trained in the use of spill
kit awareness and deployment.
21 | Lifting Equipment | Failing of | Death 5 25 | Machine driver and Banksman to be 10
Teleporter. equipment Major injury trained and certified CSCS. All
Striking of | Occupational equipment to be inspected and colour
operatives Health injuries coded, never use a piece of equipment
Striking and that is not tagged (inspected). Lifting
overhead utility plan to be used if required. Ensure
services correct use of ground pads at all times.
Noise Check for overhead service if live and in
Overturning local works area stop work. Relocate
machinery away from hazard. Ensure
Lifting equipment is certificated,
maintained and checked daily by
operator. Record of inspection to be
filled out weekly (GA2) and daily ERA
check sheet. Use correct safety pins,
shackles etc. at all times
22 | Use of Mobile | Lack of | Serious, Fatal | 4 20 | While plant is in use, operators must 5
Phone on Site concentration and | Injury not use mobile phones on site.
control of All others only use phone when safe to
equipment do so. Drivers of vehicles must not use

mobile phones when driving
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23 | Excavations Overhead and | Electrocution, 25 | Use of cable plans, location equipment 10
Underground Death, injury, and cables marked prior to work. Trial
cables. Striking Burns holes. Safe digging Procedures.
Underground Explosion Exclusion zones around excavations.
services, eg. Gas, | Drowning Display warning signs. Correct PPE to
electricity, water, | Crush injuries be worn. Complete a location survey.
etc. Trench | Asphyxiation Check for signs of manhole covers and
Collapse Damage to trenches. Mark services on the ground.
Impact with | plant and Avoid parking on any areas suspected
persons & | Equipment of having underground services. Scan
structures  from ground after excavating 300mm of
moving vehicles. ground in case services are too deep to
Manual handling be picked up in original survey. Use of
materials. Trained, knowledgeable and
experienced staff.
Permit to work and Permit to dig in
place and signed prior to any work.
Spoil to be stored as correct distance
from edge of excavation. Depth =
distance from edge.
Goal posts and bunting to be used for
highlighting presence of overhead
cables.
24 | Animals/Livestock | Injury / bites / loss | Personnel 25 | Ask the owner about animals and 10
of control injury, members livestock, be cautious around dogs,
of public even if they are friendly, and always
keep gates locked after entry/exit to
prevent livestock escaping. Fields with
cattle, bulls maybe included within the
herd. Erect exclusion zone to keep
cattle away from works. Document on
the JSSP
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25 | Fire Burns, property | Explosion, 15 | Firefighting training provided. 10

damage, Soft | Death, injury, Provide suitable / sufficient firefighting

tissue damage. | Burns, Property equipment. Never use water

Fracture, Cuts, | damage, extinguisher on an electrical fire

Bruises, vehicles / Provide waste containers & remove

Lacerations, homes burns rubbish on regular basis.

Fractures Store flammable materials &
substances correctly. No smoking/no
naked flame notices erected. Ensure
the first aid kit is fully stocked.

26 | Working in a | Noise Damage to ears. 12 | PPE. Ear protection. 3
Noisy Deafness Noise assessments.
Environment Tinnitus. If noise levels exceed: (1) 80 dB(A)
Stress. Notify employees, hearing protection
advised.
(2) 85dB(A)
Notify employees, make hearing
protection mandatory.
Provide health surveillance
Post warning signs.
Silenced plant. Well-maintained &
certified plant/equipment.
Screen off area.
Contact with Injury to Person | Injury to Person 25 | Ensure adequate clearances are 10
27 | Electricity Electrocution Electrocution maintained _from  adjacent live

Burns
Death

Burns
Death

equipment. Where necessary erect
suitable barriers and use excavators
fitted with height restrictors.

Goal Posts or Controlled Gate
System to be used for access under
existing lines. Where clearances
cannot be maintained lines to be
made dead and earthed and permit
to work issued. Protect against
adjacent live parts.
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28 | Plant & | Contact with | Electrocution, 4 20 ggergg%r:téng éE,aJ_I, tpﬁi'rr\'f% dn agmtl 10
Equipment persons on site| Death, injury, and certificated. Lifting plan developed
Collision with | Burns where necessary.
other site traffic Explosion Crush Suitable and adequate plant for the
Poor working | iniuries operation. Specific risk assessment
order ) . carried out. Do not leave keys in plant.
Overturnin Asphyxiation Visually inspect plant to check it is in
g Damage to good order daily and complete
inspection sheet.
plant and All plant should be properly certified
Equipment Report and repair  defects
Environmental immediately — machine will be
taken out of use until serious
Damage defects are repaired
Occupational All personnel on site must wear
Health injuries correct PPE. High visibility clothing
to ensure they can be seen on site
by machine operators.
All plant on site will be fitted with
reversing alarms and flashing
beacons. Site operatives attending
plant should observe a safe
distance from working plant, e.g.
staying clear from the rear of a
tipping lorry.
29 | Refueling Plant Explosion Death 3 15 | Switch off engines, lights and mobile 5
Slips / Tri Serious  Iniur phones. No smoking. Use only
Ips / 1nps u jury approved containers. Diesel tanks, fuel
Ground Damage to cans, etc., should be stored and used
Contamination plant and so that leakages/spillages can be
Equi contained. Spill kits must be available
quipment on site. In the event of spillage during
Environmental refueling - use spill kit & bag
Damage contaminated materials to dispose of
. as hazardous waste. Larger volumes of
Occupational fuel to be stored in bunded fuel
Health injuries bowsers. No smoking
Replace hoses after use
Over 18 years old personnel to refuel.
30 | Tower climbing Fatigue of Steel, Death, Serious | 5 25 | Carry out pre-climb checks on towers 10

Injury,

to be climbed. Carry out condition




Document | ERA HV 232 Excavation and Pago:e 26 of 31
Issu'ed 24-05-2012 Installation of 110kV @ Re\{lewed By D Crowley
Reviewed 30-03-2017 Tower foundation ) Written by J Cosgrove
Review 24-04-2017 : ReachActive _
Due Athy-Portlaoise Type Generic
Owner ERA Diversion
Conductor Fracture, assessment on conductor in the span
damage, Lacerations, to be worked on and in the adjacent
Failure of | Soft tissue spans. Check all climbing equipment
prefabricated damage. and ensure that all equipment is to the

components due
to over stressed,
Loose components
Falls,

Weather
conditions (Ice on
tower structure)

correct specification and is in a
serviceable state for the purpose
intended. Correct PPE to be worn. A
physical exclusion zone must be in
place around the tower before work
commences. Operatives to be trained in
use of clickers. Programmed inspection
of harness belt and clickers (GA1).
Weekly Inspection GA2. Daily
inspection of harness and lanyards (ERA
form). All correct PPE to be worn. Only
trained personnel must work aloft.
Adequate light must be used in
darkness. Climbing operations must
cease for 0.5Hrs after thunder or
lightning is heard or observed.
Climbing must cease in excessive
winds. Excessive ice on the structure
must be assessed and reported to
supervisor.
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RISK INDEX

The risk index is then simply defined by multiplying together the frequency index and severity index. With this ranking system this will yield a number
between 1 and 25.

Refer to the following table and read off the priority rating:

L 1 1 2 3 4 5
|
K 2 2 4 6 8 10
E
L 3 3 6 9 12 15
[
H 4 4 8 12
@)
@) 3) 5 10 15
D
1 2 3 4 5
SEVERITY/CONSEQUENCE
The foIIowini shadini indicates the level of risk:
Tolerable 6-15
Negligible 1-5

To evaluate risk: - Likelihood (L) * Severity (S) = Risk (R), Defined as High (16 - 25), Medium (6 - 15) or Low (1 - 5)
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14.ArPENDIX A: TOWER PLACEMENT CHECK SHEET
Project Tower Type
Foundation Type Tower No.

Relevant ESB Contact

Phone Number

Relevant Drawings

Aspect of tower orientation &
placement

Y/N

Comments

Has the tower been correctly
set-out by ESB? Including 4
corners of each foundation
and the 2 center lines?

Have those Pegs been

recorded with GPS?

Have they been extended to
avoid hazard?

Has the Z measurement on the
Pegging Diagram been
correctly marked?

Are the Rings in the correct
position over Z on the 804
subbase?

Have the Screeds inside the
rings been poured and the
Steel plates Placed & leveled
correctly?

Have the 2 string lines and 4
plum-bobs been correctly
positioned?

Are the levels, diagonals, and
faces all within the allowable
tolerances using the method
outlined in the method sheet?

Are all measurements for each
step recorded in the Engineers
Level Book and available for
inspection?

Has the ESB contact been
notified of any issues that may
have arisen during the
previous checks?
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Record the pre-pour measurements below

DIAGONALS
1-3
2-4
LEVELS FACES
1 1-2
2 2-3
3-4
3 4-1
4
Aspect of tower orientation & placement Y/N Comments

Has the finish level for pour 2 been marked
on the legs of the tower and the banks of the
trench?

Have you ensured that the concrete has been
brought up evenly around each leg and no
force that could affect the positioning of the
tower has been exerted on the base?

How many hours passed before straps were
removed?

Have the post pour checks been completed
and recorded on The foundation log sheet?

Are the post pour checks all within
tolerance? If not, has the ESB contact been
notified?

Checked By | Site Engineer/Manager Print:

Date: Signed:
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Curriculum Vitae

* Experience

 John has over ten years experience in the areas of environmental
: management and assessment with particular reference to EIA,
: groundwater assessments and contamination assessment.

- John provides specialist contribution to the project management of
- Environmental Impact Assessments as well as the preparation of
*individual sections (soil and water aspects of the environment);
: Groundwater resource exploration and development; Groundwater
- vulnerability and protection assessment; Design and management of
: site investigation/remediation programmes; Water quality monitoring
. and hydrogeology.

- John oversaw the soils and geology baseline surveys, and

: completed the soil, geology and hydrogeology impact prediction and
: mitigation specification for the various commercial, industrial, waste
: facilities. John’s previous experience includes:

Preparation of Environmental Impact Statements
Preparation of waste management permits/licenses
Pumping well design and data analysis

Report writing for contaminated land site investigations,
including review of all chemical data produced from site
investigation works, source-pathway-receptor based
qualitative risk assessment and subsequent development of
remediation strategies.

m Organising and conducting long term groundwater
monitoring programmes at various sites. This also included
analysis of the monitoring results and compilation of
quarterly and annual reports.

: EPA Source Protection Zones

* Article 7 of the Water Framework Directive (WFD) requires member
. states to establish “safeguard zones” for those bodies of water,
. including groundwater, utilised in the production of drinking water.
: As part of a CDM/TOBIN/OCM team, John has produced over 14
: safeguard zones/SPZs reports for various borehole and springs
- sources around Ireland.

* Templemore Flood Relief Scheme

- John assisted in the co-ordination, liaised with the client, statutory
. consultees & key stakeholders to determine key issues in relation to
: geology and hydrogeology for the application. John also provided
- geological and hydrogeological technical input which also involved
- leading a technical team undertaking assessments for the EIS.
 John also carried out contamination review for this project.

: Clifden and Costello Regional Water Supply Scheme ]
: John assisted in the management and co-ordination of geology and
: water chapters, liaised with the client, statutory consultees and key;
- stakeholders to determine key issues in relation to geology and
* hydrogeology. John completed the soils, geology and water chapter of
- the EIS for Costello RWSS and Clifden RWSS.

: Bilston Gasworks, Birmingham, UK ]
: Supervision of site investigation, enabling works and resident englneer
- for the remediation of the former gasworks site on Ward Street;
- Bilston, West Midlands, with the intended end use for residential and:
: open space development Remedlatlon included remediation of LNAPL

www.tobin.

< TOBIN & A w

Consulting Engineers

Galway | Dublin | Castlebar | London

John is a Hydrogeologist and holds the position of Senior
- Scientist with TOBIN Consulting Engineers. [

: His experience includes both fieldwork and report writing, :
- including groundwater and surface water sampling and :
- water quality monitoring, data interpretation and -
‘ supervision of drilling for various residential and :
- commercial developments :

m  M.Sc DIC Environmental Engineering

Imperial College London, 2003

- m B.Sc. Environmental Science

National University of Ireland, Galway, 2000

: m  IAHMember of the International Association of

Hydrogeologists (Irish Group)

m Professional Geologist (PGeo)
 m  Member of the International Association of

Hydrogeologists (Irish Group) (IAH)

m  Member of the Irish Mining and Quarrying Society

(IMQS)

m Chartered Waste manager (MCIWM)

Safe Pass Certificate :
Location of Underground Services (LUGS) Certificate -
Quarry Pass Training and Certification ]
Landowner Survey Training

First Aider

Project Management

Route & Site Selection

Environmental Impact Assessment for soils, geology
and water

Environmental Monitoring

Contaminated Land Investigation and Remediation
Data Analysis and Interpretation

Contaminated Land Investigation and Remediation
Landowner Consultation

Expert Witness

ie

m TOBIN Consulting Engineers u @tobinengineers

Galway Dublin Castlebar London
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- Geologist

- Experience

© Monika Kabza is a qualified Hydrogeologist and has extensive

. experience in sediment mapping, zone of contribution (ZOC)

delineation, interpretation and 3D conceptualization, as well as the

: supervision and reporting of site and drilling operations. Her

experience also includes research, analysis, and interpretation of

- site investigation results, GIS mapping and modelling, creating maps

. and report writing.

§. Involved in defining the Zone of Contribution (ZOC) for
groundwater abstraction points for the Geological Survey of
Ireland (GSI) and National Federation of Group Water Schemes

: (NFGWS).

m  Assists with biannual groundwater level monitoring and
contributes to the periodic data reports and interpretive
assessment reports.

Assistant project manager for the Site Suitability course (SSA).
Supervision of drilling for the Lisheen Wind Farm (Phase 2) site

: investigation (2014).

- m  Worked as an assistant hydrogeologist on data collation and

: data entry into a GSI database (2013-2015).

m  Was involved in the Environmental Protection Agency (EPA)

: groundwater sampling project, collecting water samples from

: EPA monitoring sites.

- m Assisted with karst land form mapping and identification as part

' of the Kilmaine and Swinford Source Protection Reports for the

: EPA.

: m  Worked on the National Vulnerability Mapping Project at the

© GSI(2007-2013).

Her background of completing National Vulnerability Mapping and
- delineating the Zone of Contribution for Group Water Schemes gave
. her excellent experience, particularly in the context of the Irish
geological/hydrogeological environment.

éDemonstrates and teaches participants of the “Site Suitability
- Assessment for On-site waste water treatment systems” how to
classify log and record soil and subsoil classification according to
- GSI protocol BS5930 from 2007. Monika has presented the National
: Vulnerability Mapping to the monthly technical discussion meeting at
the Geological Survey of Ireland, International Association of
- Hydrogeologist (IAH Irish Group) and local authorities.

Monika Kabza holds the position of Geologist and is
: based currently in the Geological Survey of Ireland.

Monika is a qualified Hydrogeologist and is an
- experienced geological field mapper and in the
* supervision of drilling operations.

Her experience also includes research, analysis and
. interpretation of site investigation results.

m  M.Sc (Hon.)Groundwater Engineering,

AGH University of Science and Technology in
Krakow, Poland, 2003

m  Member of the International Association of

Hydrogeologists (Irish Group) (IAH)

m  Member of the Institute of Geologist of Ireland (IGI)

Professional Geologist (P.Geo.)

m  European Geologist (EurGeol.)

"~ m  TOBIN Health & Safety Awareness

Report Writing

GIS Software

Environmental Field Assessment
Landowner liaison

Subsoil Permeability Mapping

Drilling Supervision and subsoil logging
Word/Excel/PowerPoint

www.tobin.ie

m TOBIN Consulting Engineers u @tobinengineers

Dublin Castlebar

London

Galway
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Document Control Sheet

Report No.: 17-0439

Project Title: Coolnabacky 400kV GIS Substation

Client: ESB Networks

Client’s Representative: Killeen Civil Engineering
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Prepared by: Reviewed by: Approved by:
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The works were conducted in accordance with:
UK Specification for Ground Investigation 2nd Edition, published by ICE Publishing (2012)
British Standards Institute (2015) BS 5930:2015, Code of practice for site investigations.
BS EN 1997-2: 2007: Eurocode 7 - Geotechnical design - Part 2 Ground investigation and testing.

Geotechnical Society of Ireland (2016), Specification & Related Documents for Ground Investigation in
Ireland

Laboratory testing was conducted in accordance with:

British Standards Institute BS 1377:1990 parts 2,4, 5, 7 and 9
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METHODS OF DESCRIBING SOILS AND ROCKS

Soil and rock descriptions are based on the guidance in BS5930:2015, The Code of Practice for Site Investigation.

Abbreviations used on exploratory hole logs

U Nominal 100mm diameter undisturbed open tube sample (thick walled sampler)
uT Nominal 100mm diameter undisturbed open tube sample (thin walled sampler)
P Nominal 100mm diameter undisturbed piston sample

B Bulk disturbed sample

LB Large bulk disturbed sample

D Small disturbed sample

C Core sub-sample (displayed in the Field Records column on the logs)

L Liner sample from dynamic sampled borehole

w Water sample

ES /EW Soil sample for environmental testing / Water sample for environmental testing
SPT (s) Standard penetration test using a split spoon sampler (small disturbed sample obtained)
SPT (¢) Standard penetration test using 60 degree solid cone

Blows per increment during the standard penetration test. The initial two values relate to the seating
X,X/X,X,X,X drive (150mm) and the remaining four to the 75mm increments of the test length.

The length achieved is stated (mm) for any test increment less than 75mm

N=X SPT blow count ‘N’ given by the summation of the blows X’ required to drive the full test length (300mm)

N=X/Z Incomplete standard penetration test where the full test length was not achieved. The blows X’ represent
- the total blows for the given test length Z’ (mm)

\Y Shear vane test (borehole) Hand vane test (trial pit) Shear strength stated in kPa

VR V: undisturbed vane shear  strength VR: remoulded vane shear strength

dd/mm/yy: 1.0 | Date & water level at the borehole depth at the end of  shift

dd/mm/yy: dry and the start of the following shift

Abbreviations relating to rock core - reference Clause 36.4.4 of BS 5930: 2015

Total Core Recovery: Ratio of rock/soil core recovered (both solid and non-intact) to the total length of

TCR (%) core run.

Solid Core Recovery: Ratio of solid core to the total length of core run. Solid core has a full diameter,
SCR (%) uninterrupted by natural discontinuities, but not necessarily a full circumference and is measured along
the core axis between natural fractures.

RQD (%) Rock Quality Designation: Ratio of total length of solid core pieces greater than 100mm to the total length

of core run.

FI Fracture Index: Number of natural discontinuities per metre over an indicated length of core of similar
intensity of fracturing.

NI Non Intact: Used where the rock material was recovered fragmented, for example as fine to coarse gravel
size particles.

AZCL Assessed zone of core loss: The estimated depth range where core was not recovered.

DIF Drilling induced fracture: A fracture of non-geological origin brought about by the rock coring.

(xxx/XXX/XXX) Spacing between discontinuities (minimum/average/maximum).
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Coolnabacky - 400KV GIS Substation

1  AUTHORITY

On the instructions of Killeen Civil Engineering, (“the Client’s Representative”), acting on the behalf of ESB
Networks (“the Client”), a ground investigation was undertaken at the above location to provide
geotechnical and environmental information for input to the design and construction of a proposed
substation, accompanying structures and access roads.

This report details the work carried out both on site and in the geotechnical and chemical testing
laboratories; it contains a description of the site and the works undertaken, the exploratory hole logs and
the laboratory test results.

All information given in this report is based upon the ground conditions encountered during the site
investigation works, and on the results of the laboratory and field tests performed. However, there may be
conditions at the site that have not been taken into account, such as unpredictable soil strata, contaminant
concentrations, and water conditions between or below exploratory holes. It should be noted that
groundwater levels usually vary due to seasonal and/or other effects and may at times differ to those
recorded during the investigation. No responsibility can be taken for conditions not encountered through
the scope of work commissioned, for example between exploratory hole points, or beneath the termination
depths achieved.

This report was prepared by Causeway Geotech Ltd for the use of the Client and the Client’s Representative
in response to a particular set of instructions. Any other parties using the information contained in this
report do so at their own risk and any duty of care to those parties is excluded.

2 SCOPE

The extent of the investigation, as instructed by the Client’s Representative, included boreholes, trial pits,
soil sampling, groundwater monitoring, in-situ and laboratory testing, and the preparation of a factual
report on the findings.

3 DESCRIPTION OF SITE

As shown on the site location plan in Appendix A, the works were conducted on the site of agricultural fields
2.5km north of Timahoe in Co. Laois with access off the R426. The site is bounded on all sides by agricultural
land. An infilled quarry bounds the site immediately south of the site. The site is undulating ranging
between 98 and 101mOD.
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4 SITE OPERATIONS

4.1 Summary of site works

Site operations, which were conducted between 11t June and 2274 June 2018, comprised:

° nine light cable percussion boreholes;

° a standpipe installation in two boreholes;

° sixteen machine dug trial pits;

° an infiltration test performed in two trial pits; and
° indirect CBR tests at fifteen locations.

The exploratory holes and in-situ tests were located as instructed by the Client’s Representative, as shown
on the exploratory hole location plan in Appendix A.

4.2 Boreholes

Nine boreholes (BHO1-BH04 and BHO6-BH10) were put down to completion in minimum 200mm diameter
using a Dando 2000 light cable percussion boring rig. All boreholes were terminated either at their
scheduled completion depths, or else on encountering virtual refusal on obstructions or in very stiff
deposits.

Hand dug inspection pits were carried out between ground level and 1.20m depth to ensure boreholes were
put down at locations clear of services or subsurface obstructions.

Disturbed (bulk and small bag) samples were taken within the encountered strata. Undisturbed (U100)
samples were taken where appropriate and as directed within fine soils.

Standard penetration tests were carried out in accordance with BS EN 22476-3: 2005 at standard depth
intervals using the split spoon sampler (SPT(s) or solid cone attachment (SPT()). The penetrations are
stated for those tests for which the full 150mm seating drive or 300mm test drive was not possible. The N-
values provided on the borehole logs are uncorrected and no allowance has been made for energy ratio
corrections. The SPT hammer energy measurement report is provided in Appendix H.

Any water strikes encountered during boring were recorded along with any changes in their levels as the
borehole proceeded.
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4.3 Standpipe installations

A groundwater monitoring standpipe was installed in BHO1 and BH04.

Details of the installations, including the depth range of the response zone, are provided in Appendix B on
the individual borehole logs.

4.4 Trial Pits

Seventeen trial pits (TP01-TP07, TP09-TP16 and TP28) were excavated using a 3t tracked excavator fitted
with a 600mm wide bucket, to depths of 2.5m.

Disturbed (small jar and bulk bag) samples were taken at standard depth intervals and at change of strata.

Any water strikes encountered during excavation were recorded along with any changes in their levels as
the excavation proceeded. The stability of the trial pit walls was noted on completion.

Appendix C presents the trial pit logs with photographs of the pits and arising provided in Appendix D.

4.5 Infiltration tests

An infiltration/soakaway test was carried out at two locations (SATP15 and SATP16) in accordance with
BRE Digest 365 - Soakaways (BRE, 2016). The tests were conducted in similarly numbered trial pits.

Appendix E presents the results and analysis of the infiltration test. The absence of the outflow from the
pits precluded calculation of infiltration coefficients.

4.6 Indirect CBR tests

An indirect CBR test was conducted at fifteen locations (TP01-TP07 and TP09-TP16) using a Dynamic Cone
Penetrometer (DCP). The equipment was developed in conjunction with the UK Transport Research
Laboratory, is used widely throughout the world, and is referred to in the UK Highway Agency Interim
Advice Note 73/06.

The test results are presented in Appendix F in the form of plots of the variation with depth of the
penetration per blow. Straightlines have been fitted to the plots and the CBR for each depth range estimated
using the following relationship, which is derived from Kleyn & Van Heerden (1983):

Log CBR = 2.48-1.057 Log (mm/blow)

The frequently elevated CBR values are a consequence of the coarse-grained content of the penetrated soils
and are often not representative of the soil matrix.
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Surveying

The as-built exploratory hole positions were surveyed following completion of site operations by a Site
Engineer from Causeway Geotech. Surveying was carried out using a Trimble R6 GPS system employing
VRS and real time kinetic (RTK) techniques.

The plan coordinates (Irish National Grid) and ground elevation (mOD Malin) at each location are recorded

on the individual exploratory hole logs. The exploratory hole plan presented in Appendix A shows these as-
built positions.

Groundwater and ground gas monitoring

Following completion of site works, groundwater monitoring was conducted on two rounds. Ground water
monitoring was carried out using a water interface probe.

Details of groundwater are presented in Table 1 below.

Standing water levels (mbgl)
Date
BHO1 BH04
27/06/2018 1.1 1.24
11/07/2018 1.34 1.22
LABORATORY WORK

Upon their receipt in the laboratory, all disturbed samples were carefully examined and accurately
described, and their descriptions incorporated into the borehole logs.

Geotechnical laboratory testing of soils

Laboratory testing of soils comprised:

° soil classification: moisture content measurement, Atterberg Limit tests and particle size
distribution analysis.

° soil chemistry: pH and water soluble sulphate content

Laboratory testing of soils samples was carried out in accordance with British Standards Institute:
BS 1377, Methods of test for soils for civil engineering purposes; Part 1 (2016), and Parts 2-9 (1990).

The test results are presented in Appendix G.
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6 GROUND CONDITIONS

6.1 General geology of the area

Published geological mapping indicate the superficial deposits underlying the site comprise alluvium and
glacial gravels. These deposits are underlain by limestones of the Ballyadams Formation

6.2 Ground types encountered during investigation of the site

A summary of the ground types encountered in the exploratory holes is listed below, in approximate
stratigraphic order:

° Topsoil: encountered typically in 300-500mm thickness across the site.
° Made Ground (fill): reworked topsoil encountered to a depth of 700mm in TP10.

° Alluvium/glacial gravels: typically, soft to firm sandy gravelly clay/silt or medium dense sandy
gravel /gravelly sand. Encountered to a depth of 3.8m in BH09.

° Glacial Till: sandy gravelly clay, frequently with low cobble content, typically firm or stiff in upper
horizons, becoming very stiff with increasing depth.

6.3 Groundwater

Groundwater was encountered during percussion boring through soil as water strikes at a range of depths
as shown in Table 2 below.

GI Location Groundwater strikes | Comments
(mbgl)

BHO1 1.3 Slow
BHO02 1.6 Slow
BHO3 5.7 Slow
BH04 1.8 Slow
TP10 1.8 Slow
TP11 1.5 Slow
TP12 1.3 Slow
TP14 2.3 Slow
TP16 1.0 Fast
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Details of the individual groundwater strikes, along with any relative changes in levels as works proceeded,
are presented on the exploratory hole logs for each location.

Groundwater was not noted during drilling at any of the other borehole locations. However, it should be
noted that the casing used in supporting the borehole walls during drilling may have sealed out additional
groundwater strikes and the possibility of encountering groundwater during excavation works should not
be ruled out. Seasonal variation in groundwater levels should also be factored into design considerations.

7 REFERENCES

Geotechnical Society of Ireland (2016), Specification & Related Documents for Ground Investigation in
Ireland

IS EN 1997-2: 2007: Eurocode 7 - Geotechnical design - Part 2 Ground investigation and testing.
BS 1377: 1990: Methods of test for soils for civil engineering purposes. British Standards Institution.
BS 5930: 2015: Code of practice for ground investigations. British Standards Institution.

BS EN 1997-2: 2007: Eurocode 7 - Geotechnical design - Part 2 Ground investigation and testing. British
Standards Institution.

BS EN ISO 14688-1:2018: Geotechnical investigation and testing. Identification and classification of soil.
Part 1 Identification and description. British Standards Institution.

BS EN ISO 14688-2:2004+A1:2013: Geotechnical investigation and testing. Identification and classification
of soil. Part 2 Principles for a classification.

BS EN ISO 22476-3:2005+A1:2011: Geotechnical investigation and testing. Field testing. Standard
penetration test.

Building Research Establishment (2007), BRE Digest 365: Soakaways.
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PN Project No.: Project Name: Borehole No.:
=
.:‘ CAUSEWAY 17-0439 Coolnabacky 400kV GIS Substation BHO1
Coordinates: Client:
.gfl GEOTECH Sheet 1 of 1
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 6.50 |092847.44N Killeen Civil Engineering
Driller: BM
Ground Level: |Dates:
101.53 mOD  |22/06/2018 Logger: GH
Depth Sample /| casing | Water . Level | Depth(m) . g "
(m) Tests epth D(m";" Field Records {mOD) | (Thickness) Legend Description ks Backfill
(0.30) TOPSOIL: Firm brown slightly sandy slightly gravelly CLAY. Sand is fine to ]
101.2 0'30 coarse. Gravel is subangular to subrounded fine to coarse ]
3' i "| Firm grey sandy slightly gravelly CLAY. Sand is fine to coarse. Gravel is ]
0.50 B3 r { subangular to subrounded fine to medium. 7]
1.00 B4 [ (1.50) ]
1.20 D9 w 1
1.20-1.65 SPT(C) |1.20|Dry | N=11(2,2/3,3,3,2) . i
N=11 Slight Trace at 1.30m 3 —
99.73 1.80 *| Soft to firm grey slightly sandy slightly gravelly CLAY. Sand is fine to coarse. 1
2.00 B5 B - ~~| Gravel is subangular to subrounded fine to coarse L -]
D10 g R ]
2.00-2.45 SPT(C) [2.00(1.90|N=7 (2,2/2,1,2,2) o -
N=7 o (120) R g
3.00 B6 98.53 —~ 3.00 —
R - o i
3.00-3.45 u1 3.00Dry | Ublow=50 50% Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse. ]
Cobbles are subangular to subrounded ]
L 35
4.00 B7 - 2.0 —]
D11 1
4.00 - 4.45 SPT(S) |4.00|Dry | N=17 (3,3/4,4,4,5) ]
N=17 I s
(3.50) ]
5.00 B8 — 5.0 —]
D12 ]
5.00-5.45 SPT (S) |4.20|Dry | N=28(7,4/4,5,8,11) -
N=28 L 55 —f
6.00 - 6.45 U2 4.20|Dry | Ublow=50 0% = 6.0 —]
6.50 - 6.55 SPT(5) N=50 (25 for 9503 | 650 [t End of Borehole at6.50m 65
25mm/50 for ’ T
25mm) -
- 70—
i Lo ]
L 60—
[ a5 |
L 50—
[ 95 |
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated. S(vu;;a;im) Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
4.50 200
Terminated in stiff deposits




PN Project No.: Project Name: Borehole No.:
=
.:Q; CAUSEWAY 17-0439 Coolnabacky 400kV GIS Substation BHO2
Coordinates: Client:
.%"‘/ GEOTECH Sheet 1 of 1
Method Plant Used Top Base Client's Representative: Scale: 1:50
; 692855.61 N ) . . .
Cable Percussion | Dando 2000 0.00 6.50 Killeen Civil Engineering A
Driller: BM
Ground Level: |Dates:
101.02mOD  |21/06/2018 Logger: BM
Depth Sample /| casing | Water . Level | Depth(m) . 3 "
(m) Tests epth D(r:;h Field Records {mOD) |(Thickness) Legend Description ks Backfill
TOPSOIL: Firm brown slightly sandy slightly gravelly CLAY. Sand is fine to ]
(0.30) K X ]
100.7 030 coarse. Gravel is subangular to subrounded fine to coarse ]
2' i “| Firm grey slightly sandy slightly gravelly CLAY. Sand is fine to coarse. Gravel ]
0.50 B1 r 1 is rounded fine. ]
1.00 B2 - (1.40) —
1.20 D7 1
1.20-1.65 SPT(C) |1.20|Dry | N=12(3,4/4,4,2,2) i
N=12 L ]
Water Strike at v 1
1.60m 99.32 1.70 | Firm grey sandy slightly gravelly CLAY. Sand is fine to coarse. Gravel is ]
| subangular to subrounded fine to medium. ]
2.00 B3 = —
D8 1
2.00-2.45 SPT(C) [2.00[Dry | N=8(4,3/2,2,2,2) -
N=8 i a
(1.90) ]
3.00 B4 — —
D9 1
3.00-3.45 SPT(S) [3.00[Dry | N=8(2,2/2,2,2,2) -
N=8 i ]
9742 3.60 Firm to stiff grey slightly sandy slightly gravelly CLAY with low cobble 1
content. Sand is fine to coarse. Gravel is subangular to subrounded fine to ]
4.00 BS L coarse. Cobbles are subangular to subrounded —
D10 1
4.00 - 4.45 u12 4.00|Dry | Ublow=80 0% E
4.40 - 4.85 SPT (S) |4.20|Dry | N=18 (3,4/4,4,5,5) L .
N=18 ]
5.00 B6 ™ (2.90) ]
D11 ]
5.00-5.45 SPT(S) |4.20|Dry | N=30 -
N=30 (25,10/5,5,6,14) i a
6.00 - 6.45 u13 4.20(Dry | Ublow=67 0% - —
EOEY ]
6.50 - 6.55 SPT(S) |4.20|Dry | N=50 (25 for 94.52 6.50 End of Borehole at 6.50m ]
25mm/50 for ]
25mm) -
L 7.0 —]
i Lo ]
L 60—
[ a5 |
L 90—
[ 905 |
IRemarks Water Strikes Chiselling Details
. . . Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Hand dug inspection pit excavated. 160
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
6.50 200
Terminated in stiff deposits




Project No.: Project Name: Borehole No.:
C " U SEW N Y 17-0439 Coolnabacky 400kV GIS Substation BHO3
Coordinates: Client:
— GEOTECH Sheet 1 of 1
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 850 |692877.00N Killeen Civil Engineering
Driller: BM
Ground Level: |Dates:
100.92 mOD  |20/06/2018 Logger: GH
Depth Sample /| casing | Water . Level | Depth(m) . 3 "
(m) Tests epth D(r:;h Field Records {mOD) |(Thickness) Legend Description ks Backfill
(0.30) TOPSOIL: Firm brown slightly sandy slightly gravelly CLAY. Sand is fine to ]
100.6 0'30 coarse. Gravel is subangular to subrounded fine to coarse ]
2' i 1 Medium dense grey gravelly silty fine to coarse SAND. Gravel is subangular ]
0.50 B1 r to subrounded fine to medium. ]
1.00 B2 [ (1.50) ]
1.20 D10 1
1.20-1.65 SPT(C) |1.00|Dry | N=12(2,3/2,3,3,4) i
N=12 L ]
99.12 1.8 1
0 1 Soft to firm grey sandy slightly gravelly CLAY. Sand is fine to coarse. Gravel ]
2.00 B3 B - | is subangular to subrounded fine to coarse —
D11 ] i
2.00-2.45 SPT(C) [2.00[Dry | N=9(2,2/3,2,2,2) -
N=9 (1.20) ]
3.00 B4 97.92 ~ 3.00 n - - - —
3.00-3.45 U16 2.00|Dry | Ublow=50 60% 4 Firm t.o S't'lff grey sandy sllghtIY gravelly CLAY with low cobbl'e content. i
Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse. ]
Cobbles are subangular to subrounded ]
4.00 B5 — —
D12 1
4.00-4.45 SPT (S) |4.00|Dry | N=20 (3,4/4,5,5,6) -
N=20 I ]
5.00 B6 — —
D13 1
5.00-5.45 SPT (S) |4.20|Dry | N=26 (4,5/5,6,7,8) -
N=26 [ a
Water Strike at (5.50) r ]
5.70m ]
6.00 B7 - ]
6.00 - 6.45 u17 4.20 Ublow=70 100% ]
7.50 D14 r —
7.50-7.95 SPT(S) |4.20 N=47 i
N=47 (6,6/9,10,13,15) 1
8.00 B8 — —
850 325 9242 1 850 End of Borehole at 8.50m ]
8.50- 8.62 SPT(S) [4.20 N=50 (34 for i
100mm/50 for [ 00—
25mm) .
[ 905 |
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated. S(vu;;alt)imj Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
4.20 200
Terminated in stiff deposits




PN Project No.: Project Name: Borehole No.:
=
.:, CAUSEWAY 17-0439 Coolnabacky 400kV GIS Substation BHO4
Coordinates: Client:
.%;/ GEOTECH Sheet 1 of 1
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 950 |692876.75N Killeen Civil Engineering
Driller: BM
Ground Level: |Dates:
100.93 mOD  |22/06/2018 Logger: GH
Depth Sample /| casing | Water . Level | Depth (m) . 3
(m) Tests epth D(m";" Field Records {mOD) |(Thickness) Legend Description ks
TOPSOIL: Firm brown slightly sandy slightly gravelly CLAY. Sand is fine to ]
(0.30) ) R i
coarse. Gravel is subangular to subrounded fine to coarse
100.6 0.30 n - n
3 Medium dense grey sandy clayey subangular to subrounded fine to coarse ]
0.50 B1 r GRAVEL. Sand is fine to coarse ]
1.00 B2 [ (1.50) ]
1.20 D9 B
1.20-1.65 SPT(C) |1.00|Dry | N=13(2,2/3,3,3,4) i
N=13 L ]
light' s t FEN Y > -
i Ingm cepage a 99 80 1 Soft grey sandy slightly gravelly SILT. Sand is fine to coarse. Gravel is ]
. L 3 X _
2.00 B3 9 subrounded fine to coarse. i ]
D10 S Y .
2.00-2.45 SPT(C) [2.00[Dry | N=8(3,1/2,2,2,2) - i
(1.30) , ]
N=8 N .
3.00 B4 97.83 — 310 | N —
7. . - 1
D11 Firm grey sandy slightly gravelly CLAY with low cobble content. Sand is fine -, ]
3.00-3.45 SPT(S) [3.00{Dry | N=12(2,2/3,2,3,4) to coarse. Gravel is subangular to subrounded fine to coarse. Cobbles are o ]
N=12 L subangular to subrounded e Telas
4.00 B5 - He o 40—
D12 S Y
4.00-4.45 SPT (S) |4.00|Dry | N=22(4,9/6,6,6,4) - -
N=22 K . ]
(2.90) .- i
5.00 B6 - —
5.00 - 5.45 u16 4.20|Dry | Ublow=50 100% e ]
6.00 D13 94.93 ~ 6.00 4 - - - I o AR -
L . oo - —
6.00 - 6.45 SPT(S) |4.20(Dry | N=27 (4,5/6,6,7.8) | Stiff g‘reY slightly sandy sllghtlY gravelly CLAY with low cobblg content M 1
Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse. o s
N=27 - -
;| Cobbles are subangular to subrounded ]
L 65 —
(1.50) 1
7.00 B7 — 7.0 —
7.50 D14 9343 + 7.50 g - - - " 75 —
750-7.95 SPT(5) |4.20(Dry | N=36 (7,7/8,8,9,11) 1 Very stlff grey slightly sandy sl!ghtly gravelly CLAY with low c'obble content. i
Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse.
N=36 ]
Cobbles are subangular to subrounded ]
L 8.0 —]
F (2.00) 85 —
9.00 B8 — 9.0 —
D15 ]
9.00-9.45 SPT(S) |4.20|Dry | N=45 -
N=45 (7,8/8,11,12,14) i £ g ]
91.43 950 End of Borehole at 9.50m 7]
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated. S"uf_(;:)‘m) Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
9.50 200
Terminated in stiff deposits




- Project No.: Project Name: Borehole No.:
.. ‘.
.:( CAUSEWAY 17-0439 Coolnabacky 400kV GIS Substation BHO6
& Coordinates:  [Client:
..;t GEOTECH Sheet 1 of 1
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 9.00 |692899.36 N Killeen Civil Engineering
Driller: BM
Ground Level: |Dates:
101.02mOD  |19/06/2018 Logger: GH
Depth Sample /| casing | Water . Level | Depth(m) . 3 "
(m) Tests epth D(r:;h Field Records {mOD) |(Thickness) Legend Description ks Backfill
(0.30) TOPSOIL: Firm brown slightly sandy slightly gravelly CLAY. Sand is fine to ]
100.7 0'30 coarse. Gravel is subangular to subrounded fine to coarse ]
2' i | Firm grey sandy SILT. Sand is fine to medium. .
0.50 B1 r N —
ES10 ]
1.00 B2 [ (1.50) ]
ES11 _
1.20 D12 -
1.20- 1.65 SPT(C) |1.00|Dry | N=14 (2,3/4,3,3,4) [ ]
N=14 -
99.22 1.8 1
0 1 Medium dense grey slightly sandy subangular to subrounded fine to coarse ]
2.00 B3 B **“| GRAVEL. Sand is fine to coarse —
D13 | 1
2.00-2.45 SPT(C) [2.00|1.60| N=24 (3,5/7,7,6,4) -
N=24 (1.20) g
3.00 514 98.02 - 3.00 Firm to stiff grey slightly sandy slightly gravelly CLAY with low cobble ]
3.00-3.45 SPT(S) [3.00[2.90| N=21 (7,6/5,5,5,6) contfent. Sand is fine to coarse. Gravel is subangular to subrounded fine to ]
N=21 medium. Cobbles are subangular to subrounded ]
4.00 B5 — —
4.00-4.20 u19 4.00|Dry | Ublow=60 0% i
4.50-4.90 u20 4.20|Dry | Ublow=80 80% r —
5.00 B6 — —
D15 1
5.00-5.45 SPT (S) Dry | N=39(5,7/7,9,10,13) -
N=39 [ a
6.00 B7 I~ (6.00) —
D16 1
6.00 - 6.45 SPT (S) Dry | N=47 -
N=47 (12,8/9,12,12,14) L -
7.50 B8 r —
7.50-7.90 u21 Dry | Ublow=70 90% i
8.00 D17 — —
9.00 338 92.02 1= 9.00 End of Borehole at 9.00m ]
9.00-9.07 SPT (5) Dry | N=50 (25 for i
50mm/50 for i 05 ]
25mm) .
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated. Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
120 3.00 4.20 200
Terminated in stiff deposits




PN Project No.: Project Name: Borehole No.:
=
.:, CAUSEWAY 17-0439 Coolnabacky 400kV GIS Substation BHO7
Coordinates: Client:
.%‘/ GEOTECH Sheet 1 of 1
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 6.00 |092885.11N Killeen Civil Engineering A
Driller: BM
Ground Level: |Dates:
101.70mOD  |18/06/2018 Logger: GH
Depth Sample /| casing | Water . Level | Depth(m) . 3 "
(m) Tests | ot D( r:;h Field Records {mOD) |(Thickness) Legend Description ks Backfill
TOPSOIL: Firm brown sandy gravelly CLAY. Sand is fine to coarse. Gravel is ]
(0.40) subangular to subrounded fine to coarse ]
0.50 B1 10;'3 L 0.40 "] Firm brownish grey sandy slightly gravelly SILT. Sand is fine to coarse. ]
ES7 | Gravel is subrounded fine. ]
1.00 B2 - ]
ES8 (1.60) ]
1.20 D9 -
1.20- 1.65 SPT(C) |1.00|Dry | N=10(2,2/2,3,3,2) [ ]
N=10 ]
2.00 3310 9970 1= 2.00 | Dense grey sandy subangular to subrounded fine to coarse GRAVEL. Sand ]
2.00-2.45 SPT(C) |2.00|1.10| N=30 (4,6/7,9,9,5) is fine to coarse i
N=30 (0.80) B
98.90 2.80 1= Very stiff grey slightly sandy gravelly CLAY with high cobble content. Sand 1
3.00 B4 ~  is fine to coarse. Gravel is subangular to subrounded fine to coarse. ]
D11 Cobbles and boulders are subangular to subrounded i
3.00-3.45 SPT(S) [3.00{2.10| N=52 -
N=52 (22,9/9,14,14,15) i ]
4.00 B5 — —
u14 4.10|Dry | Ublow=80 0% i
(3.20) ]
4.50 D12 —
4.50 - 4.95 SPT (S) |4.10|Dry | N=30(5,6/6,8,8,8) ]
N=30 ]
5.00 B6 — —
D13 1
5.00-5.45 SPT (S) |4.10|Dry | N=42(6,7/7,9,11,15) -
N=42 i a
6.00-6.10 SPT(S) |4.10|Dry | N=50 (25 for 95.70 [~ 6.00 End of Borehole at 6.00m ]
75mm/50 for ]
25mm) -
L 65 —
L 70—
i o
L 60—
[ a5 |
L 90—
[ 905 |
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
120 3.00 4.20 200
Terminated in stiff deposits




..\ Project No.: Project Name: Borehole No.:
.:( CAUSEWAY 17-0439 Coolnabacky 400kV GIS Substation BHO8
(% Coordinates:  [Client:
.."-, — GEOTECH Sheet 1 of 1
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 9.00 |692880.20N Killeen Civil Engineering
Driller: BM
Ground Level: |Dates:
101.81 mOD  |15/06/2018 Logger: GH
Depth Sample /| casing | Water . Level | Depth(m) . 3 "
(m) Tests epth D(mp;" Field Records {mOD) |(Thickness) Legend Description ks Backfill
(0.20) TOPSOIL: Firm brown sandy gravelly CLAY. Sand is fine to coarse. Gravel is i
101.6 0.20 subangular to subrounded fine to coarse ]
1 Firm brownish grey sandy slightly gravelly CLAY with low cobble content. i
0.50 B1 r Sand is fine to coarse. Gravel is subrounded to subangular fine to coarse. 1
ES10 ]
1.00 B2 = —
ES11 (1.80) ]
1.20 D12 -
1.20- 1.65 SPT(C) |1.00|Dry | N=10(1,3/3,3,3,1) [ ]
N=10 -
2. B 81 | 2. n - —
00 D313 998 00 { Medium dense grey sandy clayey subangular to subrounded fine to coarse .
2.00-2.45 SPT(C) |2.00|1.00| N=18 (2,3/3,4,4,7) GRAVEL. Sand s fine to coarse i
N=18 L (1.00) a
3.00 514 9881 - 3.00 | Very stiff grey slightly sandy gravelly CLAY with low cobble content. Sand is ]
3.00-3.45 SPT(S) [3.00(1.40| N=56 (3,25/8,9,9,30) | fine to coarse. Gravel is subangular to subrounded fine to coarse. Cobbles ]
N=56 and boulders are subangular to subrounded ]
4.00 B5 — —
D15 i
4.50-4.90 u20 4.00|Dry | Ublow=80 60% r —
5.00 B6 — —
D16 1
5.00-5.45 SPT (S) |4.20|Dry | N=44 (5,7/9,9,11,15) -
N=44 i N
6.00 B7 I~ (6.00) —
D17 1
6.00 - 6.45 SPT(S) [4.20|Dry | N=55 -
N=55 (8,11/11,13,13,18) i a
7.50 B8 r —
7.50-7.90 u21 Ublow=70 100% i
8.00 D18 — —
9.00 339 92.81 1= 9.00 End of Borehole at 9.00m ]
9.00-9.02 SPT (5) N=50 (25 for i
10mm/50 for i 05 ]
15mm) .
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
4.20 200
Terminated in stiff deposits




Borehole No.:

..‘ Project No.: Project Name:
.:( CAUSEWAY 17-0439 Coolnabacky 400kV GIS Substation BHO9
(% Coordinates:  [Client:
.."-, — GEOTECH Sheet 1 of 2
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 000 | 1070 |692899.34N Killeen Civil Engineering A
Driller: BM
Ground Level: |Dates:
102.48 mOD  |13/06/2018 - 14/06/2018 Logger: GH
Depth Sample /| casing | Water . Level | Depth(m) . 3 "
(m) Tests epth D(mp;" Field Records {mOD) |(Thickness) Legend Description ks Backfill
TOPSOIL: Soft to firm brown sandy gravelly CLAY. Sand is fine to coarse. ]
(0.50) Gravel is subangular to subrounded fine to coarse ]
0.50 B1 1019 1 050 Stiff brown slightly sandy gravelly CLAY with low cobble content. Sand is n
ES10 8 1 e . X ]
fine to coarse. Gravel is subangular to subrounded fine to coarse. ]
1.00 B2 = —
ES11 1
1.20 D12 (1.70) -
1.20- 1.65 SPT(C) |1.20|0.60| N=26 (4,4/5,7,7,7) Lo ]
N=26 ]
2.00 B3 - —
D13 1002 | 220 i
2.00-2.45 SPT(C) [2.00{1.30| N=31 (4,5/8,8,6,9) s ; Dense brown sandy subangular to subrounded fine to coarse GRAVEL. u
N=31 [ Sand is fine to coarse ]
3.00 B4 ~ (1.60) ]
D14 1
3.00-3.45 SPT (C) |3.00(1.40| N=34 (6,6/12,9,7,6) -
N=34 i ]
98.68 3.80 Firm to stiff grey slightly sandy slightly gravelly CLAY with low cobble 1
4.00 B5 ~ content. Sand is fine to coarse. Gravel is subangular to subrounded fine to ]
D15 coarse. Cobbles are subangular to subrounded i
4.00-4.40 u20 4.00(3.6 | Ublow=60 100% 1
5.00 B6 — —
D16 1
5.00-5.45 SPT (S) |4.20|Dry | N=25 (4,5/5,5,7,8) -
N=25 [ ]
6.50 B7 r —
D17 i
6.50 - 6.90 u21 -
(6.90) g
7.00-7.40 u22 Ublow=80 80% — —
8.00 B8 — —
8.50 D18 r —
8.50 - 8.95 SPT(S) |4.20|Dry | N=25 (4,5/5,5,7,8) ]
N=25 _
9.50 B9 r —
16-66 B19
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
1.00 3.80 4.20 200
Terminated in stiff deposits




..‘ Project No.: Project Name: Borehole No.:
.:.' CAUSEWAY 17-0439 Coolnabacky 400kV GIS Substation BHO9
Coordinates: Client:
.gﬁ/ — GEOTECH Sheet 2 of 2
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 000 | 1070 |692899.34N Killeen Civil Engineering A
Driller: BM
Ground Level: |Dates:
102.48 mOD  |13/06/2018 - 14/06/2018 Logger: GH
D(er:;:h Sa]r_::tlse/ E}E?E :?;:;er: Field Records (:':;::) (2:5: :(hn(er:s)) Legend Description § Backfill
10.00 - 10.40 Ublow=80 50% feine _2 Firm to stiff grey slightly sandy slightly gravelly CLAY with low cobble ]
content. Sand is fine to coarse. Gravel is subangular to subrounded fine to ]
| coarse. Cobbles are subangular to subrounded i
10.60 - 10.82 SPT(S) [4.20|Dry | N=50 (2,25/50 for I N
75mm) 9178 [ 10.70 End of Borehole at 10.70m ]
- 11.0 ;
r 11.5 :
— 12.0 ;
r 12.5 :
- 13.0 ;
r 13.5 :
— 14.0 ;
3 14.5 i
— 15.0 ;
r 15.5 :
- 16.0 ;
3 16.5 N
— 17.0 ;
L 17.5 :
— 18.0 ]
r 18.5 :
— 19.0 ;
r 19.5 :
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
1.00 3.80 4.20 200
Terminated in stiff deposits




..\ Project No.: Project Name: Borehole No.:
.:( CAUSEWAY 17-0439 Coolnabacky 400kV GIS Substation BH10
(. Coordinates: Client:
.."-, — GEOTECH Sheet 1 of 1
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 930 |692928.33N Killeen Civil Engineering A
Driller: BM
Ground Level: |Dates:
100.77 mOD  |12/06/2018 - 13/06/2018 Logger: GH
Depth Sample /| casing | Water . Level | Depth(m) . 3 "
(m) Tests epth D(mp;" Field Records {mOD) |(Thickness) Legend Description ks Backfill
(0.20) MADE GROUND: Reworked topsoil. Soft brown sandy gravelly CLAY. Sand i
100.5 8%8 is fine to coarse. Gravel is subangular to subrounded fine to coarse ]
7 (0:40) MADE GROUND: Soft grey sandy gravelly CLAY. Sand is fine to coarse. i
0.50 B1 100.3 ravel is subangular to subrounded fine to coarse 1
ES9 7 1 Medium dense grey very sandy clayey subangular to subrounded fine to ]
=~ !| coarse GRAVEL. Sand is fine to coarse 1
1.00 B2 - ' —
D13 1
ES10 -
1.20-1.65 SPT(C) |1.20|0.50| N=23 (6,6/7,5,4,7) i a
N=23 (2.50) ]
2.00 B3 = —
D14 i
ES11 -
2.00-2.45 SPT(C) |2.00|1.10| N=22 (3,4/4,7,6,5) i a
N=22 ]
3.00 B4 °7.87 - 2.0 Stiff grey slightly sandy slightly gravelly CLAY with low cobble content. ]
D15 & Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse. ]
ES12 Cobbles are subangular to subrounded i
3.00-3.45 SPT(S) [3.00(2.30| N=26 (4,3/5,6,9,6) [ (1.10) |
N=26 ]
4.00 B5 96.77 — 4.00 T " - n -
4.00-4.45 U19 2.003.9 | Ublow=60 100% Stiff g'reY slightly sandy sllghtIY gravelly CLAY with low cobblfe content. i
Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse. ]
Cobbles and boulders are subangular to subrounded ]
5.00 B6 - —
D16 1
5.00-5.45 SPT(S) |4.50|Dry | N=105 -
N=105 (10,10/19,20,25,41) i a
6.00 B7 - _
6.50 - 6.95 u20 4.50|Dry | Ublow=75 100% 3 —
(5.30) ]
7.00 D17 — —
8.00 B8 — —
D18 1
8.00-8.25 SPT(S) |4.50|Dry | N=75(10,17/75 for -
100mm) N ]
91.47 930 End of Borehole at 9.30m ]
L 05
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
120 3.00 4.50 200
Terminated in stiff deposits
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APPENDIX C
Trial pit logs




Project No.: Project Name: Trial Pit No.:
... CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TPO1
Co-ordinates:  |Client:
.,'/ GEOTECH ESB N K Sheet 1 of 1
652762.54 E etworks
IMethod: Client's Representative:
Trial Pitting 692473.30N " yilieen civil Engineering Scale:  1:25
|Plant: Ground Level: [Date:
3T Excavator 12031 mOD  |13/06/2018 Logger: ST
Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) | (Thickness) Legend Description 5
TOPSOIL
(0.20) —
123'1 0.20 -] Brown very sandy rounded fine to coarse GRAVEL of mixed lithologies, N
predominantly limestone with low cobble content. Sand is fine to coarse. 7
Cobbles are rounded ]
0.50 B2 3 05 —]
0.50 D3 ]
0.50 ES1
- 1.0 —
(1.80) —
L 15 —
1118'3 L (% ?8) | — 1 Very stiff brownish grey CLAY 2
1180 | 210 End of trial pit at 2.10m N
1 _
r 25 —
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered Stable
Struck at (m): Remarks:
DCP carried out
Width: 1.20
Terminated on very stiff material Length: 2.00




..\ Project No.: Project Name: Trial Pit No.:
...' CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TP02
(H Co-ordinates:  |Client:
..,. GEOTECH ESB Net K Sheet 1 of 1
652858.96 E ELWOorks
IMethod: Client's Representative:
al Dite 692449.29 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 119.87 mOD  |13/06/2018 Logger: ST
Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
(0.10) TOPSOIL
11?'7 010 | Firm brown sandy gravelly CLAY. Sand is fine to coarse. Gravel is N
ubangular fine to coarse of mixed lithologies, predominantly limestone 7
0.50 B2 r 05 —]
0.50 D3 _
0.50 ES1 (1.10)
— 1.0 —
11;3'6 1.20 *| Grey sandy subrounded fine to coarse GRAVEL of mixed lithologies, N
predominantly limestone. Sand is fine to coarse 7
(0.30)
150 B6 1183 | 150 End of trial pit at 1.50m *
1.50 D5 7 |
1.50 ES4
— 2.0 —
r 25 —
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered Unstable
Struck at (m): Remarks:
DCP carried out.
Width: 1.20
Terminated on continual collapse of pit sides Length: 2.00




..\ Project No.: Project Name: Trial Pit No.:

...' CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TPO3

(H Co-ordinates:  |Client:
..,./ GEOTECH ESB Net K Sheet 1 of 1
652957.52 E ELWOorks
IMethod: Client's Representative:

r [ 692451.18 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 117.37mOD  |13/06/2018 Logger: ST

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.30)
1177'0 030 < Brown gravelly silty fine to coarse SAND with low cobble content. Gravel is N
| subangular fine to coarse of mixed lithologies, predominantly limestone. 7
0.50 B1 L Cobbles are subangular 05 —]
0.50 D2 ]
0.50 ES3
- (1.40) 10—
1.50 B5 F 15 —]
1.50 D6 |
1.50 ES4
1175'6 L.70 ~+| Grey very sandy subrounded fine to coarse GRAVEL of mixed lithologies, N
predominantly limestone with low cobble content. Sand is fine to coarse. N
{ Cobbles are subrounded _]
I~ (0.60) 20—
230 B7 1150 230 End of trial pit at 2.30m ]
2.30 D8 7 |
r 25 —
— 3.0 —
r 35 —
L 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered Unstable
Struck at (m): Remarks:
DCP carried out.
Width: 1.20
Terminated due to continual collapse of pit sides. Length: 2.50




Project No.: Project Name: Trial Pit No.:
... CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TPO4
Co-ordinates:  |Client:
.,'/ GEOTECH ESB N K Sheet 1 of 1
653059.67 E etworks
IMethod: Client's Representative:
Trial Pitting 692459.07N yilieen civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 117.08mOD  |13/06/2018 Logger: ST
Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
(0.10) TOPSOIL
1186'9 010 Brown very gravelly fine to coarse SAND with low cobble content. Gravel is N
subrounded fine to coarse of mixed lithologies, predominantly limestone N
0.50 B1 3 05 —]
0.50 D3 _
0.50 ES2
(1.40) ]
— 1.0 —
150 B4 155 [ 1.50 End of trial pit at 1.50m *
1.50 D5 8 |
1.50 ES6
— 2.0 —
r 25 —
- 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered Unstable
Struck at (m): Remarks:
DCP carried out.
Width: 1.20
Terminated on continual collapse of pit sides. Length: 2.00




..\ Project No.: Project Name: Trial Pit No.:

...' CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TPO5

(H Co-ordinates:  |Client:
..,./ GEOTECH ESB Net K Sheet 1 of 1
653151.86 E ELWOorks
IMethod: Client's Representative:

r [ 692414.82 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 116.08 mOD  |13/06/2018 Logger: ST

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.20) —
1185'8 0.20 Brown very sandy clayey subangular fine to coarse GRAVEL of mixed N
ithologies predominately limestone. Sand is fine to coarse. 7
0.50 B1 r 05 —]
0.50 D2 ]
0.50 ES3
- 1.0 —
(1.80) —
1.50 B4 F 15 —]
1.50 D5 |
1.50 ES6
11;'0 200 Light brown very gravelly fine to coarse SAND with high cobble content. 2
Gravel is subangular fine to coarse of mixed lithologies, predominantly 7
limestone. Cobbles are subangular _
(0.50)
2.50 B7 1135 1 2.50 End of trial pit at 2.50m *
2.50 D8 8 |
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered Unstable
Struck at (m): Remarks:
DCP carried out.
Width: 1.20
Terminated at scheduled depth. Length: 2.50




..\ Project No.: Project Name: Trial Pit No.:

.:.' CAUSEWAY 17-0439 Coolnabacky 400KV GIS Substation TPOG6

(H Co-ordinates:  |Client:
..,'/ GEOTECH ESB Net K Sheet 1 of 1
653233.63 F ELWOorks
IMethod: Client's Representative:

r [ 692471.63 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 111.55mOD  |13/06/2018 Logger: ST

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.30)
11;'2 030 Brown gravelly fine to coarse SAND. Gravel is subrounded fine to coarse of N
mixed lithologies, predominantly limestone 7
0.50 B2 r 05 —]
0.50 D3 ]
0.50 ES1 (0.70)
113'5 100 Firm brown sandy CLAY. Sand is fine to coarse T
1.50 B5 L (1.00) 15 —
1.50 D6 |
1.50 ES4
1059'5 200 Firm light brown slightly gravelly sandy CLAY. Sand is fine to coarse. Gravel 2
is subrounded fine to coarse of mixed lithologies, predominantly limestone 7
(0.50) N
2.50 B7 109.0 1 2.50 End of trial pit at 2.50m *
2.50 D8 5 |
- 3.0 —
r 35 —
L 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered Stable
Struck at (m): Remarks:
DCP carried out.
Width: 1.50
Terminated at scheduled depth. Length: 2.50




..\ Project No.: Project Name: Trial Pit No.:

.:.' CAUSEWAY 17-0439 Coolnabacky 400KV GIS Substation TPO7

(H Co-ordinates:  |Client:
..,./ GEOTECH ESB Net K Sheet 1 of 1
653297.01 E ELWOorks
IMethod: Client's Representative:

r [ 692547.95 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 110.02mOD  |12/06/2018 Logger: ST

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.20) ]
1029'8 0.20 Brown very gravelly clayey fine to coarse SAND. Gravel is subrounded fine N
to coarse of mixed lithologies, predominantly limestone 7
0.50 B2 r 05 —]
0.50 D3 ]
0.50 ES1
(1.40) ]
— 1.0 —
1.50 B4 F 15 —]
1.50 D6 |
1.50 ESS 10;3'4 1.60 i Firm brown slightly gravelly very sandy CLAY. Sand is fine to coarse. Gravel
s subrounded fine to coarse of mixed lithologies, predominantly limestone 7
— 2.0 —
(0.90)
2.50 B7 1075 1 2.50 End of trial pit at 2.50m *
2.50 D8 2 |
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered Stable
Struck at (m): Remarks:
DCP carried out.
Width: 1.20
Terminated at scheduled depth. Length: 2.00




..\ Project No.: Project Name: Trial Pit No.:

...' CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TP09

(H Co-ordinates:  |Client:
Oy GEOTECH £SB Network Sheet 1 of 1
653427.96 E ELWOorks
IMethod: Client's Representative:

i i 692700.83 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 106.81 mOD  |12/06/2018 Logger: ST

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
) | Brown gravelly silty fine to coarse SAND. Gravel is subrounded fine to
| medium of mixed lithologies, predominantly limestone. 7
(0.80) -
0.50 B2 r 05 —]
0.50 D3 _]
0.50 ES1
lOf.O 080 Grey very gravelly fine to coarse SAND. Gravel is subrounded fine to coarse N
1 of mixed lithologies, predominantly limestone 7
~ (0.40) 10—
1015'6 1.20 | Light brown slightly gravelly fine to coarse SAND. Gravel is subrounded fine N
to coarse of mixed lithologies, predominantly limestone 7
1.50 B5 r 15 —]
1.50 D6 |
1.50 ES4
(1.30) N
— 2.0 —
2.50 B7 1043 250 End of trial pit at 2.50m *
2.50 D8 1 |
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered Stable
Struck at (m): Remarks:
DCP carried out.
Width: 1.20
Terminated at scheduled dpeth. Length: 2.00




Project No.: Project Name: Trial Pit No.:
... CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TP10
Co-ordinates:  |Client:
.,'/ GEOTECH ESB Network Sheet 1 of 1
653504.09 E ELWOorks
IMethod: Client's Representative:
Trial Pitting 69276258 N yilieen civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 102.65mOD  |12/06/2018 Logger: ST
Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
MADE GROUND: Reworked topsoil. Firm brown sandy gravelly CLAY. Sand
is fine to coarse. Gravel is subrounded fine to coarse of mixed lithologies, 7
predominantly limestone |
(0.70) ]
0.50 B2 3 05 —]
0.50 D3 ]
0.50 ES1
10;'9 0.70 Grey gravelly fine to coarse SAND. Gravel is subrounded fine to coarse of N
mixed lithologies, predominantly limestone 7
- 1.0 —
(1.30) N
1.50 B5 F 15 —]
1.50 D6 |
1.50 ES4
Seepage at 1.80m h 4 |
102'6 200 End of trial pit at 2.00m >
r 25 —
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
DCP carried out. Unstable
Struck at (m): Remarks:
1.80 Seepage at 1.80m
Width: 1.20
Terminated due to influx of water. Length: 2.00




Project No.: Project Name: Trial Pit No.:
... CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TP11
Co-ordinates:  |Client:
.,'/ GEOTECH ESB Network Sheet 1 of 1
653587.91 F ELWOorks
IMethod: Client's Representative:
Trial Pitting 69281556 N yilieen civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 10021 mOD  |12/06/2018 Logger: ST
Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.30) N
9991 030 { Grey gravelly fine to coarse SAND. Gravel is subrounded fine to coarse of N
| mixed lithologies, predominantly limestone 7
0.50 B2 3 05 —]
0.50 D3 _
0.50 ES1
(1.20) -
- 1.0 —
L v ]
150 B4 9871 | 150 End of trial pit at 1.50m ”
1.50 D5 |
1.50 ES6
Seepage at 1.50m 7
— 2.0 —
r 25 —
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
DCP carried out. Unstable
Struck at (m): Remarks:
1.50 Seepage at 1.50m
Width: 1.20
Terminated due to continual collapse of pit sides. Length: 2.00




..\ Project No.: Project Name: Trial Pit No.:

.:.' CAUSEWAY 17-0439 Coolnabacky 400KV GIS Substation TP12

(H Co-ordinates:  |Client:
..,'/ GEOTECH ESB Net K Sheet 1 of 1
653685.71 E ELWOorks
IMethod: Client's Representative:

r [ 692843.84 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 100.91 mOD  |12/06/2018 Logger: ST

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.30)
103'6 030 Grey very gravelly silty fine to coarse SAND. Gravel is subrounded fine to N
coarse of mixed lithologies, predominantly limestone 7
0.50 B2 r 05 —]
0.50 D3 _
0.50 ES1
(1.00) -
— 1.0 —
Seepage at 1.30m 99.61 130 : . — - v —
Stiff greyish brown sandy gravelly CLAY. Sand is fine to coarse. Gravel is
| subrounded fine to coarse of mixed lithologies, predominantly limestone N
1.50 B5 F 15 —]
1.50 D6 |
1.50 ES4
(1.20) |
— 2.0 —
2.50 B7 9841 [ 250 End of trial pit at 2.50m *
2.50 D8 |
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
DCP carried out. Stable
Struck at (m): Remarks:
1.30 Seepage at 1.30m
Width: 1.20
Terminated at scheduled depth. Length: 2.00




..\ Project No.: Project Name: Trial Pit No.:

...' CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TP13

(H Co-ordinates:  |Client:
..,./ GEOTECH ESB Net K Sheet 1 of 1
653844.10 ELWOorks
IMethod: Client's Representative:

r [ 692856.30 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 100.63 mOD  |11/06/2018 Logger: ST

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
Topsoil
(0.30)
10;)'3 (8:?8) 4 Stiff light brown slightly sandy slightly gravelly CLAY. Sand is fine to coarse. N
100.2 0.40 NGravel is subrounded fine to coarse of mixed lithologies. 1
3' L | Grey silty gravelly fine to coarse SAND. Gravel is subrounded fine to coarse 05 —]
| of limestone.
(0.80) ]
— 1.0 —
9943 1.20 | Very soft grey slightly sandy slightly gravelly CLAY with high cobble content. N
=] Sand is fine to coarse. Gravel is subrounded fine to coarse of limestone. N
= | Cobbles are of limestone. _
L 15 —
(1.40) |
- 2.0 —
r 25 —
98.03 1 260 End of trial pit at 2.60m N
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered Unstable
Struck at (m): Remarks:
DCP carried out.
Width: 1.20
Terminated at scheduled depth. Length: 2.40




..\ Project No.: Project Name: Trial Pit No.:

.:.' CAUSEWAY 17-0439 Coolnabacky 400KV GIS Substation TP14

(H Co-ordinates:  |Client:
..,'/ GEOTECH ESB Net K Sheet 1 of 1
653727.14 E ELWOorks
IMethod: Client's Representative:

r [ 692828.78 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Tracked Excavator 101.57 mOD  |12/06/2018 Logger: ST

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.30)
1071'2 030 Grey very gravelly fine to coarse SAND. Gravel is subrounded fine to coarse N
of mixed lithologies, predominantly limestone 7
0.50 B2 r 05 —]
0.50 D3 ]
0.50 ES1 (0.70)
103'5 100 Firm brown slightly sandy gravelly CLAY. Sand is fine to coarse. Gravel is T
subangular fine to coarse of mixed lithologies, predominantly limestone 1
1.50 B4 F 15 —]
1.50 D5 (1.20) |
1.50 ES6
— 2.0 —
99.37 2.20 Grey very gravelly fine to coarse SAND. Gravel is subrounded fine to coarse N
Seepage at 2.30m (0.30) of mixed lithologies, predominantly limestone v h
2.40 B7 ' -
2.40 D8 L L ]
93.07 1 250 End of trial pit at 2.50m 25
— 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
DCP carried out. Unstable
Struck at (m): Remarks:
2.30 Seepage at 2.30m
Width: 1.20
Terminated on scheduled depth at collapsing of pit sides. Length: 2.50




..\ Project No.: Project Name: Trial Pit No.:

...' CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TP15

(H Co-ordinates:  |Client:
..,./ GEOTECH ESB Net K Sheet 1 of 1
653811.99 ELWOorks
IMethod: Client's Representative:

ol Pits 692890.35 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 100.21 mOD  |11/06/2018 Logger: RS

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.30)
9991 (8:?8) Stiff light brown slightly sandy slightly gravelly silty CLAY. Sand is fine to
99.81 0.40 “\coarse. Gravel is subrounded fine to coarse of unknown
0.50 ES1 L ‘| Stiff grey mottled brown slightly sandy gravelly CLAY. Sand is fine to coarse. 05
0.50 HVP=177, HVR=86 { Gravel is subrounded fine to coarse of limestone
(0.50)
0.70 B2
0.70 D3
9931 090 *| Firm grey slightly sandy gravelly CLAY. Sand is fine to coarse. Gravel is
B -, =] subrounded fine to coarse of limestone. 10—
(1.10)
1.50 ES4 r 15
1.70 BS
1.70 D6
98.21 1= 2.00 T End of trial pit at 2.00m >
r 25
— 3.0 —
r 35
L 4.0 —
L 4.5
Remarks Water Strikes: Stability:
No groundwater encountered Unstable
Struck at (m): Remarks:
DCP carried out.
Width: 1.20
Terminated due to continual collapse of pit sides. Length: 2.50




..\ Project No.: Project Name: Trial Pit No.:

...' CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TP16

(H Co-ordinates:  |Client:
..,'/ GEOTECH ESB Net K Sheet 1 of 1
653757.40 E ELWOorks
IMethod: Client's Representative:

r [ 693080.19 N . L . . : :
Trial Pitting Killeen Civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator 98.48 mOD  [11/06/2018 Logger: RS

Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.30)
030 HVP=196, HVR=80 2212 (@Eég) Stiff light brown slightly sandy slightly gravelly silty CLAY. Sand is fine to
: oarse. Gravel is subrounded fine to coarse of unknown
0.50 ES1 L | Grey slightly silty gravelly fine to coarse SAND. Gravel is subrounded fine 05
| to coarse of limestone
(0.65)
0.80 B2
0.80 D3
; L b 4 ]
Rapid Inflow at 1.00m 97.48 1.00 { Soft brownish grey slightly sandy gravelly CLAY with low cobble content. 10
Sand is fine to coarse. Gravel is subrounded fine to coarse of limestone.
| Cobbles are subrounded of limestone
1.50 ES4 r 15
(1.30)
2.00 B5 — 2.0 —
2.00 D6
96.18 230 End of trial pit at 2.30m
r 25
— 3.0 —
r 35
L 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
DCP carried out. Unstable
Struck at (m): Remarks:
1.00 Rapid Inflow at
1.00m Width: 1.40
Terminated due to continual collapse of pit sides. Length: 2.20




Project No.: Project Name: Trial Pit No.:
... CAU SEWAY 17-0439 Coolnabacky 400kV GIS Substation TP28
Co-ordinates:  |Client:
.,'/ GEOTECH ESB N K Sheet 1 of 1
653757.40 E etworks
IMethod: Client's Representative:
Trial Pitting 693080.19N  yiiieen civil Engineering Scale:  1:25
|Plant: Ground Level: |Date:
3T Excavator mOD  [12/06/2018 Logger: ST
Depth ! Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) |(Thickness) Legend Description 5
TOPSOIL
(0.20) _
0.20 Brown gravelly fine to coarse SAND. Gravel is subrounded fine to coarse of N
mixed lithologies, predominantly limestone 7
(0.50) ]
0.50 B2 05 —]
0.50 D3 _
0.50 ES1
070 End of trial pit at 0.70m N
— 1.0 —
L 15 —
- 2.0 —
r 25 —
- 3.0 —
r 35 —
— 4.0 —
L 45 —j
Remarks Water Strikes: Stability:
No groundwater encountered. Stable
Struck at (m): Remarks:
Width: 1.20
Terminated on Archaeologists instructions. Length: 2.00
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Trial pit photographs
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APPENDIX E

Infiltration test results




Soakaway Infiltration Test

Project No.: 17-0439 3 X
Site: ESB Site in Coolnabacky, Co. Laois ..z CAU S EWAY
Test Location: SA TP15 4 GEOTECH
Test Date: 19 June 2018
width (m) length (m) Analysis using method as described in BRE Digest 365
test pit top dimensions 0.70 1.30 and CIRIA Report C697-The SUDS Manual
test pit base dimensions 0.70 0.50
test pit depth (m) 1.30 depth to groundwater before adding water (m) = Dry
depth to depth of
water surface| water in pit
time (mins) (m) (m)
0 0.22 1.08 From graph below:
1 0.22 1.08 test start - 75% depth at
2 0.22 1.08 0.81 m water depth
4 0.23 1.07 time is not determined
6 0.23 1.07
8 0.23 1.07 test end - 25% depth at
10 0.24 1.06 0.27 m water depth
15 0.24 1.06 time is not determined
20 0.25 1.05
25 0.25 1.05
30 0.25 1.05 infiltration rate (q) is very low
45 0.26 1.04
60 0.26 1.04
depth to depth of time volume of Area of walls and
time water water in pit| elapsed water lost base at 50% drop q q
(mins) (m) (m) (mins) (m*) (m?) (m/min) | (m/h)
1.20 1
1.00 -
£0.80
Z
£
50.60
<
2
Gy
o
<= 0.40
o
]
0.20 |
0 10 20 30 40 50 60 70 80 90 100

time (mins)




Soakaway Infiltration Test

ProjectNo.:  17-0439 3 X
Site: ESB Site in Coolnabacky, Co. Laois ..z CAU S EWAY
Test Location: SA TP16 O/ GEOTECH
Test Date: 19 June 2018
width (m) length (m) Analysis using method as described in BRE Digest 365
test pit top dimensions 0.80 1.30 and CIRIA Report C697-The SUDS Manual
test pit base dimensions 0.80 0.50
test pit depth (m) 2.30 depth to groundwater before adding water (m) = Dry
depth to depth of
water surface| water in pit
time (mins) (m) (m)
0 0.22 2.08 From graph below:
1 0.23 2.07 test start - 75% depth at
2 0.23 2.07 1.56 m water depth
4 0.24 2.06 time is not determined
6 0.26 2.04
8 0.26 2.04 test end - 25% depth at
10 0.27 2.03 0.52 m water depth
15 0.28 2.02 time is not determined
20 0.29 2.01
25 0.30 2.00
30 0.35 1.95 infiltration rate (q) is very low
45 0.40 1.90
60 0.46 1.84
depth to depth of time volume of Area of walls and
time water water in pit| elapsed water lost base at 50% drop q q
(mins) (m) (m) (mins) (m?) (m?) (m/min) | (m/h)
2.50
2.00
E
E1.50
£
g
:
« 1.00
o
=
o
S ]
0.50
0 10 20 30 40 50 60 70 80 90 100

time (mins)
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APPENDIX F
Indirect CBR tests




Causeway Geotech Ltd

Dynamic Cone Penetrometer (DCP) test results and estimated CBR
Project: Coolnabacky 400kV GIS Substation

Test Number: TPO01

CBR estimated using Kleyn & Van Heerden (1983):
Log CBR = 2.632-1.28 Log (mm/blow)
Project No: 17-0439
Date: 13-Jun-18

cumulative number of blows depth
from mm/blow CBR
1 4 5 to (%)
200 . . . . (mm)
200 20 9.3
220
210
| 220 5 55
225
220 225 7.5 33
— 1 240
:
%’ | 240 5 55
5 230 260
; p
[=]
5
gﬁ |
g 240
Q i
o)
2
<
&
< 250
260 \S
270




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP02 Date: 13-Jun-18
cumulative number of blows depth
from CBR
5 10 15 20 25 30 35 40 45 50 || g0 |mm/blow) 0
200 B e (mm)
1 igg 45 33
300 1
] 080 29 5.8
400 1 670

670

] 1 1
500 1 \§§§§ 760 8

600 \ 760

11 19
1 ‘§§\\\E§\§N 985

700 985 3 1
1090

800 | e~

/

depth below ground level (mm)

1000 -

1100 1 T

1200




Causeway Geotech Ltd

Dynamic Cone Penetrometer (DCP) test results and estimated CBR
Project: Coolnabacky 400kV GIS Substation

Test Number: TP03

CBR estimated using Kleyn & Van Heerden (1983):
Log CBR = 2.632-1.28 Log (mm/blow)
Project No: 17-0439
Date: 13-Jun-18

cumulative number of blows depth
from CBR
0 2 4 6 8 10 12 14 16 18 20 mm/blow |
to (%)
300 E————r——— —— (mm)
~ ggg 45 33
400
] \ 345
500 - 0 36 43
] 562
2.
2 600 1 N 680 > 3
E \g\
= 1 680
~ 700
5 ] N =0 45 33
o ]
[=
5 800 770 31 53
1) ] 832
B |
2 900 .
2 ] 1803520 55 2.6
‘: 4
£1000 -
° 1 1050 0 o
i 1190 '
1100 1 \\S‘
1200 1
1300




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP04 Date: 13-Jun-18
cumulative number of blows depth
from CBR
5 10 15 20 25 30 35 40 45 || g |mm/blow| o)
200 g (mm)
200 35 4.5
] 270
250
270 13 16
310
300
1 310 8 30
350
350 1
1 530 3.8 79
] \E\ 365
400 - < 365 s -
382

450 582 12 18
] \ 430

depth below ground level (mm)

500 | \ 430 5.8 45

\g\ 500

\E‘ 200 25 >100

550 | 510

i 510
600 540

7.5 33




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP05 Date: 13-Jun-18
cumulative number of blows depth
from CBR
10 20 30 40 50 60 70 80 || o |mm/blow) 0
200 (mm)
200 10 22
220
220 5.3 50
250 \ 300
| 500 3.3 94
359
300 S2 2.6 >100
390
590 2.1 >100
432

350 | N\

depth below ground level (mm)

400

450




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP06 Date: 13-Jun-18
cumulative number of blows depth
from CBR
0 10 20 30 40 50 60 70 80 90 100 || o |mm/blow|

30055\,\ (mm)
| 200 6.4 40

: \ 0z 1y 20
500 510

>10 20 9.1

600 1 \g\ 632

~
=)
S

632

3.8 78
\a‘\\ 685

@©
]
(en)

085 6 43
830

O
o]
(en)

850 13 16
935
N\

—
]
o]
(en)

depth below ground level (mm)

] \ 935 2 8
] 1204
1100 -

1200 1

1300 -




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP07 Date: 12-Jun-18
cumulative number of blows depth
from CBR
10 20 30 40 50 60 70 80 90 100 || o |mm/blow|
300 8 (mm)
300 11 21
545

400 N

| \ S 4.2 69
500 570

X
\E\EL 570

1 N . 2
600 1 \ = 9.3 5
700 - IaN 755 5.8 46

\\E 870
800 \\ 870
8.8 27

\& 940

O
o]
(en)

240 14 15
1050

depth below ground level (mm)

1050
1210

20 9.3

>
8
/Z//

100 |
| N
1200 1 A

1300 -




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP09 Date: 12-Jun-18
cumulative number of blows depth
from CBR
2 4 6 8 10 12 || ¢ [mm/blow| .
300 -t || (mm)
500 10 22
310
320 SEUM ST 13
325
525 10 22
~ 345
g 340
g
= 345 5 55
b 350
= ]
360 350
é 1 380 30 5.5
&0
g
P ] 580 10 22
< 380 400
2. ]
Q
°
400
420




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP10 Date: 12-Jun-18
cumulative number of blows depth
from CBR
5 10 15 20 25 || o |mm/blow| o)
300 8 — — — — (mm)
500 10 22
320 530
] \E\ Sl 15 13
340 1 360
] 360
360 - 370 > =
380 SIUS ST 13
400
400 + 400 8.8 7
435

420 : \

] \\ i 5 55
] 445
440 -

depth below ground level (mm)

] 480
460 -

480
485

25 >100

480 1

500 -




Causeway Geotech Ltd

Dynamic Cone Penetrometer (DCP) test results and estimated CBR

CBR estimated using Kleyn & Van Heerden (1983):
Log CBR = 2.632-1.28 Log (mm/blow)

Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP11 Date: 12-Jun-18
cumulative number of blows depth
from CBR
10 20 30 40 50 60 70 80 90 || o |mm/blow] )
300 5 — — — — — ‘ ‘ (mm)
] 300 ’s ;
400 1 Ay 375
: \S\ 575 9.5 24
500 - \,\ 480
| 480
2 600 \S\ %00 6 43
£ ]
5 700 1 BN L 25
0 E‘\ 710
2
K ]
800 710
3 ] 50 11 19
&0
B
S 900
2 800 16 12
= ] 930
$1000 |
[}
3 ]
\\\ 930 B 5
: 1150
1100 - \g\
1200 1 ~~
1300




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP12 Date: 12-Jun-18
cumulative number of blows depth
from CBR
10 20 30 40 50 60 70 || qo |mm/blow]
300 8 (mm)
500 26 6.6
430

400 1
1 \g\ 430 7 B
500 530

] N
600 E‘\B\ >30 10 2

\ 570
N, 570

700 - 24 73
] \ 810
800 - 810

20 9.3
930

o)
=]
S
/

depth below ground level (mm)

| E\\ il 15 13
l 1050
1000 1

\\g, 1050 6.3 41

1100
1100 1

\E"\, 1100 6.3 41

1150

1200 1

1300 -




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP13 Date: 11-Jun-18
cumulative number of blows depth
from CBR
10 20 30 40 50 60 70 80 || ro |mm/blow) 0
300 8 (mm)
200 23 7.9
413

400 1
| B\\ 1D 35 4.6
500 | 552

600 ]l \ 252 22 8.4

] \\\\\x\ 832
700 - 832

5.5 48
\\\\\ 865
A\

800 1 \3\8\ 865 6 43
1 955

O
o]
[en)

\ 955 6 43

] \E\ 1015
1000 -

depth below ground level (mm)

j “Tﬂ\\\\§§§§§ w05 [ 8
j 1225
1100

1200 \

1300 -




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP14 Date: 11-Jun-18
cumulative number of blows depth
from CBR
10 20 30 40 50 60 70 80 || ro |mm/blow) 0
300 8 — — — — — — — (mm)
| 200 40 3.8
400 380
] \x 080 12 18
500 1 500
] 500
. 1
600 - 550 6.3 4
:
< 700 >3 35 45
> 620
js ]
K ]
5 800 | 620 s "
Yy 1 690
B |
2 900
28 o0 3.8 79
= ] 705
£1000 -
705 21 8.6
] 790
1100 - =%
| = 16
1200 1
] 1000 8.8 27
1300 1140




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP15 Date: 11-Jun-18
cumulative number of blows depth
from CBR
60 80 100 120 || 4 |mm/blow|
300 8 — — — (mm)
1 ?5)2 23 7.7
400 |
| > 6.7 38
500 1 633
] 633
. 2
600 1 = 85 8
700 i 3 >100

@©
]
(en)

\ 8 2.1 >100
789

O
o]
(en)

789 5.3 50
869

—
]
o]
(en)

depth below ground level (mm)

: \\ 869 18 11
] 1228
1100

1200 1 \

1300 -




Causeway Geotech Ltd CBR estimated using Kleyn & Van Heerden (1983):

Dynamic Cone Penetrometer (DCP) test results and estimated CBR Log CBR = 2.632-1.28 Log (mm/blow)
Project: Coolnabacky 400kV GIS Substation Project No: 17-0439
Test Number: TP16 Date: 11-Jun-18
cumulative number of blows depth
from CBR
30 40 50 60 || o |mm/blow] )
300 8 — — — (mm)
1 500 23 7.6
400 393
] S 37 43
500 1 539
] 539
2 .
~ 600 1 724 3 7.7
g
3 700 1 I 12 18
> 1 796
2
K ]
5 800 - 79? 6.9 36
50 85
B
2 900
2 1 851 24 7.5
P , 1063
£1000 -
| \& T -
] 1137
1 1137
1 6.2 42
1 T~ 1211
1200 1 ~=
1300 -
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APPENDIX G

Geotechnical laboratory test results




CAUSEWAY

=G EQTECH

SOIL AND ROCK SAMPLE ANALYSIS

+44 (0)28 2766 6640
info@Qcausewaygeotech.com
www.causewaygeotech.com

LABORATORY TEST REPORT
Client: Eirgrid/Kileens Civil Engineering Ltd.
Engineer: Kileens Civil Engineering Ltd
From: Stephen Watson
Laboratory Manager
Causeway Geotech Ltd
Tel: +44(0)2827666640
E-mail: stephen.watson@causewaygeotech.com
Date: 30/07/18
Ref: 17-0439

Coolnabacky 400KV GIS Substation

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.

Approved Signatory

/W Lz

Stephen Watson
Laboratory Manager

Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney
Co. Antrim, N. Ireland, BT53 7QL

Registered in Northern Ireland. Company Number: N1610766
Approved: ISO 9001 « ISO 14001 » OHSAS 18001



44 (0)28 2766 6640
CAU S EWAY info@ca:sewaygeotech.com

G E OT E C H www.causewaygeotech.com

Project Name Coolnabacky 400kV GIS Substation

Report Reference. 17-0439

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

Material tested | Type of test/Properties measured/Range of Standard Number of test results
measurement specifications included in the report

SOIL Moisture Content of Soil BS1377: Part 2: Clause 20

3.2:1990

SOIL Liquid and Plastic Limits of soil BS1377: Part 2: Clauses 19
-1 point cone penetrometer method 44,53 &5.41990

SOIL Particle size distribution BS1377: Part 2: Clause 25
- wet sieving 9.2:1990

SOIL Particle size distribution BS1377: Part 2: Clause 20
-sedimentation 9.5: 1990
hydrometer method

SOIL - pH Value of Soil 7

subcontracted to

Chemtest Ltd

SOIL - Sulphate Content water extract 7

subcontracted to

Chemtest Ltd

SOIL - Water soluble chloride content 7

subcontracted to

Chemtest Ltd

Causeway Geotech Ltd

8 Drumahiskey Road, Ballymoney
. Registered in Northern Ireland. Company Number: N1610766
Co. Antrim, N. Ireland, BT53 7QL Approved: 1SO 9001 « ISO 14001 « OHSAS 18001
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Project No. Project Name
17-0439 Coolnabacky 400kV GIS Substation
Sample Density w |Passing| LL | PL | PI |Particle c q
. - : asagranae
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top | Base [Type Classification
Mg/m3 % % % % % | Mg/m3
BHO1 4 | 100 B giyfa”dy slightly gravelly silty 85 | 51 21 || 7 cL
BHO1 6 | 3.00 B giyfa”dy slightly gravelly silty 93 | 70 21 |17 | 7 cL
BHO2 3 2.00 B |Grey sandy gravelly silty CLAY. 4.8 62 20 12 8 CL
BHO3 2 1 B Grey gravelly silty fine to coarse 12 7 2 NP
.00 SAND. .0 3 6
BHO3 5 4.00 B |Grey sandy gravelly silty CLAY. 7.0 69 24 14 | 10 CL
BHO04 3 2.00 B |Grey sandy gravelly clayey SILT. 8.9 48 35 25 | 10 ML/MI
BHO4 5 4.00 B |Grey sandy gravelly silty CLAY. 8.4 74 23 13 | 10 CL
BHO06 4 3.00 B |Grey sandy gravelly silty CLAY. 11.0 67 20 13 7 CL
Brownish grey silty fine to coarse
BHO7 2 1.00 B |sanD 21.0 91 20 17 3 ML
Grey slightly sandy clayey
BHO7 4 3.00 B |subangular fine to coarse 12.0 69 23 10 | 13 CL
GRAVEL with low cobble content.
Brownish grey sandy gravelly silty
BHO8 2 1.00 B |cLay. 12.0
Grey slightly sandy gravelly silty
BHO8 4 3.00 B CLAY with low cobble content. 6.6 58 20 13 7 cL
Brown sandy clayey silty
BHO9 2 1.00 B |subangular to subrounded fine to 6.0 48 20 14 6 ML/CL
coarse GRAVEL.
All tests performed in accordance with BS1377:1990 unless specified otherwise
Key Date Printed Approved By Table
Density test Liquid Limit Particle density 1
Linear measurement unless : 4pt cone unless : sp - small pyknometer 30/07/2018
wd - water displacement cas - Casagrande method gj- gas jar sheet
wi - immersion in water 1pt - single point test Stephen.Watson 1
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Summary of Classification Test Results

Project No. Project Name
17-0439 Coolnabacky 400kV GIS Substation
Sample Density w |Passing| LL | PL | PI |Particle c q
. s : asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top | Base |Type Classification
Mg/m3 % % % % % | Mg/m3
BHO9 5 4.00 B |Grey sandy gravelly silty CLAY. 8.3 65 23 13 | 10 CL
Grey sandy silty subangular to
BH10 2 1.00 B |subrounded fine to coarse 9.0 35 19 NP
GRAVEL.
TPO2 2 0.50 B |Brown sandy gravelly clayey SILT. 18.0 61 55 38 17 MH
Brown sandy slightly clayey
TPO5 1 0.50 B |subangular fine to coarse 103.0 54 32 22 10 CL
GRAVEL.
Brown slightly gravelly silty fine to
TPO9 2 0.50 B coarse SAND. 15.0 50 33 27 9 ML/CL
Grey gravelly slightly clayey fine to
TP12 2 0.50 B coarse SAND. 7.2 31 21 14 7 CcL
TP15 5 1.70 B |Grey sandy gravelly silty CLAY. 7.3 46 20 13 7 CL
All tests performed in accordance with BS1377:1990 unless specified otherwise
Key Date Printed Approved By Table
Density test Liquid Limit Particle density 1
Linear measurement unless : 4pt cone unless : sp - small pyknometer 30/07/2018
wd - water displacement cas - Casagrande method gj- gas jar sheet
wi - immersion in water 1pt - single point test Stephen.Watson 2
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17-0439
BHO6

3.00

Caus201807049

BOULDERS

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Grey sandy gravelly silty CLAY.

m

Specimen
Depth

BS1377:Part 2:1990, clauses 9.2 and 9.5

GRAVEL
Medium Coarse

Fine

SAND
Medium Coarse

Fine

GEOTECH

CAUSEWAY

o,
oge

oy

o/

Site Name

Soil Description

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

90
80

o o o o o o
N~ © o < (90] [3\]

100

o Puissed abeiuadiad

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

2437

% dry mass

30
31

33

0.482

0.0258
0.00265
180

0.52

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand
Silt

Clay

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with B51377 unless noted below

Fig

Sheet

% Passing

39
36
33
30
27
22

16
11

Sedimentation

Particle Size mm

0.0630
0.0495
0.0355
0.0254
0.0182
0.0096
0.0049
0.0029
0.0016

(assumed)
Mg/m3

Particle density

2.65

Sheet printed
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% Passing

100
100
100
100
100
100
100
100

95

90

85
82
79
70
66
62

59
55
51

47

39

Sieving

Particle Size mm

125
90
75
63

50
37.5

28
20
14
10

6.3

1.18
0.6
0.425

0.3

0.212

0.15
0.063
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BOULDERS

COBBLES

GRAVEL
Medium Coarse

Fine

SAND
Medium Coarse

Fine
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SILT
‘ Medium ‘ Coarse

Fine

CLAY
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o o o o o o
N~ © o < (90] [3\]
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o Puissed abeiuadiad
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0

1000

100

10

0.1

0.01

0.001

Particle Size mm

442

% dry mass

59
35

0.0998

0.04
0.0049
20

33

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand
Silt

Clay

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with B51377 unless noted below

Fig

Sheet

% Passing

39
35

29
22

18
12

10

Sedimentation

Particle Size mm

0.0630
0.0513
0.0369
0.0266
0.0190
0.0100
0.0050
0.0029
0.0016

(assumed)
Mg/m3

Particle density

2.65
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% Passing

100
100
100
100
100
100
100
100

100
100

99
99
99
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97
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93
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39

Sieving

Particle Size mm

125
90
75
63

50
37.5

28
20

14
10
6.3

1.18
0.6
0.425

0.3

0.212

0.15
0.063

Approved

Stephen.Watson




BOULDERS

COBBLES

GRAVEL
Medium Coarse

Fine

SAND
Medium Coarse

Fine
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SILT
‘ Medium ‘ Coarse

Fine

CLAY
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100

o Puissed abeiuadiad

10
0

1000

10

0.1

0.01

0.001

Particle Size mm

14350

% dry mass

21

47

15
16

34.4

1.04
0.0265
1300

1.2

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand
Silt

Clay

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with B51377 unless noted below

Fig

Sheet

% Passing

17
15
13
10

Sedimentation

Particle Size mm

0.0630
0.0513
0.0369
0.0266
0.0191
0.0100
0.0051
0.0029
0.0016

(assumed)
Mg/m3

Particle density

2.65
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% Passing

100
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49

45

42
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38
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Particle Size mm
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17-0439
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1.00

Caus2018070412

BOULDERS

1000

10924

% dry mass

23
43

21

0.556

0.0843
0.00339
160

3.8

Fig

Sheet

COBBLES

Coarse

100

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Brownish grey sandy gravelly silty CLAY.

m

Specimen
Depth

BS1377:Part 2:1990, clauses 9.2 and 9.5

GRAVEL
Medium

Fine

SAND
Medium Coarse

Fine

GEOTECH

CAUSEWAY

o,
oge

oy

o/

Site Name

Soil Description

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

100
90
80

o o o o o
N~ © o < ™

o Puissed abeiuadiad

o
N

10

10

0.1

0.01

0.001

Particle Size mm

Preparation and testing in accordance with B51377 unless noted below
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17-0439

BHO8

3.00

Caus2018070413

BOULDERS

1000

15788

% dry mass

18
43

19
13

27.9

0.385
0.0043
6500

1.2

Fig

Sheet

COBBLES

Coarse

100

Job Ref

Borehole/Pit No.

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Grey slightly sandy gravelly silty CLAY with low cobble content.

m

Specimen
Depth

BS1377:Part 2:1990, clauses 9.2 and 9.5

GRAVEL
Medium

Fine

SAND
Medium Coarse

Fine

o
L
@,

DTECH

CAUSFWAY
GEOTE

&
¢
o

Site Name

Soil Description

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

90
80

o
~

100

o o o o o
© o < (90] [3\]

o Puissed abeiuadiad

10
0

10

0.1

0.01

0.001

Particle Size mm

Preparation and testing in accordance with B51377 unless noted below
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17-0439
BHO9

1.00

Caus2018070414

BOULDERS

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Brown sandy clayey silty subangular to subrounded fine to coarse GRAVEL.

m

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

GRAVEL
Medium Coarse

Fine

SAND
Medium Coarse

Fine

GEOTECH

CAUSEWAY

o,
oge

oy

o/

Site Name

Soil Description

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

90
80

o o o o o o
N~ © o < (90] [3\]

100

o Puissed abeiuadiad

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

Fig

Sheet

Sheet printed

30/07/2018 12:10

w
@
0 —
1y Elalala n Q1<
~ bl K2l K21 ks — Al L
— © <) 3
ES 3
o
I3
]
o
2
o
2
<
=
=1
IN
E|E| E| € a
E|E| €| € a
() £
N 3
m [}
[=% g
£ 3
© <]
wn €|« o
[ w Sle 5
o < Sl|.e £
g2 |8 el [¢ £l z
4 =
° 8 gl |2 g|e g
> o ™ © ole s
> 2 Qo s I <
s = el | 2lel ¢
[a) n o 0
LS vl | ElZ| =3
o ] A k=) [} g
HEIEE o Blalelolalsl 2 £ g
oc|lOoOl-|® = [ Rl BN K Bl =2 =] L o
OO0 n [ S I=R =R =R =2 =2 "] < &
oo
f
‘»
(%]
&
c
o X
S
©
3
c
]
E| €
bS]
i
S.ﬂ
(%]
<
L
S
£
©
a
oo
£
7 P E o = N Y N N A G N T N N SR Y S R B T
c |28 |o|o|~|~|o|n ||| |0 |N|N|N|N]=]| =
a
X
o
£
3
w| E
1S
5l i olalallalelg][g]a]8
a |Qlolv]m]lolllo|lolt]o]®ln]|mn|al=]e ) bt
o |=loI~|e KNI ]e o dle el
< <] o o
S
£
©
a

Approved

Stephen.Watson




17-0439
BHO9

4.00

Caus2018070415

BOULDERS

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Grey sandy gravelly silty CLAY.

m

Specimen
Depth

BS1377:Part 2:1990, clauses 9.2 and 9.5

GRAVEL
Medium Coarse

Fine

SAND
Medium Coarse

Fine

GEOTECH

CAUSEWAY

o,
oge

oy

o/

Site Name

Soil Description

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

90
80

o o o o o o
N~ © o < (90] [3\]

100

o Puissed abeiuadiad

10
0

1000

100

10

0.1

0.01

0.001

Particle Size mm

Fig

Sheet

Sheet printed
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1.00

Caus2018070416

BOULDERS

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Grey sandy silty subangular to subrounded fine to coarse GRAVEL.

m

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

GRAVEL
Medium Coarse

Fine

SAND
Medium Coarse

Fine

GEOTECH

CAUSEWAY

o,
oge

oy

o/

Site Name

Soil Description

Specimen Reference

Test Method

SILT
‘ Medium ‘ Coarse

Fine

CLAY

90
80

o o o o o o
N~ © o < (90] [3\]

100

o Puissed abeiuadiad

10
0

1000
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10

0.1

0.01

0.001

Particle Size mm

Fig

Sheet

Sheet printed

30/07/2018 12:10
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17-0439
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0.50

Caus2018070418

BOULDERS

1000

18038

% dry mass

12
50
22
13

17.3
0.358

0.00687
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11

Fig

Sheet

COBBLES
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Fine
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Fine
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Preparation and testing in accordance with B51377 unless noted below
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COBBLES

PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Brown sandy slightly clayey subangular fine to coarse GRAVEL.
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COBBLES

PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Brown slightly gravelly silty fine to coarse SAND.
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BOULDERS
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Sample No.

Depth, m

Sample Type

KeyLAB ID

COBBLES

PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Grey gravelly slightly clayey fine to coarse SAND.
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Preparation and testing in accordance with B51377 unless noted below
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PARTICLE SIZE DISTRIBUTION

Coolnabacky 400kV GIS Substation

Grey sandy gravelly silty CLAY.
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i Chemtest

The right chemistry to deliver results
Chemtest Ltd.

Depot Road

Newmarket

CB8 OAL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

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

Approved By:

/ (/ |

Details:

18-21719-1
25-Jul-2018
Causeway Geotech Ltd

8 Drumahiskey Road[]
Balnamorel]
Ballymoney[

County Antrim{

BT53 7QL

Aisling O'Kanell
Colm HurleyO
Darren O'MahonyUJ
Gabriella Horan
John Cameron(]
Lucy NewlandO
Matthew Gilbert[
Neil Haggan[
Paul DunlopOd
Paul McNamarall
Stephen Franey
Stephen Watson

17-0439 ESB Site in Collnabacky, Co.

Laois
Date Received: 23-Jul-2018
Date Instructed: 23-Jul-2018
7
3 Results Due: 25-Jul-2018
25-Jul-2018

Robert Monk, Technical Manager[
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s Chemtest

Results - Soil
The right chemistry to deliver results
Project: 17-0439 ESB Site in Collnabacky, Co. Laois
Client: Causeway Geotech Ltd Chemtest Job No.:| 18-21719 18-21719 18-21719 18-21719 18-21719 18-21719 18-21719
Quotation No.: Chemtest Sample ID.: 658257 658258 658259 658260 658261 658262 658263
Order No.: Client Location ID.: BHO1 BHO02 BHO3 BHO7 BHO9 TPO2 TPO9
Client Sample Ref.: 2 2 4 3 5 2 2
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 1.00 2.00 4.00 1.00 1.00 0.50 0.50
Date Sampled:| 20-Jul-2018 | 20-Jul-2018 | 20-Jul-2018 | 20-Jul-2018 | 20-Jul-2018 | 20-Jul-2018 | 20-Jul-2018
Determinand Accred. | SOP | Units | LOD
Moisture N 2030 % 0.020 5.6 8.3 2.7 16 7.8 13 9.9
pH U 2010 N/A 8.2 8.5 8.5 8.5 8.6 8.0 8.2
Sulphate (2:1 Water Soluble) as SO4 U 2120| g/l ]10.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Chloride (Water Soluble) U 22201 g/l |0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Page 2 of 3




i Chemtest

The right chemistry to deliver results

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"

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 45 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.co.uk

Page 3 of 3
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098! CAUSEWAY

..’t, GEOLECH

LABORATORY RESTRICTION REPORT

Project Reference

17-0439

Project Name

Coolnabacky, Co. Laois

TR reference

17-0439

To Colm Hurley
Position Project Manager
From Stephen Watson
Position Laboratory Manager

form to the laboratory.

The following sample(s) and test(s) are restricted as detailed below. Could you please complete the "Required Action" column and return the completed

limits

PSD

Hole Sample Test
Number [ Number | Depth [Type Type Reason for Restriction Required Action
(m)
Moisture
Content
BH10 4 3 B Atterberg | Sample damaged in transit to laboratory Cancel

Laboratory Signature

Project Manager Signature

IMSF57 Version 2
Password Access Controlled

For electronic reporting a form of Stephen Watson Colm Hurley
electronic signature or printed name is
acceptable Date Date
19 July 2018 19 July 2018
Page 1 of 1

UNCONTROLLED COPY WHEN PRINTED

Printed on: 30/07/2018
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SPT hammer energy measurement report




SPT Hammer Energy Test Report

in accordance with BSEN ISO 22476-3:2005

== Southern Testing

s Environmental & Geotechnical
e o]

Neil Burrows SPT Hammer Ref: NT5.
Southern Testing Laboratories Test Date: 14/04/2018
Unit 11

Charlwoods Road Report Date: 15/04/2018
RH19 2HU Test Operator: CAUSEWAY

Instrumented Rod Data

SPT Hammer Information

Diameter d; (mm): 54 Hammer Mass m (kg): 63.5
Wall Thickness t; (mm): 6.0 Falling Height h (mm): 760
Assumed Modulus E; (GPa): 200 SPT String Length L (m): 10.5
Accelerometer No.1: 6458 i
Comments / Location
Accelerometer No.2: 9607
Causeway Yard
ks Velocity
150—: 2_52 |
100 ‘\1 24
9 1.5 A
e LY I
[TV VYW, 1A%
0‘ NVY 0 ‘\’ P."f-'
] : \
0 1 2 3 4 5 86 7 8 @ 10 0 1 2 3 4 5 6 7 8 9 10
Time (ms) Time.(ms)
Acceleration Displacement
10,000 03
11l oy
5,000 -2
LA 3 -
@ o] Al I U W. VIR S
£ WWU VH’J[ VWi Y e
-5,000 ! v 5 st
01 2 3 4 5 6 7 8 9 10 01 2 3 4 5 6 7 8 9 10
Time (ms) Time (ms)
Calculations
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1. INTRODUCTION

IE Consulting were engaged to conduct an independent audit of the process undertaken (during
planning) to assess the potential impact on the hydrological and hydrogeological environment from
the proposed construction of a substation at Coolnabacky, near Timahoe, Co. Laois. The Substation is

an element of an overall network improvement scheme for the Laois-Kilkenny Area.
IE Consulting were invited by Irish Rural Link to submit a Tender for the following brief

The scope for the independent review for Coolnabacky (also known as Laois-Kilkenny) would broadly

involve reviewing the planning documentation, in particular:

. 7o review scheme as planned from a hydrological/ hydrogeologic risk point of view
. Review of relevant planning information
. Recommendations on any gaps in the scheme as planned (e.g. Bunding arrangements,

dealing with contaminated runoff, flooding risk etc.)

. Comment on whether the scheme is in line with best international practice

. Assessment of risk to aquifer

. Additional areas to focus on or any further pre-construction site investigations etc.
. Provide information of site specific mitigation measures for construction stage

The main issues of concern are the potential risks to the groundwater water supply.

Irish Rural Link, requested that IE Consulting confirm that they had not undertaken work for
Eirgrid or ESB in the recent past or in any way connected to the proposed scheme. This we

were happy to confirm.

Irish Rural Link also stressed that IE should confirm that the audit was independent and not

influenced in any way by Eirgrid or ESB. This we are happy to confirm.
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APPROACH TO STUDY

This report is based on a review of the following;

3.

Documents at the public link:
A review of the information provided on the An Bord Pleanala website, when a search for
VAQ0015 was made

Eirgrid and ESB reports and drawings-provided on request.

Assessment reports By SLR and Tobins associated with the unauthorised development in
2017 Tobins report (Report to assess the impact of the unauthorized development on the
Aquifer at Coolnabacky Construction site) 2017

2018 SLR Hydrogeological assessment of excavations for the construction of a substation
prepared for: Eirgrid SLR Ref: 180720 00357 00004

GSI 2000- Kyle & Orchard Springs Source Protection report

GSI 2018 assessment and response to RTS presentation to Minister Naughten

GSI public viewer maps

Site walk-over visit under taken by J Keohane on 18" December 2020

Lyons & Kelly 2016 Monitoring Guidelines for the Assessment of Petrifying Springs in Ireland.
Irish Wildlife Manual No. 94 NPWS

ESBI site drainage report PE687-F0261-R261-016 which included Traynor Environmental Site
suitability assessment 2012

2012 Soil Mechanics Report No Y2012-12A factual report on ground investigation.

TOPOGRAPHY AND SURFACE WATER DRAINAGE

The site lies in a low lying, mostly flat area which extends to the east and north of the site. The

surrounding land to the south and west becomes hummocky within 150m to 200m of the site. The

geomorphology appears to be glacio-fluvial in origin.

The main surface water drainage feature in the area is the Timahoe River which flows in an

approximately northerly direction 500m east of the site. The Timahoe River in turn joins the Honey

Stream which flows in from the east and the combined flow becomes the Bauteoge River.

The watercourses in the area appear to have been modified and canalised in places, and arterial

drainage has been used to improve the land and direct run-off towards the streams and rivers.
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A natural unnamed watercourse skirts the northern boundary of the site, and there are also drains
along the western southern and eastern boundaries of the site which were noted to be carrying some
flow on the day of the site visit. The perimeter drains are typically 1.0m to 1.5m deep, and seem

mainly to run to the North towards the stream.

Apart from occasional water logging after heavy rain, I am satisfied that there is no evidence of a
flood risk to site from fluvial or groundwater sources. The modified drainage network in the area,

does appear to work efficiently to remove water from the land.

There is surface water hydraulic connectivity between the site and an SAC (The River Barrow and
River Nore SAC site code 002162), and I am satisfied that this has been adequately considered
through the EIAR and consideration by the An Bord Pleanala Inspector.

I am satisfied that the proposed safeguards for surface water quality management during
construction and the operational phase surface water management approach for managing run-off
from paved and covered areas for the proposed development is robust. Any new information arising
out of the recommended further works detailed below or the construction works when they
commence should be reviewed, in the context of surface water management to ensure ultimate

protection for water resources.

4. GROUNDWATER

An Bord Pleanala has approved the proposed development after an oral hearing and review of
documentation. The Inspectors report (11.VA0015) states that “It appears that the substation at
Coolnabacky can be constructed without undue risk to local groundwater sources. The development
could be carried out and operated satisfactorily from an ecological standpoint”. I have considered this

decision in the context of both bedrock and shallow aquifers.
4.1 Bedrock Aquifer

I do agree that there is no significant risk posed by the development to the Kyle spring, because of

the following factors

¢ Significant consistent thickness (8m approx.) of low permeability cohesive subsoil overlying

the rock aquifer. This effectively isolates any on-site activities from the bedrock aquifer, since
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there will be no excavations deeper than 2m. I am satisfied that site tests have demonstrated
very low permeability for this Clay material.

e The GSI source protection report (2000- Kyle & Orchard Springs Source Protection report)
concludes that the Kyle Spring is generically a bedrock derived spring, (although the output
may flow through overlying gravel for a short period).

e There is no groundwater pathway linking the site and the spring.

e The site is outside of the mapped source protection zone, eventhough the GSI report does
state that that some groundwater may pass beneath the Timahoe/Bauteoge River through
bedrock en route to the Kyle Spring.

e There is no hydraulic connectivity between the surface water features in the area and the
Kyle Spring since all surface water from the site ultimately enters the Timahoe River System
and the GSI report (2000- Kyle & Orchard Springs Source Protection report) states that

surface water features are hydraulically isolated from the bedrock Aquifer.

4.2 Sand and Gravel Aquifer

The GSI have mapped a locally important Sand and Gravel Aquifer (Timahoe-Stradbally Aquifer) in
the area, which includes the site. The GSI have stated in their review (response 2018) that work is in
progress on better defining the boundaries and characteristics of this aquifer as part of the

Groundwater 3D project.

I understand that the information available to the Hydrogeology Team preparing the EIS in 2013,
suggested that the site was outside of the mapped Sand and Gravel aquifer area at the time. The
Inspectors report confirms and accepts this. The fact that this has been changed by and is under

further review by the GSI does warrant some scrutiny.

The 2017 Tobins report (Report to assess the impact of the unauthorized development on the Aquifer
at Coolnabacky Construction site) prepared for ESB acknowledges this boundary change but argues
that “no significant saturated sand and gravel deposit was encountered in the vicinity of the sub-

station site”.

This is consistent with the 2018 report by SLR (Hydrogeological assessment of excavations for the

construction of a substation) prepared for Eirgrid which states:
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“the site investigation showed that granular sand and gravel deposits at the site are very
thin, laterally impersistent and contain limited groundwater; they are not therefore a
significant groundwater source or aquifer. This conclusion is supported by GSI advice
that states that gravel deposits must exceed 10m to be considered an aquifer. The
subsoils at the site are not classified as an aquifer or a groundwater body due to their low
permeability characteristics, shown to be typical of silt. This reflects the description of the
subsoils as granular gravelly clay / clayey sand and gravel deposits and cohesive stiff —
very stiff gravelly clay deposits”. “The site investigations at the site have shown that
there is no gravel aquifer (i.e. sands and gravels to a thickness exceeding 10m) at the

site.

Therefore, the shallow water ingress encountered in the subsoils at the site is
representative of pore water or isolated pockets of groundwater that are not connected

to the bedrock aquifer”.

The GSI (GSI ) does indeed state that the sand and gravel deposit must be 10m in
thickness to be considered an aquifer. I therefore expect, based on this observation, that the GSI will

not include this site within a revised sand and gravel aquifer boundary.

Apart from the thickness constraint which appears to be definitive, the EIAR (Chapters 9 and 10
2013) presents a number of other pieces of evidence to state why the sand and gravel deposits on

the site do not comprise an aquifer.

The sand and gravel deposits at the site not found to be saturated during the site investigation of
2012,

In most cases, groundwater strikes were not recorded in the Sand and Gravel deposits.

It /s noted that, due to the presence of low permeability Clay deposits beneath the sand and

gravel, the inflow volumes of groundwater encountered during drilling was minimal.

As the sand and gravel was not saturated, this indicates that the quantities of groundwater present

are not sfgnificant.

During a subsequent intrusive site investigation carried out by AWN Consulting in 2013, 4 no.

boreholes were installed around the boundary of the site, up gradient and down gradient of the
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predicted groundwater flow direction. (Appendix 10.1 Site Investigation and Hydrogeological
report).

The ground conditions consisted of soft to stiff sandy gravelly Clay and silty sandy Clay to
approximately 3m bgl. At approximately 3m bgl, low permeability stiff to firm boulder Clay was
encountered. At borehole BH4 Boulder Clay was found to extend to 8.6m bgl when returns were of

angular rock suggesting boulders or bedrock.
No fast inflow groundwater strikes were recorded during the site investigation.

Data loggers were installed to record the static groundwater levels at hourly intervals. Based on
data, to date the groundwater level at the site is typically less than c.1m bgl. (See Appendix 10.1

for more detailed information)

Permeability tests carried out at each groundwater monitoring well (borehole) indicate that the

hydraulic conductivity is typical of silt and clay soils.

Therefore, the water present in the deposits represents pore water, rather than groundwater. The
Sand and Gravel deposits at the centre of the site which would be expected to have a higher

permeability were also found to be unsaturated.
The 2018 SLR report suggests based on this information

“therefore, the shallow groundwater present in the subsoils represents pore water or isolated
pockets of groundwater, rather than a groundwater resource, as defined by the EPA. It may not
be feasible to define a water table in the subsoils as lateral movement is impeded, and so a
shallow water table is not shown on the Conceptual Site Model. Should there be any flow in the

granular subsoils, this flow is expected to follow the topography to the south east.”

I have reviewed the site investigation undertaken in February-March 2012. I examined the borehole
and trial pit logs, which indicates reasonably consistent ground conditions across the site, comprising
topsoil of approximately 300mm underlain by upto 1.9m of varying grades of granular material, which
is described as Alluvium on the GSI maps. Alluvium because it is deposited by rivers (in this case

probably glacial outwash rivers), often tends to be haphazard in a lateral sense.

It is accepted that the four groundwater monitoring borehole logs (from the 2013 investigation) show
no granular material. However it does appear anomalous that these four boreholes around the
periphery of the site encountered no granular material, and the boreholes and trial pits excavated in
the middle of the site as part of a previous investigation phase did. The possible reasons for this
anomaly may be of glacial origin and therefore natural, or may be related to a variation in the drilling

methodology deployed in each phase. I am recommending that further investigation is undertaken to

Page 6 of 15



JE CONSULTING
WATER-ENVIRONMENTAL-CIVIL

confirm the original findings. It is suggested that a geophysical survey would be the most appropriate

approach to clarifying this anomaly.

I note that groundwater strikes were recorded in 8 out of 10 boreholes in 2012. In most cases no
inflows were recorded, but the mode of drilling (Shell and Auger) can effectively seal out the water

with casing, particularly when the granular interval is thin, thus giving the impression of no inflows.

I consider that because the method of drilling can quickly case out water, the trial pits give a better

view of shallow groundwater conditions as follows

TRIAL PIT GROUNDWATER OBSERVATIONS
S1 ROSE

S2 NONE

STEADY INFLOW
SLIGHT SEEPAGE
STEADY INFLOW
NONE

NONE

STEADY INFLOW
NONE

STRUCK

STRUCK

SLOW TRICKLE
QUICK INFLOW
BASE OF PIT FILLED
NONE

wn
w

O| 0| N| | | D] W| N|

—_
o

e
—

—_
N

I would suggest that these observations suggest some groundwater activity.

It is accepted that the borehole logs from 2013 indicate that no groundwater was encountered.
However it is noted that February and March 2013, and indeed the same months in the previous year
(2012) were dry months. I suspect that the Sands and Gravels on this site are actually quite free
draining, and drain quite readily when there is little to no rain. The hydraulic controlling horizon is the

stiff low permeability CLAY layer at 1.5m to 3m depth, which does not allow any vertical percolation.

I note the comments made by GSI in their review of the RTS presentation which highlighted the
connection between the dry period and the lack of groundwater, but I suggest that conditions on this

site comprise relatively free draining material close the surface, which is readily recharged by incident
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rainfall, but drains away quickly. The mainly dry condition of the field on the day of my site visit, with

only minor water logging supports this view.

It is noted that the site assessment undertaken by Traynor Environmental (2012) noted T values and
P of 16 and 29 respectively, which indicates excellent percolation. However it is also noted that the

soakaway tests did not indicate available infiltration capacity for soakaways.

The 2013 boreholes were fitted with standpipes to allow groundwater levels to be measured. It is
stated in the EIAR report that the boreholes were fitted with data logger water level transducers. I
examined the data in appendix 10.1 and I noted that the boreholes were instrumented for June and
July 2013. Data for BH4 was not presented, but plots for boreholes 1-3 do seem to indicate some
fluctuations in groundwater levels as shown below and in fact BH1 and BH2 display very similar
patterns. I am surprised that no comment was made on this in the EIAR, although it does have more
significance in the context of the hydrological system supporting the Tufa Springs than any

significance in the overall impact assessment on drinking water supplies.

BH1 Groundwater Levels BH2 Groundwater Levels
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I therefore do not fully agree with the conclusion, that the Sands and Gravels on the site are not

active in the groundwater sense because;

e The T and P tests indicate permeable deposits

e The groundwater monitoring undertaken indicates fluctuations in groundwater levels, albeit in
the small range.

e The relatively dry topsoil layer suggests that incident rainfall does percolate into the sand and

gravel layer

I expect that there will be a gradient towards the un-named watercourse to the north east, with some

lateral movement to drains. I suspect that the groundwater throughput has some influence on the
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tufa springs, and I have recommended that further work is undertaken on this to understand it
better.

Despite this anomaly, my conclusion is that the sands and gravels on this site, are not substantially
hydraulically connected with the Locally Important Sand and Gravel aquifer, for the following reasons.
1.  The deposits are thin and underlain by an impermeable layer and

2. The perimeter drains and the permanent watercourse effectively intercept any flow.

The potential risk of impacts on groundwater resources beyond the site are therefore not considered

significant, as a result of this lack of connectivity.

However I do feel that the groundwater from the site does have some influence/connection with the
Tufa formations. Petrifying springs are lime-rich water sources that deposit tufa, a porous calcareous
rock. They constitute a specialised habitat with a distinctive flora, typically dominated by bryophytes
and often containing rare species. Their small extent and their vulnerability are recognised by their
designation as a priority habitat in Annex I of the European Union Habitats Directive (92/43/EEC);
whereby member states are obliged to monitor and report on the conservation status of such

annexed habitats.

5. PETRIFYING SPRINGS-with TUFA FORMATION

The Tufa Springs were mentioned in the An Bord Pleanala Inspectors report which notes that an
observer to the Oral hearing stated that a screening of these should have been undertaken in the
context of the habitats directive on the basis of petrifying springs being designated a priority habitat
under Annex 1 of the habitats directive. The Inspector did not agree with the argument and I fully
concur with the conclusion of the Inspector, but nonetheless, I do feel that a more in depth
assessment of the springs should be undertaken in the context that groundwater from the site, may
have some influence on them as discussed above. This recommendation does not suggest any
lacunae in the EIAR or NIS, that would have influenced the overall decision, but is a recommendation

that ESB adopts an enhanced awareness of the connectivity of the site with a priory habitat.

Member states are required to monitor and report on the conservation status of such annexed

habitats. An important stipulation within the habitats directive manual (Lyons and Kelly 2016) when
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referring to Petrifying Springs is that ™ in order to preserve this habitat of very limited expanse in the
field it is essential to preserve its surroundings and whole hydrological system concerned” . The
presence of Tufa deposits in close proximity (along the watercourse that forms the northern
boundary) to the site, and their dependence on the hydrological conditions on the site, suggests that
there is a requirement to better understand the interrelationship between the site conditions and the
deposits. The 2016 NPWS publication “monitoring guidelines for the protection of petrifying springs in

Ireland” should be referred to for guidance.

PROPOSED CONSTRUCTION AND OPERATIONAL CONTROLS TO
PROTECT GROUNDWATER AND SURFACE WATER

The proposed mitigation measures for dealing with potential impacts to groundwater and surface
water are best international practice, provided they are adhered to and overseen and signed off by a

competent person during construction.

One of the key concerns (expressed by the RTS group) relates to the storage and use of oil in the
proposed transformers. I am satisfied that the proposed infrastructure and operational protocols
afford the optimum security for the prevention of loss to the environment. No absolute guarantees

can be provided that there will never be accidental loss of oil to the environment.

In the event of any environmental incident the ESB Networks Emergency Response Procedure will be

activated.

For minor spillages that enter the drainage network, the oil water separator will provide an adequate

mitigation control measure.

For other spillages, on the basis of the proposed site topography, it is expected the oil will be easy to
control on the site, and an appropriate remediation strategy would involve recovery and disposal of
any free product, and appropriate disposal of any oil contaminated soil, backed up by validation

sampling and analysis.
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If some oil were to run across the surface or become mobilised in the shallow groundwater, it will
migrate towards the surrounding drainage ditches approximately 40m from the nearest proposed
transformer, and ultimately the natural Stream and surface water network. Again, appropriate oil
remediation strategies will limit any environmental damage. I am satisfied that any loss of oil on the
site will not present a significant risk to the either the Bedrock or Sand and Gravel aquifers and as a
result the proposed use of oil on the site, does not present a significant risk to any drinking water

supplies.

Dewatering may be required for foundations, but inflows are expected to be manageable and will not

create any lasting impacts.

CONCLUSIONS

e I am satisfied that the proposed development does not present a significant risk to drinking
water sources in the area.

e I am satisfied that adequate controls have been proposed to mitigate any potential accidental
spillages or discharges, and to ensure that the proposed site development does not present
any on-going impacts.

e The substantial thickness of low permeability CLAY on the site eliminates any significant
pathway developing to the bedrock aquifer, and hence the Kyle spring.

¢ The shallow depth of the sand and gravels on the site and the fact that they are effectively
intercepted by drainage ditches, means they are not hydraulically connected to off-site sand
and gravel deposits.

e The sands and gravels on this site cannot be considered an aquifer and are not considered to
be more widely connected to the mapped Sand and Gravel Aquifer.

e I suspect the GSI will not include the site in the Locally Important Aquifer when they consider
the boundary of the Timahoe-Stradbally Sand and Gravel Aquifer.

e I am not convinced that the lateral extent and hydraulic properties of the granular material
above the CLAY is fully understood and I am therefore recommending further investigation to
better understand the dynamics.

e The information from this investigation, should be reviewed by the site drainage designers to

ensure full compatibility with the proposed design approach to surface water management.
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I consider that the petrifying springs-tufa deposits are not fully understood, in the context of
their dependence on site hydrology and hydrogeology, and in the context that the Sands and
Gravels on site may be more active than previously understood. This warrants further

investigation.

RECOMMENDATIONS

I would recommend that a geophysical survey is undertaken using electromagnetic surveying
(such as EM31) to map the subsurface shallow deposits to better understand the subsoil
profile and to enhance the original ground model.

I would recommend that 5 No. shallow groundwater monitoring points are installed around
the site at locations away from the proposed footprint. These can comprise simple standpipes
installed in trial pits, or shallow drilled boreholes to maximum 3m depth away from the
building footprint or any areas where accommodation works are planned. These should be
levelled to a common datum, and groundwater levels measured every six hours using water
level transducers. This monitoring period should extend over two seasons at least ideally from
the Winter period into Spring until construction of the substation proper commences. This will
help to better understand the groundwater hydraulics of the shallow deposits on the site and
inform the further assessment of the Tufa Springs.

A round of groundwater samples should be taken from the shallow wells and analysed for
Nitrate, Nitrite, Phosphorous, Ammonia, Chloride, Potassium and Sodium, Conductivity, pH.
This will provide a baseline for any future monitoring. The wells should be sampled twice per
year, for the same range of parameters. The tufa springs are very sensitive to nutrient
loading, and this monitoring will provide information to assist in the protection of the habitat.

A more in depth ecological assessment of the tufa springs should be undertaken in the
context of it being an Annex 1 habitat using the above data, and following the NPWS
guidelines. This will enhance the understanding of the tufa springs and their connectivity to
the site.

Once items 1-4 are completed I would recommend that the design of the stormwater
management system be reviewed in the context of ensuring the existing hydrological system
is optimised to support the tufa springs as required under the habitats directive.

Once drilled, groundwater quality from the proposed supply well should be monitored twice

per year.
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Proposed Substation, Coolnabacky, Co. Laois
Geophysical Survey

EXECUTIVE SUMMARY

1. Minerex Geophysics Ltd. (MGX) carried out a geophysical survey consisting of EM31 Ground
Conductivity surveying for the ground investigation for the proposed ESB substation at Coolnabacky, Co.

Laois.

2. The main objectives of the survey were to determine ground conditions under the substation site and
access road, to determine relative variations in subsoils and material type, to establish relative

permeability and areas of higher and lower permeability.
3. Ground conductivities were measured and displayed on maps.

4. The interpretation shows that the subsoils vary in the material content between clayey silty Sand and
Gravel (lowest conductivities) and slightly sandy and slightly gravelly Clay and Silt (highest

conductivities).

5. At the substation site is has been shown that the ground is quite homogeneous with measurements
representing a small change in overburden material between sandy and gravelly Clay and Silt and

slightly sandy and slightly gravelly Clay and Silt.

6. The access road shows a larger variations of materials with Sand and Gravel occurring closest to the

quarry.

7. The lowest ground water permeabilities occur at the highest conductivity values because the clay and silt
content is highest here. The highest permeabilities occur where the conductivities are lowest because

there the subsoils have the largest amount of Sand and Gravel.
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Proposed Substation, Coolnabacky, Co. Laois
Geophysical Survey

1. INTRODUCTION

1.1 Background

Minerex Geophysics Ltd. (MGX) carried out a geophysical survey for the proposed ESB substation at
Coolnabacky, Co. Laois. The survey consisted of EM31 ground conductivity measurements. The survey was

requested by ESB based on recommendations of their hydrogeological consultant.

1.2 Objectives

The main objectives of the geophysical survey were:

o Determine the ground conductivities under the substation site and access road

. Map shallow subsoils to determine lateral variations and relative type (clay/silt or sand/gravel)
. Determine relative permeability of the subsoils

o Identify zones with higher and lower intergranular permeability

1.3 Geology

The online bedrock geological map of Ireland (GSI, 2021) indicates that the survey area is underlain by the
Ballyadams Formation described as crinoidal wackestone/packstone limestone. The quaternary sediments

are described as alluvium under the substation site and as gravels along the access road.

A previous geotechnical report (Soil Mechanics, 2012) describes the ground investigation work done and the
results of direct investigation and laboratory testing. Boreholes show that rock is deeper than 6 m and does

not play a tole in the current investigation with the EM31.

Ten boreholes on the substation site indicate mainly sandy gravelly clay with some lenses of sand or gravel.
Most trial pits also show sandy gravelly clay with some silt, sand and gravel lenses. Trial pits 10 and 11

indicate sand while trial pit 12 indicates silt over sand.

1.4 Report

This report includes the results and interpretation of the geophysical survey. Maps and a table are included
to illustrate the results of the survey. More detailed descriptions of geophysical methods and measurements
can be found in GSEG (2002), Milsom (1989) and Reynolds (1997).

The description of soil, rock and the use of geotechnical terms follows Eurocode (2007) and BSI (2015)

standards. The terms are defined in the standards and the physical parameters are related from experience.
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This geophysical survey has been acquired, processed, interpreted and reported in accordance with these

guidelines.

The client provided maps of the site and the digital version was used as the background map in this report.

Elevations were surveyed on site and are used in the vertical sections.

The interpretative nature and the non-invasive survey methods must be taken into account when considering
the results of this survey and Minerex Geophysics Limited, while using appropriate practice to execute,

interpret and present the data, give no guarantees in relation to the existing subsurface.
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2. GEOPHYSICAL SURVEY
2.1 Methodology

The methodology was outlined in the tender documents and consisted of EM31 Ground Conductivity

measurements.

The survey locations are within the colour contoured areas in the maps.

2.2 EM31 Ground Conductivity

The EM31 ground conductivity survey was carried out in the field containing the proposed substation

(approx. 7 ha) and along the access road (approx. 3 ha).

The survey was done on lines nominally 10 m apart. Along each line a reading of ground conductivity was
taken every second while walking along, thereby resulting in a survey grid of nominally 10 x 2 m. The
locations were measured with a sub-meter accuracy SERES DGPS system attached to the EM31 and all
data was jointly stored in a data logger. The conductivity meter was a GEONICS EM31 with Allegro data
logger and NAV31 data acquisition software. The instrument was compared to base station readings and no

EM drift was recorded.

The conductivity is typical for certain geological material types. Dry and clean Sand and Gravel and most
rock types (Granite, Sandstone and clean Limestone) have relatively low conductivities while peat, clay and

clay-rich rock types (mudstone, shale) have high conductivities.

EM31 ground conductivity determines the bulk conductivity of the subsurface over a typical depth between 0
and 6m bgl. and over a radius of approx. 5m around the instrument. In areas of thick overburden the

instrument distinguished between clay/silt and sand/gravel.

The measurements can be disturbed by metal and other conductive objects in close proximity to the
instrument, and therefore no geological interpretations can be made in the vicinity of such man-made
objects. Either readings were not taken near sources of interference, or notes were taken by the surveyor in

order to remove these during processing or to account for these in the interpretation.

The survey was done on the 23 of April 2021 in good weather conditions. The instrument was checked

repeatedly at a base station and the reading were very stable.
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3. RESULTS AND INTERPRETATION

The interpretation of geophysical data was executed utilizing the known response of geophysical
measurements, typical physical parameters for subsurface features that may underlay the site, and the

experience of the authors.

The EM31 ground conductivity values were merged into one data file for the entire survey area and
contoured and gridded with the SURFER contouring package. The contours are created by gridding and
interpolation and care must be taken when using the data. The contour map is overlaid over the location and

base map (Map 1) and the values in milliSiemens/metre (mS/m) are indicated on the colour scale bar.

Maps 2a and 2b display the same data as Map 1 but are displayed at a larger scale split for the substation

site and access road.

The data indicates ground conductivities between 4 and 14 mS/m (MilliSiemens/meter). Because the
electrical conductivity is the inverse of the electrical resistivity this can be also expressed as ground
resistivity with 70 to 250 Ohmm (Ohmmeter).

Low conductivities indicate mainly sandy and gravely overburden while high conductivities indicate clayey
and silty overburden. The highest readings on the contour map occur close to the quarry and the main road,

there may be some component caused by metal of fencing and other object involved.

An interpretation can be made by allocating the overburden material to conductivity and resistivity ranges.
Values of conductivity less than 5 mS/m (resistivity > 200 Ohmm) represent clayey silty Sand and Gravel
within the depth reach (6m) of the EM31. Values between conductivity 5 - 10 mS/m (resistivity 100 — 200
Ohmm) can be described as sandy gravelly Clay and Silt. Values of conductivity higher than 10 mS/m

(resistivity < 100 Ohmm) are typical for slightly sandy and slightly gravelly Clay and Silt.
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4.

CONCLUSIONS

The following conclusions and recommendations are made:

The EM31 survey was done over the substation site and the access road while avoiding some small

areas with metal fencing.

The subsoils under the site vary in the content between clayey silty Sand and Gravel (lowest

conductivities) and slightly sandy and slightly gravelly Clay and Silt (highest conductivities).

At the substation site ground conductivity values between 7 and 11 mS/m (resistivities from 90 to
143 Ohmm) have been determined. This shows that the site is quite homogeneous. Rock occurs
deeper than 6 m bgl (as is known from the boreholes) so that the measurements are representing

the change in overburden material.

The interpretation shows sandy and gravelly Clay and Silt over most of the field with the proposed
substation site. Some slightly sandy and slightly gravelly Clay and Silt occurs around the western

and eastern edges of the field.

The access road shows a larger variations of conductivities. The lowest occur closest to the quarry

indication a high content of Sand and Gravel in the overburden.

The lowest ground water permeabilities occur at the highest conductivity values because the clay
and silt content is highest here. The highest permeabilities occur where the conductivities are lowest

because there the subsoils have the largest amount of Sand and Gravel.
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Borehole Logs



Priority Geotechnical Ltd. Drilled By Borehole No.
o Tel: 021 4631600 KC
promty Fax: 021 4638690 Tog9ed By BHO1
www.prioritygeotechnical.ie Sheet 1 of 1
Project No. Hole Type
Project Name: Coolnabackey - Groundwater Co-ords:
! y P21124 cP
Scale
Location: Co. Laois Level: m OD
1:50
Client: ESB Date: 26/05/2021 - 26/05/2021
Water Sample and In Situ Testin
Baceqi| Strike P g (?negtl'll) (Ir_:(\;gl) Stratum Description
(m bgl) [ Depth (m bgl) | Type Results 9
Driller described: CLAY with cobble content. h
1.00 Driller described: Dense GRAVEL. 1]
2]
3.00 End of Borehole at 3.000m 3]
4
5
6
7
8
9
. Chiselling Details:
Groundwater: Hole Information: Top (m) gBase (m) Duration (hhmm) Tool
Struck (m | Rose to (m After Sealed (m Comment Depth (m bgl) [ Hole Dia (mm) Casing Dia (mm) 240 260 01:00 Chisel.
bgl) bgl) (mins) bgl) 3.00 200 200
None encountered.
Equipment: Dando 2000
. . . GW(mbgl) Shift Depth (m bgl) Remarks
|Remarks: Shift Data: 26/05/2021 08:00 0.00  Start of shift.
Borehole terminated at 3.00m bgl, required depth. 50mm standpipe installed. Response zone Dry. 26/05/202118:00 3.00 End of borehole.
from 0.50m to 3.00m bgl.




Borehole terminated at 3.00m bgl, required depth. 50mm diameter standpipe installed.
Response zone from 0.50m - 3.00m bgl.

Dry  26/05/2021 18:00  3.00

Priority Geotechnical Ltd. Drilled By Borehole No.
o Tel: 021 4631600 KC
promty Fax: 021 4638690 Tog9ed By BH02
www.prioritygeotechnical.ie Sheet 1 of 1
. Project No. Hole Type
Project Name: Coolnabackey - Groundwater Co-ords:
] Y P21124 cP
Scale
Location: Co. Laois Level: m OD
1:50
Client: ESB Date: 26/05/2021 - 26/05/2021
Water Sample and In Situ Testin
Baceqi| Strike P g g]egtr; Ir_:(\;gl Stratum Description
(m bgl) [ Depth (m bgl) | Type Results (m bgl) | (mOD)
Driller described: CLAY with cobble content. h
1.00 Driller described: Dense GRAVEL. 1 ]
2
3.00 End of Borehole at 3.000m 3]
4
5
6
7
8
o
. Chiselling Details:
Groundwater: Hole Information: Top (m) gBase () Duration (hhmm) Tool
Struck (m | Rose to (m After Sealed (m Comment Depth (m bgl) [ Hole Dia (mm) Casing Dia (mm) 260 280 00:30 Chisel.
bgl) bgl) (mins) bgl) 3.00 200 200
None encountered.
Equipment: Dando 2000
. . . GW(mbgl) Shift Depth (m bgl) Remarks
|Remarks: Shift Data: 26/05/2021 08:00 0.00  Start of shift.

End of borehole.




Borehole terminated at 3.00m bgl, required depth. 50mm diameter standpipe installed.
Response zone from 0.50m to 3.00m bgl.

Dry  26/05/2021 18:00  3.00

Priority Geotechnical Ltd. Drilled By Borehole No.
o Tel: 021 4631600 KC
promty Fax: 021 4638690 Tog9ed By BHO03
www.prioritygeotechnical.ie Sheet 1 of 1
. Project No. Hole Type
Project Name: Coolnabackey - Groundwater Co-ords:
Y y - Brounaw P21124 cpP
Scale
Location: Co. Laois Level: m OD
1:50
Client: ESB Date: 26/05/2021 - 26/05/2021
Water Sample and In Situ Testin
Baceqi| Strike P g g]egtr; Ir_:(\;gl Stratum Description
(m bgl) [ Depth (m bgl) | Type Results (m bgl) | (mOD)
Driller described: CLAY with cobble content. h
1.00 Driller described: GRAVEL. 1 ]
2
3.00 End of Borehole at 3.000m 3]
4
5
6
7
8
o
. Chiselling Detail