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Appendix 6.1  FINGAL (0 CO FLOER

Natura 2000 Sites, Natural Heritage Areas and proposed Natural Heritage Areas within 15km of the
proposed development site in Kilshane (arranged by distance from proposed sites).
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Site Site Name Distan | Site Type
Code ce

002103 | Royal Canal pNHA 4,53 pNHA
000178 | Santry Demesne pNHA 5.08 pNHA
000128 | Liffey Valley pNHA 6.54 pNHA
001208 | Feltrim Hill pNHA 8.85 pNHA
002104 | Grand Canal pNHA 9.32 pNHA
000206 | Morth Dublin Bay pNHA 9,38 pNHA
000205 | Malahide Estuary SAC 9.48 SAC
000205 | Malahide Estuary pNHA 9.48 pNHA
004024 | South Dublin Bay and River Tolka Estuary SPA 9.51 SPA
004025 | Malahide Estuary SPA 9.57 SPA
001763 | Sluice River Marsh pNHA 11.77 pNHA
000206 | North Dublin Bay SAC 11.83 SAC
004006 | North Bull Island SPA 11.83 SPA
001398 | Rye Water Valley/Carton pNHA 11.83 pNHA
001398 | Rye Water Valley/Carton SAC 11.84 SAC
000210 | South Dublin Bay SAC 12.19 SAC
000210 | South Dublin Bay pNHA 12.19 | pNHA
000208 | Rogerstown Estuary pNHA 12.31 pNHA
000208 | Rogerstown Estuary SAC 12.32 SAC
000201 | Dolphins, Dublin Docks pNHA 12.36 pMNHA
000199 | Baldoyle Bay SAC 12.42 SAC
004016 | Baldoyle Bay SPA 12.42 SPA
000199 | Baldoyle Bay pNHA 12.42 pNHA
004015 | Rogerstown Estuary SPA 12.98 SPA
000991 | Dodder Valley pNHA 14.54 pNHA
001205 | Booterstown Marsh pNHA 14.77 pNHA




Appendix 6.2

The National Biodiversity Centre 10km hectad 014 displayed below, contains the proposed
development on the Liffey.

13-09-2022FW224/0204
National Biodiversity Data Centre hectad 0142, FINGAL (0 rn & '(D“D};
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Invasive species records for the 014 hectad® ™' Bokmak nat defined. palayant to the proposed
development site.
* Species subject to restrictions (Third Schedule) under Regulation 49 of the European Communities (Birds and

Matural Habitats) Regulations, 2011
No invasive species recorded during ecological site visit on 3™ February 2022,

Common name Scientific name Record
count

Ruddy duck* Oxyura jamaicensis 1
Arthurdendyus triangulatus Arthurdendyus triangulatus 1
Australoplana sanguinea Australoplana sanguinea 1
Butterfly-bush Buddieja davidii 12
Canadian Fleabane Conyza canadensis 1
Cherry Laurel Prunus laurocerasus 7
Common cord-grass® Spartinag anglica 1
Evergreen Oak Quercus ilex 1
Giant hogweed* Heracleum mantegazziancim 6
Himalayan Honeysuckle Leyeesteria formosa 3

¥ National Biodiversity Data Centre records. Accessed: S September 2022,
 Image: NBDC Maps database

I"r' cenvircnmental Impact Services



Common name Scientific name Record
count

Japanese knotweed* Fallopia japonica 5
Russian-vine Fallopra baldschuanica 2
Sycamore Acer pseudoplatanus q
Three-cornered leek™ Allium triguetrum 2

Wild Parsnip Pastinaca sativa 1
Jenkins' Spire Snail Potamapyrgus antipodarum 9
Red-eared Terrapin Trachemys scripta 1
American mink* Mustela wison P
Brown rat® (Offshore Islands Only) Rattus norvegicus 2
Eastern Grey sguirrel* Sciwrus carolinensis 12
European Rabbit Oryctolagus cuniculus 10

Rare and/or protected species know to occur within the 014 hectad® ™' Bookmark not defined
containing the proposed development site (arranged by taxonomic group).

Taxonomic | Common | Scientific | Designation Record
group name name count
amphibian Common Rana Protected Species: EU Habitats Directive || 9
Frog temporaria | Protected Species: EU Habitats Directive = > Annex
V || Protected Species: Wildlife Acts
amphibian Smooth Lissotriton | Protected Species: Wildlife Acts 3
Newt vulgaris
bird Barn Owl Tyto alba Protected Species: Wildlife Acts || Threatened 5
Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Red List
bird Barn Hirundo Protected Species: Wildlife Acts || Threatened 28
Swallow rustica Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
bird Bar-tailed Limosa Protected Species: Wildlife Acts || Protected 3
Godwit lapponica Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex [ Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern >> Birds of Conservation Concern - Amber
List
bird Black- Larus Protected Species: Wildlife Acts || Threatened 15
headed ridibundus | Species: Birds of Conservation Concern ||
Gull Threatened Species: Birds of Conservation Concern
>> Birds of Conservation Concern - Red List




Taxonomic | Common | Scientific | Designation Record
group name name count
bird Black- Limosa Protected Species: Wildlife Acts || Threatened 6
tailed fimosa Species: Birds of Conservation Concern ||
Godwit Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
bird Brent Branta Protected Species: Wildlife Acts || Threatened 3
Goose bernicla Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
>> Birds of Conservation Concern - Amber List
bird Common Fulica atra | Protected Species: Wildlife Acts || Protected 5
Coat Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex 11, Section I Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section II Bird Species || Threatened Species:
Birds of Conservation Concern || Threatened
Species: Birds of Conservation Concern >> Birds of
Conservation Concern - Amber List
bird Commaon Bucephala | Protected Species: Wildlife Acts || Protected 2
Goldeneye | clanguwla Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex 11, Section 1I Bird Species
|| Threatened Species: Birds of Conservation
Concern || Threatened Species: Birds of
Conservation Concern >> Birds of Conservation
Concern - Amber List
bird Commen Locustella | Protected Species: Wildlife Acts || Threatened 2
Grasshopp | naewia Species: Birds of Conservation Concern ||
er Warbler Threatened Species: Birds of Conservation Concern
>> Birds of Conservation Concern - Amber List
bird Common Tringa Protected Species: Wildlife Acts || Threatened 9
Greenshan | nebulara Species: Birds of Conservation Concern ||
k Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
bird Common Falco Protected Species: Wildlife Acts || Threatened 13
Kestrel tinnunculus | Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
bird Common Alcedo Protected Species: Wildlife Acts || Protected 9
Kingfisher | afthis Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex I Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern >> Birds of Conservation Concern - Amber
List
bird Commaon Carduelis Protected Species: Wildlife Acts || Threatened 16
Linnet cannabina | Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
bird Common Phasianus | Protected Species: Wildlife Acts || Protected 17
Pheasant colchicus Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex 11, Section I Bird Species
|| Protected Species: EU Birds Directive >> Annex
IT1, Section I Bird Species
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Taxonomic
group

Common
name

Scientific
name

Designation

Record
count

bird

Common
Pochard

Apthya
ferina

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex II, Section I Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section I1 Bird Species || Threatened Species:
Birds of Conservation Concern || Threatened
Species: Birds of Conservation Concern > > Birds of
Conservation Concern - Amber List

bird

Common
Redshank

Tringa
totanus

Protected Species: Wildlife Acts || Threatened
Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Red List

10

bird

Common
Sandpiper

Actitis
hypoleucos

Protected Species: Wildlife Acts || Threatened
Species: Birds of Conservation Concern | |
Threatened Species: Birds of Conservation Concern
»>> Birds of Conservation Concern - Amber List

bird

Comman
Shelduck

Tadoma

Protected Species: Wildlife Acts || Threatened
Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
=2 Birds of Conservation Concern - Amber List

11

bird

Common
Snipe

Gallinago
galfinago

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex II, Section I Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section 111 Bird Species || Threatened Species:
Birds of Conservation Concern || Threatened
Species: Birds of Conservation Concern >> Birds of
Conservation Concern - Amber List

bird

Common
Starling

Sturnus
vulgaris

Protected Species: Wildlife Acts || Threatened
Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List

38

bird

Commaon
Swift

Apus apus

Protected Species: Wildlife Acts || Threatened
Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
=2 Birds of Conservation Concern - Amber List

16

bird

Common
Tern

Sterna
hirundo

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex I Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern == Birds of Conservation Concern - Amber
List

bird

Common
Wood
Pigeon

Columba
palumbus

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex II, Section I Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section I Bird Species

41
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Taxonomic
group

Common
name

Scientific
name

Designation

Record
count

bird

Corn Crake

Crex crex

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex [ Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern >> Birds of Conservation Concern - Red
List

bird

Dunlin

Calidris
alpina

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex I Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern >> Birds of Conservation Concern - Amber
List

bird

Eurasian
Curlew

Numenius
arguata

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex 11, Section 11 Bird Species
|| Threatened Species: Birds of Conservation
Concern || Threatened Species: Birds of
Conservation Concern >> Birds of Conservation
Concern - Red List

bird

Eurasian
Owystercatc
her

Haematop
us
ostralegus

Protected Species: Wildlife Acts || Threatened
Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
= Birds of Conservation Concern - Amber List

bird

Eurasian
Teal

Anas
crecca

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex II, Section 1 Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section II Bird Species || Threatened Species:
Birds of Conservation Concern || Threatened
Species: Birds of Conservation Concern == Birds of
Conservation Concern - Amber List

bird

Eurasian
Tree
Sparrow

Fasser
montanus

Protected Species: Wildlife Acts || Threatened
Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
>> Birds of Conservation Concern - Amber List

17

bird

Eurasian
Wigeon

Anas

peneiope

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex II, Section I Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section 11 Bird Species || Threatened Species:
Birds of Conservation Concern || Threatened
Species: Birds of Conservation Concern > Birds of
Conservation Concern - Amber List

bird

Eurasian
Woodcock

Scolopax

rusticola

Protected Species: Wildlife Acts || Protected
Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex II, Section I Bird Species
|| Protected Species: EU Birds Directive > > Annex
111, Section III Bird Species || Threatened Species:
Birds of Conservation Concern || Threatened
Species: Birds of Conservation Concern >> Birds of
Conservation Concern - Amber List

by Environmental Impact Services

um



Taxonomic | Common Designation Record
group name name count
bird European Pluvialis Protected Species: Wildlife Acts || Protected 4
Golden apricaria Species: EU Birds Directive || Protected Species: EU
Plover Birds Directive >> Annex I Bird Species || Protected
Species: EU Birds Directive >> Annex [, Section 11
Bird Species || Protected Species: EU Birds Directive
== Annex 111, Section III Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern >> Birds of Conservation Concern - Red
List
bird Great Larus Protected Species: Wildlife Acts || Threatened 5
Black- marinus Species: Birds of Conservation Concern ||
backed Threatened Species: Birds of Conservation Concern
Gull > Birds of Conservation Concern - Amber List
bird Great Phalacroco | Protected Species: Wildlife Acts || Threatened 6
Cormorant | rax carbo Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
bird Great Podiceps Protected Species: Wildlife Acts || Threatened 2
Crested cristatus Species: Birds of Conservation Concern ||
Grebe Threatened Species: Birds of Conservation Concern
>> Birds of Conservation Concern - Amber List
bird Greater Apthya Protected Species: Wildlife Acts || Protected 2
Scaup marila Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex 11, Section II Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section III Bird Species || Threatened Species:
Birds of Conservation Concern || Threatened
Species: Birds of Conservation Concern >> Birds of
Conservation Concern - Amber List
bird Grey Perdix Protected Species: Wildlife Acts || Protected 2
Partridge perdix Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex I, Section [ Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section I Bird Species || Threatened Species:
Birds of Conservation Concern || Threatened
Species: Birds of Conservation Concern >> Birds of
Conservation Concern - Red List
bird Grey Pluvialis Protected Species: Wildlife Acts || Threatened 2
Plover squatarola | Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
>> Birds of Conservation Concern - Amber List
bird Hen Circus Protected Species: Wildlife Acts || Protected 1
Harrier Cyaneus Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex I Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern >> Birds of Conservation Concern - Amber
List
bird Herring Larus Protected Species: Wildlife Acts || Threatened 10
Gull argentatus | Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
=>> Birds of Conservation Concern - Red List
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Taxonomic | Common | Scientific | Designation Record
group name name count
bird House Delichon Protected Species: Wildlife Acts || Threatened 24
Martin urbicum Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
>> Birds of Conservation Concern - Amber List
bird House Passer Protected Species: Wildlife Acts || Threatened 37
Sparrow domesticus | Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
>> Birds of Conservation Concern - Amber List
bird Lesser Larus Protected Species: Wildlife Acts || Threatened 6
Black- fuscus Species: Birds of Conservation Concern ||
backed Threatened Species: Birds of Conservation Concern
Gull == Birds of Conservation Concern - Amber List
bird Little Egret | Egretia Protected Species: Wildlife Acts || Protected 7
garzetta Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex I Bird Species
bird Little Tachybapt | Protected Species: Wildlife Acts || Threatened 13
Grebe us ruficollis | Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
=>> Birds of Conservation Concern - Amber List
bird Little Gull Larus Protected Species: Wildlife Acts || Protected 2
minutus Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex I Bird Species
bird Mallard Anas Protected Species: Wildlife Acts || Protected 19
platyrhync | Species: EU Birds Directive || Protected Species: EU
hos Birds Directive >> Annex II, Section [ Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section 1 Bird Species
bird Mediterran | Larus Protected Species: Wildlife Acts || Protected 1
ean Gull melanocep | Species: EU Birds Directive || Protected Species: EU
halus Birds Directive >> Annex I Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern >> Birds of Conservation Concern - Amber
List
bird Mew Gull Larus Protected Species: Wildlife Acts || Threatened 6
canus Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
>> Birds of Conservation Concern - Amber List
bird Mute Swan | Cygnus Protected Species: Wildlife Acts || Threatened 26
alor Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
=>> Birds of Conservation Concern - Amber List
bird Northern Accipiter Protected Species: Wildlife Acts || Threatened 1
Goshawk gentilis Species: Birds of Conservation Concern ||

Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
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Taxonomic | Common | Scientific | Designation Record
group name name count
bird Northern Vanefius Protected Species: Wildlife Acts || Protected 16
Lapwing vanelius Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex II, Section II Bird Species
|| Threatened Species: Birds of Conservation
Concern || Threatened Species: Birds of
Conservation Concern >> Birds of Conservation
Concern - Red List
bird Northern Oenanthe | Protected Species: Wildlife Acts || Threatened 1
Wheatear oenanthe Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
bird Peregring Falco Protected Species: Wildlife Acts || Protected 5
Falcon peregrinus | Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex I Bird Species
bird Pink- Anser Protected Species: Wildlife Acts || Protected 1
footed brachyrfiyn | Species: EU Birds Directive || Protected Species: EU
Goose chus Birds Directive >> Annex [, Section II Bird Species
bird Red Kite Mihvus Protected Species: Wildlife Acts || Threatened 2
milvus Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
=2 Birds of Conservation Concern - Amber List
bird Red Knot Calidris Protected Species: Wildlife Acts || Threatened 4
canutus Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Red List
bird Red- Mergus Protected Species: Wildlife Acts || Protected 2
breasted serrator Species: EU Birds Directive || Protected Species: EU
Merganser Birds Directive >> Annex [I, Section 11 Bird Species
bird Rock Columba Protected Species: Wildlife Acts || Protected 18
Pigeon livia Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex II, Section [ Bird Species
bird Ruddy Oxyura Invasive Species: Invasive Species || Invasive 1
Duck Jjamaicensis | Species: Invasive Species >> High Impact Invasive
Species || Invasive Species: Invasive Species >> EU
Regulation No. 1143/2014 || Invasive Species:
Invasive Species >> Regulation 5.1. 477 (Ireland)
bird Ruff Phitomachu | Protected Species: Wildlife Acts || Protected 4
§ pugnax Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex [ Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern >> Birds of Conservation Concern - Amber
List
bird Sand Riparia Protected Species: Wildlife Acts || Threatened 5
Martin riparia Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
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Taxonomic | Common | Scientific | Designation Record
group name name count
bird Short- Asio Protected Species: Wildlife Acts || Protected 2
eared Owl | flammeus | Species: EU Birds Directive || Protected Species: EU
Birds Directive => Annex [ Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern => Birds of Conservation Concern - Amber
List
bird Sky Lark Alauda Protected Species: Wildlife Acts || Threatened 11
arvensis Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Amber List
bird Slavonian Podiceps Protected Species: Wildlife Acts || Threatened 1
Grebe auritus Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
=> Birds of Conservation Concern - Amber List
bird Snowy Owl | Bubo Protected Species: Wildlife Acts || Protected 1
scandiaca | Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex [ Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern >> Birds of Conservation Concern - Amber
List
bird Spotted Muscicapa | Protected Species: Wildlife Acts || Threatened 6
Flycatcher | strista Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
> Birds of Conservation Concern - Amber List
bird Stock Columba Protected Species: Wildlife Acts || Threatened 17
Pigeon oenas Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
=2 Birds of Conservation Concern - Amber List
bird Tufted Aythya Protected Species: Wildlife Acts || Protected 10
Duck fuligula Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex ]I, Section [ Bird Species
|| Protected Species: EU Birds Directive >> Annex
111, Section 1I Bird Species || Threatened Species:
Birds of Conservation Concern || Threatened
Species: Birds of Conservation Concern >> Birds of
Conservation Cancern - Amber List
bird Twite Carduelis Protected Species: Wildlife Acts || Threatened 1
flavirostris | Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Red List
bird Velvet Melanitta Protected Species: Wildlife Acts || Protected 2
Scoter fusca Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex II, Section II Bird Species
bird Water Rail | Rafus Protected Species: Wildlife Acts || Threatened 2
aguaticus Species: Birds of Conservation Concern ||
Threatened Species: Birds of Conservation Concern
»> Birds of Conservation Concern - Amber List
bird White- Haliaeetus | Protected Species: Wildlife Acts 1
tailed albicilla
Eagle
by Envirconmental Impact Services




Taxonomic | Common | Scientific | Designation Record
group name name count
bird Whooper Cygnus Protected Species: Wildlife Acts || Protected 3
Swan cygnus Species: EU Birds Directive || Protected Species: EU
Birds Directive >> Annex I Bird Species ||
Threatened Species: Birds of Conservation Concern
|| Threatened Species: Birds of Conservation
Concern == Birds of Conservation Concern - Amber
List
bird Wood Lark | Lol Protected Species: Wildlife Acts 1
arborea
bird Yellowham | Emberiza Protected Species: Wildlife Acts || Threatened 21
mer citrinella Species: Birds of Conservation Concern | |
Threatened Species: Birds of Conservation Concern
== Birds of Conservation Concern - Red List
bony fish European Anguilia Threatened Species: OSPAR Convention || p.
(Actinopteryg | Eel anguilia Threatened Species: Critically Endangered
i}
Flatworm Arthurden | Arthurdend | Invasive Species: Invasive Species || Invasive 1
(Turbellaria) | dyus yus Species: Invasive Species >> High Impact Invasive
triangulatu | trangulatu | Species
5 5
flatworm Australopla | Australopla | Invasive Species: Invasive Species || Invasive 1
(Turbellaria) | na na Species: Invasive Species >> Medium Impact
sanguinea | sanguinea | Invasive Species
flowering Blue Erigeron Threatened Species: Endangered 1
plant Fleabane acer
flowering Butterfly- Buddieja Invasive Species: Invasive Species || Invasive 12
plant bush davidli Species: Invasive Species >> Medium Impact
Invasive Species
flowering Canadian Conyza Invasive Species: Invasive Species || Invasive 1
plant Fleabane canadensis | Species: Invasive Species >> Medium Impact
Invasive Species
flowering Cherry Prunus Invasive Species: Invasive Species || Invasive 7
plant Laurel lauroceras | Species: Invasive Species >> High Impact Invasive
us Species
flowering Common Spartina Invasive Species: Invasive Species || Invasive 1
plant Cord-grass | anglica Species: Invasive Species >> High Impact Invasive
Species || Invasive Species; Invasive Species >>
Regulation S5.1. 477 (Ireland)
flowering Evergreen Quearcus Invasive Species: Invasive Species || Invasive 1
plant Oak ilex Species: Invasive Species >> Medium Impact
Invasive Species
flowering Giant Heracteurn | Invasive Species: Invasive Species || Invasive 6
plant Hogweed mantegazzi | Species: Invasive Species >> High Impact Invasive
anum Species || Invasive Species: Invasive Species >>
Regulation 5.1. 477 (Ireland)
flowering Himalayan | Leycesteria | Invasive Species: Invasive Species || Invasive 3
plant Honeysuck | formosa Species: Invasive Species >> Medium Impact
le Invasive Species
by Environmental Impact Services 10




Taxonomic | Common | Scientific | Designation Record
group name name count
flowering Japanese Fallopia Invasive Species: Invasive Species || Invasive 5
plant Knotweed | japonica Species: Invasive Species >> High Impact Invasive
Species || Invasive Species: Invasive Species >>
Regulation 5.1. 477 (Ireland)
flowering Meadow Hordeum Threatened Species: Endangered 7
plant Barley secalinum
flowering Russian- Fallopia Invasive Species: Invasive Species || Invasive 2
plant vine baldschuan | Species: Invasive Species => Medium Impact
ica Invasive Species
flowering Smooth Bromus Threatened Species: Vulnerable 1
plant Brome racemosus
flowering Sycamore | Acer Invasive Species: Invasive Species || Invasive 9
plant pseudoplat | Species: Invasive Species >> Medium Impact
anus Invasive Species
flowering Three- Allium Invasive Species: Invasive Species || Invasive 2
plant cornered triguetrum | Species: Invasive Species >> Medium Impact
Garlic Invasive Species || Invasive Species: Invasive
Species >> Regulation 5.1. 477 (Ireland)
flowering Wild Pastinaca Invasive Species: Invasive Species || Invasive 1
plant Parsnip sativa Species: Invasive Species >> Medium Impact
Invasive Species
insect - Bagous Hydronom | Threatened Species: Critically Endangered 1
beetle us
(Coleoptera) afismatis
insect - Gyrinus Gyrinus Threatened Species; Near threatened 1
beetle urinator urinator
(Coleoptera)
insect - Nebrioporu | Mebrigpory | Threatened Species: Data deficient 1
beetle 5 5
(Coleoptera) depressus
insect - Grayling Hipparchia | Threatened Species: Near threatened 1
butterfly semefe
insect - Marsh Euphydrya | Protected Species: EU Habitats Directive | | 1
butterfly Fritillary 5 aurimia Protected Species: EU Habitats Directive >> Annex
11 || Threatened Species: Vulnerable
insect - Wall Lasiommat | Threatened Species: Endangered 2
butterfly a megera
insect - Andrena Melandren | Threatened Species: Vulnerable 3
hymenoptera a
n nigreaenea
insect - Bombus Bombus Threatened Species: Data deficient 1
hymenoptera magnus
n
insect - Large Red | Bombus Threatened Species: Near threatened 14
hymenoptera | Tailed Melanobo
n Bumble mbus
Bee lapidarnius
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Taxonomic | Common | Scientific | Designation Record
group name name count
insect - Maoss Bombus Threatened Species: Near threatened 4
hymencptera | Carder-bee | Thoracomb
n us
Mmuscorum
insect - Red-tailed | Bombus Threatened Species: Vulnerable 2
hymenoptera | Carder Bee | Thoracomb
n us
ruderarius
insect - Ephemerell | Ephemerell | Threatened Species: Endangered 1
mayfly a notata & notata
(Ephemeropt
era)
liverwort Fairy Microfejeun | Threatened Species: Least concern 1
Beads ea ulicing
liverwort MacKay's Marchesini | Threatened Species: Least concern 1
Pouncewor | & mackal
t
liverwort Minute Cololefewn | Threatened Species: Least cancern 1
Pouncewor | ea
t minutissim
a
liverwort Rock Cololejeun | Threatened Species: Least concern 1
Pouncewor | ea calcarea
t
liverwort Rossetti's Cololejeun | Threatened Species: Least concern 2
Pouncewor | es
t rossettiana
liverwaort Toothed Drepanofef | Threatened Species: Least concern 1
Pouncewor | ewnea
t hamatifolia
mollusc Jenkins' Potamopyr | Invasive Species: Invasive Species || Invasive g
Spire Snail | gus Species: Invasive Species >> Medium Impact
antipodary | Invasive Species
m
mollusec Lake Orb Muscwlium | Threatened Species: Vulnerable 1
Mussel lacustre
mollusc Mauge's Testacefla | Threatened Species: Near threatened 1
Shelled Testacefla
Slug maugel
maollusc Moss Pupilla Threatened Species: Endangered 1
Chrysalis Pupifla
Snail MUSCOUm
moss Archangeli | Bryum Threatened Species: Least concern 1
c Thread- | archangefic
moss um
moss Bird's-claw | Barbulz Threatened Species: Least concern 1
Beard- unguictlat
moss a
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Taxonomic | Common | Scientific | Designation Record
group name name count
moss Bryum Bryum Threatened Species: Least concern 1
dichotomu | dichotomu
m m
mioss Common Funaria Threatened Species: Least concern 1
Cord-moss | hygrometri
ca
moss Common Encalypla Threatened Species: Near threatened 2
Extinguish | wvulgarss
er-moss
maoss Commaon Eurfynchiv | Threatened Species: Least concern 1
Feather- m
moss praslongu
m
MOss Common Tortuls Threatened Species: Least concern 1
Pottia truncata
moss Crimson- Bryum Threatened Species: Least concern 1
tuber rubens
Thread-
moss
moss Field Dicranefia | Threatened Species: Least concern 1
Forklet- staphyling
moss
moss Intermedia | Synirichia | Threatened Species: Least concern 1
te Screw- intermedia
moss
moss Lateral Cryphaea Threatened Species: Least concern 1
Cryphaea heteromall
a
moss Lesser Bartuia Threatened Species: Least concern 1
Bird's-claw | comvoluta
Beard-
maoss
moss Pea Bryum | Srnvum Threatened Species: Least concern 1
ruderale
moss Fill Bryum | Sryum Threatened Species: Least concern 1
winlaceum
maoss Pink- Pohiia Threatened Species: Least concern 1
fruited melanodon
Thread-
moss
moss Pointed Calfiergone | Threatened Species: Least concemn 1
Spear- /=]
Mmoss cuspidata
moss Raspberry | Brnyum Threatened Species: Least concern 1
Bryum klinggraefii
[
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Taxonomic | Common | Scientific | Designation Record
group name name count
moss Rigid Aloe- | Aloina Threatened Species: Regionally Extinct 1
moss rigida
moss Rough- Brachythec | Threatened Species: Least concern 1
stalked fum
Feather- rutabuium
Moss
Moss Rusty Sciuro- Threatened Species: Least concern 1
Feather- hyprum
moss plumasum
Moss Sausage Didvmodon | Threatened Species: Vulnerable 2
Beard- fomaculosu
moss 5
maoss Schreber's | Dicranefla | Threatened Species: Least concern 1
Forklet- schreberia
moss na
moss Shaw's Orthotrichu | Threatened Species: Least concern 1
Bristle- m striatum
moss
Moss Silver- Bryum Threatened Species: Least concern 1
maoss argenteum
MOss Small Syntrichia | Threatened Species: Least concern 1
Hairy laevipila
Screw-
moss
moss Swartz's Oxyrrhynch | Threatened Species: Least concern 1
Feather- iwm hians
moss
moss Variable Dicranefla | Threatened Species: Least concern 1
Forklet- vana
moss
reptile Red-eared | Trachemys | Invasive Species: Invasive Species || Invasive 1
Terrapin scripta Species: Invasive Species >> Medium Impact
Invasive Species || Invasive Species: Invasive
Species >> EU Regulation No. 1143/2014
terrestrial American Mustela Invasive Species: Invasive Species || Invasive 2
mammal Mink visan Species: Invasive Species >> High Impact Invasive
Species || Invasive Species: Invasive Species > >
Requlation S.1. 477 (Ireland)
terrestrial Brown Plecotus Protected Species: EU Habitats Directive || 3
mammal Long- auritus Protected Species: EU Habitats Directive >> Annex
eared Bat IV || Protected Species: Wildlife Acts
terrestrial Brown Rat | Raffus Invasive Species: Invasive Species || Invasive 2
mammal norvegicus | Species: Invasive Species >> High Impact Invasive
Species || Invasive Species: Invasive Species =>
Regulation 5.1. 477 (Ireland)
terrestrial Daubenton | Myotis Protected Species: EU Habitats Directive || 24
mammal 's Bat deubentony | Protected Species: EU Habitats Directive >> Annex

!

IV || Protected Species: Wildlife Acts




Taxonomic | Common | Scientific | Designation Record
group name name count
terrestrial Eastern Scivrus Invasive Species: Invasive Species || Invasive 12
mammal Gray carolinensi | Species: Invasive Species >> High Impact Invasive
Squirrel s Species || Invasive Species: Invasive Species >> EU
Regulation No. 1143/2014 || Invasive Species:
Invasive Species >> Regulation 5.1. 477 (Ireland)
terrestrial Eurasian Meles Protected Species: Wildlife Acts a
mammal Badger meles
terrestrial Eurasian Sorex Protected Species: Wildlife Acts 3
mammal Pygmy minutus
Shrew
terrestrial Eurasian Sciurus Protected Species: Wildlife Acts 1
mammal Red vetlgars
Squirrel
terrestrial European Lutra futra | Protected Species: EU Habitats Directive || 14
mammal Otter Protected Species: EU Habitats Directive >> Annex
II || Protected Species: EU Habitats Directive >>
Annex IV || Protected Species: Wildlife Acts
terrestrial Eurapean Oryctolagy | Invasive Species: Invasive Species || Invasive 10
mammal Rabbit 5 cumiculus | Species: Invasive Species >> Medium Impact
Invasive Species
terrestrial Lesser Nyctalus Protected Species: EU Habitats Directive || 26
mammal Noctule feisler Protected Species: EU Habitats Directive >> Annex
IV || Protected Species: Wildlife Acts
terrestrial MNatterer's Myotis Protected Species: EU Habitats Directive || P
mammal Bat nattereri Protected Species: EU Habitats Directive >> Annex
IV || Protected Species: Wildlife Acts
terrestrial Pine Martes Protected Species: EU Habitats Directive || 4
mammal Marten martes Protected Species: EU Habitats Directive >> Annex
V || Protected Species: Wildlife Acts
terrestrial Fipistrelle Pipistrefius | Protected Species: EU Habitats Directive || 22
mammal pipistrefius | Protected Species: EU Habitats Directive > = Annex
sensu fato | IV || Protected Species: Wildlife Acts
terrestrial Soprano Pipistrelius | Protected Species: EU Habitats Directive | | 15
mammal Pipistrelle pPygmaeus | Protected Species: EU Habitats Directive >> Annex
IV || Protected Species: Wildlife Acts
terrestrial West Erinaceus Protected Species: Wildlife Acts 45
mammal European europaeys
Hedgehoag
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Appendix 6.3

Habitat characteristics and descriptions from the ecological site visit to the proposed site at Kilshane.
These habitat types were identified and categorised following the Fossitt (2000)' classification system
for Ireland. Given the extent of the site, lack of habitat diversity and dominance of one habitat type
(agricultural grassland), these habitat types are given a brief text description, followed by a table listing
all plants found in those habitats and supported by the habitat maps replicated below.

Habitat

5 within the project boundary of the site

Agricultural Grassland (GA1)

Dominant habitat type in the area where the field margins are maintained to be wide with hedgerows
(WL1). Fields which have not been recently sown or harvested are overgrown and left fallow with
significant scrub encroachment from the field boundary.

Scrub (WS1)
Area of scrub to the north of the proposed site where bramble is the dominant species.

Scientific name Common name
Lolium perenne Perennial Ryegrass
Urtica dioica Nettle

Epilobium hirsutum Willowherb
Arrhenatherum elativs False Oat Grass
Potentilla spp. Cinguefoil
Cornus spp. Dogwood
Fraxinus excelsior Ash

Rubus fruticosus Bramble
Geranium robertianum Herb Robert
Carex spp. Willow

Scientific name Common name
Rubus fruticosus Brambles

Loffum perenne Perennial Ryegrass
Buddieja davidii Butterfly Bush

Hedgerows (WL1)
The majority of hedgerows around the site all have similar composition and are thin and sparse. The

hedgerow to the north of the site is more mature and of a higher ecological value. The dominant species
in the hedgerows are hawthorn and bramble,

Scientific name Common name
Rubus fruticosus Brambles
Hedera helix Ivy
Cratasgus spp, Hawthorn
Fraxinus excelsior Ash
Acer psevdoplatanus Sycamore
Pinus sylvestris Scots Pine
Heracleum mantegazzianuim Hogweed

| Epifobium hirsutum Willowherb
Urtica dioica Nettle
Buddleja davidi Butterfly Bush
Asplenium scolopendrium Hart’s Tongue Fern

Treeline (WL2)

The treelines within the proposed site are mature and in bad condition overall, The treelines are
dominated by cypress.

! Fossitt, J.A., 2000. A guide to habitats in freland. Heritage.
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Scientific name Common name
Cupressus sempervirens | Cypress

Hedera helix Ivy

Sambucus nigra Elder

Buildings and Artificial Surfaces (BL3)
An area of residential buildings in the northwest of the proposed site and is surrounded by an area of
scrub (W51) and hedgerow (WL1).

Spoil and Bare Ground (ED2)
Strip of spoil and bare ground in the north of the proposed site contained within an area of agricultural

grassland (GA1).

Habitat types outside of the proposed development site

Habitat types surrounding the proposed site in Kilshane were viewed at the landscape scale using
satellite imagery due to the expanse of the site. The majority of the habitat is surrounded by agricultural
grassland (GA1), accompanied by hedgerows (WL1) with areas of buildings and artificial surfaces (BL3)
south and east of the proposed site, with pockets to the north that were not recorded on the habitat
map. The habitat types in the surrounding area are typical of areas such as Kilshane whose main
habitats such as agricultural grassland (GA1) and buildings and artificial surfaces (BL3) are not of
ecological significance.




Legend
[ site Location
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Spatial Reference

Name: IRENETYS Irish Transverse
Mercator

PCS: TRENETYS Irish Tranaverss
Mercator

GCS: GCS TRENETSS

Datum: [RENETIS

Figure 1 Habitat map of the prosed site in Kilshane as of February 2022; using Fossitt coding for habitats
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Appendix 6.4 Planning database’ search of projects within 500m of the proposed development site over the last 5 years

staff facilities and associated development. The buildings will
have a maximum principal height of 17.070 No. metres to the
top of the parapet above ground floor level and will comprise
the following areas: Unit 1 will have a gross floor area of
21,578 sq.m. including a warehouse (20,252 sq.m.),
marshalling office (66 sg.m.), ancillary office space (1,216
sq.m.) and plant (44 sq.m.); Unit 2 will have a gross floor area
of 9,206 sq.m. including a warehouse (8,347 sq.m.),
marshalling office (66 sq.m.), ancillary office space (757 sq.m.)
and pant (36 sg.m.); Unit 3 will have a gross floor area of
16,525 sq.m. including a warehouse (15,478 sq.m.), ancillary
office space (944 sq.m.) and plant (37 sq.m.); and Unit 4 will
have a gross floor area of 7,342 sq.m. including a warehouse
(6,648 sq.m.}, marshalling office (66 sq.m.), ancillary office
space (589 sg.m.) and plant (39 sq.m.]. A gate house witha
grass floor area of 14 sq.m. will be positioned to the south-
west corner of the site.

The development will also include the repositioning of the
access from the L3125 Road to the north of the site to provide
a new entrance and a second vehicular access will be provided
from the R135/Eim Road to the south-west. Road upgrade
works are proposed along the L3125 to the north of the site
which include the partial upgrade of Kilshane Cross signalised
junction to incorporate a left turning lane and upgraded signals
on the L3125 Local Road eastern approach arm and the
provision of cycle paths and pedestrian footpaths.

have localised effects that have negligible
interactions with the surrounding environment.
Considering the above, and the lack of any
significant connection to a European site, it is not
considered that there will be any potential in-
combination significant adverse effects to the
ecological integrity of any European sites.

This project will alse be subject to EIA and A&
assessments as required.

Project | Status Overview Project Characteristics of the potential interactions Is there a risk | Are
Code Area between the projects; sources and pathways of in- significant
(sq m) combination | in-
effects combination
effects likely
FW204a/ | Grant The development will comprise the provision of 4 No. 401,103 This is a large-scale project with a temporary Mo Ma
0126 Permission warehouses with marshalling offices, ancillary office space, construction phase and the operational phase will

! hitps://data-housinggavie opendata arcgls. com/datasets/planning-application-sites- 201 0-onwards; far Kilshane Energy - accessed 57 September 2022
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EIAR for Kilshane Energy Project

Project

Status

Overview

Project
Area

(sq m)

Characteristics of the potential interactions
between the projects; sources and pathways

Is there a risk
of in-
combination
effects

Are
significant
in-
combination
effects likely

There will also be internal roadways; pedestrian access; 502
Mo. ancillary car parking spaces; bicycle parking; HGV parking
and yards; level access goods doors; hard and soft landscaping;
boundary treatments; ESB substations; signage; PV panels;
lighting and associated site development works above and
below ground. The total gross floor area of the development is
5,763 sq.m. {including warehouse structures, gate house and
ESB substations).

F18A/0
146

Grant
Permission

A storage and distribution centre for new imported vehicles
with a total capacity for 5,951 no. vehicles and comprises
vehicle storage, internal circulation roadways, vehicle loading
and unloading area and transporter parking spaces. the
surface treatment of the vehicle storage areas comprises
recycled plastic modular porous paving. Associated facilities
include: a vehicle wash area, fuelling area and valet enclosure
lapprox. 120 sq.m.). The development also includes a vehicle
inspection and fit out building (approx. 2656 sq.m, and 9.14m
high) incorporating operation control room, offices, meeting
room, canteen, toilets, plant area and bullding signage. Other
site development works include: 1 no. security hut {11 sq.m};
staff car parking (28 no. spaces) and staff bicycle parking
spaces (14 no. spaces); boundary treatments including
landscape berm and boundary fence over wall (approx. 3.33m
high) new primary gated vehicular entrance onto the R135;
emergency gated vehicular entrance onto Kilshane Road
[L3125); lighting and CCTV poles {approx. 12m high); an-site
substation [24.6 sq.m); external plant area (76 sq.m.);
underground drainage and electricity infrastructure; the
removal of existing vegetation and new landscaping waorks.
The development also includes road improvement works to the
Kilshane Road (L3125) comprising the reconfiguration of the
existing roadway (including extending existing culvert);
provision of a left turn lane at the junction with the R135; and
dedicated cycle and pedestrian facilities. All development to

376,229

This is a large-scale project with a temporary
construction phase and the operational phase will
have localised effects that have negligible
interactions with the surrounding environment.
Considering the above, and the lack of any
significant connection to a European site, it is not
considered that there will be any potential in-
combination significant adverse effects to the
ecological integrity of any European sites.

This project will also be subject to EIA and AA
assessments as required.

No

No
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EIAR for Kilshane Energy Project >EplEm
Project | Status Overview Project Characteristics of the potential interactions Is there a risk | Are
Code Area between the projects; sources and pathways of in- significant
{sq m) combination | in-
effects combination
effects likely

take place on a site of approx. 13.1 hectares,
FW174f | Grant The development will comprise an increase in the permitted 239,859 This is a medium-scale project with a temporary Mo No
0012 Permission intake rate of construction and demolition (C&D) waste at the construction phase and the operational phase will

facility from a maximum of 24,950 tonnes per annum at have localised effects that have negligible

present to 95,000 tonnes per annum in future years. interactions with the surrounding environment.

The application provides for continuation and intensification of Fﬂn_ﬁ;#er'nﬂ phéé ah?“' Anc theack ol iy

waste recovery activity at the established C&D waste recovery 5'“'_'“"?“““'““ to s Ewopean 5“2,' itis not

facility (Planning Ref. FO2A/0602) on a 1.9 hectare site within cuns:iere_ th?t ";fm wHLhe oy ﬁntentual e

the Central Quarry, in the immediate near-term (up to 2-3 com lr.na'tu..'-n 5'”_" cant adverse effects to the

ecological integrity of any European sites,

years).

It also provides for relocation of CED waste recovery activities Thizprojec wi alsa _hE;UhJEﬂ 1o EIA NG AR

to a new waste recovery facility on a 5.2 hectare site in north- assessments as required.

eastern corner of the Huntstown Quarry Complex and

canstruction of a hardstanding area, waste processing shed,

surface water processing shed, surface water management

infrastructure and internal access roads at the new recovery

facility.

The proposed development requires a review of the existing

waste licence (Ref. W0277-01) by the Environmental Protection

Agency.

An Envirenmental Impact Statement (EI5) will be submitted to

the planning authority in connection with the application.
FW20Af | Grant The development will consist of 3 no. buildings for 187,792 This is a medium-scale project with a temporary No No
0211 Permission industrial/warehouse/logistics use (Units 3,4 and 5) with gross construction phase and the operational phase will

floor area of 24,3565q.m. Each building will measure 18.1m have localised effects that have negligible

high (at parapet level) and have 2 storey ancillary offices. interactions with the surrounding environment.

Elevational signage will be provided. The units will form Phase
2 of the Vantage Business Park, with Phase 1 to the south
{units 1 and 2) under construction. The proposed development
includes 39 HGV parking spaces, 224 car parking spaces, 134
cycle parking spaces, 29 dock levellers and 7 grade loading
bays. All associated site works including diversion of existing

Considering the above, and the lack of any
significant connection to a European site, it is not
considered that there will be any potential in-
combination significant adverse effects to the
ecological integrity of any European sites.

This project will also be subject to EIA and AA

by Environmental Impact Services
|
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Project | Status Overview Project Characteristics of the potential interactions Is there arisk | Are
Code Area between the projects; sources and pathways of in- significant
(sq m) combination | in-
effects combination
effects likely

foul rising main, boundary treatments, landscaping, service assessments as required.

yards, internal road and footpaths, swales, lighting, 3 no. free

standing signs, signage at entrance, refuse storage, substation,

foul pumping station, extension of foul infrastructure from

Phase 1, modified vehicular entrance off the R135 (including

new entrance gate and pillars) and dedicated new footpath

and cycleway along the east side of the R135,
FW21a/ | Grant The proposed development consists of the following: 153,704 This is a medium-scale project with a temporary Mo No
D146 Parmission «Construction of 1 no. warehouse / logistics unit, including construction phase and the operalin.njal phase will

16,840 sq.m of warehouse/ logistics floorspace and 1,441 sq.m have localised effects that have negligible

3 5 . interactions with the surrounding environment.
of ancillary office floorspace (over two levels), resulting in a
: ; ; Considering the above, and the lack of any
total GFA of 18,281 sq.m, and with a maximum building height ENE ; s
) significant connection to a European site, it is not

of 17.09 met.res. The proposal includes a signage zone for the considersd that there will be any potential in-

peoposed unit; combination significant adverse effects to the

s The provision of 181 no. car parking spaces, 60 no. cycle ecological integrity of any European sites.

parking spaces, HGY loading beys and seevice yard aces; Thiz project will also be subject to EIA and AA

» The access to the unit will be provided by extending the assessments as required.

existing Kilshane Avenue access road serving Northwest

Logistics Park (Including alterations to the existing road layout)

to a proposed new roundabout within the subject site, which

will provide access to the current development proposal, and

provide access arrangements for future potential development

on adjoining lands;

=The development also includes an ESB substation, a smoking

shelter, a sprinkler tank with a pumphouse and valvehouse,

landscaping, boundary treatments, entrance gates, site

lighting, and all associated site development works,

underground foul and storm water drainage services (including

a connmection to an existing pumphouse to the southwest of the

proposed warehouse [ logistics unit) and attenuation areas.

An Environmental Impact Assessment Report (EIAR] will be

submitted to the Planning Authority with the planning

application and the EIAR will be available for inspection or
by Environmental Impact Services
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ETAR for Kilshane E nergy F roject
Project | Status Overview Project Characteristics of the potential interactions Is there a risk | Are
Code Area between the projects; sources and pathways of in- significant
{sq m) combination | in-
effects combination
effects likely
purchase at a fee not exceeding the reasonable cost of making
a copy at the offices of the Planning Authority.
FW22Af | Grant The proposed development consists of the following: 58,977 This is a medium-scale project with a temparary No No
0066 Permission construction phase and the operational phase will

Construction of a high technology manufacturing unit {for the
manufacturing of high technology electrical compaonents), with
a total gross floor area (GFA) of 23,6000 sg.m (including
ancillary office space of 2,318 sq.m. at ground and first floor
levels), and with a main parapet height of ¢, 12 metres and
maximum height of 14.5 metres. The proposed unit will be
known as Unit 901;

Provision of a link corrider between the proposed high
technology manufacturing unit and Unit 900 to the south
(logistics/warehouse unit permitted under Reg, Ref,
FW21A/0146);

The provision of 562 no. car parking spaces, dedicated bus
drop off and 275 no. bicycle parking spaces along with HGY
loading bays and a service yard to the west of the proposed
unit.

The vehicular access to the unit will be provided via two
entrances from the roundabout proposed under Reg. Ref.
FW214/0146, which provides access to Kilshane Avenue to the
east,

The development also includes rooftop plant for the proposed
unit, an ESB substation with switchroom, 2 no. emergency
generators, 2 no. sprinkler/water tanks and 2 no. pumphouses,
2 no, smoking shelters, bicycle shelters, landscaping, boundary
treatments, entrance gates, site lighting, all associated site
development works, underground foul and storm water
drainage services and attenuation areas including connections
to existing/permitted services infrastructure and all ancillary
works.

An Environmental Impact Assessment Report (EIAR) will be

have localised effects that have negligible
interactions with the surrounding environment.
Considering the above, and the lack of any
significant connection to a European site, it is not
considered that there will be any potential in-
combination significant adverse effects to the
ecological integrity of any European sites,

This project will also be subject to EIA and AA
asseEssments as required.
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Project | Status Overview Project Characteristics of the potential interactions Is there a risk | Are
Code Area between the projects; sources and pathways of in- significant
(sq m) combination | in-
effects combination
effects likely
submitted to the Planning Authority with the planning
application and the EIAR will be available for inspection or
purchase at a fee not exceeding the reasonable cost of making
a copy at the offices of the Planning Authority.
The application site (with an area of ¢. 5.9 hectares) is located
to the north of the warehouse/logistics development [Unit
900} permitted under Reg. Ref. FW21A/0146, to the nartheast
of Kilshane Avenue, to the south of Bay Lane and is bound by
greenfield lands to the west.
FW17AS | Grant Single storey extension (85 sq. m.) to rear of existing industrial 18,018 This is a small-scale project with a temporary Mo Mo
0238 Permission building to house loading bay for new dock levellers. construction phase and the operational phase will
Minor exterior alterations to existing site layout (including 2 e Iacal:sﬂd.eﬁects that hawf: HEEIIE.IHE
: interactions with the surrounding environment.
new security huts, a bicycle shelter and a smoking shelter and R
: ; : ] Considering the above, and the lack of any
relocation of fencing, kerbing and car parking). R ¥ L
significant connection to a European site, it is not
- considered that there will be any potential in-
combination significant adverse effects to the
ecological integrity of any European sites,
This project will also be subject to ElA and AA
assessments as required.
FW18Af | Grant Permission for alterations to an existing building granted under | 17,277 This is a small-scale project with a temporary No No
0165 Permission planning Reg no. FO7A/1297 consisting of an increase in construction phase and the operational phase will
internal floor space by the addition of a training room have lacalised effects that have negligible
(100sq.m) and storage Room (66sq.m) at first floor level and interactions with the surrounding environment.
construction of an internal access stairwell at Unpit 622 Phase 3 Considering the above, and the lack of any
MNorthwest Business Park, Kilshane Avenue, Ballycoolin, Dublin significant connection to a European site, it is not
15, D15VN36 considered that there will be any potential in-
combination significant adverse effects to the
ecological integrity of any European sites.
This project will also be subject to EIA and AA
assessments as required.
! ::'.I'.lll-\'n‘-l.l 4 TS S




EIAR for Kilshane Energy Project
Project | Status Overview Project Characteristics of the potential interactions Is there a risk | Are
Code Area between the projects; sources and pathways of in- significant
(sq m) combination | in-
effects combination
effects likely
Fw21a/ | Grant Alterations to an existing building granted under planning reg. 15,083 This is a small-scale project with a temporary Mo Mo
0233 Permission no. FOTAf1297consisting of an external extension of 190 sg.m construction phase and the operational phase will
at ground and first floor level consisting of a training room, hawve localised effects that have negligible
. stairwell and offices. interactions with the surrounding environment.
Considering the above, and the lack of any
significant connection to a European site, it is not
considered that there will be any potential in-
combination significant adverse effects to the
ecological integrity of any European sites.
This project will also be subject to EIA and AA
assessments as required,
FW204/ | Grant Permission for an amendment to the original planning 12,220 This is a small-scale project with a temporary No Mo
0219 Permission permission, at this site, for a gas peaking facility with 10 no. construction phase and the operational phase will
containerised gas fired generating units, with an export have localised effects that have negligible
capacity of 20 megawatts (MV) under planning reference interactions with the surrounding environment,
FW19A/0090. Amendments are proposed to the gas peaking Considering the above, and the lack of any
will consist of the Installation of & no. battery storage units significant connection to a European site, it is not
with an export electricity capacity of 10-15 MV and 4 no. considered that there will be any potential in-
containerised gas fired generating units with an export combination significant adverse effects to the
electricity capacity of 10 MV, in replacement for the 10 ne. ecological integrity of any European sites.
cantainerised gas fired generating 1.!!1115,_3!3“1‘9!:1 under This project will also be subject to EIA and A&
planning reference FW19A/0090. 3 no. inverter transformers assessments as required.
will also be added to the site, being the battery storage units,
Other elements of the develapment will remain the same as
FW194/0090 and include an underground cabling route c
1.45km along the R135 road. 1 no. single storey electrical
substation building, 1 no. customer switch entrance, security
gates gear, electrical inverter/transformer station modules,
concrete support structures, heating, ventilation and air
canditioning units (HC/AV units), underground gas pipework
and connection points, access tracks and new site entrance,
security gates, perimeter security fencing, CCTV security
monitoring system, landscaping works, and all associated
I
I
by Environmental Impact Services

I |




Characteristics of the potential interactions Is there a risk | Are

Project | Status Overview Project
Code Area between the projects; sources and pathways of in- significant
{sq m) combination | in-
effects combination
effects likely

ancillary infrastructure.




APPENDIX 7.1

NRA CRITERIA FOR RATING THE MAGNITUDE AND SIGNIFICANCE OF IMPACTS AT EIA
STAGE NATIONAL ROADS AUTHORITY (NRA, 2009)




Table 1 Criteria for Rating Site Attributes — Estimation of Importance of Soil and Geology
Attributes (NRA)

Importance Criteria Typical Example

Very High

ttribute has a high quality, significance on
alue on a regional or national scale.
Geological feature rare on a regional or
ree or extent of scil contamination isnational scale (NHA). Large existing quarry|
ignificant on a national or regional scale. jor pit.

IPrmren economically extractable mineral
olume of peat and/or soft organic soilresource
nderlying route is significant on
@ national or regional scale.

High

Attribute has a high quality, significance onContaminated soil on site with previous
value on a local scale. heavy industrial usage. Large recent landfill
ite for mixed wastes.
Degree or extent of soil contamination isGeological feature of high value on a local
significant on a local scale. Esa!e (County Geological Site).

ell drained and/or high fertility soils.
Molume of peat andfor soft organic soilModerately sized existing quarry or pit.
underlying route is significant on a localMarginally economic extractable
scale, mineral resource.

Medium

Attribute has a medium quality, significance

Contaminated soil on site with previous
or value on a local scale.

light industrial usage. Small recent landfill

site for mixed wastes.

pegree Or extent of sell contamination moderately drained and/or moderate
moderaie on a local scaile. fertility soils.

. Small existing quarry or pit.
Volume of peat andfor <ot organic sy econome - exractable  miner

espurce,
local scale r

Low

Ittribute has a low quality, significance orlLarge historical and/or recent site for
wvalue on a local scale. nstruction and demalition wastes.
mall historical and/or recent landfill site
egree or extent of soil contamination isfor construction and demolition wastes.
inor on a local scale. Poorly drained and/or low fertility soils. ‘
olume of peat and/or soft organic scilUneconomically  extractable  mineral
nderlying route is small on a local scale.  resource.,




Table 2 Criteria for Rating Site Attributes — Estimation of Importance of Hydrogeological

Attributes (NRA)
Importance [Criteria Typical Examples
. ; . Groundwater supports river, wetland or surface|
Extremely High s:l:{;glgs ;:?n?emg?ju?;?igalz "Wwater body ecosystem protected by EU
egislation e.q. SAC or SPA status.
egionally Important Aquifer with multiple well|
ields.
roundwater supports river, wetland or surface
Attribute has a high quality orwater body ecosystem protected by national|
Very High value on a regional or nationallegislation — NHA status.,
scale egionally important potable water sources
upplying >2500 homes.
nner source protection area for regionally
mportant water source.
egionally Important Aquifer. Groundwater]
rovides large proportion of baseflow to local|
ivers
lly important potable water source
High Attribute has a high quality orsupplying =1000 homes.
value on a local scale uter source protection area for regionally
mportant water source.
nner source protection area for locally
mportant water source.
Locally Important Aquifer.
Attribute has a medium qualityPotable water source supplying >50 homes.
Medium or value on a local scale Outer source protection area for locally
important water source.
Low Wttribute has a low guality orPoor Bedrock Aguifer
value on a local scale Potable water source supplying <50 homes




Table 3 Criteria for Rating Impact Significance at EIS Stage — Estimation of Magnitude of

Impact on Soil/ Geology Attribute (NRA)

hunitude odb_‘m

Impact —|;Vphl Examples

Large Adverse [Results in loss of attribute

oss of high proportion of future quarry or pit]

eserves.

rreversible loss of high proportion of local high
rtility soils.

emoval of entirety of geological heritage

eature.

equirement to excavate/remediate entire
aste site.

equirement to excavate and replace high
roportion of peat, organic soils and/or soft
ineral soils beneath alignment.

Moderate Results in impact on integrity o
Mdverse attribute or loss of part of
attribute

oss of moderate proportion of future quarry or
it reserves.

emoval of part of geclogical heritage feature.
rreversible loss of moderate proportion of local
igh fertility soils.

Requirement to excavate/remediate significant
proportion of waste site.

Reguirement to excavate and replace moderate
proportion of peat, organic soils andfor soft]
mineral soils beneath alignment.

Results in minor impact on
Small Adverse |integrity of attribute or loss off
small part of attribute

Loss of small proportion of future quarry or pit
reserves,

Removal of small part of geclogical heritage
feature.

Irreversible loss of small proportion of local high
fertility soils and/or high proportion of local low
fertility soils.

Requirement to excavate/remediate small
proportion of waste site.

Requirement to excavate and replace small
proportion of peat, organic soils andfor soft
mineral soils beneath alignment.

Results in an impact on

Negligible gttribute  but of insufficient

or integrity

magnitude to affect either useNo measurable changes in attributes

Minor Beneficial b ¢ attribute quality

Results in minor imprwementF;inur enhancement of geological heritage

ature

Results in modera
:;::1%; fmprovement  of  attribut
quality

oderate enhancement of geological heritage|
eature

Results in major improvemen

Major Beneficial of attribute quality

ajor enhancement of geoclogical heritage
eature




Table 4 Criteria for Rating Impact Significance at EIS Stage — Estimation of Magnitude of
Impact on Hydrogeological Attribute (NRA)

h';""m °¢.‘.ril:u'la Typical Examples

pact

Removal of large proportion of aquifer.

Changes to aquifer or unsaturated zone
resulting in extensive change to existing water|
supply springs and wells, river baseflow or

Results in loss of attribute and
ecosystems.

Jor quality and integrity of

Large Adverse Ly ite

Potential high risk of pollution to groundwater|
from routine run-off,

Calculated risk of serious pallution incident
>2% annually.

Removal of moderate proportion of aquifer,

Changes to aquifer or unsaturated zone
resulting in moderate change to existing water|
supply springs and wells, river baseflow or|

Results in impact on integrity off bcosystems.

attribute or loss of part of
attribute

Moderate
Adverse
Potential medium risk of pollution tol
groundwater from routine run-off.

Calculated risk of serious pollution incident
=1% annually,

Removal of small proportion of aquifer. Changes
to aquifer or unsaturated zone resulting In
minor change to water supply springs and wells,

i : i river :
Results in minor impact on er baseflow or ecosystems

Small Adverse |integrity of attribute or loss of]

small part of attribute Potential low risk of pollution to groundwater]

from routine run-off,

Calculated risk of serious pollution incident
>0.5% annually.

Results in an impact on
attribute  but of insufficientCalculated risk of serious pollution incident
magnitude to affect either use{<0.5% annually.

or integrity

Negligible




Table 5 Rating of Significant Environmental Impacts at EIS Stage (NRA)

Importance | Magnitude of Importance

of Attribute | Negligible | Small Adverse Moderate Adverse | Large Adverse
Extremely Imperceptible | Significant Profound Profound

High .
_i“é%ﬂ-!igﬁ | Imperceptible | Significant/moderate | Profound/Significant | Profound |
' High | Imperceptible | Moderate/Slight Significant/moderate | Profound)/Significant

| Medium Imperceptible | Slight Moderate Significant
Low Imperceptible | Imperceptible | Slight Slight/Moderate




APPENDIX 7.2
SITE INVESTIGATION REPORT LOGS
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Contract No ' 3 No
5898 Cable Percussion and Rotary Corehole Log BH02
Contract Kilshane Easting 710828.053 Date Started. (021172021
) + i _— - — - — +
' 15 1
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Client |Go Power Elevation | 78.61 Driled By | D. McEoin /| MEDL
!
| | 180/
Engineer | Waterman Moylan Rig Type |Dends 120 Status. |FINAL
i - ___|Sendeq S [
Scaie | Dopm Scale Depm ToRm, SoR maos | P |
4 e b | 2
b” [ —————————— * - - - M T
Brown shightly sandy sightly gravelly silty CLAY with low e ] :
Io)ﬂhwl-i e 3
as - BT I e
] +FE B
‘ i —a 4 o
- 080 - T-?%.-_- + 1o IR
- becoming very stff grey brown shghtly sandy skgrtly ;¥ =4 RS
] sity CLAY with high cobble content. o] _.l Ne=14 (2.2/3,3.4.4) %
] FaE] 8/1.00 S
i E___:_i } " i
] i B %
15 — 3
1 TE=—
e :| N=30 (4 810,9.9,11)
; ns 8/2.00 ;
13 — : e
{ = \
1&—- d 50 (7,.10750 for BOmm) K
1 LT B/3.00 s
"1 b | R
dark grey calcareous MUDS TONE interbedded with 17 [ G e 1 n
15 = sirong grey argillacecus LIMESTONE with frequent —— ] i
i Fresh Io slightly weathered. . 25 2
i - Semcol, e BgPY B g 40-50° aed J0-00" . lean ] 330-4.30 00 | 85 | 0 5
I oo, e, g I g S0-5" B, Cltan st = - e
40— - e
J: —— s — ;
1 = 4 S
1 ' 4
l$-| o 2
- LT
- 3 430 - 5.30 95 | 95 89
“'"j Timcormrnsios - bmoot®. manar Dyei f opes 40-50° 8 gy mis 1
| T CWAT WY TN B B [ MRy ns 4
1 E ]
] — k| 12
= = - 530-6.30 g5 | 85 | 80
e — - | ;
- = l =
! — 1 .
ql .“ h- - - ..‘. S— _:’H‘ — ——— 4+
es - 1
1 m._: |
1 = = 1 o ] —
i | - —
Chiseling: Wister Strikes: | Water Details. | _instalstons: Backfl flemarks. Lot
[From:| To: | Time: | Suthonc| Aose [Sesied Date: From| To |Pipe ﬁ:%mmw,m
(330 [ 330 [6i00 I EE ] 30| termensted due lo U Lindshsteed
| obstructon EE Ersworrerss
‘ Rotary core completed 1o |W Vater
I I onfirm pedroce,




| Contract No . Corehole No
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Contract No - K )

5858 Trial Pit and Dynamic Probe Log
Contract Kilghane Easting 710543 292 Date
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|Contract No E - = Trial Pit No
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i 2 .,.-.
1.5 ] ?\‘?. '-3:1- il
"
_i 1.80 — _I 1 #11s
o Sufl becoming very stiff black shghtly sandy shightly gt |
l gravelly silty CLAY with high cobble content. Sand is |
| 1 fine 1o coarse. Gravel is fine to coarse, angular to
y subangular of kmestone, Cobbles are angular to -
subangular of kmastons i
a5 = =
1 2.80 P tereinsted ot Tb0en 7 | wm= |
| 10 |
4 800 — ‘
| 1 ] ‘
1 as
| TS
40— 1
o —
45
. THE =
i -
l = ul ]
—f e | 1 L | -
|Strength of sod. | Pit walls stable Dry I- Be=  Bulkdsturbed
D= Smal disturbed
CBR = Undisturbed CER
| | - ES = Ernironmental
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Contract No | . . Trial Pt No
sa08 Trial Pit and Dynamic Probe Log TPOS
| Contract Kilsharee Easting 710828 477 ‘Dl‘ln o2M12021
i ! | |
Location. | Kilshane, Ballycookin, Dublin 15 Nothing:  |742750.035 |Excavator  |JCB 3CX
Client Go Power Elevation B0 65 |Logged By: M. Kaliski
iDtmml - i '1 5
Enginesr .\I'M'mlnuw'l-m (LW DHmI.J&D:FI-.Bﬂ:l D|5c-llu 5
Level (mbgl) 5 5 L y Level (mOD) Samples Probe Viater
Scae | Depih | Scale | Depth.  Depth  Type Sinke
TOPSOIL s : ln
1 o & wos — o
| S ___2 ..
] Firm becoming stiff grey brown shightly sandy slightly ?"':*'-7‘1
gravelly silty CLAY with low cobble conlenl. Sand is —I'-‘.J-_._-""-';-:J
b fine to coarse. Gravel is fine lo coarse, angularto [ 507 d
. subrounded of mestone. Cobbles are angular to 5_*3"{.‘.._: _—
! subrounded of mestone. A
| ) B
v F o arlg] 1.00 B
* i
4 e=eed ™
e
4 .:-::;.-::,11 4
Canod
e R
1 7 'L'EE:_.HJ o — —
] 1.70 Stift grey brown slightly sandy sbghtly gravelly silty T.E"":;-%,. -
CLAY with high cobble content and frequent gravel [0, -
1 laminas. Sand is fine to coarse. Gravel is fine to 25t ]
0 coarse, angular to subangular of imesione. Cobbles '.‘,_1_'-';‘-_1':, 2.00 B
J are angular to subangular of imestone !f,i_a: % ns
. | o=
At .
o 1
|y e
25 =-_,.‘-_'._;f.;|
by i s
270 [~ :.ur:l 0=
. bedrock of boulders A -
] [Obatruction - possible bedrock or bo .
10— i
-' A —
14 1
il
40—
s ~
a5 1
| el
' Termnation Pit Wall Stabiity | Groundwater Rate |Remarks: ' Key:
|| S =] == e - — [
| Obstruchon - Pit walls stable 180 Seepage - B= Bulk disturbed
| possible bedrock of D= Smal disturbed
{boulders. CBR = Undisturbed CBR

ES = Environmental




(" 2oie Trial Pit and Dynamic Probe Log iy
| 58%8 . EYIRORCTT0be Ho8 __TPos
|Contract Kishane Easting T10796.998 | Dt Q2112021
Location Kishane, Ballycooln, Dubln 15 | Northing T42605 209 Excavator JCB 3CX
| Client Go Power Elervation 8139 |Lm.u By M. Kabski |
I T 0 R LT T g e t T — :
Engneer .Wnummumn {LAWND) () 330:0501240]% 1:25
Level (mbgh) s De Level (mOD),  Samples | Pk Wiater
S O i i | Scale: | Deptn| Depth | Type | kot
{030 B oo
| Soft becoming firm grey brown skghtly sandy shghtly "= 54
| gravelly silty CLAY with low cobble content. Sand is ;.,.;--;_'J
os 4 fine 1o coarse. Gravel is fine to coarse, angularto [T =50 1
1 0.60 subrounded of imestone. Cobbles are angular 1o FaAzA “©r
1 bwbrounded of kmestone s
. Firm becoming stiff grey brown siightly sandy gravelly [~ el
silty CLAY with high cobble and low boulder content. 1 U534 s '
- Sand is fine to coarse. Gravel is fine lo coarse, .-'.",,.‘&'f.-*-\l
angular 1o submounded of kmestone. Cobbles and '?’-,ai;ﬁ] | o o
boulders are angular to subrounded of limestone {up & = "
to 300mm diameter| ;?ﬁﬁi‘.’
2
Stift becoming very stiff grey brown shightly sandy |- 2% s e |

1
=)
(el

- |
I

L

slightly gravelly silty CLAY with high cobble and low

v 4

=
T W N —

[ boulder content. Sand is fine 1o coarse. Gravel is fine :—;b'.:,.ﬂ
to coarse. angular to subrounded of lmestone }E""J*E;. 4
Cobbles and boulders are angular 1o subrounded of |52 1
mestone (up to 300mm diamaeter) -1*;;_\,‘.15,'%' ™HE —
" Caseed 200 8
P x>

- mw

2.30 | — ;
2 ap Very stiff biack skghtly sandy shightly gravelly sity ‘é“‘j g

Y with high cobble and low boulder content. Sand nn
fine lo coarse. Gravel is fine \o coarse, angular to
ngular of kmestone. Cobbles and boulders are

to subangular of kmestone (up to 300mm

her), | |

- possible bedrock or boulders | ™ms —

P terinated 81 1A

o
-
I T N S — i

-
o
S — _I.__.I_ A4 1 L

-
L]
1

i

Obstruchon -rock or|Pit walls stable Dry - B= Bulk disiurbed
boulders D= Small disiurbed
CBR = Undisturbed CBR
ES = Environmentsl

| : Termmnation Pit Wall Stabilty  |Groundwater Rate | Remarks ' [Key

----.--.-.-.---
i




Contract No - = Trinl Pit Mo
5898 Trial Pit and Dynamic Probe Log TPO7
Contract: | Kilshane Easting | 710786.841 | Date 021172021
Location Kilshane, Ballycoolin, Dubln 15 Morthing T42471.501 Excavalor JCB 3CX
| Cliesnit Go Power Ebevation 8053 Logged By: M. Kalski
' Dimensions
Engineer 1'|I'hwrnnr1Mwl:n (LWAD) (m) _3.40:?5012.5015“&: 1:25
Level (mbgl) Saatuns Desoriofion | l_wu.mﬂD:_ Sm-plu | Water
Scale | Depth | Scale:  Depth:. Depth | Type l_ Strike
TOPSOIL SRS :
o
+ 0.30 _ .:/__, K
| Soh becoming firm light grey brown shightly sandy g
slightly gravelly silty CLAY with medium cobble e
e content. Sand is fine to coarse. Gravel is fine to i v ymely] #0.0— 050 | ES
. :nmmdlttomw\dlldﬂmﬂobﬁﬂ;::ﬁ{;
1 are angular lo subrounded of imestone :;E_‘_}‘
' P ]
B
1.0- ”_‘:"‘;'.1'4' s 1.00 B
By
] e
] Fas
=
) IL*'.::‘ 780
s
et
:;—r.-g:',:
20-{ 200 | - s ma
1 Stff becoming very stiff grey brown slightly sandy 1-:?- uod e -
I l slightly gravelly silty CLAY with medium cobble and ""b"-j
1 low boulder content. Sand is fine 1o coarse. Gravel is | < 220 B -
2.30 fo coarse, angular to subrounded of imesione. I-’::-{,.'- L mn
!:;hwmm“mmmmu frdse
28 -« 250 _ to 300mm dismeter) | vt rp—| ™
stiff biack skightly sandy slightly gravelly silty ]
CLAY with high cobble and low boulder content. Sand |
| fine to coarse. Gravel is fine to coarse, angular to |
of imestone. Cobbles and boulders are |
gngular to subangular of imestone (up to 300mm 4
a0 diameter). N | s
- P terrrdnated st 1580 |
e no—
40— _
“ 780 ]
'jT i e B i | - =
[P wall instebity. [Piwels unstable [230 Medum -
| . .




Contract No
5898

Contract
ELDC-IDGH
:l{:i-m

[Engneer

iLhﬂHmbqh
l.:"“'"‘iD"""

‘ 1

0.30

2.00

| N N —

b

35

b e

40—

45

. . " Tnal Pit No
Trial Pit and Dynamic Probe Log TPO8
Kilshane |Essting 710853 440 Date 0211172021
Kishans, Balycooln, Dublin 15 | Northing T4Z2658 661 Excavatlor JCB 3CX
Go Power Elevation 78 58 iLW By. M Kakski
_ = — 1 !
_W-Iutrnan Moylan EliDLr'd'ﬁﬂHfr-l 470 x 060 x 2DO!S-|::H 1:25
[ mOD) 1 i |
Stratum Descriplion | Lavel ( )| Samg Probe wersd]
A | Scsle: | Depin | Depth | Type | hscaira
TOPSORL < i s
e N G| »
Firm becoming stiff grey brown slightly sandy grn-nl.-”_",a___,‘r .
silty CLAY with high cobble and low boulder content. a7
Sand is fine to coarse Gravel i fing (o coarse L o .-_",E
angular 1o subrounded of kmestone. Cobbles and |7 ™©
boulders are angular 1o subrounded of limestone (up [ '_1:'1.".'_1
to 400mm diameter]) Pl
e I |
s 100 8
R
hrezed
Lehet
e By =
M - i
e A=
sl
.f m::_:j

= 1=
ey
kT
=t

-

2

8]

[ #2]

'‘Dbstruchon - possible bedrock or boulders

Pt terminated a1 1 00 s —

Mo —

758

ThE—

TdS

T4.0

ITE!I'I'I"I-I‘IW'I
Obstructon -

[Pt Wotl Statuity | Grouncwater Rate Remarks
[Pt walls stable. | '

posaible bedrock or
boulders |
1

|B=
iD=

CBR = Undaturbed CBR

Buik desturbed
Srmall disturbed

|ES = Emaronmental




Contract No . - Trial Pit No
5308 Trial Pit and Dynamic Probe Log TPOS
Contract Hilshare Easting 710839.386 Date 0212021
lLocstion | Kilshane, Ballycookn, Dublin 15 Northing  |742368.549 Excavator | JCB 3CX
Client |Go Power |Elevation:  |78.30 Logged By:  |M. Kalski
Engineer | Waterman Moylan m’;’:‘;j §.10 x 0.60 x 2.00|Scale 125
Level (mbgl) Stratum Description Legend Level _:rrﬂﬂ:t slmpln
Scale | Depth Scale | Deptn.| Depth = Type
| TOPSOIL J
4 030 = - - ,‘:_, mo— ™o
Soft ight brown siightly sandy siightly gravelly silty  ['a'=eg J
1 CLAY with low cobble content. Sand is fine 10 coarse N
o4 Gravel is fine 1o coarse, angular 1o subrounded of |57 25 050 | ES
{ 0.60 jimestone. Cobbles are angular to subrounded of  f==r- 17"
. m_-..__.__. i '.T.?‘"':; 1
Firm grey brown shghtly sandy gravelly silty CLAY ol = 71
4 with high cobble content. Sand is fine to coarse | gl ]
10— Gravel is fine 1o coarse, angular to subrounded of -*--""‘-‘;" | 1.00 8
limestone. Cobbles are angular to subrounded of Cat '
imestone. s _
| 720 [Fiem becoming sifl grey brown sighlly sandy gravely -l
" silty CLAY with high cobble and medium boulder g-f'g-;;
content. Sand is fine to coarse. Gravel is fine 1o TG
15 coamne. angular lo subrounded of imestona. Cobbles %".?53‘ |
1 and boulders are angular to subrounded of imestone [ "%, 4
(up to 400mm dameter) ,E":'c_i"
1 e s - 180 B
1 ';E'E.'? .
10— 2.00 - P T M0
- bedrock or boulders ]
: 'Dbstrucbon pou’l:h ck or bo j
| 70 |
25 - -
|
|
. \ T —
A0
70
38—
T4 s
A0 — -
- T4 D —
as -
TAS —
el e o = U ——— ,- I
| Termination Pit Wall Stabilty. |Groundwater Rate Remarks Key
Obstruction - Pt walls stable Dry . © |B= Bukdistbed
possible bedrock or D= Small disturbed
boulders. CBR = Undisturbed CBR
(N l ES = Emaronmental




[Contract No e = = Tral Pt Na
5808 Trial Pit and Dynamic Probe Log P10 |
Contract Kilshane |Easting 710934 451 Date 0211172021
Locabon Kilshane, Ballycoolin, Dublin 15 | Northing T42451.954 Excavalor  JCB 3CX
Client Go Power |Elevaben 78.72 ||.ugq-¢ By M Kaksk
I — . r —
Engneer  Waterman Moylan P"’“""""‘I rieged 4.70 x 065 x 3.10|Scale 1:25
Level (mbgl) . thﬂﬂ} Sm . Water
£ ! Stratum Description Legend | | Probe
| Scala | Depth| _______ . - Scale | Depth:| Depth | Type | ot
1 TOPSOIL e ' o |
! gy
o | 0.30 = "H..r \I.f | TaS "
] Soft becomning firm grey brown slightly sandy shightty =507 1
_ gravelty silty CLAY with low cobble and low boulder [~ 47" 1
ns content Sand is fine to coarse Gravel is fine 1o Lﬁr“!;?ﬁ‘d 050 ES
1 coarse, angular o subrounded of imestons Cobbles |- 3<% -
. and boulders are angular to subrounded of hmestone %‘.’.;.' D
, e
| {up to 300mm diameter) 'I'-‘;’li-"t'-'
<1 080 - "'_"""!.."';":'-"‘ g
| ol Firm becorming stiff grey brown slightly sandy slightly BT 1.00 B
gravelly siity CLAY with high cobble content. Sand is |54 1
| fine to coarse. Gravel is fine to coarse, angular to _f_“ij'r'id.
1 subrounded of limestone. Cobbles are angular to 2P pys
. subrounded of imestone 2 Joe
E s
* B
. .5,7.;_"?'? 4
,5';1‘;--“;- o
1 P ]
0| ':.'._1‘:':"3'
1 Llf ":' 1
--| EEE] s
] ':;‘-“r;:.
| 1 2% | o
| Ees k] mo-
280 't black skghtly sandy gravelly sifty CLAY with high 257, e
cobble content. Sand is fine to coarse. Gravel is fine |~ o 2s]
1A 1o coarse, angular 1o subangular of imestone | Sl -
1 310 Cobbles are angular fo of imestone e Jd rem
PR erminated of 110w i
TaS
a8 ]
1 THO —
o= - =29 LS =
B gfrng?f&ﬁ““ﬂﬂﬂf—ﬂ'zﬂé
WAL LU C
L0 PL DEPT T4 —
a5
TAD
Termnation Pit Wall Stabiity | Groundwater Rate: | Remarks Key
-Schldtllddlpﬂ'l- Pit walls stable - B= Bulkdisturbed
D= Small disiurbed
CBR = Undisturbed CBR
ES = Emaronmental




[Contract No . - = Trial Pit No
5898 Trial Pit and Dynamic Probe Log P11
Contract Kishane Easting T10973.8562 Date 021172021
Location Kilshane, Ballycooln, Dublin 15 Naorthing 742525011 Excavator. | JCB 3CX
Chent Go Power Elevation 78.26 -]ang-u By M Kakski
— | - _
Engineer _\Hﬂmﬂw‘mn :DLMD“ ";{mj .4 50 x 065 x 1 5|J|S=lhr 1:25
mibgl Level (mOD Samples
vl { .] Straturm Description Lognndl ¢ 4 2
Scale | Depth Scale' Depth:| Depth | Type
] TOPSOIL 34&‘4 ]
AR
1o B 0 o
| Soft becoming firm grey brown shghtly sandy shghtly [“a= %4 4
gravelly silty CLAY with low cobble content. Sand is 'i_-'a:'i-';“_‘
o fine to coarse. Gravel is fine (o coarse, angularto [ - 250
1 subrounded of limestone. Cobbles are angular to ,I-.'l‘f;.:.‘*.‘.'[
4 subrounded of lmestone 7..‘_.—‘__,—5
| e S s
10— 1.00 r= e —.-._--.--.—.—.'::‘- ‘1',-_:1
| Firm becoming stiff grey brown slightly sandy shightly I~ 1.10 8
gravelly silty CLAY with high cobble and low boulder |~ =
1 |content. Sand is fine lo coarse. Gravel is fine to P o
71 coarse, angular to subrounded of imestone. Cobbles |[-75%7
and boukders are angular to subrounded of kmestone h-“ﬁi;*J
+5-1 1.50 Jup to 400mm diameter). 11_—':._1_.. e
P iwrmsineied w1
| 1]
I 7 -
20
E |
i ™o —
28 o
|
THE —
10
50—
T 4 |
1%
] T48 —
|
40— | 1
- 140 —
as
4 TS
B P |y ) N— | - i ] — 1
Termination Pit Wall Stability. | Groundwater Rate: |Remarks Key
L ; MR R - ! i
| Obstruction - Pit walis stable Dry |- B= Bulk disiurbed
| possible bedrock or D= Small dislurbed
| boulders. CBR = Undaturbed CBR
: - i ES = Environmental




l Contract Mo - . - Trial Pt Mo
5898 Trial Pit and Dynamic Probe Log P12 l
. Contract  |Kilshane |Enmg 710086 675 |Date 0211172021
! r ! ! . |
. Locaon  |Kilshane, Ballycookn, Dublin 15 INohing 742508 125 {E:mlﬂr JCB 3CX
Chent Go Power { Elevation T7.96 ELngdey M Habsk: .
l Engneer  Waterman Maoylan !:3"'"""'"‘1 AKD) (m} 4%:::.55:-3.9915:.&. 1:28
A | I 1
LM{rrI:gi;_ Stratum Deacrigion -qummﬂm‘ S.ln-plu 1 Probe Yiinter
Scale | Deptn Scale | Dept.| Depth | T Strike |
3 Bt _IP" i - - —
B 1 TOPSOIL é‘ya ]
| 920 [sabacoming fem bt rown skghty sandy sighty [e2e%4 o
| gravelly silty CLAY with low cobble content. Sand is H-‘?:_*’ 4
. '] fine to coarse. Gravel is fine 1o coarse, angular to T
bl | subrounded of kmestone. Cobbles are angular to oy 0.50 ES
{ subrounded of bmestone L"_e:..—':; I
. 1 Case 1
0.80 /- s e
| Firm bght grey shghtly sandy shohtly gravelly sity  [-#5e:
CLAY with medium cobble content. Sand is fine lo j;‘-‘:;;:‘ -
l e coarse. Gravel is fine 1o coarse, anguiar to Py 1.00 B I
| subrounded ol mesione. Cobbles are angular 1o ;,;_ s
1 subrounded of kmestone. | B i
o e ws 3
[Py L
e
I E
| 2= 1
o
1.70 | ey ™
B | |70 [Sufignigrey sightly sandy shghty gravelly sity  [Fx )
CLAY with hegh cobble content. Sand is fine o vy 1
| 1 coarse. Gravel is fine 1o coarse, angular o gt
| o subrounded of kmestone. Cobbles are angular to |75 %)) 2.00 B
. : subrounded of kmestone. .*_;_.;'_:;.gh '
1220 ory siif black sightly sandy sightly gravelly sify |25 ) o
CLAY with high cobble content. Sand is fine 1o _r-‘ﬁ--_..:-,
I \coarse. Gravel is fine to coarse, angular to ¥ ;',_-;‘ s
1% subangular of kmestone Cobbles are angular 1o ;'E'::;';-.l 2.50 B
subangular of kmesione =i
¥ s |
J 1;‘L.-.l.l.._"h -
P l
e e ™0
. 30—1 3.00 ¢ i serminatad 5 100 e | M |
o
. 15 TS —
e T40— I
l a5 Tas I
!r -
. | l |
1 . | I
I 1 J".'lﬂ—: l
B Terminaton Pit Wall Stabilty  |Groundwater Rate: Remarks. ' Key I
| Scheduled depth. | Pt walls stable Dry B ' B  Bulk dstubed
D= Small disturbed
l CBAR = Undisturbed CBR
ES = Ervironmentsl




Contract No n Trial Pit No
sag8 Trial Pit and Dynamic Probe Log P13
Contract Kilshane Easting | 710901.565 \Dﬂ& Q211202
Locaton Kilshane Ballycoolin, Dublin 15 Northing 742581 879 |[Excavator | JCB 3CX
Client Go Power Elevation TB.74 |Logged By: M. Kalski
Dimersons i L [
Engneer ‘mm (LXWD) (m) _a.m:uﬁﬁ xz.m?s-c.u 1225 1
Level (mbgl) Leved (mDD) Samples Water
Stratum Description . | = Probe Striks
Scale | Depin Scale. Depth. | Depth ype
] TOPSOIL SR ]
0.20 + S - R ma .
Y Soft becoming firm kght brown shghtly sandy sbghtly | ®=3d 7o 3
7 gravelly silty CLAY with low cobble content. Sand is 2% 51 - 2
1 fine to coarse. Gravel is fine lo coarse, angular 1o Léa;'_f-.:- 2
os subrounded of limestone. Cobbles are angular to ek 050 ES 4
1 subrounded of imestone. B J o
J iy ]
:“'2-_-;_'.4 T80 5
i - ¥ = - i
el Firm becorming stff kght grey brown sightly sandy v . o | @ "
slightly gravelly silty CLAY with high cobble and low | wq ;
boulder content. Sand is fine 10 coarse. Gravel is fine [i 1) .
. 1o coarse, angular o subrounded of bmestone ,;-ba_;-;hi i
W TrS L]
1 ‘Cobbles and boulders are angular to subrounded of 3257, |
I bmestone (up to 300mm dameter) "‘iﬂ o
15 = .
| T L
’ 0
A T
A 1 L
y L]
29
J L]
-« 2.20 bS] %
" |Dark grey silty sandy fine to coarse anguiar GRAVEL | *-5 % - ]
of limestone with high cobble content. Sand is fineto [ +1 17 ¥
coarse. Cobbles are angular of limestone | A
28 ] 250 B
270 Gbstruction - possible bedrock of bouiders s
1 P terminasted ot 1.T0m 4
ip d
758
-4 I 1
1]
T nE—
4= :
THS =
a8 |
TAD
| Termination Pit Wall Stabilty [ Groundwater Rate |Remarks Key
|Obstruction - Pit walls stable Dry E Be  Bulk dstubed
|possible bedrock or D= Small disturbed
|bouiders CBR = Undisturbed CBR




|Contract No . = . Triad Pit No
5808 Trial Pit and Dynamic Probe Log TP14
\Contract  Kilshane |Easting 710822 578 Date 02/1172021
|Location Kiishane, Ballycookn, Dubln 15 Northing 742313 118 [Excavator  JCB 3CX
Cliont Go Power Elevation 7048 Logged By M Kalski '
L | _ —t | |
E Dwmensio |
ngineer 1me Maoytan (LWND) () | 3.50 x 0.60 x 2.50.:54:“!' 125
Level (mbgl) s . Lﬂﬁmﬂm_ Samples
L L] Scale | Depth:| Depth | Type
TOPSOIL AT ]
0.20 5o becoming fim grey brown skghtly sandy siightly ':_-e'::xﬁ o
gravelly silty CLAY with low cobble content. Sand is =35 5/,
1 fine to coarse. Gravel s fine to coarnse, angular 1o .E,‘L"‘-'*_'aj
o8 subrounded of bmestone. Cobbles are angular o -1'-_"_":-'_;7_: na 050 ES
. subrounded of imestone [
1 JeE ]
| '1".‘1‘:7'
| ey
e ey ™ 100 8
| e
Pl
g '-L:‘;I .I
g | =
15 - e ely] ™0
[
oy
] 180 'Sl becoming very sfl ight grey brown siightly &?'-5;{.- i
sandy shightly gravelly sitty CLAY with high cobble | 02%38
e {and low boulder content. Sand is fine to coarse BLEL 200 8
- Gravel is fine 10 coarse. angular to subrounded of = &=L
1 limesione. Cobbles and boulders are angular o 3\-‘5;_..;_. 1
2.30 subrounded of kmesione (up to 400mm diameter) . B5Es 2T
m?mmm-uﬂwwﬁ-:vm T
i cobble content. Sand s o LS e —
e zmhﬂn.&lﬂnhhm.r@hh - e
subangular of fmestone. Cobbles are angular 1o
subangular of kmestons ,
P perminated 52 L
15 e
15 ™O
i— TS —
_I -
1
45 - T8O
R 1 |
Termnaton [Huusm,r Groundwater Rate:  Remarks K-.r
\Syength of soil | Pt walls stable Dry % Be  Buk dsturbed
D= Small disturbed
CBR = Undisturbed CBR

|ES = Ervironmental




Contract No : 3 - Trial Pt No
5898 Trial Pit and Dynamic Probe Log TP15
Contract  |Kiishane |Easting 710750.726 | Date 0211172021 .
Location Kishane, Ballycooln, Dublin 15 Northing T42351.280 | Excavator JCB 3CX |
Clent Go Power Elevaton 80 58 Logged By M. Kalkski |
e | =i - ] — —
Demensions
Engineer I'Mmm Moylan (LAWD) (m) 3.70 x 0.60 x 3.00|Scale 1:25 |
S Stratum Descrption . | A WS y [ Probe m'
Scale | Depth | Scale:  Depth: Depth | Type | | S
TOPSOIL \:{?‘; a8 — 1 '
0.20 | : Bt % 30
Firm becoming stiff grey brown slightly sandy sightly | =%
gravelly silty CLAY with high cobble content. Sand is  [~a% |
1 fine to coarse. Gravel is fine to coarse, angular to ‘E':t'.
a5 subrounded of lmestone. Cobbles are angular to sl 0.50 ES
1 subrounded of mesione. SRy 800
. .= l.r_'.:1 -
vy
b2 |
|
18— | gk | 1.00 B |
= .;';}..t oS
Frass
- ; ._"-:‘--:,,!
= |
- ,'"_ -__‘:E;‘
1.40 | s ™
- Stiff grey brown slightly sandy skghily gravelly sity e
: CLAY with high cobble and low boulder content. Sand [gSpvy
is fine to coarse. Gravel is fine to coarse, angular to |5 ()
| subrounded of mestone. Cobbles and boulders are ‘;".L"Es_‘
e angular to subrounded of bmestone (up to 400mm | A9
.| diameter) a2 1
20— :_-?J_:L:_f.:
4210 el TRS | rmas
1 Very stiff black sbghtly sandy sightly gravelly silty LA
CLAY with high cobble content. Sand is fine to Casor
coarse. Gravel is fine to coarse angular to sl
subangular of kmestone. Cobbles are angular to -"E_‘r;
28 = subangular of kmestone ;_1‘:.—-_. 2.50 B
S| Teo
o ]
‘ Bes] ]
| foh e |
o) e AR [ .-.Jl 78 =
|
1 '
70—
- [ .
40—
oA
45
4 0 —
Termnaton Pit Wall Stabity | Groundwater Rate  Remarks ' Key
Scheduled depth | Pt walls stable Dry - Be Bulk disturbed
D= Small disturbed
CBR = Undisturbed CBR
S i — ES = Environmenial




Kilshane

Trial Pit and Dynamic Probe Log

Kilshane, Ballycookn, Dublin 15
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subrounded of kmesione Cobbles are angulas to
subrounded of kmestone.
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Unit 7-8 Hawarden Business Park
Manor Road (off Manor Lane)
Hawarden
Deeside
CH5 3US
ALS Tel: (01244) 528700
Fax: (01244) 528701
email. hawardencustomerservices@alsglobal.com
Website: www_ alsenvironmental co.uk
Site Investigations Lid
The Grange
Carhugar
12th Lock Road
Lucan
Co. Dublin

Attention: Stephen Letch

CERTIFICATE OF ANALYSIS

Date of report Generation: 21 November 2021
Customer: Site Investigations Lid
Sample Delivery Group (5DG): 211106-42

Your Reference: 5898

Location: Kilshane

Report No: 622047

Order Number: G4/AS21

We received 11 samples on Friday November 05, 2021 and 11 of these samples were scheduled for analysis which was
completed on Thursday November 18, 2021. Accredited laboratory tests are defined within the report, but opinions,
interpretations and on-site data expressed herein are outside the scope of IS0 17025 accreditation,

Should this repornt require incorporation into client reports, it must be used in its entirety and not simply with the data
sections alane.

Chemical testing (unless subcontracted) performed at ALS Life Sciences Lid Hawarden,

All sample data is provided by the customer. The reporied results relate 1o the sample supplied, and on the basis that
this data is correct.

Incorrect sampling dates and/or sample information will affect the validity of results
The customer is not permitted to reproduce this report except in full without the approval of the laboratory,

Approved By

XA
SN —
{

T,
Sonia McWhan SN
Operations Manager

e
L

o
#

).

z""-"\\
iyt
ALS Life Sclences Limited. Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CHS 3US. Registered
in England and Wales No. 4057291. Version: 3.1  Version lssued: 21/11/2021

o,
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CERTIFICATE OF ANALYSIS

[

Validated

' A SDG: 211106-42 Report Number: 622047 Superseded Report
| ALS) ClientRet: 5898 Location: Kilshane

Received Sample Overview

Lab Sample No(s) Customer Sample Ref Depth (m)

25288105 PO 0.50 - 0.50
25288106 TP 04 0.50 - 0.50
25288113 TP 0é 1.00 - 1.00
25288107 TP O7 0.50- 0.50
25288108 TP 10 0.50 - 0.50
25288100 P12 0.50 - 0.50
25288110 TP 13 0.50 - 0.50
25288111 TP 14 0.50 - 0.50
25288114 TP 14 1.00 - 1.00
25288115 P15 1.00 - 1.00
25288112 TP 16 0.50 - 0.50

Only recelved samples which have had analysis scheduled will be shown on the following pages.

223305 21112021
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CERTIFICATE OF ANALYSIS
- mi ;II;EIDE-h Report Number: 622047 Superseded Report
i Results Llﬂeﬁd ol Bl o "l e .
@ Test Lab Sample No(s) 2 E ﬁj E g ";" ";-"
Mo Determination s i ‘j. E E § E
Possible 1 |
Customer !
Sample Reference gi g 3 g g g i‘
Sample Types - | j
% - Soil/Solid - '
UNS - Unipecified Solid | -|
e — AGS Reference |
';.li_ Land Leachats J |
Prepared Leachate . '
PR - Process Water | : ol 3 = 2 3
. e Depth (m - R I Sl
5 - Treated Sewage a' u 3‘] - i . e
US - Untreated Sewage =] o o =
RE - Recreatonal Waler e | L | .
OW - Orimking Wt 5z 8 8zl & | B4 ¥ g: & g- 2 Ifd H
1 &es Sadlcs e & aed &
Hor segudatary %-ﬂr *E E-r | { — - |
?Lgmr—uhrﬂ Lgusd cu“uiner E i EEIEHEEEE ggg ﬂE E!:Eg: EE%E?E igiég I Eagﬁ
S-S 53,*“—";5 128 585% !E!E:R;E_gls EL I E Egiﬁ
OTH - Other §° ¥ 87 % | wWEU[ W (2% ¥ 8% ¥ 8% ¥
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e P (L [] E: B
x i X ] X x I X l: I
P, e b | | it | ! | !
Toate 11 |
x | x| x| = x| x ||
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CERTIFICATE OF ANALYSIS

SDG: 211106-42 Report Number: 622047 Superseded Repart
ALS) CleniRef: 5398 Locaton: Kilshane

lﬁ'

Lab Sample No(s)

Mo Determination
Possible
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CW - Ground Water
W - Surface Water AGS Reference
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e gl
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CERTIFICATE OF ANALYSIS

Grain Sizes

SDG: 21110642
(ALS) LllienlRel. 5898

Report Number: 622047

—Lotation: Kilshane
Sample Descriptions

Superveded Report

Lab Sample Mo(s) Cl-llnln-r_lﬂlﬂh L8 Bapth (m) Colour | Description Inclusions  ITnclusions 2
FEIAB L] 040-050 [iad Firowe: Sandy | parm e e
S0 ™l 0.50-0.580 Dot Browr Sardy |oar Sones e
A s 100-100 Laght Brome Canddy _oarr Sores Yo
5G] o 0.50-0.80 Dark Browr Sandy Lose Sionas re——
752m008 it 0505 Light B Sandy Loar (= Y
25288109 Wil 058-0% Light Brown Sandy Loam hore wrie
25288110 il 050050 Light Brown Sandy Loam hare Hone
o+ TFi 080-080 Light Brown andy Laar Saories Hore
Mt il 100 - 1.00 Light Brown Sardy Loarr Storuas Yaree
2428114 il 100-100 Light Erown Sandy Loar Sone ane
s ™ 050-080 Lignt Brown Sardy Loam S “ione

These descriptions are only intended to act as a cross check If sample identities are questioned, and to provide a log of
sample matrices with respect to MCERTS validation. They are not intended as full geological descriptions.

We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials - whether these are derived from
naturally ocurring soil profiles, or from fill/made ground, as long as these materials constitute the major part of the sample.

Other coarse granular materials such as concrete, gravel and brick are not accredited if they comprise the major part of the

sample.

223305 2102

Page 7 of 26




' | validated |
CERTIFICATE OF ANALYSIS
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CERTIFICATE OF ANALYSIS
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' | validated |
CERTIFICATE OF ANALYSIS
' SDG: 211106-42 Report Number: 622047 Supsrseded Report
Llient Ref: SEGS Location: Kilshane
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CERTIFICATE OF ANALYSIS

SDG: 211106-42
ALS) ClentRel. 5898

Report Number: 622047
Location: Kilshane
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Validated

CERTIFICATE OF ANALYSIS
SDG: 211106-42 Report Number: 622047 SLuperieded Report
ALS) Client Ref: 5898 _Location: Kilshane
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CERTIFICATE OF ANALYSIS
SDG: 211106-42 Report Number: 622047 Supsrveded Report
ALS) ClieniRef: 5898 Location: Kilshane
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' [ validated |
CERTIFICATE OF ANALYSIS
SDG: 211106-42 Report Number: 622047 Lupsrieded Report
ALS) ClentRef: 5898 Location: Kilshane
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CERTIFICATE OF ANALYSIS

SDG: 211106-42

Report Number: 622047

Superseded Report:

Location: Kilshane
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' | Validated |
A CERTIFICATE OF ANALYSIS

' SDG: 21110642 Report Number: 622047 Superueded Report
ALS) ClientRef: 5858 Location; Kilshane

CEN 10:1 SINGLE STAGE LEACHATE TEST

WAC ANALYTICAL RESULTS REF : BS EN 1245712

Client Reference Site Location Kilshane

Mass Sample taken (kg) 0.100 Natural Moisture Content (%) 108

Mass of dry sample (kg) 0.080 Dry Matter Content (%) 80.3

Particle Size <4mm >85%

Case Landfill Waste Acceptance

sSDG 211106-42

Lab Sample Number(s) 25288105

Sampled Date

Customer Sample Ref. TP 03 h::::r

Depth (m) 0.50-0.50

Solid Waste Analysis

Total Crganic Carbon (%) 0458

Loaa on lgnmon (%) los . -

Sum of BTEX (mgieg) . . = .

Sum of 7 PCBa (mgieg) 0031 1 . .

Mineral O {mgfg) (4 _30_AL) ] W - =

PAH Sum of 17 (mghg) . . . -

P (pH Unas) . s = -

AMC 1o pH § (molg] . . " =

ANC 1o pH 4 (molieg) - - . -

“
' Eluate Analysis C2 Conc®in 10:1 ehuste (ma/l) | Az 10:1 conc™ leached (mg/kg) u-:;-;:uql;-:mr

Limiit o Lim#t of Detection

s T TR |

Barum 0.00207 <0.0002 0,0207 <0.002 20 00 NI

Cadmum <0.00008 <0.00008 <0.0008 <0.0008 004 1 = -

Crwomum <0.001 <0.001 <0.01 <0.01 05 10

Copper 0.000724 <0.0003 0.00724 <0.003 Fl 50 I

Mercury Dissolved (CVAF) <0.00001 <0 00001 <D.000" <0.0001 0.01 0z B

Molybdernrm <0.003 <0.003 <0.08 <0.03 08 10

Nickel <0.0004 <0.0004 <0.004 <0.004 04 10

Leed <0.0002 <0.0002 <0.002 <0.002 05 10

Antmony <0.001 <0.001 <001 <0.01 0.06 07 I
8 = T <001 o0 o0 &7 o5 R

Zne 0.00131 <0.001 0.0131 <0.01 T 50

Chionde 2 < <20 <20 800 15000 DRSO

Fluonde 0.877 <05 8.77 <5 10 150 D

Sulphate (sohuble) < < <20 20 1000 20000 IDDEOOROIN

Total Disscived Sobds 743 <10 743 <100 4000 50000 IRNOOODONY

Total Monohdric Phanols (W) <0.016 <0.016 <0.16 <0.16 1 -

Dissolved Drganic Carbon 325 P 325 <30 500 800 N
l “

Leach Test Information
: 13-9?-2022FHEE.ﬂ.fUZU&
“Pwm mr.n FINGAL CD co PL DEPT
Concucty (uSicm) o
o FiR 1]
Wolure Lsachani (Lites) .00
S Rauie ove Srpresead o & Gy welght Dok, S Cechon for molsiure cantent whers apgicabie

223305 21112021
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[ vaiidated ]
CERTIFICATE OF ANALYSIS '
SDG: 211106-42 Report Number: 622047 Supsrieded Bepart
ALS) ClleniRel: SEG8 Location: Kilshane
CEN 10:1 SINGLE STAGE LEACHATE TEST

WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location Kilshane
Mass Sample taken (kg) 0.108 Natural Moisture Content (%)  20.2
Mass of dry sample (kg) 0.080 Dry Matter Content (%) 832
Particle Size <4mm =85%
Case Landfill Waste Acceptance
sSDG 211106-42 Criteria Limits
Lab Sample Number({s) 25288106
Sampled Date l
Customer Sample Ref. TP 04 o avte =

0.50-0.50

Leach Test Information
08-Mow-J0I1
pH {phd Units) (K]
Concucteety (pSom) 570
Tempersture "] .80
i Leachant (L) -1+
e on adry ¥ correction for Mot Coient where applcabie

Stted Bvvis are for guidance only and ALY Ermeronmentisl cannod e faeld responddiie for 0y decreoencet wih oumeed iegelaton

JUNEE TTADNE

22-33:05 202021

Page 17 of 26

e e aaE——
Totsl Orparse Carbon (%) 056 3 $ [l ol
Lows on lgnion (%) im == ——J l
Surm of BTEX (mghg) . < .
Surn of T PCBa (mpheg) <0031 1
Maneval Ol (mghg) (B2 20 A1) L) 00
PAM Bum of 17 (mghg) . . .
BH (pH Uints)
ANC o piH & (mobig)
AMNC w pH 4 (molblg)

Corc® i 10:1 chuate (mg/1) 10:1 conc® keached (mg/kg) Limnit values for complisnce leaching test '
Eluate Analysis G A2 wiing BS EN 12457-3 st L/S 10 kg

Rosull__ |Lemit of Detectionl  Rogult  |Limkof

vm— <0.0005 <0 0005 <0005 <0.005 [ 2 F= —39
Barum 0.00104 <0.0002 0.0104 <0.002 20 100 IR
Cadmium <0 00008 <0 00008 <0.0008 <0.0008 0.04 1 =k
Chromium <0.001 <0.001 <0.01 <0.01 T3 10 = =4
Coprm’ 0.00139 <0.0003 00138 <0.003 2 50 I
Mercury Dissolved (CVAF) <0.00001 <0.00001 <0.0001 <0.0001 0.01 02 I
Molybdenum <0.003 <0.003 <00 0.0 05 10
Nicked <0.0004 <0.0004 <0.004 <0.004 04 10
Lead <0.0002 <0.0002 <0002 <0.002 [ 10 =
Artimony <0.001 <0.001 <0.01 <007 0.06 07 I
Selorwum <0.001 <0.001 <0.01 <0.01 [ 05
Zine 000288 <0.001 00288 0.0 ] 0
CThionde < <2 <20 <20 800 15000  IRESOORN
Fluonde 0.5 <05 <5 <5 ETE 150
Sulphate (soluble) <2 <2 <20 <20 1000 20000 DSDROON
Total Dissoived Sobds %4 <10 264 <100 4000 50000 DIDOIONN
Total Monofydnc Phencl (W) <0.016 <0.016 <0.16 <0.16 1 = :
Dissolved Organic Carbon 48 < ITx <30 500 800  DMDUN




' | Validated |
CERTIFICATE OF ANALYSIS
' S5DG: 211106-42 Report Number: 622047 Superveded Roport
ALS) CientBef. 5898 Location: Kilshans

CEN 10:1 SINGLE STAGE LEACHATE TEST

WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location Kilshane

Mass Sample taken (kg) 0.106 Natural Moisture Content (%) 17.2

Mass of dry sample (kg) 0.080 Dry Matter Content (%) B5.3

Particle Size <4mm >95%

Case Landfill Waste Acceptance
SDG 211106-42 Criteria Limits

Lab Sample Number(s) 25288107

Sampled Date

Customer Sample Ref. TP O7

Depth (m) 0.50 - 0.50

Surm of BTEX (mgig) - 4

Sum of T PCBs (mphg) <0021 1
Manernd Ol (mgfeg) B30 _aL) <% 00
PAM Sum of 17 (mghg)

pH (pH Lints)

r28
:
i

£l Anal C2 Conc®in 10:1 eluste (mg/1) | Az 10:1 conc® leached (mg/kg) u-::u:: “m“"r
Resull | Limit of Detectionl  Result | LA of Detection|

Arseric 0.000556 <0.0005 0.00556 <0.005 05 2 P ==y
Barum 0.00117 <0.0002 0.0117 <0.002 20 100
Cadmum <0.00008 <0.00008 <0.0008 <0 0008 004 1 TERae
Crwomem <0.001 <0.001 <007 <0.01 05 10 = =2
Copper 0.00181 <0 0003 0.0191 <0.003 2 50 D
Mercury Dissoived (CVAF) <0 00001 <0.00001 <0.0001 <0.0001 0.01 02 N
Mokybdenum <0.003 <0.003 <0.03 <0.03 [ 10
Nickel <0.0004 <0.0004 <0 004 <0.004 04 10
Lead <0.0002 <0.0002 <0.002 <0.002 08 10 = =3
Artimony <0.001 <0.001 <001 <0.01 006 07 I
Setervam <0.001 <0.001 <0 01 <0.01 Y] 05 I
Zinc 0.0027 <0.001 0.027 <0.01 . 50 D
Crionide = 2 20 <20 "800 15000 DSOS
Fiuonde <05 <05 <5 <5 0 150
Sulphate (sokible) < <2 <20 <20 1000 20000 RDBROORN
Total Dissolved Sobds 248 <10 248 <100 4000 60000  DMOOUOONN
Total Monohydnic Phandls (W) <0.016 <0.016 <0.16 <0.18 ] - :
Dissoived Organic Carbon 5.06 a 50.6 <30 500 500 DN

Leach Test Information

PH (ph Liniw) T8

Conductwty (uSiem) 2448

Temperstuss (*C) .80
' Viohurme Leachant (Lites) 0 Bsd

e an s coeTechon fon momiure content whern appbcatie
Simted brrvin are for gusdance only and ALS Emarpnmental cannot be hekd responalle for arry discrepances with curment iegealabon

' IR0 224018

22°33:05 2112021
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R |

CERTIFICATE OF ANALYSIS

SDG: 211106-42

Report Number: 622047
Llient Ref.. 5838 :

ALS Location. Kilshane

Supetueded Report

CEN 10:1 SINGLE STAGE LEACHATE TEST

WAC ANALYTICAL RESULTS

Client Reference

Mass Sampie taken (kg)
Mass of dry sample (kg)
Particle Size <4mm

Site Location
0.114

0.000
>85%

Dry Matter Content (%)

Natural Moisture Content (%)

REF : BS EN 1245772

Kilshane
26.7
78.9

Case

SDG

Lab Sample Number(s)
Sampled Date

211106-42
25288108

TP 10
0.50 - 0.50

Landfill Waste Acceptance
Criteria Limits

Inert Waats
Wasts Landfit

3 §

El Al C2 Conc®in 10:1 chuste (mg/1) | Az 10:1 conc® leached (mg/lg) Mm:mmr
Limit of Lisnl of Dataciion

Ao «m <0 D005 m <0.005 05 2 == —3
Banum 0.00169 <0.0002 00168 <0.002 20 w00 DR
Cadmium <0.00008 <0.00008 <0,0008 <0.0008 0.04 1 =——"—"
Chwomemn <0.001 <0.001 <0.01 <0.01 06 10
Copper 0.000816 <0 0003 0.00816 <0003 2 50 = =4
Mercury Dissoived (CVAF) <0 00001 <0 00001 <0.000" <0.0001 0.01 0z D
WMolyboenr <0.003 <0.003 <0.03 <0.03 [ 10
Mickel 0.000576 <0.0004 0.00576 <0.004 04 10
Leas <0.0002 <0 0002 <0.002 <0.002 [Y3 10 = T
Antrmony <0001 <0.001 <001 <0.01 000 o7
Seleruurm <0 00" <0.001 <0.01 <0.01 01 05 I
Zinc 000118 <0.001 00118 <0.01 3 50
Chionde 2 <2 20 <20 800 15000  IDDSONDN
Fluonde <05 <05 5 s 10 w0
Sulphate (sohsbie) 2 <2 <20 <20 7000 70000 IDBORROIN
Total Dissolved Solids 587 <10 587 <100 4000 50000 ADONRRN
Total Monoftydnc Phendls (W) <0016 <0.016 <016 <0.16 1 - :
Dissolved Orgarsc Carbon 307 a 307 <0 500 500 NN

Leach Test Information

= m DS-Mane 7021

P (i Lt} 7.4

Commuctry (pSiom) 55,00

Temparsture (*C) .00

‘voburree | eachan [Lises) oATE

DT R e Spreceed on 8 'y waigha Datis, s ermechon for molsturs Content whars applcable

Stated mvin are for gusdacces ondy and ALS Ervronmentsl cannct be held responslie Tor oy decrepsncms with CurTent legelaton

MR I 018

223308 2112021
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' A

CERTIFICATE OF ANALYSIS

[ Validated |

SDG: 211106-42
Llient Ref. 5898

Report Number; 522047
Location: Kilshane

Supe rveded Report

CEN 10:1 SINGLE STAGE LEACHATE TEST

WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location Kilshane

Mass Sample taken (kg) 0.117 Natural Moisture Content (%) 29.2

Mass of dry sample (kg) 0.090 Dry Matter Content (%) 77.4

Particle Size <4mm >85%

Case Landfill Waste Acceptance
SDG 21110642 Criteria Limits

Lab Sample Numberi{s) 25288109

Sampled Date

Customer Sample Ref. TP 12 = e,

Depth (m)
Solid Waste Analysis

0.50 - 0.50

Total Organc Carton (%) oes L] s [=— =—3

Loas on lgron (%) aT - === =

Surn of BTEX (mghug) ] . '

Sum of 7 PCBs (mghg) <0.021 1

Mineal OF (mgig) (£4_ 30 AL} s 500

PAH Sum of 17 {mghg) . .

pH [pH Units)

ANC to pH & {maollg)

AMC o pH 4 (mollg)

Eluate Analvsi C2 Conc®in 10:1 eluste (mg/T) | A7 10:1 conc® keached (mg/kyg) Lﬂﬂguﬂr:m
Lot ot Resylt | Limi of Detection]

Arsenic 0.000809 <0 0005 0.00809 <0.005 05 2 T S

Barum 0.00162 <0.0002 0.0162 <0.002 20 100 I

Cadmuum <0.00008 <0.00008 <0.0008 <0.0008 0.04 1 i =

Chromium <0.001 <0001 <0.01 <0.01 3 10 = =1

Copper 0.000526 <0.0003 0.00526 <0.003 2 0 I

Mercury Dissohved (CVAF) <0 00007 <0.00001 <0 000" <0.0001 0.01 oz

Molybdenum <0.003 <0.003 <003 <003 [ a0 |

Nickel <0.0004 <0.0004 <0.004 <0,004 04 10 I

Lead 0.000861 <0.0002 0.00861 <0.002 3 10 B 3

Antmony <0.001 <0.001 <0.01 <0.01 [ 07

Seterium <0.00° <0.001 <0.01 <0.01 X} 05

Zinc 0.0208 <0.001 0208 <0.01 > 50

Crionde <2 @ <20 <20 300 15000 26000

Fluonde <05 <05 <5 <5 10 150

Sulphate (soluble) 2 <2 <20 <20 1000 20000 DNNBONORR

Total Dissolved Solds 479 <10 aTe <100 4000 80000  IRNDOOOONS

Total Monatrydric Phencls (W) <0.018 <0.016 <016 <0.16 1 - -

Drsoived Organic Carbon 447 P e <30 500 800  RIDDR

Leach Test Information

H% O8-MNow-2021

pH [pH Uinita) (% ]

Contuctvey (uSem) il &g

Terperaturs ("C) nx

Volure Leschant (Lires) 0ATI

T P e Sl on & By Sl Dk, Sher Comerion for melstws contnt nhars apphustls

Stated lrrviy are for puadance ondy and ALS Ereronmentsl cannot be held responsitie for 8oy GICTenencied with Curment beguaation

U0 22 4016

22:32:05 21M0

Page 20 of 26




—

CERTIFICATE OF ANALYSIS -

SDG: 211106-42 Report Number: 622047 Superseded Report
ALS) CJieniRef: 5898 Location: Kilshane
CEN 10:1 SINGLE STAGE LEACHATE TEST
WAC ANALYTICAL RESULTS REF : BS EN 12457/2
Client Reference Site Location Kilshane
Mass Sample taken (kg) 0.114 Natural Moisture Content (%) 266
Mass of dry sample (kg) 0.080 Dry Matter Content (%) 79
Particle Size <4mm >85%
Case Landfill Waste Acceptance
SDG 211106-42

Lab Sample Numberi{s) 25288110
Sampled Date
Customer Sample Ref. P13 S -

0.50 - 0.50

Sum of T PCBa (mpig) <0 g 1
Mineral O (mgfg) (Evi_20_i < 00
PAH Suen of 17 (mghyg)

pH (pH Units}

ANC 1o pH & (molkg)

;
:
;

E

g
il
1.

C3 Conc®in 10:1 ehuste (mg/T) | A2 101 conc® leached (mg/hg) |  Limit values for o
Result |k of Dotection  Regyult |Limk of Detection]

Arsermc 0.00078 <0.0005 00078 <0.006 05 2 e =i
Banum 0.0274 <0.0002 0274 <0.002 20 w0
Cadmium 0.000152 <0.00008 0.00152 <0.0008 004 1 = =3
Chromium <0.001 <0.001 <001 =0.01 o5 10 == =4
Copper 0.0031 <0 0003 0.031 <0.003 ] 50
Mercury Dissolved (CVAF) <0 00001 <0.00001 <0.0001 <0.0001 001 oz
Molybdenum <0.003 <0.003 <0.03 <0.00 [3 10 I
Nockel 0.00099 <0.0004 0.0099 <0.004 04 10 = ==
Lead 0.00216 <0.0002 00216 <0.002 05 0
Antimony <0001 <0.001 <0.01 <0.01 008 07
Selenium <0.001 <0001 0 <001 a1 05 I
Znc 03 <0.001 3 <0.01 = 50 = =
Crionde 25 2 25 <20 300 15000 SRSEOR
Fluande <05 <05 <5 <5 10 150 D
Sulphate (schuble) <2 2 <20 <20 1000 20000 DDSORORIN
Total Dissolved Sokds 04 <10 1040 <100 %000 50000 ADRDORNN
Total Monotydric Phendls (W) <0.016 <0.016 <0.16 <0.16 3 - =

Dissoived Organic Carbon Bod a 894 <0 500 500 D

pH (pH Uinis) 1058
Comductwty (uhcm) 15200
Temparsture [*C) 2040
‘vohumre Leschand (L) [-F b ]
- one COFBChon fof Mmomiure Cortent wiene spplcabis

Simted leTvin are tor guitiance only e ALS Emerormental cannot be neld reaponaile for any icrepancet, with curtent legalation

Junuegt T2 40

22:33:05 2112021
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| Validated |
CERTIFICATE OF ANALYSIS
' SDG: 21110642 Report Number: 622047 Superseded Report
Location: Kilshane

Llient Ref. 5898
CEN 10:1 SINGLE STAGE LEACHATE TEST

WAC ANALYTICAL RESULTS REF : BS EN 1245712

Client Reference Site Location Kilshane

Mass Sample taken (kg) 0.114 Natural Moisture Content (%) 26

Mass of dry sample (kg) 0.080 Dry Matter Content (%) 79.4

Particle Size <4mm >85%

Case Landfill Waste Acceptance
211106-42

Lab Sample Number{s) 2528811

Sampled Date

Customer Sample Ref. TP 14

Depth (m) 0.50 - 0.50

Solid Waste Analysis Rasuit

Totsl Orparse Carbon (% o0.882

Liows e hgrdtion (%) 4Te

Sum of BTEX (mgfg) .

Sumn of 7 PCBa (mpfg) <0.011

Mineral Of (mg/ag) fEH_20_aL) <t

PAM Sum of 17 (mghg)

PH (pH Unas)

' Eluate Analysis Cz Conc®in 10:1 eluste (mg/l) | A3 10:1 conc® leached (mg/kg) u:;l::;rmmu
u Lt ol Dl Thory u_ Lirmit of Detection|
rsp— <0 0005 <0 0005 <0 005 <0.005 0s 2 = 7=
Sarum 0.00554 <0.0002 0.0554 <0.002 20 w00
Cadmuum <0 00008 <0,00008 <0.0008 <0.0008 004 1 [
Chromum <0.001 <0.001 <0.01 <0.01 (13 10 LT
l Copper 0.00208 <0 0003 0.0208 <0.009 2 50 I
Wercury Disscived (CVAF) <0.00001 <0.00001 <0.0001 <0 0001 [ 02 N
Wolybderum <0.003 <0.003 <0.00 <0.03 [ 10 I
Mickel 0.0013 <0.0004 0.013 <0.004 04 w0 I
Lead <0.0002 <0 0002 <0002 <0.002 05 10 = ==
Artmony <0.001 <0.001 <001 <0.01 0.06 o7 I
Selervurn <0.001 <0.001 <0.01 <0.01 [X] 05 I
Znc <0.001 <0.001 0.0 <0.01 3 50 I
Chionde <2 <2 <20 <20 800 15000 DD
Fluonde 0.680 <0.5 [T < 10 150 I
Suiphate (solubie) 2 < <20 <20 1000 20000 DDSORORI
Total Dissoived Soids e <10 1180 <100 2000 60000 1L AD00Ba
Total Monohydric Phencls (W) <0.016 <0.016 <0.16 <0.16 1 -
Orssolved Organic Carbon 453 a 453 <30 500 500 DI
' m
Leach Test Information
P
P (pid Limitn )
Comtuctwy (uSem) ur [ ]
Terporature (*C) .50
Voheme Leachant [Lires) oTs

.

ona ey comacion fo monture content whers applhoatie
Stmted Brts mre for gustance only 8nd ALS Emeronmental CRRnot te ek respontible for gy Grscrecdcciet we cusTent begalation
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_—'-' alidated
CERTIFICATE OF ANALYSIS

DG 211106-42 Report Number: 622047 Superieded Repart
ALS) ClentiRef: 5838 Location: Kilshane
CEN 10:1 SINGLE STAGE LEACHATE TEST
WAC ANALYTICAL RESULTS REF : BS EN 1245712
Client Reference Site Location Kilshane
Mass Sample taken (kg) 0.112 Natural Moisture Content (%) 229
Mass of dry sample (kg) 0.090 Dry Matter Content (%) 81.4
Particle Sire <4dmm >85%
Case Landfill Waste Acceptance
SDG 211106-42 Criteria Limits
Lab Sample Number{s) 25288112
Sampled Date
Customer Sample Ref. TP 16 m
Depth (m) 0.50 - 0.50
Solid Waste Analysis
Totsl Orpmrec: Cartson (%) baTe 1 ] [T
cas on bgramon (W) 1. . eg———
Sum of BTEX [mghg) : - -
Sum of T PCBa (mghg) <003 1
Mnrad Ol [rgiug) fER_20 81 =5 »00
Py Suem of 17 (mphig) " )
BH (pH Lints,) -
AMNC & pH 8 {molkg)
ANC o pH 4 [moblg)
Conc® In 10:1 eluate (mg /1) 10:1 conc® leached (mg/kg) |  Limit vabses for complance test
Eluate Analysis G =/ | A2 g 55 £ 12487-3 5% L/8 30 /b
M Lt af Flgsuht Lirmill of Dertmction
Arsernc <0 000% <0 0005 «0.005 «0.005 [T 2 ===
Barum 0.00768 <0.0002 00758 <0.002 ) 00 D
Cadmum <0.00008 <0,00008 <0.0008 <0 0008 0.04 [ = —}
Chromeurn <0007 <0.001 <0.01 <000 0% 0 = ==
Copper 0.00157 <0 0003 00187 <0.003 1 50 I
Mercury Dissolved (CVAF) <0.00001 <0.00001 <0.0001 <0.0001 a0 oz I
WMobyDdenum <0.003 <0.003 <0.03 <0.03 05 10
rysen <0.0004 <0.0004 <0.004 <0.004 [T 0 I
Lead 0.00028 <0.0002 0.0028 <0.002 [ 1w
Artmorry <0.001 <0001 <0.01 <0.01 0.06 07 I
Gelersum <0.001 <0 007 <0 01 <0.00 [X 05 I
Ine 0.00564 <0.001 0 0564 001 r 50
Crionde 2 2 <20 <20 800 r—mm_ 1
Fluonde <05 Y < < 10 150
Suphate {soluble) 7] <2 <20 <20 1000 20000 DBOOORI
Total Dissolved Solds 32 <0 2 <100 4000 50000 DIEROOIRS
Total Monotydnc Phendts (VY) <0016 <0.018 <0.16 0.1 [ = x
Dizsolved Organic Carbon e <3 WS <3 500 L T

Leach Test Information

=m M 2021
pH (pH Linvin) Ban
Conductretty (piomp ETN- -]
Terparaturs (*C) mn»

Wikurre Leachant (Litres)

oAy

mmhw'm-n#= W Lo fOr MIOEIUTE COFIET wier e apphostie

Satee lerts arw Tor Quacecce oty e ALS Erreronmentsl cannot be beld responuiie for sy Secrenenoes with curtent lesgedation

MU0 I 16
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| Validated |

CERTIFICATE OF ANALYSIS
SDG: 211106-42 Report Number; 522047 Superseded Report
ALS) ClientRef: 5898 Lecation: Kilshane
Table of Results - Appendix
[ST+T] Modied BS 1377 Sol prepersson noudng homogeresator, monkes srsers of ol by Asbeuos
Cortarsg Maera

PMT1S Laaching Procedure for CEN One Stage Lesch Test 21 4 10:1 1 Giep
TMO18 BS 1377 Part 1 1990 Deterranation of Loss on ignibon
TMOES Modied US EPA Memods 8020 & 607 Determanabon of Gasoline Range Hydrocarbors (GRO) by Hesdspace GC-FID (C4-C1T)
TMOS0 Mathod $310, AWWAAPHA, 200 Fd. 1959 / Modted US Determinalion of Tolal Crganic CarbonyT otal incrganic Carbon in Waler and Waste Wister

EPA Method 415.1 & 5060
TH 104 isthod 4500F, AWWAAPHA, X0 Ed 1559 Oetermanabion of Fuonce uang (e Kone Anglyser
TM116 Modded LIS EPA Mehod 8260, 8120 8030, 624 6106  Determwnabon of Vicislle Organsc Compounds by Hesdspace | GC-MS

B2
TM123 BS 2650 Part 171 1981 The: Determirustion of Total Dissobved Solids in Wister
TM132 I - house Method ELTRA C5800 Operstors Guide
TM151 bathod 35000, AWWAAPHA, 20 Ed_ 1999 Determunator of Hexsaslent Chiormsum uiing K.ane inakyser
TM152 Method 31758, AWWAIAPHA, 20m Ec , 1599 Araysin of Aquecus Sarmgples by ICP-MS
TM168 EPA Method 8082, Polychionnated Bighenyis by Gas~ Determinabon of WHO'12 and ECT Polychlorinated Bphanyl Congeners by GC-MS in Sols
TMI181 LIS EPA Mehod 60108 Determanabon of Routne Metaly in Sl by iCap §500 Duo ICP-0ES
TM183 BS EN 13506:2002, (BS 6068-2.74 2007) ISBM 0 580 Dotermination of Trace Level Mercury in Walers and Laschates by P5A Cald Vapour

G ) Aapree: Fluomscence Specirometry
TM 184 EPA Malhods 3751 L3252, T Coplermenation of krsors i Aguecun Matnces Lsng e Kone Spectropholometnic
TM218 Shalr exiractior - EPA method A5LE The determinalion of PAH in sall samples by GC-ME
TM258 byHPLL Determuratior of Phencs in Valers and Leachates by HPLL
TMa10 Sraher exiractor-in houts oMM Melhiod Determanabor: of Coronene i solls by GOMS
Th414 Analysis of Petroleum Hydrocarbons in Erwionmental Determination of Speciated Exiractable Petroisurm Hydrocarbons in Sails by GCGCFID

ldecia - Tolal Petrobeun Hyorocarton Critena
ThM415 Aralyun of Petrcleum Hyrocarbors in Erveonmental Determnalor of Exiractabie Pelrdleur Hydrocarbars in Sals by GCrGCFID
Tl

NA = not appcable
Cheracal bestng (unbess subconiected | performes of ALS Life Somnces L3 Hewsrden
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CERTIFICATE OF ANALYSIS

SDC: 211106
ALS) CleniRel: SESE

42

Report Mumber: 622047
Lotation: Kilshane

Saperieded Report

Test Completion Dates
Lab Sample No(s)| 25288108 | Zm8108 mn | 107 | J52MBI0N | 2L2BANDG | 2S2MANID | 2SJMANYY | JuiEMIAE | PADSANLL
Customer Sample Ref.| =~ o T e ¥ 0 W W | v
AGS Rel.
Dcpﬂ'iﬂim 00-000 100-100 | 050-000 050.050 080080 | 080-08 050-050 | 100-100 100-100

Ty pe | Soifckd (5) | Solitchd (5) SobSad (5)| SobSck (5] Sal/sale (5] SoliSckd ()| SalfSchd (5] GolSakd (5)| SabiScka (5) Sobisald (5]
v by b (W Viebiow- 200 | 13-Mow 20N UENow 200 | ThMowNDH | Vi-Mow 20N ﬂﬂ»-m'l 1 - Y
CEN 181 Laacouns 11 Slage) b 30 | (DN B | | 6 Nor 2001 | Dl Mow-a00) | (hMowdO71 | OBMowJ001 | Ob-Now2001 |
Cillestegn | (eweian | IMeeiE | | Tl | [ Newdtia] | (PReraan | Tvan | ewsed | |
o W 13w 200 | T3 Now 2 | | T Now 001 | (ebowiid] | 15Nord0R1 | (sMoedilt | Vi-dow01 |
| Carnera Toes | Tilewdin || Tilowsil | (iNowdt] | 13Nowin | Tiliovitl | TiNowsia! | o |
Emr | ERer X | Mot | ! | Ve FT | 11 Nowd0at | ViMoed0B | VNew21
Tttt o TFhpe X | 1hNoe EEH | | Ty 21 | b Noe il | iMowd0N | IbMedari | 1 1

L3 =¥ . | Tidowaar | Mot | T | (i Newil | TiNowdil | (iWoeonl | Tibewdin | Ti-Nee | .
P OWG GC (33 Tidow 200 | 1 1-e-2EH1 [ VibowdEn | 1 pNeedEn | 13-Nowd001 | 10Mewalr) | |1-Newa0r | ]
= | TilNow i | 13-Mew2001 | TiHow i | 13 Mowdir] | 13Nowii | Tihowaid] | (0Mewdart | | e
A by G0 (50 T | Tehew it | ihMeedodt | ~ | ThNee i | GMow il | ibNowiin | IhNowainl | Whhordd | —
eursviern Chrome 1 TiMow 200 | 13-Mew- 251 | TiNew i | 1iNew i | 1iNowlSn | 13Nowddl | 13Mowd0H |
| {01 0 g i s Tidondih | TFMowsl] | (oMowfoll | 1ARowdidl | [oMeedil] | TeNowin | Ubhowdtrl | [hhowiir] | 1oMoeirl | Vhowstal
Mesrary Disschems | Tl | e | | TiMNeedEH | iSMeeRin | TiNerEIN | TXNewdn | TiWeedSH |
et 1 neih i by CES i J00 | 1INl | TiNoeiin | (Mol | ThMowdin | UbMowiidl | 1SNewsidt | =
[y Db 2007 | Dl-how- 2001 Y — - Now T | . S-S
P by GEMG Vi B0 | 11 Now 2001 | TiMowd0i | 11-Noedidl | 1ldoedn | 1iMowdll | (1-Nowd0di |
“#._ﬁ“— — | e | | TiNw THow i | L Nedod] | Lihovdodl | (iWeeiid] | {eNevaad | -
ﬁiﬁiﬁ:m Vidow 251 | 13 Mow-2iri | PR3 | il | TiNoedon | (Howaitt | Ti-NovsH |
R e R B T et T e = Sk e .
mﬂ_“ Tohow 00 | iiMowdoH | | 1w e | 1olewdi | 13-Mowdir | 13Newd0d] | 15Nowa | T
Totm Carten Tiow XIH | 152 [ TEhoran | 1hMor il | ToMoedOfi | Tohowdr | 1oMovsm |
"Fﬂﬁ?ﬁ TN K | 15w 2 | TERoeai | | SNowaidl | TeNowd0 | ToNewdls] | Vedowradl | T
vOC M [ Tl 30 | thew 20 | | Teoe 2001 | ThNowdlr! | 10MowdOR) | VeNewdO | fhbow2in |
Lab Sample No(s)| =2
Customer Sample Ref.[| = *

AGS Ref,

22:33.08 2112021
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CERTIFICATE OF ANALYSIS

211106-42
Kilshane

Client Reference:

SDG:
ALS) Lecaton

5898 622047

Report Number:
B4/A21 Superseded Report:

Appendix

1. Resuts se exprested on & dry seight besn (deied of 35°C) for el scld snalyses except
for e followang NFLA ana CEN Leach teats. flasn poirt LOI pH. ammorsum s NH4 by the
BRE method, VOC TICs and SVOC TiCa

2 F sfciert sarmple o received 8 sub samcle will be relsned free of charge for 30 days
afier analyss in completed (e-maled ) for ol sarple hypes wniess e sample 0 destroyed
of meing The prepared ol swb sampls hat & srakrsed fof aabesios will be retsered for 8
perod of § monts after e sralyss dete. AN bulk samgles will be retsed for 8 penod of &
monihs sfer e srahyan date. Al samples receneed Bnd nol Rohsouled will De daposed of
one moeth aflerd Bhe dele of MECmD! UTeRs e Bfe IPruCied I the conbery  Dnce e reoal
penod hes expered 8 siorege charge will be apphed lor sech mont of pad thereal untl the
dsent cancals the reguest for sample siorege. ALS resarve e ngit 1o charge for samoles
reteewed and phored bul ot arulyeed

1 Vith reapect o unamound, we will sheeyy endesvowr 1o meet dhen! requiremerts
whareve’ polboke but umaround Lmes Cenno! be sbechdsly gusranieesd due to B0 mary
varnabies beyDnd our control

4. We ke responsblty for svy lesl performed by sub-contracion (mared with Bn
sataviak) W endesvour o use UMASAICERTS Acoredied Lsborsiones wha either
complete 8 qualty gueshonngire of are sudted by curselves For some determinands Tece
are no UKASMCERTS Accredited Laboraiones, in Tus instance & lsboratory wei 8 knows
rach record wil be ulilines

5 F ro separste volathe wample o suppiied by the dienl, or I & headspace of secment &
Eresant o e ovolable wempie T eiegniy of Twe GBS Ty be compromsed Thas el be
flagged up 84 an rval VOO on e les? schedule and T resull maried 8e deviatng on
e tes? corificate

& NDP - No delerminaton posaible due 10 nefMcentArsstable semple
T. Fesults relate only to e Bems eeted

2 LoDu {Limd of Delechon) for wet leets reponed on & Ofy wegh! bets are not comected
b rowslure conlent

¥ Surrogats recovernes - Sutogaies are 830ed 10 your AMPe fo MONEDT rECOVery oF T
el requesied A ' reccvery in reporied. results ane not corrected for the recovery
measured Typscal recovenes lor orpanics teats are 70-130% Recoverss n solls are
afecind by orpanec nch o ey ACh matnces Viters can e afecied by remeciaton fuds
o Fagh amourts of sedement Test results are Only ever reporied £ ol of the Bssocasted
guality checks pess B i susuresd that all recovenss outlos of The wlues above afe dus
£ st afect

10, Stonesidebris e nol routnely removed. We sleeys endesvour o ke @
regrasemative MUD METEe Irom e received sample

1117 contan Crtumitances e Method detecion lemil may be elevaied due &0 Te sample
beng outise the calibvaton renge Othe Iaclony tha! may contribute ko Sis Fokude
possible mieterenos N bOT calel e LATDRE would De diuted stk would causs e
Mepthcd detechon lamil 1 be rened

12 For oned and crushed preparsbons of soly volethe koss may ooour o | volatie mercury

13 For leachate preparsbions othel then Jero Headepece Evirecion (IHE) volalle koss
Iy CLour,

14 For he BEEN 12457-3 teo batch process to allow the curmuistre releass o be
caboulsted e volume of e leachate prodoced i messured ahd feced e o tests e
marefone CANRGE CRTY Out BNy Uniered aralyis. The tesis sfectsc inchuce wolsties
GCFIDGOMS snd ol subcoriracied analyss

15, Anslyss and wentlicaton of speclfic compounds usng GCFID m by retentor tme
only and we roulinely calibrate and quantiy for beruene ioluene ethyibensenes and
rylenes (BTEX) For total volathes in the C5-C 12 range. the total arss of e chromalograr
® rsgraind and expressedc a8 uphg or upl Ahough B analysis is commonly used for
T guantficabon of pescley range orpanc (GRO) e syiter will siso detect ofver
compounds such as crionnated schvents Bnd T may Bed & & faliely Nagh resull wer
FEAPACT 10 Frpdrocarbons only 1o rol possitle o specfcally dentfy these
non-rpdrocarbons. S standards are not routraly fun flor By oEher compounds. and for
more defrilve dentfostion volatbes by GCVS shauld b uimed

16 We s accredied o MCERTS for sand, day and loamfopsod, of any of thess
ruarierialy - whether fose o dertved from returally oocurmng sol profles o from Blmeds
Pround. B long & Thess maiesih conettte e mace part of Ta sample. Ofher coare
grarudes malerul poch B8 cordretr graesl aed breck e fol sotredied | ey compras e
g part of P ample

17 Dt retenbon AR records. coMmunsCations &nd reports perianeng io e analyss are
wrrhived for seven years trom e dale of e of the Tl Fenon

General

18 Tentatively identified Compounds (TICs) are non-larget peais = VOO and SVOC
analysn. Al non-targed peaks detected with & concentrston sbove the Lol are subjecte
B0 B e spectml bDrary seanch Mon-larpet paaks witr & lErEry teecth corfdence of
*75% s reponed based on the best mass spectral by match. When 8 non-tergel
pash with & lrery search confdence of <75% n detected # B reporied B " moned
hydrocatons’ Kor-lerget ompounds dentfed from Fe oan SEts & Leme-gusntf ed
relatve i one of the deulersied ntemal LIEASrts uUNder P LEME CHITIMELogIapNC
condBors B4 B pe! comoounas Tha el i Feeo e B B HEE-guETIRalve value
and reponied a6 Teriatvely idertified Compounds (TICa) TICs arm outuide the scope of
HAS acrredtabon and are Aol Mmomture Corected

15 Sample Devistions
¥ o sample & dassed as devisied Puen e associsted resulls may be comprornsed

Viren regusatad. e ndradusl tub sampls schsdulsd will be snalyssd i Fouss fof the
presence of pabestos fibres Snc 8ADedios Conimnng Mmetenal By Our SOCUTTIES 1
house method TMO4S based on M50 248 (7005) whach is accrecied 1o ISO17024 e
spechc asbestos fibre ype i not found tus will De reconied B8 “NOt detected” I no
asbestos fibre fypes are fowund ol will be reportied s “Not detecied” and the sub tample
anafyied deemed 10 be chea’ of sabsetcs.  an sabestos fitrs typs i found £ el be
reporied b Setectsd (for sach fbre brpe found]  Teshing can be carmed out 0N ssbesics
positve sempien. bl dus o Health and Safety coniderstions, may be replaced by
sitematve lesls of reporied s No Determinaton Possibis (NDP)  The guantty of
anbeiind prEsent ia Aot determined uriess spechcally reguesied

enutcation of Askesios in Dyl Materisis § Soily

The reslty for dentfication of ssbestos in buls materals s obisred from sunpied
buiin ratenials what have Dean siamined io deternine Te presence of ssbesics Fores
using ALS (Hewarsen| n-houta method of tansmiBed polanses g mecroscay and
cenirel siop @aperuon slmeeng. based on HEG 248 (200%)

The results for dentfication of ssbesios in sols are oblaned Fom a homogensed sub
barnple wheoh hat Deen sxaTened 10 deterreng e prosence of sebesios fitres using
ALS (Hwarden ) m-house method of renemced polansed kght mormescooy and centrad

T

. ——
—— -
. [H—

[r——

[OS——

F i "

Visual Extimation Of Fibre Content

Cstrmator of fitve contend i nol permitied o panl of our UKAS scoredited tes! offwer
T - Trace - Whes only one o e BDesion fbres wers WenBfied

Fleapratie fbres are defined os fibres of <3 um ceemeter, onge: then & Lm ene wa
anpect refcs of o least 1 1 thet can be inhaled into the lower regions of the lung snd
e generally schncwiecged o be most mportent predotos of Rasen sod ol o
cancen of T ung

Furthes guldance on fypecal ssbestos fibee content of manutectured products can
b found in HSG T84

The identification of ssbestos comaining meterals and sods lalls withe our
schedule of teets for which we hold UMAS scoreditation, howswst opinions
inlerpretations snd all other information contained in the report are cutabde the
scope of ULAS scoreditation
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APPENDIX 8

HYDROLOGY IMPACT RATING AND ASSESSMENT
CRITERIA




Appendix 8 - NRA Criteria for Rating the Magnitude and Significance of Impacts at EIA Stage

National Roads Authority (NRA, 2009)

Table 1 Criteria for Rating Site Attributes — Estimation of Importance of Hydrological

Attributes (NRA)

Importance [(Criteria Typical Examples
River, wetland or surface water body ecosystem|
protected by EU legislation e.g. 'European sites]

Extremely High ttribute ha§ a high1 quality ordesignated under the Habitats Regulations or

value on an international scale [Salmonid waters’ designated pursuant to the
European Communities (Quality of Salmonid
Waters) Regulations, 1988.
River, wetland or surface water body ecosystem
protected by national legislation
— NHA status,

Attribute has a high quality o rlsRegiun_aliy important potable water source

. value on a regional or national Lppiying 2500 homes.

Very High ol Quality Class A (Biotic Index Q4, Q5).

Flood plain protecting more than 50 residential
or commercial properties from flooding.
Nationally important amenity site for wide range
of leisure activities.
Salmon fishery.
Locally important potable water source
supplying >1000 homes.

. " ) Quality Class B (Biotic Index Q3-4).

High j;::gl‘:: :?1:(;; :::gll'lequahty arFIu-nd plain protecting between 5 and 50|
residential or commercial properties from
floading.

Locally important amenity site for wide range of]

eisure activities.

Coarse fishery.

Local potable water source supplying =50
Wttribute has a medium quariwhmes' e

Medium or value on a local scale Quality Cla_ss C {B'me Index Q3, Q2- 3).

Flood plain protecting between 1 and 5
residential or commercial properties from
flooding.

Locally important amenity site for small range
of leisure activities.

Local potable water source supplying <50

b Attribute has a low quality orhomes Quality Class D (Biotic Index Q2, Q1).

value on a local scale Flood plain protecting 1 residential on
commercial property from flooding.
Amenity site used by small numbers of local
people.

by Envirgnmental Impact Services for Kilshane Eneroy




Table 2 Criteria for Rating Impact Significance at EIS Stage — Estimation of Magnitude of
Impact on Hydrological Attribute (NRA)

t::gnltuda
pact

Typical Examples

Loss or extensive change to a waterbody ori
water dependent habitat.

Increase in predicted peak flood level
>100mm.

Large Adverse [Results in loss of attribute Extensive loss of fishery.
Calculated risk of serious pollution incident
>2% annually.
Extensive reduction in amenity value.
Increase in predicted peak flood level
L : . =50mm.
Moderate :ﬁffﬁ i m:pii;:;n;PtE%rrlttv E‘;Partial loss of fishery.
Adverse = P Calculated risk of serious pollution incident

attribute

>1% annually.
Partial reduction in amenity value,

Small Adverse

small part of attribute

Results in minor impact on
integrity of attribute or loss o

ncrease in predicted peak flood level
>10mm.
inor loss of fishery.
lculated risk of serious pollution incident
>0.5% annually.
light reduction in amenity value,

MNegligible

or integrity

Results in an impact nnL‘
attribute  but of insufficient
magnitude to affect either use

egligible change in predicted peak flood level.
Calculated risk of serious pollution incident
<0.5% annually.

Minor Beneficial

of attribute quality

Results in minor improvement>10mm.

Reduction in predicted peak flood level

Calculated reduction in pollution risk of 50% or|
imore where existing risk is <1% annually.

Reduction in predicted peak flood level

Moderate Results in muderate}summ

Beneficial m&glri?:ement of atmI:mm(:.elI|:|.:lataat:| reduction in pollution risk of 50% or|
A more where existing risk is >1% annually,

Major Beneficial Results in major improvementReduction in predicted peak flood level

of attribute quality

>100mm




Table 3 Rating of Significant Environmental Impacts at EIS Stage (NRA)

' Importance | Magnitude of Importance
__of Attribute | Negligible | Small Adverse Moderate Adverse | Large Adverse
Extremely Imperceptible | Significant Profound Profound
Very High Imperceptible | Significant/moderate | Profound/Significant | Profound |
' High Imperceptible | Moderate/Slight Significant/moderate | Profound/Significant |
Medium Imperceptible | Slight _|Moderate | Significant
Low Imperceptible | Imperceptible Slight | Slight/Moderate |




APPENDIX 9.1: DESCRIPTION OF THE AERMOD MODEL

The AERMOD dispersion model has been developed in part by the U.S. Environmental Protection
Agency'“2Error! Bookmark not defined.. The model is a steady-state Gaussian model used to assess
pollutant concentrations associated with industrial sources. The model is an enhancement on the Industrial
Source Complex-Short Term 3 (ISCST3) model which has been widely used for emissions from industrial
sources.

Impravements over the ISCST3 model include the treatment of the vertical distribution of concentration
within the plume. I1SCST3 assumes a Gaussian distribution in both the horizontal and vertical direction
under all weather conditions. AERMOD with PRIME, however, treats the vertical distribution as non-
Gaussian under convective (unstable) conditions while maintaining a Gaussian distribution in both the
horizontal and vertical direction during stable conditions. This treatment reflects the fact that the plume is
skewed upwards under convective conditions due to the greater intensity of turbulence above the plume
than below. The result is @ more accurate portrayal of actual conditions using the AERMOD model.
AERMOD also enhances the turbulence of night-time urban boundary layers thus simulating the influence
of the urban heat island.

In contrast to ISCST3, AERMOD is widely applicable in all types of terrain. Differentiation of the simple
versus complex terrain is unnecessary with AERMOD. In complex terrain, AERMOD employs the dividing-
streamline concept in a simplified simulation of the effects of plume-terrain interactions. In the dividing-
streamline concept, flow below this height remains horizontal, and flow above this height tends to rise up
and over terrain. Extensive validation studies have found that AERMOD (precursor to AERMOD with PRIME)
performs better than ISCST3 for many applications and as well or better than CTDMPLUS for several
complex terrain data sets(3).

Due to the proximity to surrounding buildings, the PRIME (Plume Rise Model Enhancements) building
downwash algorithm has been incorporated into the model to determine the influence (wake effects) of
these buildings on dispersion in each direction considered. The PRIME algorithm takes into account the
position of the stack relative to the building in calculating building downwash. In the absence of the
building, the plume from the stack will rise due to momentum and/or buoyancy forces. Wind streamlines
act on the plume leads to the bending over of the plume as it disperses. However, due to the presence of
the building, wind streamlines are disrupted leading to a lowering of the plume centreline.

When there are multiple buildings, the building tier leading to the largest cavity height is used to determine
building downwash. The cavity height calculation is an empirical formula based on building height, the
length scale (which is a factor of building height & width) and the cavity length (which is based on building
width, length and height). As the direction of the wind will lead to the identification of differing dominant
tiers, calculations are carried out in intervals of 10 degrees.

In PRIME, the nature of the wind streamline disruption as it passes over the dominant building tier is a
function of the exact dimensions of the building and the angle at which the wind approaches the building.
Once the streamline encounters the zone of influence of the building, two forces act on the plume. Firstly,
the disruption caused by the building leads to increased turbulence and enhances horizontal and vertical
dispersion. Secondly, the streamline descends in the lee of the building due to the reduced pressure and
drags the plume (or part of) nearer to the ground, leading to higher ground level concentrations. The
model calculates the descent of the plume as a function of the building shape and, using a numerical plume
rise model, calculates the change in the plume centreline location with distance downwind.

The immediate zone in the lee of the building is termed the cavity or near wake and is characterised by
high intensity turbulence and an area of uniform low pressure. Plume mass captured by the cavity region
is re-emitted to the far wake as a ground-level volume source. The volume source is located at the base
of the lee wall of the building, but is only evaluated near the end of the near wake and beyond. In this
region, the disruption caused by the building downwash gradually fades with distance to ambient values
downwind of the building.

AERMOD has made substantial improvements in the area of plume growth rates in comparison to
ISCST3!V % Error! Bookmark not defined.. ISCST3 approximates turbulence using six Pasquill-Gifford-




Turner Stability Classes and bases the resulting dispersion curves upon surface release experiments. This
treatment, however, cannot explicitly account for turbulence in the formulation. AERMOD is based on the
more realistic modern planetary boundary layer (PBL) theory which allows turbulence to vary with height.
This use of turbulence-based plume growth with height leads to a substantial advancement over the ISCST3
treatment.

Improvements have also been made in relation to mixing height'!**Error! Bookmark not defined.. The
treatment of mixing height by ISCST3 is based on a single morning upper air sounding each day. AERMQOD,
however, calculates mixing height on an hourly basis based on the morning upper air sounding and the
surface energy balance, accounting for the solar radiation, cloud cover, reflectivity of the ground and the
latent heat due to evaporation from the ground cover. This more advanced formulation provides a more
realistic sequence of the diurnal mixing height changes.

AERMOD also has the capability of modelling both unstable (convective) conditions and stable (inversion)
conditions. The stability of the atmosphere is defined by the sign of the sensible heat flux. Where the
sensible heat flux is positive, the atmosphere is unstable whereas when the sensible heat flux is negative
the atmosphere is defined as stable. The sensible heat flux is dependent on the net radiation and the
available surface moisture (Bowen Ratio). Under stable (inversion) conditions, AERMOD has specific
algorithms to account for plume rise under stable conditions, mechanical mixing heights under stable
conditions and vertical and lateral dispersion in the stable boundary layer.

AERMOD also contains improved algorithms for dealing with low wind speed (near calm) conditions. As a
result, AERMOD can produce model estimates for conditions when the wind speed may be less than 1 m/s,
but still greater than the instrument threshold.
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APPENDIX 9.2: AERMET

AERMOD incorporates a meteorological pre-processor AERMET (version 16216)'". AERMET allows AERMOD
to account for changes in the plume behaviour with height. AERMET calculates hourly boundary layer
parameters for use by AERMOD, including friction velocity, Monin-Obukhov length, convective velocity
scale, convective (CBL) and stable boundary layer (SEL) height and surface heat flux. AERMOD uses this
information to calculate concentrations in @ manner that accounts for changes in dispersion rate with
height, allows for a non-Gaussian plume in convective conditions, and accounts for a dispersion rate that
is a continuous function of meteorology.

The AERMET meteorological preprocessor requires the input of surface characteristics, including surface
roughness (z0), Bowen Ratio and albedo by sector and season, as well as hourly observations of wind
speed, wind direction, cloud cover, and temperature. A morning sounding from a representative upper air
station, latitude, longitude, time zone, and wind speed threshold are also required.

Two files are produced by AERMET for input to the AERMOD dispersion model. The surface file contains
observed and calculated surface variables, one record per hour. The profile file contains the observations
made at each level of a meteorological tower, if available, or the one-level observations taken from other
representative data, one record level per hour.

From the surface characteristics (i.e. surface roughness, albedo and amount of moisture available (Bowen
Ratio)) AERMET calculates several boundary layer parameters that are important in the evolution of the
boundary layer, which, in turn, influences the dispersion of pollutants. These parameters include the surface
friction velocity, which is a measure of the vertical transport of horizontal momentum; the sensible heat
flux, which is the vertical transport of heat to/from the surface; the Monin-Obukhov length which is a
stability parameter relating the surface friction velocity to the sensible heat flux; the daytime mixed layer
height; the nocturnal surface layer height and the convective velocity scale which combines the daytime
mixed layer height and the sensible heat flux. These parameters all depend on the underlying surface.

The values of albedo, Bowen Ratio and surface roughness depend on land-use type (e.g., urban, cultivated
land etc) and vary with seasons and wind direction. The assessment of appropriate land-use types was
carried out in line with USEPA recommendations'®! and using the detailed methodology outlined by the
Alaska Department of Environmental Conservation'®’. AERMET has also been updated to allow for an
adjustment of the surface friction velocity (u*) for low wind speed stable conditions based on the work of
Qian and Venkatram. Previously, the model had a tendency to over-predict concentrations produced by
near-ground sources in stable conditions..

Surface Roughness

Surface roughness length is the height above the ground at which the wind speed goes to zero. Surface
roughness length is defined by the individual elements on the landscape such as trees and buildings. In
order to determine surface roughness length, the USEPA recommends that a representative length be
defined for each sector, based on geometric mean of the inverse distance area-weighted land use within
the sector, by using the eight land use categories outlined by the USEPA. The area-weighted surface
roughness length derived from the land use classification within a radius of 1km from Dublin Airport is
shown in Table 9.2.1.

Table 9.2.1 Surface Roughness based on an inverse distance area-weighted average of the
land use within a 1km radius of Dublin Airport

Area Weighted Land Use : -
Sector Classification Spring | Summer | Autumn | Wintertot
10- 0% Water, 100% Urban, 0%
=200 Grassland - : A 3 A
& 0% Water, 0% Urban, 100%
100-340 Grassland 0.05 0.1 0.01 0.01

Mate ! winter defined as periods when surfaces covered permanently by snow whereas autumn is defined as periods

when freezing conditions are common, deciduous trees are leafless and no snow is present (Igbal (1983)).
Thus for the current location autumn more accurately defines “winter” conditions at the proposed facility.

by Environmental Impact Services




Albedo

Noon-time Albedo is the fraction of the incoming solar radiation that is reflected from the ground when the
sun is directly overhead. Albedo is used in calculating the hourly net heat balance at the surface for
calculating hourly values of Monin-Obuklov length. The area-weighted arithmetic mean albedo derived from
the land use classification over a 10km x 10km area centred on Dublin Airport is shown in Table 9.2.2.

Table 9.2.2 Albedo based on an area-weighted arithmetic mean of the land use over a 10km
x 10km area centred on Dublin Airport

Area Weighted Land Use Classification Spring Summer | Autumn | Winterote1
2% Water, 49% Urban, 31% Grassland, 19%
Cultivated Land 0.152 0.173 0.185 0.185
Metel  For the current location autumn more accurately defines “winter” conditions at the proposed
facility.
Bowen Ratio

The Bowen ratio is a measure of the amount of moisture at the surface of the earth. The presence of
moisture affects the heat balance resulting from evaporative cooling which, in turn, affects the Monin-
Obukhov length which is used in the formulation of the boundary layer. The area-weighted geometric mean
Bowen ratio derived from the land use classification over a 10km x 10km area centered on Dublin Airport
is shown in Table 9.2.3.

Table 9.2.3 Bowen Ratio based on an area-weighted geometric mean of the land use over a
10km x 10km area centred on Dublin Airport
Area Weighted Land Use Classification Spring Summer | Autumn | Winterhot= 1
2% Water, 49% Urban, 31% Grassland, 19%
Cultivated Land 0.63 1.23 1.36 1.36
Netel  For the current location autumn more accurately defines “winter” conditions at the proposed
facility.
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APPENDIX 9.3

A COMPARISON OF FUTURE CARBON
EMISSIONS WITHIN THE SEM WITH AND
WITHOUT THE KILSHANE GT
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DISCLAIMER AND RIGHTS

This report has been prepared by AFRY Management Consulting Limited ("AFRY") solely for use by Kilshane Energy Limited (the " Recipient”). All
other use is strictly prohibited and no other person or entity is permitted to use this report, unless otherwise agreed in writing by AFRY. By
accepting delivery of this report, the Recipient acknowledges and agrees to the terms of this disclaimer.

NOTHING IN THIS REPORT IS OR SHALL BE RELIED UPON AS A PROMISE OR REPRESENTATION OF FUTURE EVENTS OR RESULTS. AFRY HAS

PREPARED THIS REPORT BASED ON INFORMATION AVAILABLE TO IT AT THE TIME OF ITS PREPARATION AND HAS NO DUTY TO UPDATE THIS
REPORT.

AFRY makes no representation or warranty, expressed or implied, as to the accuracy or completeness of the information provided in this report or
any other representation or warranty whatsoever concerning this report. This report is partly based on information that is not within AFRY's
control. Statements in this report invalving estimates are subject to change and actual amounts may differ materially from those described in this
report depending on a variety of factors. AFRY hereby expressly disclaims any and all liability based, in whole or in part, on any inaccurate or
incomplete information given to AFRY or arising out of the negligence, errors or omissions of AFRY or any of its officers, directors, employees or
agents. Recipients' use of this report and any of the estimates contained herein shall be at Recipients' sole risk.

AFRY expressly disclaims any and all liability arising out of or relating to the use of this report except to the extent that a court of competent
jurisdiction shall have determined by final judgment (not subject to further appeal) that any such liability is the result of the willful misconduct or
gross negligence of AFRY. AFRY also hereby disclaims any and all liability for special, economic, incidental, punitive, indirect, or conseguential
damages. Under no circumstances shall AFRY have any liability relating to the use of this report in excess of the fees actually
received by AFRY for the preparation of this report.

All rights (including copyrights) are reserved to AFRY. No part of this report may be reproduced in any form or by any means without prior
permission in writing from AFRY. Any such permitted use or reproduction is expressly conditioned on the continued applicability of each of the
terms and limitations contained in this disclaimer.
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ABOUT AFRY MANAGEMENT CONSULTING

AFRY is a leading global engineering and consulting firm, bringing together a
unique range of offerings in energy, industry and infrastructure

Core AFRY Management Consulting

A)
Energy
- Founded in 1895 - over 120

years history

n’i’ﬁ Management Consulting
- 17,000 experts
: Market
=) Transactions :

- 50+ country offices “j] ) Industrial & Digital Solutions design
- Projects in over 100

countries % ) Infrastructure %pi@zﬁg:l Strategy

X

- QOver 1.5 billion USD in

revenues (2019)

m> Process Industries

- 50 languages \
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ABOUT AFRY MANAGEMENT CONSULTING
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AFRY’s Management Consulting Division is a leading strategic advisor to the
world’s energy and bio-based industries as well as investment banks

About AFRY Management Consulting

- Leading provider of strategic, market, commercial, operational,
regulatory and policy advice to clients in key energy markets in
Europe, the Americas, Asia and the Middle East

- Our analytical capability allows us to provide guantitative and
gualitative advice with a wide range of services across the energy
value chain

-~ We have modelled and made projections of the whole European
power system for our clients over two decades, with unparalleled
software development and a network of country experts

- Approx. annual revenue: >75 mnEUR

- ~500 management consultants of which more than ~300 are
focused on the energy sector

- Senior Experts with >30 years of

work experience in the team
L
{ [ ]
-
@ Our presence

§  1Or}O7-11 | COFYRIGHT LF POYEY AR | CARRBON [MISSI0N ASSESSMENT PR THE KILSHANE GT

- Specialists located across
17 offices in 3 continents

Service areas and sectors

/ Strategic Advice

Transaction Services g o Market Analysis &
QS% Service A Regulation
areas ool

Framewaork

.\\ Operational Excellence

Industries served by the Management Consulting Division

Bio-Industry Infrastructure
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ABOUT AFRY MANAGEMENT CONSULTING IN IRELAND

We have over twenty five years’ experience in the Irish market, covering
transactions, strategy, regulation, retail and gas markets

ASSET STRATEGIC SCENARIO REGULATORY RETAIL GAS
VALUATIONS ADVICE ANALYSIS ADVICE SECTOR MARKET
— *—— - a - s

:

Developed Irish market

strategies and Irish market
entry strategies

Advised new entrants, valued
retail businesses, produced
smart metering roll-out
strategy for CER
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ABOUT AFRY MAMAGEMENT CONSULTING IN IRELAND

We advise much of the Irish energy industry in the energy transition

Selected Irish Market Heferences

bl i
With over 25 pears experience in the iresh markef, AFRY is dedicated

IO Suppormiing Clrenls o the energy ransmion

&

Inde pendent assessment and public report an value of energy \

\

storage to hish electricity system, and identification of barriers to
address

Services Comprehensmre cost-bensfit anatysis of energy storage in
Irigh gystermn; production of report, The Missing Link' and
presermanon of hndings to stakeholders including DECC, CRU, EirGrid

Lenders Market Advisor, Greenlink Inteiconnectar

Services Cormnprehensive modelling of future SEM and GB markets,
assesament of future fevenues for proposed interconmnsctor
Provision of detalled Lenders Market Advisor report to support debt

financing for the project, enabling FID and progress 10 Conaruction

RESS-2 auction merit o der analysis, Developer

Services Competitor anatysis on onshone rensywable projects for
RESH2 auction, establishing ment order and expected bidding levels,
supporting developer who successhully swarded several Comracs
fromm aucmon

Asset modelling services, Wish and GB market

Serices Provision to major unliny of ongoing market and assee
specific modelling services on range of renswable, storage and
thermal generating assets in Irish and GB markets

Capacity Adequacy Suppor, EirGrid

Services AFRY are currently supporting EirGnd in awide range of
BCTrviTies including understanding future CapBCITy Boequidy
challenges
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INTRODUCTION

What impact does the Kilshane GT
have on CO, emissions in the SEM?

Background

- EirGrid, CRU and the Irish government have issued
statements that the Irish electricity system will face
system tightness in the near future; and therefore, that c.
2GW of new Gas Turbines (GTs) are required to support a
gi]gh Fenetratinn renewable electricity system expected by

301,

- Consequently, the Kilshane GT was one of the new GTs that
successfully cleared in the 2024/25 T-3 Capacity
Remuneration Mechanism (CRM) auction.

Rationale for this report

- AFRY has been engaged by Kilshane Energy Ltd to
independently assess the expected impact of the proposed
Kilshane Energy GT on the overall level of carbon emissions
from the Irish power generation sector.

Key Question

- What impact does the Kilshane GT have on carbon
emissions in the SEM?

Source: DECC, A . 4 November 2021
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APPROACH

This assessment has used the outputs of AFRY’s detailed modelling, which is
designed to analyse the energy decarbonisation challenge

PAN-EUROPEAN MODELLING MODELLING PLATFORM LIVE DATABASE OF MARKET INFORMATION

\ \ 1 Comemadity mofeling s uis . -' .
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» All European countries are » Designed to meet the analytical = A wealth of information and data feed
modelled simultaneously in the needs of our clients, BID3 lies at the into the modelling process.
same level of detail by considering the heart of our modelling suite working in = Our experts maintain on an ongoing
interconnection capacity and the flows an iterative manner with all our basis a live database of market
between modelled countries. commodity and demand models. information, such as characteristics
= Pan-European analyses of = Internally developed suite of of every generation units in Europe,
interactions on the electricity and CO2 models (and sub-models) covering weather-related data,
markets and global analyses of Europe and global commodities. interconnections, technology costs,
interactions on gas, oil and coal = Used by utilities, regulators and etc.
markets. TSOs across Europe.




WHAT IMPACT DOES THE KILSHANE GT HAVE ON CARBON EMISSIONS IN THE SEM?

By displacing higher emitting units, the Kilshane GT is expected to provide a
small reduction in the level of carbon emissions in the SEM

FIGURE 1 - PROJECTED REDUCTION IN CUMULATIVE CARBON COMMENTARY
EMISSION IN THE SEM DUE TO THE INCLUSION OF THE : , P
KILSHANE GT (ktCO.,) - The Kilshane GT is expected to reduce carbon emissions on
KtCO2 average by 10ktCO, in the SEM by 2040, as shown in

50 Figure 1.

- The reason for this reduction in carbon emissions is
00 —maam ' — e m— because the Kilshane GT is expected to primarily replace
higher emitting power plants, in particular oil-fired units.

-5.0
- That is, it is projected to operate only when there is barely
ABD any renewables generation available and when there is
- high demand; consequently, the Kilshane GT is projected to
operate for a limited period of time each year.
-15.0
- The range shown reflects the annual spread in modelled
20,0 carbon emission reduction depending on the prevailing
' weather conditions. We model each future year under five
different historic weather patterns, each of which results in
-25.0 a different renewable generation and demand profile
accordingly.
-30.0
Range  =——Average
-35.0
i & 8 8 885 88 38 85 8389
8 N R R IR SR & &/ KREL S | 8 8

Source: AFRY
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APPROACH | SCENARIOS

The impact of the Kilshane GT on carbon emissions is considered by
comparing a scenario with and without the Kilshane GT

ANALYTIC APPROACH

The basis of the analysis is to posit a scenario of what the Irish power
system would look like:

if the Kilshane GT is not built {i.e. the Reference scenario); and

how outcomes compare if the Kilshane GT is built (i.e. the Kilshane
scenario).

By keeping all other variables constant, the impact of building the
Kilshane GT is isolated.

Because AFRY's modelling requires plant efficiencies {among other
things) and generates an hourly dispatch for each plant, hourly
carbon emissions can be calculated by applying known carbon
emissions factors to the projected fuel consumption of all thermal
plants in the SEM.

- The carbon emission projections can be represented as total

cumulative carbon emissions, with differences between the
scenarios derived thus.

- To illustrate this, Figure 2 shows carbon intensities for illustrative

fuel types in order from lowest emitting to highest emitting and
how Kilshane is expected to affect carbon emissions in the SEM.

2023-07-12 1 COPYRIGHT AF POVEY AR | CARBON EMIESI0ON ASSEESHENT FOR THE HILSHANE GT
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Higher emitting generators

FIGURE 2 - ILLUSTRATIVE CARBON INTENSITY (tCO,/MWh)

Illustrative
emissions
that the
Kilshane GT
can help to
avoid

Illustrative
emissions
that the
Kilshane GT
cannot help
to avoid
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APPROACH | OPTIMISATION MAP

The reference scenario has been constructed covering the SEM, GB, France
and surroundings to obtain realistic IC flows of the SEM with GB and France

FIGURE 3 - OPTIMISATION MAP COMMENTARY

— - The reference scenario has been constructed and optimised
covering the SEM, GB, France and surrounding markets, as
shown in Figure 3. Fixed Flows from AFRY's 2022 Q1
Central scenario have been used to any of the optimised
markets. This provides a realistic view for interconnector
flows from and to the SEM.

- In order to isolate the impact of the Kilshane GT on carbon
emissions in the SEM, the Kilshane scenario is
subsequently modelled with the same interconnector flows
between the SEM, GB and France as the reference
scenario.

Notes D::t = Dfltll'nl'ﬁ-ﬂﬂ. FF = Fixed Flows
TR I L




APPROACH | MARKET MODELLING CONTINUOUSLY MONITORED

As part of our ongoing, detailed modelling, we continuously monitor market
developments and regularly check the accuracy of our models and outputs

NETWORK OF MARKET EXPERTS

MODEL ACCURACY

FREQUENT UPDATES

Each geography is covered by a team
of experts that constantly follow
market and policy developments.
Through our relationship with clients,
we are able to generate a wealth of
information to inform our views of new
market trends.

Delivery of project work (in other
areas) helps us finesse our
understanding of issues.

AT AP BOYRY AR | CARBOM EMISSION ASSESSMENT FOR TH

Every year we run a full backcast of
Europe.

Compare model outputs to market
data on prices, generation, carbon
emissions, interconnector flows and
capture prices by technology.

Our modelling provides a highly
accurate representation of all
European markets, with hourly and
annual data showing excellent
correlations.

= Qur projections are updated up to 4
times a year which enables us to
capture significant market developments
and their impact on prices.

= Qur country experts continuously
monitor the market and account for
new technologies (hydrogen, batteries,

floating wind,...) and demand side
management in our modelling.
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APPROACH | AFRY'S POWER MARKET MODEL, BID3

A central piece of our modelling suite is AFRY's established proprietary power
market model, which models dispatch and redispatch of European markets

FIGURE 4 - OVERVIEW OF BID3

Power
station data
ncy

Fuels,
commodity
prices

Inter-
connectors

Weatherdata
(hourly

Objective
Minimise total system
cost

O

h=-coZz-
h«LCcOV-HCO

Constraints

Demand, reserves, plant
capacity, plant dynamics,
hydro / storage parameters,
nterconnection capacities

Prices (hourly
for each zone)

Load factors
(for each
power plant or
power plant
type)

Inter-
connection
(utilisation,
time at limit)

Emissions
(plant level)

Plant
revenue

BASICS OF BID3

BID3 is an optimisation model which minimises the system cost
in a year subject to constraints (see Figure 4).

BID3 models all 8760 hours of the year and accounts for varying
renewables, demand-side management, hydro and
pumped/battery storage.
BID3 has the following key plant dynamics:
- Start-up, Part-loading (no-load), Minimum Stable Generation;
Minimum on- and off-times;
- Temperature dependent start cost;
Ramping; and
—~ CHP and co-firing.

It has been specifically designed to address:
- Intermittency of wind, solar and hydro;

- Reserve constraints;

~ The Balancing Market; and

- Capacity expansion (new build and retiral).

€D AFRY




APPROACH | HOURLY MODELLING WITH BID3

Every future years is modelled under five different weather years to reflect
the hourly uncertainty due to the weather

FIGURE 5 - EXAMPLE: HOURLY DISPATCH COMMENTARY
= Nuclear === Solar PV = \Wind w= Thermal - Every single generator (thermal, renewable, storage)
= Solar CSP == Storage (generaling) — Storage (charging) is dispatched hourly in our simulation of the
[ Dayi I TTE | Day3 | Day 4 | Day 5 | electricity sectors, as visualized in Figure 5.
70

- Model can show how system operation will become
much more challenging as wind and solar will exhibit
large variations across the day.

- In such a scenario, thermal capacity will need to
flex around variations in renewable generation.

-~ Wind and solar curtailment during periods of high
demand is likely.

- The relative inflexible baseload fleet (due to
thermal desalination and nuclear) will bring
forward these issues.

60

50

40

30

Generation (GW)

20

10 ~ We use the same hourly approach for all electricity
markets we model.

0 ; ; :
- In some markets with projected high levels of

renewable penetration, we have found that weather-
related risk can be the single largest driver of future
asset-value, and it is therefore necessary to model

multiple weather years to properly quantify this risk.

Source: Hourly dispatch from AFRY's BID3 market model
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APPROACH | BID3 CLIENTS

BID3 is used on a daily basis by utilities, regulators and TSOs across Europe

L]
unl Forward curve modelling and strategic

@ AFRY FINGRID per analysis

Uses BID3 extensively for

Statnett interconnector valuation studies, and
also to model continental power
markets

nationalgrid ﬁ Use BID3 for market simulations to feed

- el TR/ANSNETBW their network modelling system,
TRANSNET BW BR ( Integral

Al

. Use BID3 for interconnector studies,
.:;“AES ENERGINET/DI{ grid studies and capacity adequacy
- b studies
" i) BORUSAN -
Net zero carbon simulations, forward
' drax curve modelling and strategic decision
making
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APPROACH | BID3 USAGE

BID3 is also recognised by ENTSO-E as a tool used in the market simulations
for the TYNDP assessment framework of cross-border capacity projects

FIGURE 6 - OVERVIEW OF THE AFRY MODELLING ECOSYSTEM
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COMMENTARY

BID3 is recognised by ENTSO-E as a tool used in the
market simulations for the TYNDP assessment framework
of cross-border capacity projects.

It allows the optimisation of market dispatch over all of
Europe.

The fundamental modelling is conducted at hourly level.

Every future years is modelled under five different weather
years to reflect the uncertainty due to the weather.

Our standard AFRY scenarios also account for the cross-
sector coupling thanks to our modelling suite of Move and
Hestia demand models which quantify the increasing
demand for power from the Heat and Transport Sector.

QOur standard AFRY scenarios consider the production of
Hydrogen through SMR and electrolysers.
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INPUTS | DEMAND

Annual demand has been taken from EirGrid’'s 2021-30 Generation Capacity
Statement and 2019 Tomorrow’s Energy Scenarios

FIGURE 7 - ALL-ISLAND ELECTRICITY DEMAND (TWh) COMMENTARY
TWh - Demand projections, as shown in Figure 7, are based on
70 EirGrid/SONI's 2021-30 GCS High scenario, which also

corresponds to the demand used in the Shaping Our

Electricity Future work by EirGrid/SONI.
60
In order to obtain a2 value for demand in 2040, the 2019
Tomorrow Energy Scenarios’ Centralized Energy scenario
50 has been used. Given that the GCS High scenario has
higher demand than the 2021-2030 demand in the TES
scenario, the 2040 value for demand has been adjusted by
40 the spread seen between the GCS and TES.
- Given the prominent role that EVs and air source heat
30 pumps play in AFRY's demand modelling, the demand mix
and resulting hourly demand profiles of AFRY's latest (2022
55 Q1) database have been used.
10
0
ﬁﬁ’&ﬁﬂﬁ;”ﬁ%ﬁﬁmﬁﬁs
SR S8 88 I 8K RREERKK
Source: AFRY analysis on EirGrid GCS and TES publications
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INPUTS | CAPACITY MIX

The dominant theme in the capacity mix is the shift from a system
dominated by thermal plant to one dominated by renewables

FIGURE 8 - CAPACITY UNDER THE REFERENCE SCENARIO (GW) COMMENTARY
Gw The dominant theme is the shift in capacity mix from a
35 system dominated by thermal plant to one dominated by

a Interconneclor renewables, particularly wind.

0 This assumes similar levels to the renewables capacity
m Other assumptions seen in EirGrid/SONI Shaping Our Electricity
Future work.
m Coal
- - However, the solar capacity has been adjusted to reflect
uGT the RESS-2 outturn results in its capacity growth
2 = CCGT trajectory. _
- Post 2030, renewables capacity deployment has been
n Storage assumed such that the renewables penetration reaches
1 , 80% by 2040.
® Onshore Wind
. - Alongside the additional renewables capacity and the
1 = Offshore Wind existing capacity fleet, this study includes:
= Solar PV -~ The new Battery Energy Storage Systems and GTs
procured under the recent CRM auctions. This means
that the basis of this study incorporates the Climate
Action Plan's target of 2GW of new flexible GTs.
TEr b |
8§ 8 K&K

44

o

4]

=

th

o

i o - The Greenlink interconnector (by 2025) and the Celtic
0 2 3 interconnector (by 2027) in line with EirGrid/SONI
N & 8 o Shaping Our Electricity Future work.
Notes: GT refers to Gas Turbine and CCGT refers to C T

Source: AFRY analysis and EirGrid/S0ONI data
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INPUTS | GENERATION MIX
The generation mix follows a similar pattern to the capacity mix; a
renewables penetration of 77% is reached in 2030 and 81% in 2040
FIGURE 9 - GENERATION MIX OF THE REFERENCE SCENARIO (TWh)
P
- ® import
= Other
60
® Coal
50
nGT
40
= CCGT
a0 » Storage
20 ® Onshore Wind
10 m Offshore Wind
0 ' — : - . = . = = - i i : ® Solar PV
. -ﬁﬁééééééﬁé%ﬂm
20 - Total
u3 w P o0 [=2] = ™ od (3] (] =

Source: AFRY
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INFUTS | COMMODITY PRICES

We have used consistent, publicly available inputs for key assumptions on
underlying fuel and carbon costs

FIGURE 10 - COMMODITY PRICES (p/therm (NBP), €/tCO2 (EU ETS), $/bbl (Brent), $/tonne (ARA CIF), real 2020 money)

pltherm,
EncCoz,
$/bbl,
Sitonne

80
Coal

70

e — oil
60 ———

50 eeeeeee—
N —

20

10

0
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Note: Given that EirGrid doesn't publish commodity prices, commodity prices have been taken from National Grid’s Central scenario
of the 2021 Future Energy Scenarios study.

T4 032-07-1F | COPTYRIGHT Ar mOvay AB | CARDON EMISSION ASSESSMENT FOR THE KILSHANE OT A F RY




" NS SESEES eSS E RN

1. Executive Summary
2. Approach

3. Inputs

4. Results

TS 2022-07-17 | COPYRIGHT LF POVEY &8 | CARBON DMIESION ASSELEMTNT FOR Titl KILSHAND GT




RESULTS | OPERATING HOURS OF THE KILSHANE GT

Due to its position in the merit order, the Kilshane GT is expected to operate
for a limited number of hours

FIGURE 11 - ANNUAL AVERAGE OPERATIONAL HOUR COMMENTARY

':EUDJECTIGHS POR-THE KILSHANE GT The Kilshane GT is not expected to operate much as shown
in Figure 11, with the average expected number of
operational hours at 46 hours in a year (i.e. c. 0.5% of all

120 hours in a year).
- Principally, this means it will only operate when

renewable penetration is low and demand is high.
100

- The range around the average reflects that five weather
years have been modelled for each future year. This
B0 provides greater detail in the variability and impact the GT
can have on the market.

~ The five weather years vary by hourly profiles for
60 demand and for intermittent renewables, which have
been created via historical backcasts.

— Under weather years with relatively high demand and

b low renewables penetration (i.e. with more system
tightness), the Kilshane is expected to operate most
20 frequently.
Consequently, the Kilshane GT operates almost 8 times
R S Yp— more often on average in the tightest weather year {at
0 T sl 95 hours, or 1.1% of all 8760 hours in a year) than in
8 & 5 8 8 8 s 8 83 8 868 8 38 9 the least tight weather year (at 22 hours, or 0.3% of all
.8 8 S8 R RIS KKV RS8R 8760 hours in a year).
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RESULTS | OPERATING HOURS OF THE KILSHANE GT IN MORE GRANULARITY
The Kilshane GT is only expected to operate in the tightest periods, which is
typically during the evening peak and in the winter (coldest) months
FIGURE 12 - ANNUAL AVERAGE OPERATING HOUR FIGURE 13 - ANNUAL AVERAGE OPERATING HOUR
?ROJECTIDNS BY HOUR OF THE DAY IN 2030 ggDJECTIDNS BY MONTH IN 2030
6
20
5
4 15
3
10
2
5
1
123 4567 8 91011121314151617 181920212223 24 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
—— Hour of the day :




RESULTS | NET DIFFERENCE IN GENERATION BY FUEL TYPE

For the limited periods that the Kilshane GT operates, it is expected to
displace higher emitting units

FIGURE 14 - DIFFERENCE IN GENERATION DUE TO THE COMMENTARY
KILSHANE GT (GWh) Fi : . , Fiaal
- - - gure 14 shows the difference in generation by fuel type,

i Difterence in ganemmtiondas ko the Kishane A where positive values reflect additional generation due to

g the inclusion of the Kilshane GT and vice versa for negative
values,

4 - The modelling finds that the operation of the Kilshane GT
primarily replaces higher emitting power plants, in
particular oil-fired units.

2 - Note that the net balance is different as other technologies

" Gas are also slightly affected (i.e. demand-side units, battery
energy storage systems and pumped hydroelectric

0 l S B BN BN BE BE BE B2 BE BB BB BE B storage), as GTs tend to be more economic for bridging

= Qil long periods of low renewables generation.

-2 ® Coal

-

-6

n W M~ @ h O ™ N 0 S 0 W M~ @ @ O
e I o B =T B T Y N TR .~ TN - SO N v O - B < S o S i S - S
o o Qo Qo Qo Q2 9 2 O g QO O o 9
o L I = B - Y = IR ¥ N B ™ RO YIS = R, o R " N o I ¥ B = |
Source: AFRY
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RESULTS | NET DIFFERENCE IN CUMULATIVE CARBON EMISSIONS

By displacing higher emitting units, the Kilshane GT is expected to provide a
small reduction in the level of carbon emissions in the SEM

FIGURE 15 - PROJECTED REDUCTION IN CUMULATIVE CARBON COMMENTARY
EMISSION IN THE SEM DUE TO THE INCLUSION OF THE f : o
KILSHANE GT (ktCO,) - The Kilshane GT is ENPECtEd to reduce carbon emissions on
KtCO2 average by 10ktCO, in the SEM by 2040, as shown in

50 Figure 15.

- The reason for this reduction in carbon emissions is
0.0 e e e i ; —T—) because the Kilshane GT is expected to primarily replace
higher emitting power plants, in particular oil-fired units.

-5.0
- That is, it is projected to operate only when there is barely
-10.0 any renewables generation available and when there is
; high demand; consequently, the Kilshane GT is projected to
operate for a limited period of time each year.
-15.0
- The range shown reflects the annual spread in modelled
20,0 carbon emission reduction depending on the prevailing
' weather conditions. We model each future year under five
different historic weather patterns, each of which results in
-25.0 a different renewable generation and demand profile
accordingly.
-30.0
Range =—Average .;{‘»%
-35.0 00
[ I I R I R A I R < A R < I ~ AR
Source: AFRY b-ﬁ;}}}
AD A
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APPENDIX 9.4: SENSITIVITY ANALYSIS

The sensitivity analysis scenario assessed the impact of a larger diameter stack (7.4 m). The information
used in the dispersion model for the normal operations of the gas turbine and the emergency operations
of the turbine running on ligquid fuel is shown in Table 1. Information on the gas turbine to be used at the
power generation facility was provided by the engine supplier. For the purposes of this assessment the
facility was assumed to be operating at full load continuously all year round.

Table 1 Process Emission Characteristics Used In The Air Modelling
Parameter Emission Details
Normal operations Testing of turbine Emergency operations
— (turbine running on (liquid fuel mode) {turbine running on
natural gas) liquid fuel for 100
hours per year)
Stack Location (U™32one28) | 637422 E, 5922495 N | 677422 E, 5922495 N | 677422 E, 5922495 N
Height above Ground (m) | 28 28 28
Exit Diameter (m) 7.4 7.4 7.4
Cross-sectional Area (m?) | 35.3 353 35.3
Temperature (K) 855.95 837.55 837.55
:’;’;;:,?";me e | 2,348,699 | 2,470,228 | 2,470,228
Exit Vel m/sec |
b neity { 43.5 | 43.2 43.2
NOx Conc. (mg/Nm?) 35 | 250 250
NOx Mass Emission (g/s) | 22.835 | B16.815 9.324
NO:z

The NO: modelling results are detailed in Table 2. The results indicate that the ambient ground level
concentrations are below the relevant air quality standards for NOz. Emissions from the existing and
proposed emission points lead to an ambient NO; concentration (including background) which is 37% of
the maximum ambient 1-hour limit value {(measured as a 99.8™%ile) and 41% of the annual limit value at
the worst-case receptor. The locations of the maximum concentrations for NO; are close to the boundary
of the site with concentrations decreasing with distance from the facility.

In conclusion the results of the sensitivity analysis scenario are in compliance with the relevant ambient air
quality limit values at all locations at or beyond the site boundary. This results in a long-term, slight,
negative impact to air quality.

Table 2 Dispersion Model Results for Nitrogen Dioxide (NO;)
Predicted Limit PEC as
Pollutant/ | Averaging zm 4 Hﬂ‘ﬂ: """I "dl. Environmental | Value a % of
Year Period NO2 (pg/m?) | (ug/m?) Concentration | (pg/m?) | Limit
2(kg Hg NO; (pg/m?) | Nete1 Value
Annual Mean | 0.2 16 16.2 40 40% |
NO: / 99.8™%%ile of |
2017 1-lir means 21.0 32 53.0 200 26%
| Annual Mean | 0.4 16 16.4 40 41%0
::fé  99.8™%ile of | ,, g 32 73.9 200 | 37%
1-hr means , * !
| Annual Mean | 0.1 |16 16.1 40 40% |
NO2/ | 99.8"%ile of 'i '
2019 3 -he mdtoe 9.8 32 41.8 200 21%
NO: / Annual Mean | 0.2 16 16.2 | 40 40%
99.8"M%ile of
2020 {-hr-maans 11.3 32 43.3 200 22%
NO:2/ Annual Mean | 0.3 16 16.3 40 41%
99.8"M%ile of
2021 Bk, 27.8 32 59.8 200 30% B

Wte 1 Ajr Quality Standards 2011 (from EU Directive 2008/50/EC and S.I. 180 of 2011).
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APPENDIX 9.5: THERMAL PLUME MODELLING
INTRODUCTION

This appendix provides an assessment of the potential impact of the plumes associated with the operational
phase of the Kilshane gas fired power generation facility on aircraft in the region.

The issue of plume characteristics and the effect on the operation of aviation in the region of the site has
been assessed below. An assessment has been undertaken to determine the region surrounding the facility
where levels of excess temperature, turbulence (vertical velocity) and reduced oxygen could potentially be
encountered, Studies undertaken by the MITRE Corporation'™ and outlined in the user manual for the
“Exhaust-Plume-Analyzer” model detail the likely impact of an exhaust plume on aircraft based on a range
of parameters / criteria including the thermal buoyancy and temperature of the plume.

The current study is based on detailed site-specific information. The site-specific study, using the
Cambridge Environmental Research Consultants (CERC) AMDS-5 model for oxygen, temperature and
vertical velocity, allows the actual emission data for the facility to be used as input into the model. In
addition, meteorological data for the region, based on three full years of data from Dublin Airport (2019-
2021) and building data also forms part of the inputs to the model to allow an accurate representation of
the impact of the facility in the surrounding environment.

METHODOLOGY

The parameters of the plume which are most relevant to aviation has been investigated by the Mitre
Corporation as part of the development of the "Expanded Model For Determining The Effects OFf Vertical
Plumes On Aviation Safety” ('), These parameters have been reviewed below.

OXYGEN

The Mitre Corporation report confirms that oxygen levels below 12% are potentially hazardous to aviation'!)
and thus the oxygen content of the plume with distance from the stack has been investigated.

In relation to the gas generator, the oxygen content of the plume at stack top will typically be 12.37%.

TEMPERATURE

The Mitre Corporation report confirms that temperatures in excess of 50°C are potentially hazardous to
helicopters!!, which has been used as a worst case scenario, and thus the temperature of the plume with
distance from the stack has been investigated.

In relation to the gas generator, the temperature of the plume at stack top is 855.95K (583°C).

VERTICAL VELOCITY

High vertical velocities are also a concern when considering aviation/plume interactions as they can lead
to increased turbulence in the atmosphere. The literature'?! suggests that the critical level for vertical
velocities is 6.1 m/s. Thus, modelling has been undertaken to understand the worst-case vertical velocities
of the gas turbine plume with distance from the stacks.

The change in each of these parameters with distance from the stack has been reviewed below. For each
of these parameters, three full years of meteorological conditions has been used in the analysis including
periods of atmospheric pressure / temperature inversions. Meteorological data for the years 2019-2021 for
Dublin Airport have been used in the analysis for all scenarios outlined, with results for the worst case year
reported. The ADMS-5 model has the capability to process calm conditions by setting the wind speed to
0.3 mfs and allowing an equal probability for all wind directions. This option has been used in this
assessment for both the temperature assessment and the vertical velocity assessment.
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The model was also run with a high density receptor grid based on 5m horizontal spacing and 0.5m vertical
spacing in the region of the stack top to determine the changes in the parameters above over very short
distances. The receptor spacing of 0.5m was selected as the change with vertical distance in oxygen,
temperature and vertical velocity from the stack top is rapid and would be difficult to determine with a
coarser grid resolution.

PROCESS EMISSIONS

The proposed Kilshane gas fired power generation facility stack was modelled at a height of 28m (~75m
OD). The source information for the modelled emission point has been summarised in Table 1.

Table 1 Summary of Source Information
Stack Height Exit Cross- Tem Max Exit NOx | NOx
Location | above Diamet sectional IP;E Volume Velocity | Conc. | Mass
(UTMZane | Ground (m) Area K Flow (m/sec | (mg/ | Emission
) (m) m) | | (Nm2/hr) | actual) | Nm?) | (g/s)
677422 28 6.7 35.3 855.95 | 2,348,699 | 43.5 35 22.8

Gas E, (78m

turbine | 5922495 | OD)
N

RESULTS & DISCUSSION

OXYGEN / PLUME INTERACTION

The Mitre Corporation report (MITRE, 2012) confirms that depleted oxygen is generally of greatest concern
when considering aviation/plume interactions. The Mitre Corporation report confirms that at an oxygen
content below 12% oxygen there is a risk of engine cut-out whilst above this level there is no risk to
helicopter engines. Thus, modelling has been undertaken to determine the oxygen percentage of normal
operations on natural gas.

The following equation is used to model the % of oxygen in the plume with distance from the stack top.
For a given emission concentration of any pollutant e (in pg/m?), the oxygen content O (%), is related to
the plume concentration ¢ (in ug/m?) by the following relationship (13% is the plume oxygen percentage

at release for gas generators):
c/e=(20.95-0)/(20.95-13)

Thus, the calculation can be re-arranged to determine the oxygen content (%) of the plume as a function
of distance from the stack top. The re-arranged equation is:

0 (%) = 20.95- [(c/e) * (7.65)]
AERMOD was thus run to calculate the pollutant concentration and identify the distance from the plume

centreline where the 12% oxygen level was exceeded. Modelling was undertaken using Dublin Airport data
for 2019-2021. Figure 1 and Figure 2 show the results for the full worst-case year of 2020.
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The modelling results confirm that within a distance of < 1 m from the stack top (< 28 m above local
ground level) the oxygen content of the stacks plume will be 12% or greater. This analysis is based on
every hour of the worst case year 2020 and includes all meteorological conditions including
pressure/temperature inversions.

TEMPERATURE / PLUME INTERACTIONS

Temperatures in excess of 50°C are potentially hazardous to aviation and thus the decrease in the initial
temperature of stack plumes (583°C) with distance from the stack has been investigated. Modelling of the
temperature of the plume with distance from the stack has been undertaken using the CERC ADMS-5 model
for every hour of the year based on Dublin Airport 2019-2021 meteorological data. The model has a specific
temperature module which can, as part of the model output, give the temperature of the plume centreline
with distance from the stack top. The results are outlined below in Figure 3 and Figure 4 for the worst case
year of 2020.

Temperature of Plume with Height
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Figure 3 Temperature Of The Plume (°C) With Distance Above Ground Level
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Temperature of Plume with Height
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Figure 4 Temperature Of The Plume (°C) With Distance From Stack Top




The results confirm that the plume will be below 50°C within 62 m of the stack top (93 m above ground
level) for every hour over the year for the stack including all meteorological conditions including
pressure/temperature inversions.

VERTICAL VELOCITY / PLUME INTERACTIONS

High vertical velocities are also relevant when considering aviation/plume interactions. The Australian Civil
Aviation Safety Authority'?) consider that the critical level for vertical velocity is 6.1 m/s. Thus, modelling
has been undertaken to understand the vertical velocity of the plume with distance from the stack.

Cambridge Environmental Research Consultants (CERC), the developers of the EPA approved AMDS-5
model, were contacted to determine whether vertical velocity could be derived indirectly from the travel
time of the plume with distance from the stack. CERC confirmed that the vertical velocity (in m/s) could be
derived from an analysis of the plume centreline height (in metres) and the plume travel time (in seconds).
The vertical velocity has been calculated for every hour of the year using Dublin Airport 2019-2021. The
results are outlined below in Figure 5 and Figure 6 for the worst case year of 2020.

Vertical Velocity (m/s) Above Local Ground Level
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Figure 5 Vertical Velocity Of The Plume (m/s) With Distance Above Ground Level
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Vertical Velocity (m/s) Above Stack Top
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Figure 6 Vertical Velocity Of The Plume (m/s) With Distance From Stack Top

The results confirm that the velocity of the plume will be below 6.1 m/s within 182 m of the stack top (215
m above ground level) of the stack including all meteorological conditions including pressure/temperature
inversions.

SUMMARY

Thus, in summary the results of the analysis are as follows.

» Oxygen Content — within <1 m metre of the stack top the oxygen concentration will increase
above the 12% risk level for oxygen.

» Temperature — the temperature of the plume will drop to less than 50°C within 69 metres of the
stack top.

« Vertical Velocity — the critical vertical velocity of 6.1 m/s will not be exceeded within 182 metres
from the stack top.

Thus, the maximum extent of the risk zone of the plume (distance from stack top) for each parameter is
shown below based on three full years of meteorological data covering all meteorological conditions
including pressure/temperature inversions:

» Risk Zone for Oxygen — <1 m metres

» Risk Zone for Temperature — 69 metres
= Risk Zone for Vertical Velocity = 182 metres

REFERENCES

(1) MITRE (2012) Expanded Model for Determining the Effects of Vertical Pumes on Aviation Safety)
(2) CASA (2019) Guidelines For Conducting Plume Rise Assessments AC139-05{v3.0) January 2019




APPENDIX 10.1 - GLOSSARY OF ACOUSTIC TERMINOLOGY

ambient noise

background noise

broadband

dB

dB Lpa

Hertz (Hz)

impulsive noise

LaegT

Larn

Lﬁ.FI'ﬂﬂK

Lariow)
Leriow)

I—dﬂ'f'

The totally encompassing sound in a given situation at a given time, usually
composed of sound from many sources, near and far.

The steady existing noise level present without contribution from any
intermittent sources. The A-weighted sound pressure level of the residual
noise at the assessment position that is exceeded for 90 per cent of a given
time interval, T (Larso,7).

Sounds that contain energy distributed across a wide range of frequencies.

Decibel - The scale in which sound pressure level is expressed. It is defined
as 20 times the logarithm of the ratio between the RMS pressure of the
sound field and the reference pressure of 20 micro-pascals (20 pPa).

An 'A-weighted decibel’ - a measure of the overall noise level of sound
across the audible frequency range (20 Hz — 20 kHz) with A-frequency
weighting (i.e. "A'-weighting) to compensate for the varying sensitivity of
the human ear to sound at different frequencies.

The unit of sound frequency in cycles per second.

A noise that is of short duration (typically less than one second), the sound
pressure level of which is significantly higher than the background.

This is the equivalent continuous sound level. It is a type of average and is
used to describe a fluctuating noise in terms of a single noise level over the
sample period (T). The closer the LAeq value is to either the LAF10 or L=
value indicates the relative impact of the intermittent sources and their
contribution. The relative spread between the values determines the impact
of intermittent sources such as traffic on the background.

The A-weighted noise level exceeded for N% of the sampling interval.
Measured using the “Fast” time weighting.

is the instantaneous slow time weighted maximum sound level measured
during the sample period (usually referred to in relation to construction
noise levels).

The Rated Noise Level, equal to the LAeq during a specified time interval
(T), plus specified adjustments for tonal character and impulsiveness of the
sound.

Refers to those A-weighted noise levels in the lower 90 percentile of the
sampling interval; it is the level which is exceeded for 90% of the
measurement period. It will therefore exclude the intermittent features of
traffic and is used to estimate a background level. Measured using the
"Fast” time weighting.

equivalent continuous downwind sound pressure level.

equivalent continuous downwind octave-band sound pressure level.

Lday is the average noise level during the day time period of 07:00hrs to
19:00hrs
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Lright Lnight is the average noise level during the night-time period of 23:00hrs to
07:00hrs.
low frequency noise LFN - noise which is dominated by frequency components towards the lower

end of the frequency spectrum.

noise Any sound, that has the potential to cause disturbance, discomfort or
psychological stress to a person exposed to it, or any sound that could
cause actual physiological harm to a person exposed to it, or physical
damage to any structure exposed to it, is known as noise.

noise sensitive location  NSL — Any dwelling house, hotel or hostel, health building, educational
establishment, place of worship or entertainment, or any other facility or
other area of high amenity which for its proper enjoyment requires the
absence of noise at nuisance levels,

octave band A frequency interval, the upper limit of which is twice that of the lower limit.
For example, the 1,000Hz octave band contains acoustical energy between
707Hz and 1,414Hz. The centre frequencies used for the designation of
octave bands are defined in 1SO and ANSI standards.

rating level See LAr,T.

sound power level The logarithmic measure of sound power in comparison to a referenced
sound intensity level of one picowatt (1pW) per m2 where:

P
Lw=10Log — dB
"

Where: p is the rms value of sound power in pascals; and Pois 1 pW.
sound pressure level The sound pressure level at a point is defined as:

‘FJ
Lp =20Log B dB

1]

specific noise level A component of the ambient noise which can be specifically identified by
acoustical means and may be associated with a specific source. In BS 4142,
there is a more precise definition as follows: "the equivalent continuous A-
weighted sound pressure level at the assessment position produced by the
specific noise source over a given reference time interval (LAeg, TY.

tonal Sounds which cover a range of only a few Hz which contains a clearly
audible tone i.e. distinguishable, discrete or continuous noise (whine, hiss,
screech, or hum etc.) are referred to as being ‘tonal’.

1/3 octave analysis Frequency analysis of sound such that the frequency spectrum is subdivided
into bands of one-third of an octave each,
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APPENDIX 10.2 - NOISE MODELLING DETAILS & ASSUMPTIONS
Noise Model

A 3D computer-based prediction model has been prepared in order to guantify the noise level associated
with the proposed building. This section discusses the methodology behind the noise modelling process.

DGMR iNoise

Proprietary noise calculation software has been used for the purposes of this modelling exercise, The
selected software, DGMR iNoise, calculates noise levels in accordance with SO 9613 Acoustics -
Attenuation of sound during propagation outdoors, Part 2: General method of calculation, 1996.

DGMR iNoise is a proprietary noise calculation package for computing noise levels in the vicinity of noise
sources. iNoise calculates noise levels in different ways depending on the selected prediction standard.
In general, however, the resultant noise level is calculated taking into account a range of factors
affecting the propagation of sound, including:

the magnitude of the noise source in terms of A weighted sound power levels (LWA);

the distance between the source and receiver;

the presence of obstacles such as screens or barriers in the propagation path;

the presence of reflecting surfaces;

the hardness of the ground between the source and receiver;

Attenuation due to atmospheric absorption; and

Meteorological effects such as wind gradient, temperature gradient and humidity (these have
significant impact at distances greater than approximately 400m).

Brief Description of IS09613-2: 1996

1509613-2:1996 calculates the noise level based on each of the factors discussed previously. However,
the effect of meteorological conditions is significantly simplified by calculating the average downwind
sound pressure level, Lar{DW), for the following conditions:

. wind direction at an angle of £45° to the direction connecting the centre of the dominant sound
source and the centre of the specified receiver region with the wind blowing from source to
receiver, and;

. wind speed between approximately 1ms-1 and 5ms-1, measured at a height of 3m to 11m
above the ground.

The equations and calculations also hold for average propagation under a well-developed moderate
ground based temperature inversion, such as commonly occurs on clear calm nights.The basic formula
for calculating Lar{DW) from any point source at any receiver location is given by:

L{DW) = LW + Dc- A Egn. A
Where:
Ler(DW) is an octave band centre frequency component of Lar(DW) in dB relative to 2x10*Pa;
Lw is the octave band sound power of the point source;
D is the directivity correction for the point source;
A is the octave band attenuation that occurs during propagation, namely attenuation due to
geometric divergence, atmospheric absorption, ground effect, barriers and miscellaneous other

effects.
The estimated accuracy associated with this methodology is shown in Table 10.A2.1 below:
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Table 10.A2.1 Atmospheric Attenuation Assumed for Noise Calculations (dB per km)

Height, h* Distance, d*

0<d< 100m 100m < d < 1,000m
O<h<5m +3dB o +3dB
S5m<h<30m +1dB | +3dB

* h is the mean height of the source and receiver. t d is the mean distance between the source and
receiver.

M.B. These estimates have been made from situations where there are no effects due to reflections or
attenuation due to screening.

Input Data and Assumptions
The noise model has been constructed using data from various source as follows:

Site Layout The general site layout has been obtained from the drawings forwarded by Kavanagh
Tuite.

Local Area The location of noise sensitive locations has been obtained from a combination of site
drawings provided by Kavanagh Tuite Architects and others obtained from Ordinance
Survey Ireland (OSI).

Heights The heights of buildings on site have been obtained from site drawings forwarded by
Kavanagh Tuite Architects. Off-site buildings have been assumed to be 8m high with
the exception of industrial buildings where a default height of 15m has been assumed.

Contours Site ground contours/heights have been obtained from site drawings forwarded by
Kavanagh Tuite Architects where available.

The final critical aspect of the noise model development is the inclusion of the various plant noise
sources. Details are presented in the following section.

Source Sound Power Data

The noise modelling competed indicates the following values in relation to various items of plant
associated with the overall site development. Plant items will be selected in order to achieve the stated
noise levels and or appropriate attenuation will be incorporated into the design of the plant in order
that the plant noise emission levels are achieved on site (including any system regenerated noise).




Table 10.A2.2 Sound Power Levels Utilised in Noise Model

nd Vibration

Item Sound Power Level, LWA (dB) at dB{A)
Octave-band Centre Frequency, (Hz)
31.5 63 125 250 500 1000 2000 4000 800D
Inlet Filter Face 115 110 99 91 85 BB B89 93 90 98
Inlet Duct 113 104 89 79 76 79 B9 B85 67 92
Inlet Transition 120 111 a6 85 85 g6 B1 75 47 91
Duct
Inket Plenum a0 a2 89 91 (0 91 100 91 79 102
Gas Turbine 112 114 108 a7 o1 90 92 a0 B4 99
Enclosure
GT Enclosure Vent
Fans 57 70 B8 86 9 B9 8BS 93 88 97
Exhaust Diffuser 106 113 97 93 87 B85 B6 89 76 85
with Barrier Wall
Generator 113 117 114 1M 9% 92 90 82 79 102
Enclosure
Fin Fan Coolers 56 69 93 92 97 100 21 86 B6 102
Liquid Fuel Module | 115 119 116 103 9B a4 92 84 81 104
(Lig Fuel Only)
Fuel Oil Pump (Lig
Fuel anly) 80 81 82 B4 B4 &7 B4 80 T4 91
Demin Water Pump
— [Liguid Fuel Only) 0 Bl 82 84 B4 87 84 80 74 91
Fuel Gas Separator
Skid [Gas Fuel Only) 47 51 B0 65 1] 79 91 92 B6 96
Fuel Gas
Performance Heater
Skid (Gas Fuel Only) 43 48 57 61 65 75 87 828 B2 92
Silencer Duct 127 118 103 a2 92 93 BE 82 54 88
Stage 1
Silencer Duct
Stage 2 B8 92 87 83 89 93 B9 83 33 96
Stack with Shroud 119 100 67 48 47 53 60 70 a2 B1
Stack outlet ag 29 81 B3 87 86 Bl 2] 78 92
Air Compressor B3 87 88 B9 80 88 B6 82 76 93
Admin Building
HVAC 41 57 67 71 74 73 n 5] 58 78
Warehouse Louvre
{each of 2) 41 57 67 71 74 73 71 3] 58 7B
Warehouse Exhaust
[each of 2) 41 57 &7 71 T4 73 71 (-1 58 78
Aux Trafo 48 59 74 B3 BS 91 B3 73 59 92
Step-up Transformer | 48 59 74 B3 BS 91 B3 73 59 82
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Noise Barrier

The design in corporates a noise barrier of 12 m height at the north east part of the main gast
turbine area, as in the figure below:

Figure 10.A2.1 MNoise Barrier

The noise barrier has the following acoustic properties:

Table 10.A2.3 Sound Reduction Index

SRI dB at Octave Band Centre Frequencies (Hz)

315 |63 125 250 500 ik 2k 4k Bk
'8 | 15 20 25 |39 48 50 50 50

Table 10.A2.4 Acoustic Absorption on side facing gas turbine

Acoustic Absorption at Octave Band Centre Frequencies (Hz)

31.5 |63 [125 [250 [s00 |1k |2k |4k |8k
0.5 0.5 0.54__ 1.0 1.0 1.0 Ik 1.0 0.97 1 0.97




APPENDIX 10.3 — NOISE MODEL PARAMETERS

Prediction calculations for noise emissions have been conducted in accordance with [S0 9613: Acoustics
- Attenuation of sound during propagation outdoors, Part 2: General method of calculation, 1996. The
following are the main aspects that have been considered in terms of the noise predictions presented

in this instance.

Directivity Factor.

Ground Effect:

Geometrical Divergence

Atmospheric Absorption

The directivity factor (D) allows for an adjustment to be made where the
sound radiated in the direction of interest is higher than that for which the
sound power level is specified. In this case the sound power level is
measures in a down wind direction, corresponding to the worst case
propagation conditions and needs no further adjustment.

Ground effect is the result of sound reflected by the ground interfering
with the sound propagating directly from source to receiver. The
prediction of ground effects is inherently complex and depend on source
height receiver height propagation height between the source and receiver
and the ground conditions. The ground conditions are described according
to a variable defined as G, which varies between 0.0 for hard ground
(including paving, ice concrete) and 1.0 for soft ground (includes ground
covered by grass trees or other vegetation) Our predictions have been
carried out using various source height specific to each plant item, a
receiver heights of 1.6m for single storey properties and 4m for double.
An assumed ground factor of G = 1.0 has been applied off site. Noise
contours presented in the assessment have been predicted to a height of
4m in all instances. For construction noise predictions have been made at
a level of 1.6m as these activities will not occur at night.

This term relates to the spherical spreading in the free-field from a point
sound source resulting in attenuation depending on distance according to
the following equation:

Agen = 20 x log(distance from source in meters) + 11

Sound propagation through the atmosphere is attenuated by the
conversion of the sound energy into heat. This attenuation is dependent
on the temperature and relative humidity of the air through which the
sound is travelling and is frequency dependent with increasing attenuation
towards higher frequencies. In these predictions a temperature of 10°C
and a relative humidity of 70% have been used, which give relativity low
levels of atmosphere attenuation and corresponding worst case noise
predictions.

Table 10.A3.1 Atmospheric Attenuation Assumed for Noise Calculations (dB per km)

Temp % Octave Band Centre Frequencies (Hz)

(°c) HEsiLy 63 |125 |250 |500 |1k |2k |4k |8k

10 70 0.12 (0.41 | 1.04 | 1,92 | 3.66 | 9.70 | 33.06 | 118.4
Barrier Aftenuation The effect of any barrier between the noise source and the receiver

position is that noise will be reduced according to the relative heights of
the source, receiver and barrier and the frequency spectrum of the noise.
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Method Statement - Photo-montage production.
1. Photographs ane taken from locations as advised by chent with a full frame SLR digital
camera and prime lens. The photographs are taken horzontally with a survey level attached
1o the camera. The photographic positions are marked (for later surveying), the height of the
camera and tha focal length of the image recorded
£. In each photograph, a minimum of 3no. visible fixed points are marked for surveying. These are
control ponts for model alignment within the ph tograph. Al surveving is camed oul by a qualified
lopographical surveyor using Total Station / GPS devices
The photographic positions and the ¢ ol points are geographically surseyed and this survey
The photographic positions and the control points are geograg 3ll I and 1t y
n 1o the site graphical survey supplied by the Architect / client
4, The buildings are aco Jelled in 30 cad software from cad drawings supplied by the
Architect. Material finishes are af 1 to the 30 modeal and scene element are place like
and planting to represant the proposed Andscaping
5. Virtuad 30 cameras are positioned according to the survey co-ordinates and the focal length
5 sal to maich the photograph, Pitch and rotation are adjusted using the survey control points
lign the virtual camera to the photograph. Lighting is sal to match the time of day the
photograph is taken
6. The proposed development is output from the 30 software using this camera and the mage
is than blended with the original pholograph to give an accurate image of what the proposed
development will look like in its proposed setting.
7. In the event of the ypment not baing wvisitle, the roof Ine of the developmeant will ba
outlined in red if re-gues
B. The document contams
a) =ite location map with view locations plotted
4] Photo-montage sheel with  existing or proposed conditions
o) Reference information including field of view/focal length, mange fo site
development, date of pholograph |
|
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C-AB 6 w14 0.006 B 0.0 5.505 A
C-A 548 54g
&B B -]
AC 342 32
17:45 - 18:00
Stream T“:;',:“L’I',:";“" ::;c":,ﬁ‘r‘; RFC T'E;,‘E‘:f:f;" End queus (PCU) Delay (s) o e
B-C 28 535 D.osy 28 a.1 9.2268 A
B-A 110 3as D.2B6 110 0.5 170309 [
C-AB ] B4 0.008 & 0.0 5.508 A
C-A 548 544
&8 a 8
AC 32 342

=]
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I [ =y '1-'u.ﬂ.nl-_'-n1

18:00 - 18:15
swean| Tombaend [ Cmen | e | Teeaw [ewesecu| owme | S
B-C = 570 0,039 23 [ R B.552 h
B-A 1] 418 0.215 ] 0.4 14,306
C-A8 4 B53 0.004 4 0.0 5985
C-A A4 440
&B & 6
&C 280 80
18:15 - 18:30
P T“TE:'C'::J“:;"“ f;g:;;’; RFC ";;‘,':'E.:‘:;" End gueue (PCU) Delay (8] ,:,':I:r :‘,:.T:,
B.-C 19 sa2 0.032 18 0.0 8.159
B-A 75 443 0170 76 0.3 12772 B
C-AB a 3 14] 0L.004 3 0.0 6534 A
C-A T arT
&8 B 5
A&C 234 234
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Summary of network performance

-mm Total delay (Veh-hritr) Number oversaturated

Do Nothing 2022 - Do Nothing 2022

Hetwork :; 41438 2766 BE% (TS BN) 0 (0%}

Scenario 2024 - Ccrnstrul:tl'n::l Phase (AM) - Scenario 2024 - Construction Phase (AM)

Hetwork o2 562.41 ar.va | B6% (TG G} 1 (7%

othing 2040 - Do Nothing 2040

| 6025 45.41 5% (TS &/F) 3 {20%)

[

Hetwaork 04 B12.34 54 BT 29% (TS5 A2} 3 (20%)

Hotwork 05 4305.13 290,46 | 140% (TS Chj 4 [2T%)

D AFE WArTHNgS SSsocialed milh ane or More Mode fars - see the Tata Errors

File summary

File description

File title {undithed)

Location

Site number
UTCRegion
Driving side | Lol

Date 081 272001

Version

Status (e file)
Identifier
Client

Jobnumbear

Enumerator | DOMAINU byrne

Description
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Model and Results

Display
Display | ond of Display
Display | Dispiay | Display Display Display Display | Display
Enable Enabl blocki d | Hecti
l.:n:i.mlr-r Enable fuel q':::: journey oD leval of "-:‘;mﬂﬂ ::ul 1 1= unm'r ;r“ TRANSYT .ﬂ""": Red- | End-O1- | &
ollssts consumplion fisres tirme matrix service starvation | green quoue rasulils 12 style in With- Green
results | distances | resulls P ueun results | random timings | o cults Ambor | Amber | m
results resulls
o Ey o o
Units
Cosi Spoed Distance | Fuel economy | Fuel rate Mass | Tratlic units | Traffic units Flaw Average delay | Tolal delay | Rate of delay
units units units units units units Input resulis units units units units
E kph m mg Vh kg Wah Veh perHour s “Hour parHour
Sorting
Show names instesd Sorting Sorting lgnore prelizes when Analysin'demand sel Limk Source Colour Analysis/Demand
of 1Ds direction lype sorting sorling grouping grouping Sels
Ascanding Numarical e] Narmal Hormal L
Simulation options
Stop Average Lot
g Stop Stop Resulls Unifarm Last run un
Criteria aritesia | oriverin £ =r:-||::|.n1' Random rafrash animation Use quick | Do Illtjm vehichs numberof | time
type %) time (g) | TUMESC el | ooeed (5) Chpli respanse | sampling | oo eration seed irials tnken
trinls imterval (s) (s)
Delay 3.00 998 200 T 3 B0 o o o 0.0
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Genarated on 067002022 14:51:16 using TRANSYT 16 (16.0.1.8473)

A1 - Do Nothing 2022
D1 - Do Nothing 2022,

Data Errors and Warnings

Sawerity

Arca

lem

Description

Warning

Traltic Stream Signals

Arm D - Trallic Stream
1 - Signats (1, AE}

Trathic Stream 1 controlling phase E naves runs in the current stage sequonca

Warning

Traftic Stranpm Signals

Armm D - Trallic Stream
2 - Signals (1, A'E)

Traffic Stream 2 controlling phase E never muns in the current stage sequence

Warning

Traific Stream Signals

Amm B - Tralfic Stream
1 - Signals (1, DVE)

Traffic Stream 1 controlling phase E nover runs in the current stage saquence

Info

Traffic Stream Skgnals

Armm D - Traffic Stream
1 - Signals (1, AE)

Tralfic Siream 1 controllng phase E never runs in slage sequence 1,2,3.4.5.6

Inf

Traflic Stream Signals

Arm D - Tralic Sirgam
2 - Bagrads (1, AVE)

Traftic Stream 2 contraleng phase E never runs in slage sequence 1,2.3.4.5 &

Infa

Traftic Stream Skgnals

Arm B - Teatle Strgam
1 - Signals (1, DE}

Traftic Stream 1 contralkng phase E never runs in slage sequance 1 23456

Run Summary

Total Z
Analysis B fat Run Run Modelling | Metwerk | Performance | network | Highest “:l: Humber of | Perceniage of “:";::h “::;::
sl "1?":'” finish duration | start time | Cycle | Index (E per | delay DOS hi:hui oversatlurated | oversalurated signalised | unsignal
used time (s} [HH:mm) | Time (8) hr) Iirf.h':i %) Dos llems ilems (%] PRC PRC
. 06/09/2022 | DEO0S2022 A ;
L 145025 | 14:50:28 0.98 08:00 130 414,38 2763 | 8588 ah o 0 B 1041
Analysis Set Details
Use Use specilic Demand Sel | Speciic Demand Sel | Optimise specific Demand Sel Include in
Hame Simulation Description (8] i 8] report Locked
Do Malhing 4
2022 . o ’
Demand Set Details
Scenario name | Time Period name | Description | Composite | Demand sets | Start time (HH:mm) | Locked | Run aulomatically
Do Mothing 2022 08:00 v

Arms and Traffic Streams

Arms
Arm Name Description | Traffic node
A | L3120 Kilshane Road (East) 1
B [urithd]
B R135 (South) 1
Bx {uritied)
c L3120 Kilshane Foad [Wesl) 1
Cx {untithed)
[+ R1:35 (Narth)
Dx {untitied)
-]
10
11
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BN OF TRAMIFONT .
Tratfic Streams .
| Jrute | tame[ooscrpion| ke | Lonbt | suuruion | Setroion | Seturaten low| e sigml, | give | Trhc | Ao ewrie
oW Wiy
& {untitied) ¥ 60.18 v Sum of lanes 1800 o Normal '
{umsilled) 26.00 v Surm of tanes 1800 o Hormal
B 1 {andhod) ¥ 14228 Normal
1 {unithad) 15.00 ¥ Sum of lanes 1800 L Hormal .
s 2 {andithad) 15.00 ¥ Sum of lanes 1800 w ¥ Hormal
Bx 1 {uniithed) v 130,68 Mormal
c 1 {undithed) 25.00 v Sum of lanes 2103 o Hormal l
Cx 1 {untithed) L 144.24 Normal
1 {uniithed] L 69.40 ¥ Sum of lanes 1800 L Normal
5] 2 {uniihad] o 66.73 o Sum of lanes 1800 L Normal
| {untithod ) L 64.80 ¥ Sum of lanes 1800 L Normal .
Dx 1 {untithed] Ll 15587 Mormal
8 1 W 43.01 o Sum of lanes 1800 Mormal
10 1 v JaTe v Sum of lanes 1800 Normal .
11 1 v 3723 v Sum of lanes 1800 Narmal
Lanes .
Tratfic Use Surtace Site Gradient | Width u"l el e i Turning Nearsid Saturation
Am| cipam |LA0e| Name | Descriplion | ppes | condition | GUality (%) {m) cln;:]r:T:; Ih;:‘f:r:: ;:p radius I:::-l ¢ flow .
factor radlus {m) (PCLWhr)
i 1 2 | (untithed) 1800
2 1 (undithad) 1800
B 1 1 | (untited) .
1 2 | [untithed) 1800
= 2 1 | [wntithed) 1800
Bx 1 1 | [untited) '
c 1 1 [untithed) ¥ NUA NiA =2 4,00 ¥ 43 25.85 2103
Cx 1 1 | [enlited)
1 3 | tuniised) 1800 .
o 2 O (] 1800
3 2 | (unlitied) 1800
Dx 1 1 | (untitied) .
) 1 1 | (untitied) 1800
0 1 1 [untithed) 1800
1 1 1 [ntitbad) 1800 .
Medelling
Arm Tratfic Traffic model Slop welghting Dlllr_w?lghllng Assignmen| Cosl Exclude Iram Max queus quH.::a Has d-g.-". of .
Stream multiplier (%) multiplier (%) Weighting (%) results calculation | storage (PCU) Timit saturation limit
(ALL) {ALL) | NetworkDatault 100 100 100 000 .
Modelling - Advanced
Arm Traffic Initial gueus Type of Vehicle-in- Vehicle-in- Type of randam Random Auto cycle Cycle .
Stroam {PCU) Service Sarvice parameler paramaior time tima
[ALL) (ALL) 0.00 MetworkDatault Hat-included NotworkDatault 0.50 o 130
Normal traffic - Modelling .
Arm | Traffic Stream | Stop weighting (%) | Delay weighting (%)
[ALL) {ALL) 100 100 l
Normal traffic - Advanced
Arm | Traffic Stream | Disparsion type for Normal Traffic
(ALL) [ALL) MNatwarkDalault .
B
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Flows
Am | Traffic Stream | Total Flow (Veh/hr) | Normal Flow (Veh'hr)
1 02 o2
& 2 am 401
i 1 GO0 600
1 261 261
# ] 156 156
Bx 1 o] aro
c 1 543 543
Cx 1 304 304
1 17 137
D 2 58 50
3 12 12
Dx 1 w7 97
] 1 208 208
10 1 503 503
1 1 a7 £17
Signals
Arm | Traflic Btream | Controller siream | Phase | Second phase enabled | Second phase
1 1 c
A
2 1 c
B 1 1 D L E
2 1 D
c 1 1 B
1 1 A E
o 2 1 A E
a 1 A
Entry Sources
Amm | Traffic Stream | Cruise time for Normal Tralfic {s) | Cruise speed for Mormal Tralfic (kph)
C 1 3.00 30.00
] 1 5.88 30.00
10 1 4.05 30.00
1 1 4.47 30.00

Genarated on 06082022 14:51:16 using TRANSYT 16 (16.0.1.8473)
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Sources
Traffic Souica Source tralfic | Destination tralfic Cruise time for Cruise spead for Auto urning | Traffic turn Turning
Siream slream siraam Normal Tratfic (s) Hormal Traffic (kph) radius siyle radius (m}
Sthraight
1 Al 3
1 1 0 7.22 30,00 L4 Straight Moiamant
G 1
traight
101 A2 30,00 ¥ Sarmigiv
2 1 290 i Movemani
Straight
! Ani1 hit
P 1 1 i L2 17.07 30.00 v Siraig Movaman]
i 1 1 B 1.80 30,00 ¥ Cliside oA B4
B
2 1 1 B2 1.80 30,00 . Cllside BE11
Bx 1 1 AN Bzl 15,68 30,00 W Maarside 2388
Cx 1 1 B Cur 17.91 30,00 - Mearsida 31T
Straight
81 o B8.33 30.00 W Straight
1 1 'd Bdovarment
Straight
o 2 1 @i vz 8.01 30.00 v Straight i
Mowvaman
3 1 an 03 8.97 30,00 - Straight Straight
Moy rmgr)
Dx 1 1 C Dxf1 18,70 30.00 Mearssdo 25.85
B 1 2 on Axi1 1707 30,00 MNearside 51.65
Bx 1 2 ch Bxit 15.68 30.00 Olfeide 4333
Straight
A2 Cult v 30.00 traight
Cx 1 2 x hid Straigh Mawement
Straight
B Dai1 18.70 30.00 v Straight
DX 1 2 ' Maovament
B 1 3 B2 Ax 1707 30.00 o Oifsida 2.1
Strasght
vz Bx/1 15.68 30,00 v traight
Bx 1 3 " Straig Masement
Cx 1 3 D3 cx" 7 30.00 W Dilside 35.26
Dx 1 3 A2 Dzl 1870 30.00 DHiside T4.00
Give Way Data
Arm | Tratfic Stream | Opposed tralfic | Use Step-wise Opposed Turn Model | Visibility restricted
B 2 AlTrallic

Signal Timings

Network Default: 130s cycle time; 130 steps

Controller Stream 1

Controller Stream | Name | Description | Use sequence | Cycle time source | Cycle time (8) | Minimum possitle cycle time (s)
i [ungilied) 1 MatworkDalaull 130 109
Controller Stream 1 - Properties
Contraller Stream | Manufacturer name | Type | Model number | (Telephone) Line Number | Site number | Grid reference G.Inlng |;||I|!|I type
1 Unspaecified Relative
Controller Stream 1 - Optimisation
Controller Stream | Allow offset optimisation | Allow green split optimisation Optimisation level Auto redistribute | Enable stags constraint

v

L

Olisets And Green Splits

L
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Phases
Contreller Stream | Phase | Name | Street minimum green (s) | Maximum green (s) | Relative start displacement {8) | Relative end displacement (s) | Type
A (untled) T 300 o Traltic
B (unbried) 40 300 (i} ] Tratlic
1 C {untifled) a5 300 (i i Trallic
1] (untled) 7 300 (1] o Trallic
E {uniflad) 7 300 (1] i Unkrnowm
Library Stages
Controller Stream | Library Stage | Phases in stage | User stage minimum (s} | Run every N cycles | Probability of running (%)
1 A 1 e} 1]
2 8 1 ] 1]
! 3 c 1 b 4]
4 #] L] ] (1]
Stage Sequences
Controller Stream | Sequence | Name | Multiple cycling | Stage IDs | Stage ends | Minimum possible cycle time (8] | Exclude from analysis
1 {Landitheel} Singhs 1,2.3, 4 | 24,70, 110. 6 108
2 {undithed) Singla 1,2.4,3 | 21, 49. 70, 90 09
3 3 [undithed) Single 1.3, 2,4 | 20,50 80,0 o8
4 {untithed) Singhe 1.3,4,2 121,82, 73,93 106
-] [undnigd) Singio 1.4, 2,3 | 20, 40, 60, 90 109
] (umitied) Singla 1.4, 3,2 | 21, 42, 63, 83 109
Intergreen Matrix for Controller Stream 1
To
Al B D|E
A 5|85 5|5
B|S 5 5 5
From el 515 s 5
pl|s 5 5 5
Els5]|5]| 5] s
Banned Stage transitions for Controller Stream 1
Ta
1 F
1
From | 2
3
4
Interstage Matrix for Controller Stream 1
To
112]3]| 4
1|]o|5]|5) 5
From| 2[5 0|5]5
3|5|5]0| 5
4| 5|5]|5]| 0
Resultant Stages
Controller Resultani Is base | Library Stage| Phases inthis | Stage start | Stage end | Stage duration User stage Stage minimum
Siream Stage stage 1] slage s) (1] =) mibnimem (8) (8)
1 o 1 A (] 24 13 1 T
1 2 W & B &9 T 41 1 40
3 W 3 c -} 10 35 1 35
4 v 4 (] 115 & 21 1 T
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Resultant Phase Green Periods

Generated on DEOS/2022 14:51:16 using TRANSYT 16 (16.0.1.8473)

Controlier Stream | Phase | Green period | |s base green period | Starl time {8} | End time (s} | Duration (s}
A 1 o 11 24 13
B 1 ¥ 20 70 41
1
C 1 o 75 10 a5
o 1 115 [} 21
Traffic Stream Green Times
s T Mode | Eamratins stranm | P Green Period 1
s‘m r s
oy [k oo [hbisiecdi it Start | End | Duration
A 1 1 1 c 75 | 110 35
A 2 1 1 c 75 | 110 35
B 1 1 1 v} 115 1 pd|
8 2 1 1 o 115 | & FT
c 1 1 1 B 29 T0 41
D 1 1 1 A n 24 13
o 2 1 ! A n 24 13
o 3 1 1 & 1 | 24 13
Phase Timings Diagram for Controller Stream 1
61N 142 141) WS 08
0 20 40 60 B0 100 120
Stage Sequence Diagram for Conltroller Stream 1
Stage | Stage 2 Etaqe 3 E-t-'-oe 4
b2 2 2
LT 2.5 §.
& & , .
) '. 2 -.1 - L1 ..1-.' o
L A ot

Resultant penalties

Tima Controllar Phase min max penalty (£ | Intergreen broken penally (E | Stage constraint broken penalty Cost of controller stream
Segment stream per hr) par hr) (E par hr) penalties (£ par hr)
08 00-0%:00 1 0.00 000 0.00 0.00

10
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Traffic Stream Results

Traffic Stream Results: Vehicle summary

Ganerated on 0602022 14:51:16 using TRANSYT 16 (16.0.1.8473)

Thne Trattic | DeErEe of | Practical h'l'::l:l“ Calculated ::x" ::l:: ":’::: Utilised w;:f:‘;’d t'ﬂ:‘:ﬂ Performance
Segment AT g irgnm ““;.:::Iq" 4::;';:‘] entering :;.l:;:; (s {per E:I; queun :l.u[:;nu delay (€ stops (E Inm::}': ikl
[Viehihr) cyehaj) (8] (Vieh) per hr) per hir)
A 1 20 340 o2 1800 35 35 87 2:83 27.05 1487 oeT 15.85
2 80 12 401 1800 35 57.88 1404 34373 B81.57 512 86,60
B 1 o Unrestricted EDO Uinirgstrictod 130 ouoo 0.00 0.00 0.00 0.00 0.00
1 BB B 281 1800 21 B3 4d 1138 436.24 B5.90 387 a9.77
G 2 51 T8 158 16800 21 5526 5.38 208.21 3401 1.85 35.85
Bx 1 {1 Unrestricted ano Unrestricted 130 0.00 0.00 0,00 0.00 0.00 0.00
c 1 80 13 543 2103 41 50.35 16.34 444,73 107.84 662 114,86
:‘:';“ﬂ' Cx 1 o Unrestricted 04 Unrestricted | 130 | oo | 0.0 0.00 0.00 0.00 0.00
1 71 27 137 1800 13 7728 &5.57 46.12 41.78 1.9 4367
D 2 30 196 58 1600 13 57.56 202 17.38 13.39 069 14.09
3 B 1354 12 1800 13 52.81 0.38 324 2.50 013 263
Dx 1 o Unmestriclad 7 Unsestricted 130 000 0uDo 0.00 0.00 000 0.00
i1 1 12 678 208 1800 130 0.13 001 0.09 0.1 000 011
10 1 28 222 1800 130 0.39 0,05 0.82 T 0.00 o.7r
1 1 2 288 ar 1800 130 0.30 0,03 0.54 0.50 0.00 0.50
Traffic Stream Results: Flows and signals
vime |, | Toatic c"ﬁx"" tirlcullu-d ~ Flow Adjusted | Calculated | Calculated | Degreeof | DOS '::2':::' Mean ::l::
Segment | A Siam | antrng | fomou | sy |t | “wrtiow” | capecy | saurton| Treshola| sy | mosute | £ o0
{Vehihr} (%) cycle))
= 1 102 102 o 1800 438 20 340 0,00 35
2 401 a0 o 1800 4588 B0 2 0.00 28
i 1 B0 GOD o Unrogiricied | Unrestricied Q Uniestnciad 0.75 130
1 261 261 1] 1800 305 BE 5 0,00 21
. 2 156 156 o 1800 305 5 T 0,00 21
Bx 1 ar fLr) i Unsestricted | Unrestricted a Unsestricied 0.78 130
C 1 543 543 o 2103 678 BO 13 0.00 41
DD:::?: Cx 1 304 304 o Unrestricted | Unresiricled o Unmesiricied .91 130
1 137 137 o 1800 1894 T &7 00 13
4] 2 8 EQ o 1800 184 30 186 0.00 13
k| 12 12 o 1800 184 ] 1354 000 13
Dx 1 a7 307 o Unrestricted | Unrestricied 0 Unrestricted | 0.83 130
] 1 208 208 a 1600 1600 12 &g 0.00 130
10 1 503 503 a 1800 1800 28 222 0.00 130
1 1 a7 417 o 1800 1800 23 268 0.00 130
11
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Traffic Stream Results: Stops and delays

Generatled on 06/00/2022 14:51:16 using TRANSYT 16 (16.0.1.8473)

Tima Trattic l.lun_ Maan Uniform Random plus | Weighted cost Meoan Uniferm Random Waoighted cost
Segmaent Arm Straam Cruise Time | Delay per | delay (Veh- oversal delay | of delay (£ per | slops per | stops (Eiops | slops (Stops | of siops (£ per
per Vah (s) | Veoh (s) hrihr) [(Vieh-hrihr) hr) Wah (%) per hr) per hr) hr)
1 T.22 3687 o2 0.03 1487 75.86 TE.75 0.73 0.87
A 2 300 57.80 487 1.58 81.57 101.86 365.92 42.53 512
- 1 17.07 0.0 0.0 0.00 0.00 0,00 0.00 0.00 D.0d
i 1.80 83.44 3.80 2.258 B5.50 11822 240 85 58.61 387
= 2 1.80 55.26 2.13 0.27 34.01 B4.35 135.91 7.28 1.85
Bx i 15,68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[} 1 3.00 80.35 6.06 1.54 107.84 BT.23 48610 41.76 6.62
:::'?; Cx 1 173 0,00 o.00 000 0.00 0.00 0.00 0.00 0.03
1 B.33 Tr.28 213 081 41,76 110.82 13046 21,650 1491
(] ) B.07 57.56 0.88 007 13.38 BT 3347 1.82 0.69
3 B27 52.81 017 0.00 2.50 BE.79 10.60 0.08 013
Dx 1 18.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 1 5.pa .13 0.00 0.0 011 0.00 0.00 0.00 0.00
10 1 408 038 0.00 0.05 07T 0.0 0.00 0,00 oo
n 1 447 030 0.00 0.3 0.50 0.00 0,00 0.00 0.00
Traffic Stream Results: Queues and blocking
Average Average
Tive | | Tome [ tist fOS0 | Lo | Ueed | storage | | QIS | Wasted e | *SOSC | ymatotar | Extinate
Sagment Stream {Veh) Quaue slorage ) queue gqueue penally (E {per cycie)) back (& (per (s {per bBlocking
{Veh) (Veh) [Veh) (Veh) per hr) cycle)) cycle])
1 0.00 283 10.47 27.05 0.00 0.00 0.00 0,00 0.00 DD
A 2 0.00 14,94 4.35 34373 g2 0.00 0.00 0.00 0.00 0.00
Hax 1 0.00 0.00 24.74 0.0 0.00 (2] 0.00 34.00 0.00 34.00
1 000 1138 2.81 43624 4.12 000 Q.00 0.00 0.00 0,00
" 2 0.00 538 2.81 208,21 0.69 0.00 0.00 0.00 0.00 0.00
Bx 1 0.00 0,00 2273 0.00 0.00 0.oo 0.00 28,00 0.00 28.00
c 1 00D 18.34 4,35 a444.73 579 0.oo 0.00 D.00 000 0.00
s |Ex]iA 000 | 000 | 2508 | 000 0.00 0.00 0.00 53.00 0.00 53.00
1 0.00 557 12.07 46.12 0.00 0.00 0.00 0.00 0.00 0.00
D 2 0.00 2.02 11.81 17.38 0D 0.00 0.00 10,00 0,00 10,00
3 0.00 0,39 11.88 a.24 0,00 0.00 0.00 13.00 0.00 13.00
Dx 1 0.00 0.00 2 0.00 0.00 .00 0.00 24.00 0.00 24.00
a 1 0.00 o.o1 B.52 o0.08 0.00 0.00 0.00 0.00 0.00 0.00
10 1 0.00 0.05 5.87 0.82 000 0.00 0,00 0.00 B86.00 86.00
1 1 0.00 0.03 547 0.54 0,00 0.00 0.00 0.00 121.00 121.00
Traffic Stream Results: Journey times
Time Segment | Am | Traflic Stream | Distance travelied (PCU-km/hr) | Time spent (PCU-hrihr) | Mean journey speed (kph) | JourneyTime (s}
1 6.14 1.25 4.80 4418
A 2 10,03 B.78 1.48 60.83
fx 1 B5.37 2.85 30.00 17.07
1 3.92 6.18 0.63 B5.24
= 2 2.34 247 0.95 57.08
Bx 1 48.35 1.61 30.00 15.68
c 1 13.58 B.0S 1.69 53.35
08:00-09:00 Cx 1 43.85 1.46 30.00 173
1 9.51 3268 2.92 B5.61
D 2 .54 1.07 3.8 G558
3 083 0.20 4.08 G1.08
Dx 1 61.88 2.08 30.00 18.70
-] 1 1019 0.35 29.35 &.01
10 1 18.98 0.62 27.38 .44
11 1 15.52 0.55 28.10 477
12
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Traffic Stream Results: Advanced

Gengraled on 0802022 14:51:16 using TRANSYT 16 (16.0.1.8473)

Time || Tratfic :}:IE:'::-:: 1?;;::g Warmed H;":’.xx :;:';f;:’.:: ‘;:';uﬁ::uf PCU c::':.:‘:jl;:l‘l:c Perlormance
Segment Stream p-n-l;y;::t par p-tnll::}it per up EoTS (Veh) | EoTS (Veh) EaTS [Veh} Factor per hr) Index (€ per hr)
a 1 0.00 0.00 " 283 0.03 2.69 1.00 0.00 15.85
2 0.00 0.00 v 14,98 1.61 12.09 1.00 0.00 96,69
B 1 0.00 0.00 ¥ L0 1.00 0.00 0,00
1 0.00 0,00 ¥ 11,52 2.38 10.22 1.00 000 B9.77
o 2 0.00 0,00 ¥ £.38 027 495 1.00 0.00 35.85
Bx 1 0.00 0.00 s 0.00 1.00 0.00 0.00
c 1 0.00 0.00 v 19.36 1.56 14,84 1.00 0.00 114.46
g’g cx| 1 0.00 0.00 v 0.00 1.00 0.00 0.00
1 0.00 0.00 ¥ 5.50 083 5.24 1.00 0.00 43.67
o 2 .00 00 « 202 0.07 1.87 1.00 0.00 14.09
a 0.00 0.00 o 028 0.0 o.ae 1.00 0.00 263
Dx 1 0.00 0.00 ¥ 0.0 1.00 0.00 0.00
] 1 0.00 0.00 b 0.01 1.00 0.00 0.11
10 1 0.00 0.00 v 0,05 1.00 0.00 0.77
1" 1 0.00 0.00 v 0.03 1.00 0.00 0.50

Network Results

Run Summary

Total
Analysis| o Run Run | Modelling | Network | Performance | network | Highest “'.I': Number of | Percentage of | "™ 'I:h “""“:"
sl | . Tinish duration | starl time | Cycle | Index (L per | delay Dos hiwll-. A oversaturated | oversaturaled " “ru‘ ol i'mrr.:l
used IR time (s) {HH:mm) | Time (s) hir} {Veh- %} gn; t items items (%) | ® ’::‘ st Rl |
c PRC
ek}
DE0H2022 | DEOS202 ;
1 14:50-26 V4-50-28 0.98 og:o0 130 41438 2T .69 B5.BA B a o B 101
Network Results: Vehicle summary
Time Degree of m“::‘;:::t", Calculated flow | Actual green | Mean Delay | Weighted cost of | Weighted cost of Perlormance
Segment | saturation (%) () entering (Veh/hr) | (s (por cycle)) | per Veh (s) | delay (E per hr) stops (E per hr) Index (L per hr)
08;00-
09:00 BE 5 4470 og 22.30 8322 2118 414.38
Network Results: Flows and signals
Time Calculated low Calculated flow | Flow discrepancy | Adjusted flow Degree of DOS Threshold | Praclical reserve | Actual green
Segment enlering (Vehihr) oul (Vehihr) {Viehihr) warning saturation (%) exceeded capacity (%) (s (per eycle))
08;00-09:00 447D A4T0 1] B 5 162
Network Results: Stops and delays
Hirsa Mean Crulse Mean Uniform Random plus Weighted cosi Mean Unifonn stops | Randomn staps Weighted cost
Time par Veh | Delay per | delay (Veh- oversat delay of delay (£ per | slops per of stops (£ per
i fs) Veh (s) hrfhr) (Veh-hefhr) hr) Ve iy | (Stops per hr) | (Stops per hr) o
e 892 2.0 21.06 6.60 30322 3775 1513.25 17429 21.16
Network Results: Queues and blocking
Time Utilised storage | Excess queue penalty (E | Wasted time starvation (s (per | Wasted time blocking back (s (per | Wasted time 1otal (s (per
Segment %) per hr) cyche)) cyclel) cyche})
D8 00-09:00 42473 0.00 162.00 217.00 378.00
Network Results: Journey times
Time Segment | Distance travelled (PCU-km/hr) | Time spent (PCU-hrihr) | Mean journey speed (kph)
08:00-09:00 3241 38.77 B.57
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Network Results: Advanced

Genarated on 0S/00/2022 14:51:16 using THANSYT 16 (16.0.1.8473)

Time Degres of saturation Ped gap sccepting Warmed PCU Cost of tratiic Controller stream Performance Index
Segment penalty (£ per hr) penalty (E per hr) up Faclor ponallies (£ per hr) penalties (£ per hr) [E per hr)
08:00-09:00 0.00 0.00 o 1.00 0.00 0.00 414,38

Point to Point Journey Time

Average Journey Time (s) for Local Matrix: 1

Ta
1 F 3 4

1 oo 721 | 704 | 680

From| 2 | 844 | 0.0 | 10874873

3| 826 | BAD | D0 | 643

4 | 1073|1087 7.8 | 0.0

Path Journey Time
Evomi To MHormal Harmal Normal Bus ] Tram Pedesirian Calculated Avg Avg

Path L | Ektian Calculated journey ]_c!umu-p journeydist journey journey dist Tolal Flow ]_:urmy |ourney
Flow (Veh'hr) time (s} dist (m) {m} dist (m) {m) {Verhihr) time (s} dist (m)
1 1 2 27 T2.08 18087 0.00 0.00 0.00 27 T2.05 180.87
2 1 2 207 T0.42 167.28 0.00 0.00 0.0 aor 70.42 187.28
5 1 4 209 E2.03 155.68 000 000 0.00 208 85.00 15568
12 d 1 86 107.32 186.47 0.00 0,00 0.00 96 1a7.32 156.47
13 3 1 196 B2.64 203.00 0.00 0.00 0.00 196 B2.64 203.00
1 2 3 137 108.69 260.68 0.00 0.00 0.00 137 108.69 260,68
17 3 4 102 84,31 224,63 0.00 0.00 0.00 102 B4.31 224.63
19 & 2 165 108.71 20810 0.0 0.00 0.00 185 10871 208.10
20 3 2 205 B4.04 214.63 0.00 000 0100 205 B4.04 214,83
1 2 4 53 B7.26 246.42 0.00 0.00 0.00 58 B7.26 246,42
22 2 1 12 B4.4D 26216 0.00 0.00 0.00 12 B4.40 2216
23 4 a 156 TBm 184.51 0.00 000 0.00 156 T8.91 1594 51

Final Prediction Table

Traffic Stream Results

SIGHALS FLOWS PERFORMANCE PER PCU [+]

Wasled Mean | Mean

Tratfic Traific | Controller Second Eﬂ;::ud Salcuiatad :ﬂ‘:: i Dagies of F:';-I.?rl::l JourneyTime Baluy |:Etope
e Stream [ node stream L phase | eniering :::J;; {8 (per m:al ;| matration capacity s) i ik
(Vehihr) cyclel) per (%) %) Veh | Vieh
cycle}) is) (%)

1 [wnstied] 1 1 c 102 1800 35 0.00 20 340 44,18 36,97 | 75.88

A 2 {unartied] 1 i c 401 < 1800 35 .00 BO 12 60.89 57.89 | 101.86
A 1 {umithed) B00 Unrestricied 130 34,00 o Unnostrictond 17.07 000 | 0.00

1 {untitied) 1 1 o E 261 < 1800 21 0.00 86 5 B5.24 B3.44 | 11822

i 2 {uniitied) 1 1 o 156 < 1800 21 0,00 51 TE 57.06 55.26 | 94,35
Bx 1 {unilitied) an Unrestricted | 130 28.00 o Unrestricted 1568 0.00 | 0.00
[ 1 (urilited)y 1 1 B 543 < 2103 41 000 B0 13 £3.35 5035 | 8723
Cx 1 (untitied) 304 Unrestricted | 130 53.00 1] Unreairicted 17.31 0.00 | 0UDO

1 (untithed) 1 i A E 137 1800 13 0.00 T 27 B5.61 77.28 | 11092

] 2 [untitiod) 1 1 A E 58 1800 13 10.00 30 96 65,56 57.66 | BT
3 {untsiod) 1 1 A 12 1800 13 13.00 6 1354 61.08 5281 | BA.TO

Dx 1 (néftiod) a7 Unrestricted | 130 24,00 o Unmastriched 18,70 0.00 | Q0D
] 1 1 208 1800 130 0.00 12 679 607 0,13 0.00
10 1 1 503 1800 130 86.00 28 b & 0.39 D00
1" 1 1 417 1800 130 121.00 23 288 477 0.30 0.00
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Network Resulls

Generated on DE0S2022 14:51:16 using TRANSYT 16 (16.0.1.8473)

Distance :":';. Mean Uniform Random plus | Weighted cost | Weighted cost | Excess queve| ...
travelled l_FfEl.I- journey delny (Veh- oversal deiny of delny (£ per | of stops (E per | penalty (€ per| {E per hi)
(PCU-kmihir) teihr) speed (kph) hirfhr) (Veh-hrihr) hir) hr) hr} L
Mormal traffic Jxa 87T B.ST 21.06 663 383 .22 21.18 0.oo 414.38
Bus
Tram
Pedesirians
TOTAL 332,41 a7 B57 2108 663 30322 21.18 0.00 41438
adyusied How warmng fupsiream bnksdraific siroams are ovev-54

average ImkAralic siream sacess

A

Nic Siream

Siraam

Noernal, Bus ar

Pl = PERFORMANCE INDEX

QUBLE iS5 greater s

Tram Siop o Defay Pl waghing nas besn se o

@ [

Narmai. Bus ar Tram Stop or Dalay weighting hes been sef fo 8 vl obher

harr T00°

a vallne iR Efan 10O

15‘59-39?

Lo

22A/0204
0 0

PL DERT
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Generated on DBDE2022 14:51:16 using TRANSYT 16 (16.0.1.8473)

A2 - Scenario 2024 - Construction Phase (AM)
D2 - Scenario 2024 - Construction Phase (AM),

Data Errors and Warnings

i @ITOFE OF WarThng

Run Summary

Scenang 2024 - Conslructon Phasa (AM)

0800

w

Tolal A
Analysis " " Run Run Modelling | Network | Performance | network | Highest “':: Number of Percentage of Tewm 'ttth ftem w
sot un s1ar | poish | duration | start time | Cyele | Index (Eper | delay | DOS h.":‘ oversaturaied | oversaturated '““.' 2 :'"'"J
used time time ) (HH:mm) | Time (s) hr) {Veh- ) iy items items (%) | Monalised | unsigna
hefhr) Dos PRC FRC
. DE09/2022 | DaDa2022 = - B . ; -
2 145027 14-50-27 1.00 0800 130 582,41 37.74 5 B Cit i 7 cn 1001
Analysis Set Details
Use ey Use speciiic Demand | Specific Demand | Optimise specilic Demand Include in
Name Simulation | Description Setis) Selis) Selis) repart Locked
Scanaric 2024 - Construction - o2 E
Phase (AM)
Demand Set Details
Scenario name Time Period name | Description | Composite | Demand sets | Start time (HH:mmj | Locked | Run sutomatically

Arms and Traffic Streams

Arms
A MNama Description | Traffic node
A L3120 Kishang Foad [East)
A {untifed)
B R135 (Soulh)
Bx {uniithad)
C | L3120 Kilshane Road (West) 1
Cx [unbted)
1] A135 (Norh) 1
Ox [unbfad!
[ 1
10 1
11 1
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Traffic Streams

Generated on 06209/2022 14:51:16 using TRANSYT 16 (16.0.1.8473)

s Zote | Name | scrpion| e | Lonet | somion |  Setursie | Stucnten tow| e mgn | gy | T | Afon posde
1 {unitied) o 60.19 b Sum of lanes 1800 ¥ Narmal
A 2 {unbitied) 25.00 o Sum of lanes 1800 v MNaormal
A i {unitied) s 14228 Meormal
1 {untitied) 15.00 Sum of lanes 1800 o Mormal
E: 3 {untilied) 15.00 ¥ Sum of lanes 1800 v v Mormal
Bx 1 {untitlad) v 130,68 Mormal
© 1 {untithad) 25.00 v Sum of lanes 2004 w Nowmal
Cx 1 {untithad] v 144 24 Moemal
1 {untithad] v EQ.40 Sum of lanes 1800 Normal
(4] - {untithad) v B66.T3 Sum of lanes 1800 v MNoarmal
3 {uniithed] v 68,80 Sum of langs 1800 Ngrmal
D= 1 {umiithad ) ¥ 155.687 Mormal
g 1 v 48,01 v Sum of lanes 1800 Normal
10 1 W 3376 Sum of lanes 1800 Marmal
1" 1 v 3rza .r Sum ol lanes 1800 Normal
Lanes
Tratfic i Surface She Gradient | Width unl.:l-::lnr P rtion Turning | yearside Satimilcn
A | gyeam | Lane| Mame | Description | fo® | CEEER | quatity | SO0 | e | that turn () | 918 | iane Sow
tactor radius (m) [PCLUMr)
1 2 [urfitlad) 1800
- 2 1 | (untitled) 1800
A 1 1 | (unlitled)
1 2 | tuntitled) 1800
= 2 1 {untitled) 1800
Bx 1 1| (untied)
c 1 1 {untitiad) o NIA MUA 2 4.00 ¥ i 2585 2094
Cx 1 1 (unttiad)
i 3 {untsthed) 1800
o 2 1 {untiled) 1800
3 2 | (untdlad) 1800
Dx 1 1 {untitled])
1 1 1 {untitied) 1800
10 1 1 {untitlad) 1600
11 i 1 {untithed]) 1600
Modelling
Has
s | Jotec | vidmo o | Scowsionten | Duteresiiii | Aot | mxtuoiin | Suwame | mens  SmSwes
{ALL) (ALLY | NetworkDefaul 100 100 100 0.00
Modelling - Advanced
o Traffic Initial queue Type of Vehicle-in- Vahicle-in- Type of random Random Auto cycle Cycle
Strenm (PCU) Service Service parameter parameler time tirme
{ALL) {ALL) 0.00 MetworkDatault MHol-Includad MétworkDalaul 0.50 o 130
Normal traffic - Modelling
Arm | Tratfie Stream | Stop welghting (%) | Delay weighting (%)
(ALL) {ALL) 100 100
Normal traffic - Advanced
Arm | Traftic Stream | Dispergion type for Normal Tratfic
{ALL) {ALL) MatworkDelault

17
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Flows
Arm | Traflic Siream | Total Flow (Veh'hr) | Normal Fiow (Veh/hr)
i 1 L 106
2 432 432
B 1 B39 639
1 278 276
g 2 161 161
Bx 1 467 467
c 1 G G4
Cx 1 330 230
1 144 144
] 2 &1 &1
3 13 13
Dx 1 4 421
) 1 218 218
10 1 538 538
1 1 437 437
Signals
Arm | Traffic Siream | Controller stream | Phase | Second phase enabled | Second phase
1 c
A
2 1 c
L 1 o ¥ E
B
2 1 D
c 1 1 B
1 1 A ¥ E
(#] 2 1 A v E
3 1 A

Entry Sources

Arm | Traffic Stream | Cruise time for Normal Tratfic {s) | Cruise speed for Normal Traffic (kph)
[+ 1 3.00 30.00
9 1 5.88 30.00
10 1 4.05 30,00
1 1 4,47 30.00

Generated on 0E/09/2022 14:51:16 using TRANSYT 16 (16.0.1.8473)
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T '2] Generated on 06/09/2022 14:51:16 using TRANSYT 16 (16.0.1.8473)
L1

Sources
A Tratlic e Source traific | Destination traflic Cruise time for Cruise speed for Auto turning | Tratfie turn Turning
Stream Eiramm EirEam Hormal Tratfic (s) Normal Tratfic (kph) radius style radius (m)
T Straight
1 1 131 Al 722
30.00 o Straight Meyvemant
A
2 1 101 A2 300 30,00 o Straignt Straight
Movemani
A= 1 1 ci At 17.07 30.00 v Straight Straight
Movemeani
1 1 mn Bn 1.B0 30,00 v Oiiside B6.54
B
2 1 11 B2 1.8 30.00 v Otiside B6.11
Bx 1 1 AN Burt 15.68 30,00 v Nearsics 2366
Cx 1 1 an Cxi1 1739 30,00 o Mearsids 3\
= Straight
1 1 i B CE 30.00 v Staight s
Movemani
: Straight
an Dz B.O1 o tralght
D 2 1 3000 Stralg Movemani
Straight
an o3 B.27 (1] ' traight
2 ! o Straig Movemani
Dx 1 1 ch Drft 1870 30,00 o Mearsita =585
B 1 2 DN Axit .o 30.00 v Neargida 51.65
Bx 1 2 ch Bxf 15,68 30.00 4 Otiside 4333
traight
Cx 1 2 A2 Cult 173 30,00 v Straight Straig
Movemeani
Swaight
Dx 1 2 BN D/t 16.70 30.00 e Stmight ht
Movamani
Az 1 3 Bz Axl 1707 30.00 w Oifside 4221
f Swaight
Bx | 3 D2 B 15.68 30.00 W Siraighl 'd
Movaman]
Cx 1 3 i3 Cx1 17 30.00 W Oifsida 35246
Dx 1 3 AR D1 18,770 30.00 W Oifsido T4.00

Give Way Data

Arm | Traffic Stroam | Opposed traffic | Use Step-wise Opposed Turn Model | Visibility restricled
] 2 AlTeatlic

Network Default: 130s cycle time; 130 steps

Controller Stream 1
Controller Stream | Mame | Description | Use sequence | Cycle lime source | Cycle time (s) | Minimum possible cycle time (s)

1 {untitigd) 1 NotworkDotault 130 2

Controller Stream 1 - Properties

Controller Stream | Manufacturer name | Type | Model number | {Telephone) Line Number | Site number | Grid reference | Gaining delay type
1 Unspeciliad Ralative

Controller Stream 1 - Optimisation

Controlier Stream | Allow offset optimisation | Allow green split optimisation Optimisation level Auto redistribute | Enable stage consiraint
1 v v Otisets And Graen Spiits v
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