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2.4 Description of the proposed Decommissioning and Rehabilitation 

2.4.1 Location, Size, Scale, Landcover  

2.4.1.1 Location 

Ummeras Bog is located along the west Co. Kildare border, 3 km north of Monasterevin. This bog is somewhat 
isolated from other Bord na Móna properties, although Derrylea Bog is located 2.5 km to the west of it. It 
was originally part of the Coolnamona Works Group. There are two sections with the main section containing 
the former production bog and a smaller section to the north-east containing old and active cutover bog. 
This smaller section has probably never been occupied by Bord na Móna. 

The landscape in this area is relatively flat. The Grand Canal is located to the east of the site. The Slate_070 
watercourse flows to the north of the site and meets the Figile, where it then flows south to meet the Barrow. 
The surrounding landscape is dominated by farmland with improved grassland prominent. There is some 
conifer plantation on older cutover bog and other peatlands in the local area. A private peat harvesting 
company is using part of the overall bog adjacent to the BnM property. 

An old peat works site was located at Ummeras (near Ummeras House) to the east of the current Bord na 
Móna property and adjacent to the Grand Canal. Peat for live-stock bedding was harvested in this area in the 
late 19th century and the old OSI 2nd edition 6-inch map indicates that a tramway to take the peat to the 
canal was built along some of the tracks through the adjacent cutover bog. 

See Figure 1: Site Location of Ummeras Bog (over). 

Figure 2: Aerial Imagery of Ummeras Bog (over). 

Figure 3: Current habitats at Ummeras Bog (over). 

2.4.1.2 Size, Scale, Landcover  

Size and Scale: Ummeras Bog comprises 302Ha in total.  

Ummeras bog is a relatively young production bog. Bord na Móna started to level the bog and cut drains in 
1973. Sod peat moss was originally harvested in 1980 and then harvesting of milled moss peat began in 1989. 
A works area is located at the south-east corner of the main section. A permanent railway runs along the 
southern boundary of the site into the works area. Horticultural peat moss has been harvested from this site 
although in recent years there was a switch to harvesting of milled fuel peat. The peat is still red/brown in 
places (indicator of acidic Sphagnum peat) although it is noticeable that peat harvesting has lowered the 
surface of the bog significantly comparing to the surrounding intact high bog remnants. There was virtually 
no recolonisation on the recently active production bog. 

Ummeras Bog (production area) is mainly composed of bare peat as the entire bog was in active peat 
production until 2019 (See Appendix B). There are some remnant, localised sections of high bog 
(corresponding with the marginal ecotype)  still present to the south of the site, but these are generally small.  

The north of the bog drains through a series of silt ponds into agricultural field drains which enter the 
Slate_070 watercourse c.250m from the boundary of the Bord na Móna bog. The Slate_070 watercourse  
drains into the Figile River a further 1.8km downstream. A silt pond on the western side of Ummeras Bog 
drains through 1km of agricultural field drains into the Figile River. Another silt pond in the south-west corner 
of Ummeras Bog drains through agricultural field drains into the Ummeras Stream, c. 700 downstream of the 
bog and onto the Figile River a further 300m downstream. A separate silt pond in the south-east corner of 
Ummeras Bog also drains, through forestry and land drains into the Ummeras Stream, c. 500m downstream 
of the Bord na Móna boundary. This drain meets the Ummeras Stream c. 1.8km upstream from the Figile 
River. 

Silt ponds are present at the edges of the bog where they drain in to the respective watercourses indicated 
above. The majority of the underlying geology at Ummeras Bog is dark limestone and shale, with the southern 
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Enhanced rehabilitation measures will look to optimise hydrological conditions for re-wetting peat in other 
areas. This planning is also essential for matching the most sustainable rehabilitation methodology to the 
most suitable cutaway environment to maximise the benefits of the resource outlay (maximising 
cost/benefit). 

The rehabilitation actions will be a combination of PCAS measures to re-wet peat. (Note that the actual 
distribution of these measures may be subject to change in response to stakeholder consultation and 
refinement of the enhanced rehabilitation measures.) 

These enhanced measures for Ummeras Bog will include: 

- Re-wetting the deep peat and some shallow peat areas of the bog using berms and field re-profiling. 
This enhanced measure seeks to create large (c. 45m x 60m) flat areas or cells of shallow (< 10 cm) 
water conditions on bare peat, across multiple fields that are enclosed by shallow berms to retain 
shallow surface water; 

- Re-wetting some deep peat areas of the bog through field drain blocking using a excavator to create 
peat barriers (up to seven every 100 m along each field drain) (bog restoration); 

- Re-profiling of some fields within the deep peat and shallow peat areas to improve water retention 
capacity; 

- Re-alignment of piped drainage; 
- Optimising water retention in wetland areas, including placement of berms where required; 
- Targeted fertiliser applications to accelerate vegetation establishment on headlands and high fields. 

(It is noted that the application of fertiliser may need additional assessment and approval as per the 
IPC Licence), 

- Seeding of vegetation such as Sphagnum or Reeds in targeted areas; 
- Silt ponds will be retained and maintained during the rehabilitation phase. During the monitoring 

and verification phase silt ponds will be continually inspected and maintained, where appropriate. 
When it is deemed that silt ponds are not required, as the bog has been successfully stabilised and 
there is no silt run-off, the condition of the silt ponds will be reviewed. Silt ponds will either be de-
watered (water levels lowered to a level where the silt pond will naturally develop as a small wetland 
feature), left in situ, or infilled (where discharges do not require silt control). 
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Figure 1: Site Location of Ummeras Bog
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Figure 2: Aerial photo of Ummeras Bog 
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Figure 3: Current Habitats at Ummeras Bog



https://www.biodiversityireland.ie/
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Common Name Species Name Date of 
Record 

Designation 

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

Common Kestrel  Falco tinnunculus 31/12/2011 

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

Common Kingfisher  Alcedo atthis 31/12/2011 

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 

Common Linnet  Carduelis cannabina 31/12/2011 

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

Common Pheasant  Phasianus colchicus 31/12/2011 

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 III, Section I Bird Species 

Common Snipe  Gallinago gallinago 31/12/2011 

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 III, Section III Bird Species || 
Threatened Species: Birds of 
Conservation Concern || Threatened 
Species: Birds of Conservation Concern 
>> Birds of Conservation Concern - 
Amber List 

Common Starling  Sturnus vulgaris 31/12/2011 

Protected Species: Wildlife Acts || 
Threatened Species: Birds of 
Conservation Concern || Threatened 
Species: Birds of Conservation Concern 
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Common Name Species Name Date of 
Record 

Designation 

>> Birds of Conservation Concern - 
Amber List 

Common Swift  Apus apus 31/12/2011 

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

Common Wood Pigeon  Columba palumbus 08/03/2016 

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 III, Section I Bird Species 

Corn Bunting  Emberiza calandra 31/07/1991 Protected Species: Wildlife Acts 

Corn Crake  Crex crex 31/07/1972 

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 - Red List 

Dunlin  Calidris alpina 29/02/1984 

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 

Eurasian Curlew  Numenius arquata 31/12/2011 

Protected Species: Wildlife Acts || 
Protected 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 

Eurasian Teal  Anas crecca 31/12/2011 

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 >> 



Ummeras Bog                                              May 2021 

AA Reporting  16 

Common Name Species Name Date of 
Record 

Designation 

Annex III, Section II Bird Species || 
Threatened Species: Birds of 
Conservation Concern || Threatened 
Species: Birds of Conservation Concern 
>> Birds of Conservation Concern - 
Amber List 

Eurasian Tree Sparrow  Passer montanus 31/12/2011 

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

Eurasian Woodcock  Scolopax rusticola 31/12/2011 

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 III, Section III Bird Species || 
Threatened Species: Birds of 
Conservation Concern || Threatened 
Species: Birds of Conservation Concern 
>> Birds of Conservation Concern - 
Amber List 

European Golden Plover  Pluvialis apricaria 29/12/2014 

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

Great Cormorant  Phalacrocorax carbo 31/12/2011 

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

Hen Harrier  Circus cyaneus 29/02/1984 

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 
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Common Name Species Name Date of 
Record 

Designation 

Conservation Concern >> Birds of 
Conservation Concern - Amber List 

Herring Gull Larus argentatus 31/07/1991 

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

House Martin  Delichon urbicum 31/12/2011 

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

House Sparrow  Passer domesticus 

31/12/2011 Protected Species: Wildlife Acts || 
Threatened Species: Birds of 
Conservation Concern || Threatened 
Species: Birds of Conservation Concern 
>> Birds of Conservation Concern - 
Amber List 

Lesser Black-backed Gull  Larus fuscus 31/12/2011 

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

Little Grebe  Tachybaptus ruficollis 31/12/2011 

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

Mallard  Anas platyrhynchos 31/12/2011 

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 III, Section I Bird Species 

Merlin  Falco columbarius 29/02/1984 

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 
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Common Name Species Name Date of 
Record 

Designation 

Conservation Concern >> Birds of 
Conservation Concern - Amber List 

Mew Gull  Larus canus 29/02/1984 

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

Mute Swan  Cygnus olor 

31/12/2011 Protected Species: Wildlife Acts || 
Threatened Species: Birds of 
Conservation Concern || Threatened 
Species: Birds of Conservation Concern 
>> Birds of Conservation Concern - 
Amber List 

Northern Lapwing  Vanellus vanellus 29/12/2014 

Protected Species: Wildlife Acts || 
Protected 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 

Rock Pigeon  Columba livia 31/12/2011 

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

Sand Martin  Riparia riparia 31/12/2011 

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

Sky Lark  Alauda arvensis 31/12/2011 

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

Spotted Flycatcher  Muscicapa striata 31/07/1991 

Protected Species: Wildlife Acts || 
Threatened Species: Birds of 
Conservation Concern || Threatened 
Species: Birds of Conservation Concern 
>> Birds of Conservation Concern - 
Amber List 
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Common Name Species Name Date of 
Record 

Designation 

Stock Pigeon  Columba oenas 31/12/2011 

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

Whinchat  Saxicola rubetra 31/12/2011 

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

Whooper Swan  Cygnus cygnus 29/02/1984 

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 

Yellowhammer  Emberiza citrinella 20/06/2017 

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

Freshwater White-clawed 
Crayfish  

Austropotamobius 
pallipes 09/09/2015 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex II || Protected 
Species: EU Habitats Directive >> Annex 
V || Protected Species: Wildlife Acts 

Gammarus pulex Gammarus pulex 17/08/2009 
Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
Medium Impact Invasive Species 

Butterfly-bush  Buddleja davidii 18/09/2019 
Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
Medium Impact Invasive Species 

Canadian Waterweed  Elodea canadensis 15/09/2009 

Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
High Impact Invasive Species || Invasive 
Species: Invasive Species >> Regulation 
S.I. 477 (Ireland) 

Japanese Knotweed  Fallopia japonica 27/06/2017 Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
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Common Name Species Name Date of 
Record 

Designation 

High Impact Invasive Species || Invasive 
Species: Invasive Species >> Regulation 
S.I. 477 (Ireland) 

Sycamore  Acer pseudoplatanus 19/06/2019 
Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
Medium Impact Invasive Species 

Aphanomyces astaci Aphanomyces astaci 28/05/2019 
Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
High Impact Invasive Species 

Marsh Fritillary  Euphydryas aurinia 19/06/2019 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex II || Threatened 
Species: Vulnerable 

Small Heath  Coenonympha 
pamphilus 21/06/2020 Threatened Species: Near threatened 

Wall  Lasiommata megera 05/06/1970 Threatened Species: Endangered 

Andrena  Melandrena) 
nigroaenea 15/04/2014 Threatened Species: Vulnerable 

Gooden's Nomad Bee  Nomada goodeniana 16/04/2014 Threatened Species: Endangered 

Halictus  Seladonia tumulorum 15/08/1923 Threatened Species: Near threatened 

Large Red Tailed Bumble 
Bee  

Bombus 
(Melanobombus) 
lapidarius 

27/05/2020 
Threatened Species: Near threatened 

Procloeon bifidum Procloeon bifidum 31/12/1996 Threatened Species: Vulnerable 

Blind Snail  Cecilioides 
(Cecilioides) acicula 18/08/1990 Threatened Species: Vulnerable 

Common Garden Snail  Cornu aspersum 18/08/1990 
Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
Medium Impact Invasive Species 

Common Whorl Snail  Vertigo (Vertigo) 
pygmaea 02/04/1971 Threatened Species: Near threatened 

Desmoulin's Whorl Snail  Vertigo (Vertigo) 
moulinsiana 02/04/1971 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex II || Protected 
Species: Wildlife Acts || Threatened 
Species: Endangered 

Ear Pond Snail  Radix auricularia 31/12/1940 Threatened Species: Vulnerable 
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Common Name Species Name Date of 
Record 

Designation 

English Chrysalis Snail  Leiostyla (Leiostyla) 
anglica 02/04/1971 Threatened Species: Vulnerable 

Field Slug  Deroceras (Deroceras) 
agreste 31/12/1940 Threatened Species: Data deficient 

Globular Pea Mussel  Pisidium hibernicum 31/12/1940 Threatened Species: Near threatened 

Glutinous Snail  Myxas glutinosa 31/12/1940 Threatened Species: Endangered 

Heath Snail  Helicella itala 18/08/1990 Threatened Species: Vulnerable 

Jenkins' Spire Snail  
Potamopyrgus 
antipodarum 02/04/1971 

Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
Medium Impact Invasive Species 

Keeled Slug  
Tandonia sowerbyi 31/12/1940 

Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
Medium Impact Invasive Species 

Lake Orb Mussel  Musculium lacustre) 31/12/1940 Threatened Species: Vulnerable 

Marsh Whorl Snail  Vertigo (Vertigo) 
antivertigo 

02/04/1971 Threatened Species: Vulnerable 

Moss Bladder Snail  Aplexa hypnorum 31/12/1940 Threatened Species: Vulnerable 

Moss Chrysalis Snail  Pupilla (Pupilla) 
muscorum 

31/12/1910 Threatened Species: Endangered 

Smooth Grass Snail  Vallonia pulchella 02/04/1971 Threatened Species: Vulnerable 

Swan Mussel  Anodonta (Anodonta) 
cygnea 

31/12/1993 Threatened Species: Vulnerable 

Tree Snail  Balea (Balea) perversa 31/12/1910 Threatened Species: Vulnerable 

Wrinkled Snail  Candidula intersecta 
31/12/1940 Invasive Species: Invasive Species || 

Invasive Species: Invasive Species >> 
Medium Impact Invasive Species 

Blunt-fruited  Pottia (Tortula 
modica) 

28/11/2011 Threatened Species: Vulnerable 

Large White-moss  Leucobryum glaucum 

28/11/2011 Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex IV || Threatened 
Species: Least concern 

Sausage Beard-moss  Didymodon 
tomaculosus 

28/11/2011 Threatened Species: Vulnerable 

Common Lizard  Zootoca vivipara 27/09/2018 Protected Species: Wildlife Acts 
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Common Name Species Name Date of 
Record 

Designation 

American Mink  Mustela vison 04/10/2010 

Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
High Impact Invasive Species || Invasive 
Species: Invasive Species >> Regulation 
S.I. 477 (Ireland) 

Brown Long-eared Bat  Plecotus auritus 07/05/2009 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex IV || Protected 
Species: Wildlife Acts 

Brown Rat  Rattus norvegicus 29/12/2015 

Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
High Impact Invasive Species || Invasive 
Species: Invasive Species >> Regulation 
S.I. 477 (Ireland) 

Daubenton's Bat  Myotis daubentonii 31/08/2013 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex IV || Protected 
Species: Wildlife Acts 

Eastern Grey Squirrel  Sciurus carolinensis 15/04/2014 

Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
High Impact Invasive Species || Invasive 
Species: Invasive Species >> EU 
Regulation No. 1143/2014 || Invasive 
Species: Invasive Species >> Regulation 
S.I. 477 (Ireland) 

Eurasian Badger  Meles meles 19/05/2018 Protected Species: Wildlife Acts 

Eurasian Pygmy Shrew  Sorex minutus 30/09/2018 Protected Species: Wildlife Acts 

Eurasian Red Squirrel  Sciurus vulgaris 04/07/2018 Protected Species: Wildlife Acts 

European Otter  Lutra lutra 26/08/2018 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex II || Protected 
Species: EU Habitats Directive >> Annex 
IV || Protected Species: Wildlife Acts 

European Rabbit  Oryctolagus cuniculus 21/02/2006 
Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
Medium Impact Invasive Species 

Greater White-toothed 
Shrew  Crocidura russula 27/08/2018 

Invasive Species: Invasive Species || 
Invasive Species: Invasive Species >> 
Medium Impact Invasive Species 

Lesser Noctule  Nyctalus leisleri 10/08/2013 Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
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Common Name Species Name Date of 
Record 

Designation 

Directive >> Annex IV || Protected 
Species: Wildlife Acts 

Natterer's Bat  Myotis nattereri 07/05/2009 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex IV || Protected 
Species: Wildlife Acts 

Pine Marten  Martes martes 18/05/2018 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex V || Protected 
Species: Wildlife Acts 

Pipistrelle  Pipistrellus pipistrellus 
sensu lato 05/08/2013 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex IV || Protected 
Species: Wildlife Acts 

Soprano Pipistrelle  (Pipistrellus pygmaeus 10/08/2013 

Protected Species: EU Habitats Directive 
|| Protected Species: EU Habitats 
Directive >> Annex IV || Protected 
Species: Wildlife Acts 

West European 
Hedgehog  (Erinaceus europaeus 04/06/2014 Protected Species: Wildlife Acts 

 

2.5.1.2 National Parks and Wildlife Service Data Request 

Table 2 presents protected species records held for hectad N61 by the National Parks and Wildlife Service. 

Table 2: NPWS records of protected and invasive species in N61 10km grid square (hectad) 

Common 
Name 

Species Name Record Date Location(s) 

Corncockle Agrostemma 
githago 1898 Rathangan 

White-clawed 
Crayfish 

Austropotamobius 
pallipes 

Numerous 
dates 

Barrow; Slate (east of Rathangan Bridge, 
upstream of Barrow River confluence, east of 
Rathangan Bridge); Tully Stream; Figile;  

Cladonia 
ciliata var. 
tenuis 

Cladonia ciliata var. 
tenuis 1988 

Derrylea Bog 

Cladonia 
portentosa 

Cladonia 
portentosa 1988 Derrylea Bog 

Basil Thyme Clinopodium acinos 1898, 1988, 
1991 & 1992 

Thomastown; Crossmorris 
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sensitive features of Qualifying Interest in the accompanying Site Specific Conservation Objectives for the 
River Barrow and River Nore SAC.  
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Table 3: Baseline water quality information for Ummeras Bog 

Emission Point 
IPC 
Licence 
ELV 

River 
Barrow 
and River 
Nore SAC 
Target 
SSCO 
parameter4 

01/10/2020 01/11/2020 01/12/2020 01/01/2021 01/02/2021 01/03/2021 01/04/2021 

Suspended solids (mg/l)  

SW4 35 n/a 3 2 2 5 3 2 2 

SW6 35 n/a 2 2 2 2 2 2 2 

Ammonia as N (mg/l)  

SW4 4.530 n/a 2.86 2 2.05 1.63 1.43 0.902 0.881 

SW6 4.530 n/a 2.04 1.9 1.39 1.05 0.92 0.887 0.182 

Total Phosphorus (mg/l)  

SW4 n/a n/a 0.05 0.06 0.05 0.05 0..05 0.05 0.05 

SW6 n/a n/a 0.05 0.05 0.14 0.05 0.19 0.24 0.26 

pH  

 
4 Target water quality parameters for nutrients such as ammonia and phosphorus are not provided for water dependent or nutrient sensitive features of Qualifying 
Interest in the accompanying Site Specific Conservation Objectives for the River Barrow and River Nore SAC.   
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Emission Point 
IPC 
Licence 
ELV 

River 
Barrow 
and River 
Nore SAC 
Target 
SSCO 
parameter4 

01/10/2020 01/11/2020 01/12/2020 01/01/2021 01/02/2021 01/03/2021 01/04/2021 

SW4 n/a n/a 7.3 7.4 7.4 7.5 7.6 7.7 7.9 

SW6 n/a n/a 6.2 6.3 6.8 6.8 7 6.9 7.3 

COD (mg/l)  

SW4 n/a n/a 94 91 81 83 75 67 65 

SW6 n/a n/a 115 90 106 94 87 87 87 
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Monitoring analysis over the past 5 yrs. of the IPC licence environmental monitoring programme, indicate 
that results were under the ELV for SS and the trigger level for Ammonia, and within the majority of the 
trigger level for COD (see below table extracted from the accompanying rehabilitation plan). 

 

It is expected that following the implementation of the PCAS at Ummeras Bog the concentration of TP, 
ammonia, as well as Suspended Solids (SS) will follow a downward trend and will within the short-term (i.e. 
within a 3-year period) reduce concentrations of these parameters to below the NPWS limits.  

This projection is supported by water quality monitoring of 2 other similar raised bogs (Longfordpass Bog and 
Corlea Bog) that were previously subject to industrial peat extraction and that have since been subject to 
peatland rehabilitation.  Graph 1 and Graph 2 below shows the downward trend for ammonia at 
Longfordpass Bog and Corlea Bog respectively.  

Graph 3 shows a consistent low level of TP recorded for Corlea Bog. The laboratory detection limit for TP is 
0.05mg/l and Graph 2 shows that concentrations for TP are below the laboratory limits of detection, 
indicating very low levels. Similarly, the laboratory detection limits for SS was 5ml/l up until July 2019. The 
laboratory was changed in July 2019 and a new detection limit for SS of 2mg/l was applied. The SS 
concentrations were consistently below the 5mg/l and the 2mg/l at both laboratories, indicating very low SS 
concentrations in silt pond outfalls. Rehabilitation measures continue to establish at Corlea Bog and it has 
yet to stabilise, but the downward trend for ammonia found during the stabilisation of rehabilitation 
measures shows that once stabilised, the re-wetted bog will reduce ammonia emissions to the receiving and 
downstream environment. It is also reasonable to predict a downward trend for SS and TP as the 
rehabilitation measures become established.  

It is further noted that the concentrations of TP, SS and ammonia reported in the above table are from onsite 
silt ponds. The silt pond network at Ummeras Bog discharges to the Slate_070 and Figile_080 watercourses.  
Water quality in the receiving Slate_070 watercourse is given At Risk status on the EPA mapviewer5 and 
unassigned for the Figile_080 watercourse. Q values for both of these watercourses at the nearest 
downstream sampling point are evaluated as Q3-4, indicating Moderate Water Quality Status. Nonetheless, 
the waters discharging from silt ponds at Ummeras are diluted within the receiving watercourses and their 
downstream sections.   

 
5 https://gis.epa.ie/EPAMaps/  

https://gis.epa.ie/EPAMaps/
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Graph 1: Ammonia Concentrations and Trend at Longfordpass Bog 2015-2019 

 

 

 

Graph 2: Ammonia Levels at Corlea Bog 2017-2019 
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Graph 3: TP Concentrations at Corlea Bog, showing the limit of detection at 0.05mg/l 
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Figure 5: Mammal Signs and Features within the Ummeras Bog Site
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2.5.3 Species of Conservation Interest 

Silt ponds on Ummeras Bog are visited by Kingfisher; this species is of particular conservation interest as it is 
listed on Annex I of the EU Habitats Directive. Woodcock (BoCCI Red-listed), Hen Harrier Teal and Snipe 
(BoCCI Amber listed) have been recorded using the site in winter. 

Marsh Fritillary butterfly has been recorded on the bog remnant along the western margin; this species is on 
Annex II of the EU Habitats Directive. 

Signs of several mammal species have been noted by Bord na Móna ecologists during surveys of Ummeras 
including Red Fox (Vulpes vulpes), Badger (Meles meles), Irish Hare (Lepus timidus subsp. hibernicus), Fallow 
Deer (Dama dama) and American Mink (Mustela vison) are likely to occur in suitable habitat based on records 
from the NBDC website. 

2.5.4 Invasive species 

Invasive plant species were not identified within the Ummeras bog site or its environs during the January and 
March 2021 site visits. No invasive species, as listed under Regulation (EU) 1143/2014 on the prevention and 
management of the introduction and spread of invasive alien species, have been recorded at Ummeras Bog.  

A broad range of common garden escapes are occasionally present around the margins of Bord na Móna 
bogs, and although spatial overlap with the PCAS is expected to be limited, these are, where necessary, to be 
treated in line with Best Practice during PCAS activities. Invasive alien species known to occur at the subject 
bog (or desktop review suggests presence is likely), and for which reasonably foreseeable source impact 
pathways for dispersal may result from the proposed PCAS are described here.  
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2.5.5 Certainty and Sufficiency of Data 

The Biodiversity baseline information presented in this Appropriate Assessment reporting was collated from 
site investigations and field surveys, along with publicly available online resources including from the National 
Biodiversity Data Centre (NBDC) and the National Parks and Wildlife Service (NPWS) online webpage, which 
are regularly updated. 

All field survey work was carried out by qualified and experienced ecologists. 

In addition, where required, or possible, specific data requests have been made to NPWS via the online data 
request facility, specifically with regards to records of sensitive species; and, to BirdWatch Ireland in respect 
of the results of IWeBS surveys, which are available upon request.  

Further sources of data used to supplement the current appraisal, included current, up to date, Bord na Móna 
held habitat mapping datasets, as well as previously commissioned baseline reporting of Bord na Móna Bog 
Groups, reporting to inform Bord na Móna wind farm proposals, and any available Bord na Móna wind farm 
monitoring reports where it was deemed there was overlap with the current scope of PCAS activities. 
Citations are provided at the end of this report for any reports which have been referenced. 

For the avoidance of doubt although some of this supplementary baseline data was 3+ years old, due regard 
has been given to the passage of time & any changes to the baseline environment at Ummeras in the interim 
period were considered by a suitably qualified ecologist; visits to inform the current appraisal were used as 
ground-truthing exercises to confirm the relevance or not of any previously defined baseline information. 

In the most part, due the continuation of industrial Peat Extraction by Bord na Móna up to and including the 
year 2019 at Ummeras, it was considered that habitats at the bog remained relatively unchanged from the 
point at which many prior baseline surveys were undertaken, and therefore, it is considered that data 
presented in prior baseline reporting was of relevance, with exceptions noted. Nonetheless reliance is 
focussed primarily on the most recently available or collected data. 
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Figure 6: Completed Peat blockage (reproduced from Mackin et al., 2017) 

3.Blocking Outfalls 

The key objective from targeted blocking of outfalls within a bog is to re-wet peat but to manage water-levels 
at an appropriate level for the development of wetland and peatland vegetation.  This measure optimises re-
wetting of cutaway. This measure also has additional benefits of reducing fluvial carbon loss (via water) and 
also improving water quality leaving the site by reducing emissions of silt and ammonia.   

Targeted blocking of outfalls is suitable for bogs or portions of bogs that have already had a period of natural 
colonisation, minimising disturbance to pioneer habitats that are already developing.  It is also appropriate 
for locations where there is establishing habitats and where former drainage infrastructure is already starting 
to break down.  Hydrological modelling and an understanding of site drainage is required to identify 
appropriate locations for targeted drain-blocking to maximise re-wetting. Drains are blocked at these 
locations using an excavator by lifting pipes and filling holes with peat or local sub-soils.   

Again, the key objective is to manage water-levels at 0-10 cm above the peat surface for as much of the year 
as possible.  Some deeper water is inevitable due to heterogenous topography of the cutaway.  This measure 
can be particularly effective as outfall pipes generally run perpendicular to field drains to catch and transport 
water off the bog.  The outfalls have been piped through high fields.  Blocking pipes at the high fields means 
that the high fields can be converted to natural berms or embankments, creating a compartmented wetland. 

An Excavator is used to form a key on either side of the drain which forms the outfall from the bog or field. 
A strip of peat is taken from the centre of the adjacent field, pushed into the drain and compacted by the 
bull-dozer tracking over the drain block from the opposite side of the drain to the excavator. The approximate 
width of the block is 3-5 times the width of the drain. Blocks have to be wide enough to prevent water moving 
around the blockage and to prevent further leakage when the block subsides. Where possible and available, 
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vegetation is used to cover the peat forming the outfall blockage. This measure is strongly linked with the 
next in respect of water level management. 
  See Methodology Drawing PCAS-0100-014. 

4. Managing water levels  

Overflow Pipes 

This prescription is associated strongly with the blocking of outfalls.  Following the blocking of outfalls, some 
high fields may require overflow pipes to be installed to manage water levels at the required height above 
peat surface and/or in instances where a series of high fields have been flooded using the cascade effect, the 
lowermost field may require the outfall to be piped and managed to facilitate access for example. Overflow 
pipes will typically be new, 100mm plastic pipes. 

Overflow pipes are installed using an excavator. 

Figure 7: Examples of installed overflow pipes 

5.Field Reprofiling 

Typical existing bare peat fields are cambered (higher) in the centre and lower towards the drains, helping 
drainage of the fields but limiting the re-wetting of the central area. The concept of field re-profiling is to 
level the surface of the individual peat production fields to retain surface water at the required depth. On 
peatlands with increased slopes it will be more advantageous to create shallow depressions. 
 
This variation of the DPT4 process, which uses a screw-leveller and bulldozer, can be described as a number 
of distinct phases. 

Phase 1: Re-Profiling of Field Surface 
The first operation in the re-profiling process begins with using a Screw-Leveller to remove the high central 
camber from individual production fields and deposit the peat on the lower-lying edges of the same 
production field. The Screw-Leveller, with a level axis, will run up the first side of the production field and 
down the other side close to the edge of the drain, resulting in some of the peat being tipped into the drain. 
 
Phase 2: Infilling of Drains 
Next the Bull-dozer will run up the first side of the production field and down the other side with the front 
blade at an angle placing the peat in the drain. 
 
Phase 3: Final Levelling of Drains & Field 
Next the Bull-dozer will track over the first of the infilled drains and then back down the other drain 
compacting and levelling the peat. It will also make a pass down the middle of field flattening any peat 
mounds left between Screw Leveller and Bulldozer runs. 
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Phase 4: Drain Blocking 
 
Drain blocks are constructed using an Excavator operating at a perpendicular direction to the field drains. A 
key is cut in the drain approximately 500mm deep ensuring that it is wider than the actual drain. A 500mm 
depth of peat is removed from bottom of drain also and placed behind the machine for replacement later.  
 
An area behind the machine, within reach of the excavator arm, is selected is to be used as a borrow pit. Turf 
and degraded peat is removed from the surface. This material is placed close by to be used as cover later. 
'Clay' like peat is extracted from pit and compacted in 300mm layers using the excavator bucket, to form the 
drain block. The peat is firmly compacted using the machine bucket before laying more peat from the borrow 
pit. The drain block is built up at least 300-500mm above the ground level of the bog to allow for subsequent 
shrinkage of the peat as it dries. 
 
The borrow pit is then back filled with the peat extracted from the bottom of the drain. The sides of the 
borrow pit are pressed down and graded with the excavator bucket. (If any vegetation present, it is carefully 
removed at the start and left aside for replacement at the end of the process, to help bind and stabilise the 
top of the drain block. 

Phase 5: Cross Berm 
 
Next the Bull-dozer is used to form peat transverse (i.e. across the production field, and perpendicular to the 
drain on either side) Cross Berms approximately 5.0m wide x 300mm high at given centres along the length 
of the production field. This reduces sheet flow of water. 
 

 

Figure 8: Indicative methodology for field profiling DPT4A 
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6. Berms and field reprofiling (45m x 60m cell) 

This measure (DPT4 variation) seeks to create large flat areas or cells of shallow water on bare peat, across 
multiple fields that are enclosed by shallow berms to retain shallow surface water. The creation of cells will 
help retain surface water, keeping peat wet and will further slow water movement through the cutaway.   

Phase 1 Drain Blocking and Re-Profiling of Fields Surface 
 

Drain blocks are constructed using an Excavator operating at a perpendicular direction to the field drains. A 
key is cut in the drain approximately 500mm deep ensuring that it is wider than the actual drain. A 500mm 
depth of peat is removed from bottom of drain also and placed behind the machine for replacement later.  
 
An area behind the machine, within reach of the excavator arm, is selected is to be used as a borrow pit. Turf 
and degraded peat is removed from the surface. This material is placed close by to be used as cover later. 
'Clay' like peat is extracted from pit and compacted in 300mm layers using the excavator bucket, to form the 
drain block. The peat is firmly compacted using the machine bucket before laying more peat from the borrow 
pit. The drain block is built up at least 300-500mm above the ground level of the bog to allow for subsequent 
shrinkage of the peat as it dries. 
 
The borrow pit is then back filled with the peat extracted from the bottom of the drain. The sides of the 
borrow pit are pressed down and graded with the excavator bucket. (If any vegetation present, it is carefully 
removed at the start and left aside for replacement at the end of the process, to help bind and stabilise the 
top of the drain block. 

The centre of the cambered field is used as one side of the cell. A bulldozer is used to level and flatten the 
base of the cell and to infill the drains by removing the camber from the fields. Laser levels are mounted on 
bull-dozers to allow the machine drivers to move peat and create flat surfaces to the appropriate levels. 

Phase 2: Formation of Surface Berms and Levelling Base of Cells 

Berms are formed 45m in length and 60m across 4 fields to create an enclosed cell. The berms are relatively 
shallow (300mm high) and are 5.0 m wide. 

The berms are constructed using a bull-dozer pushing the peat obtained from the original field camber to 
form mounds. The mounds of loose peat are then levelled and compacted using the machine's tracks to 
ensure that the berm retains shallow water in the cell. The top surface level of the berms is constructed with 
a high level of accuracy. 

Phase 3 Final Profile 

Drainage pipes are incorporated into the berm construction at specific locations to manage overflows and 
prevent berm erosion. 
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berms. As cells are constructed production field drains will be infilled with peat. Cells will be sized relatively 
small to prevent wave erosion affecting the development of moss growth.   

Phase 1 Drain Blocking and Re-Profiling of Fields Surface 
 

Drain blocks are constructed using an Excavator operating at a perpendicular direction to the field drains. A 
key is cut in the drain approximately 500mm deep ensuring that it is wider than the actual drain. A 500mm 
depth of peat is removed from bottom of drain also and placed behind the machine for replacement later.  
 
An area behind the machine, within reach of the excavator arm, is selected is to be used as a borrow pit. Turf 
and degraded peat is removed from the surface. This material is placed close by to be used as cover later. 
'Clay' like peat is extracted from pit and compacted in 300mm layers using the excavator bucket, to form the 
drain block. The peat is firmly compacted using the machine bucket before laying more peat from the borrow 
pit. The drain block is built up at least 300-500mm above the ground level of the bog to allow for subsequent 
shrinkage of the peat as it dries. 
 
The borrow pit is then back filled with the peat extracted from the bottom of the drain. The sides of the 
borrow pit are pressed down and graded with the excavator bucket. (If any vegetation present, it is carefully 
removed at the start and left aside for replacement at the end of the process, to help bind and stabilise the 
top of the drain block. 

The centre of the cambered field is used as one side of the cell. A bulldozer is used to level and flatten the 
base of the cell and to infill the drains by removing the camber from the fields. Laser levels are mounted on 
bull-dozers to allow the machine drivers to move peat and create flat surfaces to the appropriate levels. 

Phase 2: Formation of Surface Berms and Levelling Base of Cells 

Berms are formed 30m in length and 30m across 3 fields to create an enclosed cell. The berms are relatively 
shallow (300mm high) and are 5.0 m wide. 

The berms are constructed using a bull-dozer pushing the peat obtained from the original field camber to 
form mounds. The mounds of loose peat are then levelled and compacted using the machine's tracks to 
ensure that the berm retains shallow water in the cell. The top surface level of the berms is constructed with 
a high level of accuracy. 

Phase 3 Final Profile 

Drainage pipes are incorporated into the berm construction at specific locations to manage overflows and 
prevent berm erosion. 
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Figure 10: Indicative methodology for cut and fill cell bunding 

9. Sphagnum Inoculation 

The main objective of this enhanced rehabilitation intervention is to accelerate the rate of natural 
colonisation of Sphagnum moss at suitable sites by introducing donor material.  The presence of Sphagnum-
rich vegetation on peatlands brings significant benefits as this is considered a potential carbon sink.   

There is potential to use Sphagnum inoculation to establish and diversify selected small areas on target sites 
with Sphagnum species, which in turn, and in combination with natural colonisation, can then naturally 
colonise the remaining deep peat cutover bog area.  Sphagnum inoculation should only be used in 
appropriate environmental conditions (water-logged, deep peat with stable water levels and with more 
acidic water chemistry).   

It is proposed to use locally sourced Sphagnum and procured donor material, sourced from older established 
Bord na Móna cutover bog sites where possible, to inoculate Bord na Móna deep peat cutover bogs.  Small 
amounts (handfuls) will be distributed into the newly created cells on deep peat cutover bog.  This material 
can be planted into the soft peat or scattered into shallow water.  The use of significant volumes of Sphagnum 
donor material is constrained by the small amount of suitable donor material and donor sites.  It is also 
proposed to use Sphagnum donor material developed in greenhouses (e.g. Beadaplugs), where suitable 
donor material can be made available, and where this is required.   

There are significant benefits for climate action from establishing Sphagnum-rich peatland vegetation 
communities.  These have been found to quickly develop as carbon sinks (> 10 year).  This enhanced measure 
will be used in combination with some of the other enhanced re-wetting measures (cut and fill cell bunding) 
to accelerate and optimise the development of Sphagnum-rich vegetation on suitable deep peat cutaway 
sites.   
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Figure 11: Drainage Management Measures for Ummeras Bog (derived from the Drainage Management 
Plan for Ummeras Bog) 

See Appendix D for the full suite of Methodology Drawings. 
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Figure 12: Proposed Enhanced (PCAS) Rehabilitation Plan
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Collectively, ceasing industrial peat production, re-wetting and re-vegetating will minimise any risk of 
emission to air from dust. During the operational stage of Peatland Rehabilitation, typical emission of dust 
from exposed peat to air is expected to cease.  

Carbon Emissions 

Following rehabilitation and into the early operational stage Ummeras Bog may continue to be a carbon 
source, however as habitats stabilise following intervention, the bog is expected to, over time, become a 
carbon sink in part. 
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and their co-location within the Figile / Barrow catchment means there is potential for in-
combination effects.   

- Esker Bog - Located <18km upstream of Ummeras bog and drains to the Figile catchment. Esker Bog 
supports remote connectivity to the downstream sections of River Barrow and River Nore SAC via 
the  Figile watercourse. The hydrological connectivity between Esker Bog, the Figile catchment and 
the River Barrow and River Nore SAC means there is potential for in-combination effects.   

The construction phase of decommissioning and rehabilitation at this bog may overlap those proposed for 
Ummeras Bog. Bogs sites within the Kilberry Bog Group  are located within the Barrow catchment and 
support connectivity with the River Barrow and River Nore SAC. These include Kilberry Bog,  Gilltown Bog and 
Prosperous Bog. Should decommissioning or rehabilitation at these sites commence alongside or overlap 
those proposed for Ummeras, this could result in in-combination or cumulative effects to the River Barrow 
and River Nore SAC.  

The Operational stage of Ummeras Bog Decommissioning and Rehabilitation will overlap the Rehabilitation 
stage of other bogs within the Kilberry Bog group however the expected magnitude of any effects from 
Ummeras Bog at this lifecycle stage are evaluated as insufficient to result in in-combination effects. The 
possibility of likely significant in combination effects can reasonably be excluded on this basis. 

As outlined, bog sites within the Kilberry Bog Group proposed for decommissioning and rehabilitation in 
2021, support potential connectivity with the River. The decommissioning and rehabilitation of any other 
bogs within the greater Kilberry Bog Group will be subject to Appropriate Assessment and it is considered 
the requisite mitigation will be in place should the potential for any adverse effects on European site integrity 
be identified as part of the Appropriate Assessment process. This should also identify the potential for any 
sequential in-combination pathways, in particular should temporal overlap exist. 

2.6.3.2 Turbary 

Private turbary exists at the south-western fringe of Ummeras Bog where a limited area (3 plots comprising 
ca. 2.5ha in total) had been subject to annual licenced peat extraction up to 2019. Analysis of aerial 
photography displays evidence of unauthorised turbary occurs at various locations within 15km of Ummeras 
Bog such as Monasterevin Bog or Clogheen Bog, downstream of Ummeras Bog on the fringes of 
Monasterevin town. Hydrological linkages between these turbary sites, the receiving environment may exist, 
primarily via drainage to EPA blue line watercourses. These linkages provide potential to contribute to in-
combination or cumulative effects to the River Barrow and River Nore SAC.  

2.6.3.3 NPWS Raised Bog Restoration Mouds Bog SAC (002331) and Coolrain Bog SAC (002332) 

Mouds Bog SAC and Coolrain Bog SAC are located 14km and 41km east and south-west of the proposed 
Ummeras bog rehabilitation area respectively and may possibly be subject to restoration and rehabilitation 
practices in the short-term.  

An Appropriate Assessment (of the National Raised Bog SAC Management Plan 2017-2022)  has been carried 
out in accordance with Regulation 42(11) and 42(12) of the European Communities (Birds and Natural 
Habitat) Regulations 2011-2015 and has had regard to the findings of the Natura Impact Statement, the 
conservation and management measures set out in the National Raised Bog SAC Management Plan 2017-
2022 and which constitute plan-level mitigation measures, and the submissions and observations received 
on the (draft) National Raised Bog SAC Management Plan8. One of the primary mitigation elements proposed 
is that screening for appropriate assessment and if necessary appropriate assessment will be carried out in 

 
8 https://www.npws.ie/sites/default/files/general/AA%20Determination%20NRBMP%202017_2022_0.pdf  

https://www.npws.ie/sites/default/files/general/AA%20Determination%20NRBMP%202017_2022_0.pdf






https://www.npws.ie/protected-sites
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Figure 14: European Sites within 15km of Ummeras Bog  
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Figure 15: Proximal, adjacent or overlapping European Sites
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 European Site 
Name and Code 

Qualifying Interest /  Special 
Conservation Interest and 
Code 

*denotes a priority habitat 

Summary Description (from Site 
Synopsis) Data Source 

raised bogs in Ireland. It is a site of 
considerable conservation 
significance comprising a large 
raised bog, a rare habitat in the E.U. 
and one that is becoming 
increasingly scarce and under 
threat in Ireland. This site supports 
a good diversity of raised bog 
microhabitats including 
hummock/hollow complexes, 
pools and flushes, and cutover, all 
of which add to the diversity and 
scientific value of the site. Active 
raised bog is listed as a priority 
habitat on Annex I of the E.U. 
Habitats Directive. Priority status is 
given to habitats and species that 
are threatened throughout the E.U. 
Ireland has a high proportion of the 
total E.U. resource of this habitat 
type (over 60%) and so has a special 
responsibility for its conservation 
at an international level (NPWS, 
2014).  

4 
The Long Derries 
Edenderry SAC 
(000925) 

[6210] Semi-natural dry 
grasslands and scrubland facies 
on calcareous substrates 
(Festuco Brometalia) (* 
important orchid sites)*  

The Long Derries is located 
approximately 5 km south-east of 
Edenderry in Co. Offaly and is part 
of a low esker ridge running from 
Edenderry to Rathdangan. It 
consists primarily of glacial gravels 
interspersed with loam and peat 
soil. The Long Derries is of botanical 
importance due to the presence of 
good quality dry, calcareous 
grassland, an interesting gravel pit 
flora and the presence of three rare 
plant species, two of which are 
legally protected. The presence of 
an interesting transition habitat 
from esker to peatland, and a 
varied bird population, including 
the rare Nightjar and Partridge, 
adds to the importance of the site 
(NPWS, 2013).  

NPWS (2020) 
Conservation 
objectives for The 
Long Derries, 
Edenderry SAC 
[000925]. Generic 
Version 7.0. 
Department of 
Culture, Heritage and 
the Gaeltacht. 
Accessed online 
24.01.2021 
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2.8 Sources of Information & Consultation 

2.8.1 Consultation 

Consultation seeks to engage an audience of relevant stakeholders at both a national and local level.  

To inform the current Rehabilitation Plan, both national and local stakeholders, including neighbours whose 
land adjoins Ummeras Bog and local representatives of national bodies (such as Regional National Parks and 
Wildlife Service staff) and relevant offices in County Councils (such as the Heritage or Environmental Offices) 
have been contacted. Any identified local interest groups have been sought and informed of the opportunity 
to engage with this rehabilitation plan, and when identified have been invited to submit their comments or 
observations in relation to the proposed rehabilitation at Ummeras Bog (see Appendix B). 

See Section 4 of the Rehabilitation Plan included as Appendix B for a full consultation report. 

Formal consultation has been undertaken with NPWS regarding proposed Decommissioning and 
Rehabilitation Plans, including protected Sites. The findings and feedback from the consultation process have 
been fed into the final rehabilitation and decommissioning plans. Due cognisance was also given to 
information available on the NPWS website at: 

https://www.npws.ie/development-consultations#.  

In addition, two meetings were held with the EAU to discuss consultation with the Minister in accordance 
with Regulation 42(9) of the European Communities (Birds and Natural Habitats) Regulations, 2011. 

 

2.8.2 Sources of Information 

Other sources of Information, which were considered during this Screening evaluation, included both desktop 
studies and fieldwork: 

 Review of the Conservation Objectives, Site Synopsis and Site boundary information for the European Sites 
within with study area; 

 Review of OSI Discovery Mapping for the 15km study area around Ummeras Bog; 
 Review of EPA online mapping for watercourse features (https://gis.epa.ie/EPAMaps/); 
 Review of location and layout mapping for proposed Rehab; 
 Review of the detailed description of proposed Decommissioning and Rehabilitation measures, including 

methodologies specific to the main categories of land types under consideration, which occur in cutaway 
bogs;  

 Review of other plans and projects within 15km  
 Review of the results of previous Ecological Surveys of Ummeras Bog, along with recent confirmatory site 

visits; and   
Additional on-line resources were also incorporated into the desk study, including: 

 Review of the National Biodiversity Data Centre (NBDC) webmapper; 
 Inland Fisheries Ireland (IFI) Reports; 
 Environmental Protection Agency database (www.epa.ie); 
 EPA Guidance on Requests for Alterations to a Licensed Industrial or Waste Activity; 
 BirdWatch Ireland online data (including I-WeBS and CBS datasets; www.birdwatchireland.ie); 
 Geological Survey of Ireland - National Draft Bedrock Aquifer map; 
 Geological Survey of Ireland - Groundwater Database (www.gsi.ie);  
 National Parks & Wildlife Services Public Map Viewer (www.npws.ie);  

https://www.npws.ie/development-consultations
https://gis.epa.ie/EPAMaps/
http://www.epa.ie/
http://www.birdwatchireland.ie/
http://www.gsi.ie/
http://www.npws.ie/


http://www.catchments.ie/
http://www.floodmaps.ie/
http://www.cfram.ie/
https://www.npws.ie/maps-and-data/habitat-and-species-data/article-17
https://www.npws.ie/maps-and-data/habitat-and-species-data/article-17
https://www.npws.ie/maps-and-data/habitat-and-species-data/article-12-data
https://www.npws.ie/maps-and-data/habitat-and-species-data/article-12-data
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2.9.1.3 Indirect or ex-situ disturbance or displacement of Qualifying Interests 

Sources (all outside SAC boundaries): Decommissioning and Rehabilitation activities; movement of 
construction machinery and vehicles including rail; presence of personnel; noise and vibration and/or visual 
intrusion from construction works and construction machinery. 

Working within watercourses and drainage channels along the site boundary / periphery to retain the function 
of hydraulic barriers between the site and the surrounding environment and to sustain the flow of surface 
water around the margins of the site. Such works may require localised instream works, mobilisation of 
particulate matter, local excavations within drainage channels, machinery works within and adjacent to 
watercourses.  

Pathway: contact (direct contact with BnM personnel during site works), air (through its ability to transmit 
noise effects), visibility (on site presence of BnM personnel) 

Potential Ummeras Bog Decommissioning and Rehabilitation Impact/Pathway Connectivity: The impact 
sources identified above may result in possible localised impacts occurring within the local context of the 
decommissioning and rehabilitation area during the construction phase. Any such impacts resulting in 
disturbance or displacement effects on Annex II species listed as Qualifying Interests of SACs (e.g. Otter) would 
be ex situ. The Ummeras Bog site is drained via drainage channels supporting downstream connectivity to the 
Slate and Figile watercourses, which may provide foraging or commuting habitat for otter associated with 
River Barrow and River Nore SAC. Otters utilising these watercourses may experience ex-situ disturbance 
effects as a result of the proposed rehabilitation practices.   

Timing of Impacts: As outlined above, the potential for effects only relates to the construction stage of 
decommissioning and rehabilitation. The scale and duration of any operational phase sources of disturbance 
or displacement are considered insufficient to result in likely significant effects.   

2.9.1.4 Indirect or ex-situ mortality of Qualifying Interests 

Sources (all outside SAC boundaries): Decommissioning and Rehabilitation activities; movement of 
construction machinery and vehicles including rail; presence of personnel; noise and vibration and/or visual 
intrusion from construction works and construction machinery. 

Working within watercourses and drainage channels along the site boundary / periphery to retain the function 
of hydraulic barriers between the site and the surrounding environment and to sustain the flow of surface 
water around the margins of the site. Such works may require localised instream works, mobilisation of 
particulate matter, local excavations within drainage channels, machinery works within and adjacent to 
watercourses. 

Pathway: Contact (direct contact with BnM machinery during the proposed rehabilitation works) 

Potential Ummeras Bog Decommissioning and Rehabilitation Impact/Pathway Connectivity: The impact 
sources identified above may result in possible localised impacts occurring within the local context of the 
decommissioning and rehabilitation area during the construction phase. Any such impacts resulting in 
disturbance or displacement effects on Annex II species listed as Qualifying Interests of SACs (e.g. Otter) would 
be ex situ and separated from any European Site. There are no impact sources identified which would extend 
outside of the local extent of the works area which could indirectly result in mortality of Qualifying Interests 
of any SAC.  

Timing of Impacts: As outlined above, the potential for effects only relates to the construction stage of 
decommissioning and rehabilitation. The scale and duration of any operational phase sources of disturbance 
or displacement are considered insufficient to result in likely significant effects.  
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Rank9 Threat Pressure10 Inside (i) / Outside (o) / 
Both (b) 

H  A02.01 - Agricultural intensification b 

M  B02 - Forest and Plantation management  & use b 

M  I01 - Invasive non-native species i 

L  F01.01 - Intensive fish farming, intensification i 

M  J02.06 - Water abstractions from surface waters i 

L  E02 - Industrial or commercial areas o 

M  A04.01.01 - Intensive cattle grazing i 

L  F02.01.02 - Netting i 

L  F02.03 - Leisure fishing i 

M  F02 - Fishing and harvesting aquatic resources  o 

M  M01 - Changes in abiotic conditions i 

H  J02.05.02 - Modifying structures of inland water courses i 

M  B05 - Use of fertilizers (forestry) b 



https://www.npws.ie/protected-sites








Ummeras Bog                              May  2021 

AA Reporting  85 

Code and Qualifying 
Interest 

Conservation 
Objective 

Potential Connectivity Source-
Pathway-Receptor Link 

Requiring Further 
Consideration in this 
NIS 

the proposed development site 
and the dilutional capacity of the 
watercourses, waterbodies and 
the large transitional waterbody 
are likely to remove the potential 
any of significant effects, direct or 
indirect to this habitat for the 
River Barrow and River Nore SAC 
as a result of water borne 
pollutants. 

[1140] Mudflats and 
sandflats not covered 
by seawater at low 
tide  

To maintain the 
favourable 
conservation 
condition of the 
Mudflats and 
sandflats not 
covered by 
seawater at low tide 
in the River Barrow 
and River Nore SAC. 

No potential source-pathway-
receptor link as the proposed 
decommissioning and 
rehabilitation are a significant 
distance upstream (>95km 
upstream) from this estuarine / 
coastal habitat. The nature of the 
proposed decommissioning and 
rehabilitation and the attenuation 
capacity of the watercourses 
between Ummeras Bog and this 
habitats means that there will be 
no potential impact of the 
decommissioning and 
rehabilitation to this habitat. In 
addition, the distance between 
the proposed development site 
and the dilutional capacity of the 
watercourses, waterbodies and 
the large transitional waterbody 
are likely to remove the potential 
any of significant effects, direct or 
indirect to this habitat for the 
River Barrow and River Nore SAC 
as a result of water borne 
pollutants. 

No 

[1310] Salicornia and 
other annuals 
colonizing mud and 
sand  

To maintain the 
favourable 
conservation 
condition of 
Salicornia and other 
annuals colonizing 

No potential source-pathway-
receptor link as the proposed 
decommissioning and 
rehabilitation are a significant 
distance upstream (>95km 
upstream) from this estuarine / 
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Code and Qualifying 
Interest 

Conservation 
Objective 

Potential Connectivity Source-
Pathway-Receptor Link 

Requiring Further 
Consideration in this 
NIS 

[4030] European dry 
heaths  

To maintain the 
favourable 
conservation 
condition of 
European dry 
heaths in the River 
Barrow and River 
Nore SAC. 

No potential for connectivity as 
this is a terrestrial habitat located 
on the steep valley sides of the 
Barrow Valley, tributaries and in 
the Blackstairs Mountains.   

No 

[6430] Hydrophilous 
tall herb fringe 
communities of plains 
and of the montane to 
alpine levels  

To maintain the 
favourable 
conservation 
condition of 
Hydrophilous tall 
herb fringe 
communities of 
plains and of the 
montane to alpine 
levels in the River 
Barrow and River 
Nore SAC. 

This Annex I habitat is potentially 
located in downstream sections 
of the River Barrow and River 
Nore SAC, especially in the various 
areas of alluvial forest and 
elsewhere within the SAC where 
the floodplain of the river is 
intact. However, the nature of the 
proposed decommissioning and 
rehabilitation and the attenuation 
capacity of the watercourses 
between Ummeras Bog and the 
distribution of this habitat within 
the SAC means that there will be 
no potential impact of the 
proposed rehabilitation to this 
species. 

Yes 

[7220] *Petrifying 
springs with tufa 
formation 
(Cratoneurion) 

To maintain the 
favourable 
conservation 
condition of 
Petrifying springs 
with tufa formation 
(Cratoneurion) in 
the River Barrow 
and River Nore SAC. 

This Annex I habitat is potentially 
located in downstream sections 
of the River Barrow and River 
Nore SAC, especially in the various 
areas of alluvial forest and 
elsewhere within the SAC where 
the floodplain of the river is 
intact. However, the nature of the 
proposed decommissioning and 
rehabilitation and the attenuation 
capacity of the watercourses 
between Ummeras Bog and the 
distribution of this habitat within 
the SAC means that there will be 
no potential impact of the 

Yes 







Ummeras Bog                              May  2021 

AA Reporting  92 

Attribute Measure Target Potential Impact 

Juvenile density in fine 
sediment  

Juveniles/m²  Mean catchment 
juvenile density of 
brook/river lamprey at 
least 2/m²  

potential for indirect 
secondary effects as a 
result of water quality 
impacts during the 
proposed rehabilitation 
works.  Extent and distribution of 

spawning  
m² and occurence No decline in extent and 

distribution of spawning 
beds  

Availability of juvenile 
habitat  

Number of positive sites 
in 2nd order channels 
(and greater), 
downstream of spawning 
areas  

More than 50% of 
sample sites positive  
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3.3 Evaluation of potentially adverse impacts at Stage 2 (Alone & In Combination) 
Evaluations are generally grouped between those which impact habitats (direct or indirect based on where 
secondary habitat degradation potentially occurs, i.e. within a European Site boundary or outside) and then 
species (Indirect/ex-situ disturbance/displacement of species of Qualifying Interest). Potentially adverse 
impacts on aquatic habitats and water dependent species of Qualifying Interest are addressed under the 
treatment of Indirect loss, reduction  or degradation of terrestrial or aquatic habitats within the SAC and 
consequent effects to reliant species of Qualifying Interest. Indirect/ex-situ mortality is only considered relevant 
in respect of Otter, as this is a volant species capable of entering the Ummeras Bog site and utilising the 
attenuation ponds and adjacent watercourses. 

In combination evaluations are based on the other plans or projects described in Section 2.6.3. 

3.3.1 Indirect/ex-situ disturbance or displacement of species of Qualifying Interest (Otter) 

3.3.1.1 Alone 

Otter are rated as a very high sensitivity receptor (based on International importance ratings) and do not 
tolerate disturbance at or near holts (breeding dens) that are in active use (breeding may occur at any time of 
the year, but most likely during the Summer/early Autumn period). When Otters are not breeding, records 
suggest that Otters are less sensitive to human disturbance (Chanin, 2013).  This could include the disturbance 
of animals at resting places (couches) but also at natal holts.  

There are no known Otter holts at Ummeras Bog or its environs, and the general unsuitability of areas subject 
to decommissioning and rehabilitation no doubt constrains usage, however Otter may utilise existing silt ponds 
or open areas of watercourses located upstream and downstream of the site and between the peatland basins. 
The likelihood of otter disturbance and displacement during the proposed works are considered to be low and 
highly unlikely. Should otter utilise the watercourses at the margins of the site (such as the drainage channel 
located to the north of the site providing connectivity to the Slate_070 watercourse) on an occasional or 
temporary basis, then disturbance effects as a result of the proposed works would be most likely to occur during 
daylight hours. Such disturbance effects are highly unlikely, however should they occur, they would be 
considered to be temporary and indirect. Such disturbance and displacement effects, should they occur, will 
not be adverse. 

Disturbance effects are more likely in respect of foraging or resting animals, ex-situ from the SAC, primarily 
within aquatic habitats but also within adjacent riparian corridors and /or whilst crossing the bog/ utilising 
drains in close proximity to proposed works. Many of the drainage features present whilst not within an SAC 
boundary, are ultimately hydrologically connected to a downstream SAC which includes Otter as a Qualifying 
Interest.  

Were the impacts described above to occur within an SAC watercourse it may result in direct adverse effects 
on QI Species and Conservation objectives such as a decline in range and/or distribution and numbers of 
individuals within the SAC catchment - however this is not applicable in respect of Ummeras Bog 
Decommissioning and Rehabilitation i.e. there is no potential for the above described impacts within an SAC 
boundary. 

In instances where this impact occurs outside or ex-situ the SAC it may, dependant on source magnitude, degree 
of hydrological connectivity and presence or absence of mitigating measures in line with tried and tested 
methods, have secondary adverse effects on connected or supporting populations for downstream but 
ecologically connected Otter. 
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3.3.1.2 In Combination 

There is potential for cumulative effects from other plans or projects which may result in similar source-impact-
pathways to Otter within other tributaries or within the connected areas of the Barrow catchment. 

The decommissioning and rehabilitation of Ummeras Bog by BnM, which is within the River Barrow catchment, 
may result in likely significant/ potentially adverse effects on Otter.  

In the absence of mitigation measures to avoid/reduce harmful effects, the order of cumulative effects is that 
of both projects combined, notwithstanding that it is assumed that Appropriate Assessment and mitigation 
measures, if required, will be undertaken and put in place. 

Additional sources of disturbance such as baseline agricultural activities or existing turbary are considered 
unlikely to result in in combination adverse effects, due to habituation, described tolerance and occurrence 
during primarily daylight hours. 

All other plans or projects identified are subject to Appropriate Assessment and it is assumed that in-
combination effects are therefore unlikely, due to the requirement for mitigation if potentially adverse effects 
are identified. 

3.3.1.3 Stage 2 Evaluation 

In the absence of measures to avoid/reduce harmful effects, the magnitude of in-combination effects (alone, in 
combination and synergistic) is evaluated as low, with no possibility of adverse effects on European 
Sites/Conservation Objectives evaluated. 

3.3.2 Indirect/ex-situ mortality to species of Qualifying Interest (Otter) 

3.3.2.1 Alone 

Otter are rated as a very high sensitivity receptor (based on International importance ratings) and may be 
sensitive to mortality through inadvertent collision with moving vehicles or machinery, in particular during 
hours of darkness. However, such an occurrence is highly unlikely as the rehabilitation works will be completed 
during daylight hours only. Some travel to and from and within the site may be undertaken after daylight hours. 

There are no known Otter holts at Ummeras Bog or its environs, and the general unsuitability of areas subject 
to decommissioning and rehabilitation no doubt constrains usage, however Otter may utilise existing silt ponds 
or open areas of watercourses located upstream and downstream of the site and between the peatland basins.  

Indirect and ex-situ mortality of otter are more likely in respect of foraging or resting animals, primarily within 
aquatic habitats but also within adjacent riparian corridors and /or whilst crossing the bog/ utilising drains in 
close proximity to proposed works. Many of the watercourses (including drainage for historic peat extraction) 
present whilst not within an SAC boundary, are ultimately hydrologically connected to a downstream SAC which 
includes Otter as a Qualifying Interest.  

Were the impacts described above to occur within an SAC watercourse it may result in direct adverse effects 
on QI Species and Conservation objectives such as a decline in range and/or distribution and numbers of 
individuals within an SAC - however this is not applicable in respect of Ummeras Bog Decommissioning and 
Rehabilitation. 

In instances where this impact occurs outside or ex-situ an SAC it may, dependant on source magnitude, degree 
of hydrological connectivity and presence or absence of mitigating measures in line with tried and tested 
methods, have secondary adverse effects on connected or supporting populations for downstream but 
ecologically connected Qualifying Interest (QI) species, thus affecting Site Integrity/Conservation Objectives 
similarly. 















https://www.epa.ie/about/faq/name,57156,en.html






https://www.biodiversityireland.ie/projects/invasive-species/crayfish-plague/
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It is proposed to develop DPT4 across 120.8ha of the Ummeras Bog site (See Figure 18 and the accompanying 
Bog Rehabilitation Plan in Appendix B). The development of measure DPT4 will involve the construction of 
berms and field re-profiling (45m x 60m cell), blocking outfalls, managing overflows and drainage channels for 
excess water and Sphagnum inoculation.  

Once constructed and fully operational, the DPT4 features will act in the same way as a series individual silt 
ponds. The functioning of these features will act as an source of surface water retention and attenuation on 
site, further mitigating the risk of silt release from this area to the receiving environment. The location of the 
silt control measures and silt ponds for Ummeras Bog are presented in Figure 18 below.  

This mitigation measure has been included for the protection of watercourses in the receiving environment, 
downstream connected European Sites (River Barrow and River Nore SAC) and their nutrient sensitive and 
water dependent habitats and species of Qualifying Interest. 
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Figure 17:  Ummeras Site Drainage and Silt Ponds 

















https://www.nature.scot/recommended-bird-survey-methods-inform-impact-assessment-onshore-windfarms
https://www.nature.scot/recommended-bird-survey-methods-inform-impact-assessment-onshore-windfarms
http://cfinns.scrt.co.uk/wp-content/uploads/2014/06/2013-code-of-practice.pdf
https://www.tii.ie/technical-services/environment/construction/Management-of-Noxious-Weeds-and-Non-Native-Invasive-Plant-Species-on-National-Road-Schemes.pdf
https://www.tii.ie/technical-services/environment/construction/Management-of-Noxious-Weeds-and-Non-Native-Invasive-Plant-Species-on-National-Road-Schemes.pdf
https://www.midsussex.gov.uk/media/1725/managing-invasive-non-native-plants.pdf
https://www.fisheriesireland.ie/Biosecurity/biosecurity-protocol-for-field-survey-work.html
https://www.gov.ie/en/publication/957aa7-consent-requirements-constructionalteration-of-watercourse-infrastru/
https://www.gov.ie/en/publication/957aa7-consent-requirements-constructionalteration-of-watercourse-infrastru/


https://www.tii.ie/tii-library/environment/construction-guidelines/Guidelines-for-the-Treatment-of-Otters-prior-to-the-Construction-of-National-Road-Schemes.pdf
https://www.tii.ie/tii-library/environment/construction-guidelines/Guidelines-for-the-Treatment-of-Otters-prior-to-the-Construction-of-National-Road-Schemes.pdf
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3.5 Evaluation of the impact of Ummeras Bog Decommissioning and Rehabilitation 
on the Integrity of the European Sites under consideration 

Using the checklist in the Table 24 below, the proposed Ummeras Bog Decommissioning and Rehabilitation 
Plan, as described in Appendix B, both alone and in-combination with other projects, for adverse impacts on 
the integrity of the European Sites under consideration is examined, following the implementation of the 
measures described herein.  

Table 24: Integrity of European Site checklist 

Does the project or plan have the potential to: Yes/No 
River Barrow and River 
Nore SAC (Site Code 
002162) 

- cause delays in progress towards achieving the conservation objectives of the site? No 

- interrupt progress towards achieving the conservation objectives of the site? No 

- disrupt those factors that help to maintain the favourable conditions of the site? No 

- interfere with the balance, distribution and density of key species that are the indicators of 
the favourable condition of the site? 

No 

- change the dynamics of the relationships (between, for example, soil and water or plants 
and animals) that define the structure and/or function of the site? No 

- interfere with predicted or expected natural changes to the site (such as water dynamics or 
chemical composition)? 

No 

- reduce the area of key habitats? No 

- reduce the population of key species? No 

- change the balance between key species? No 

- reduce diversity of the site? No 

- result in disturbance that could affect population size or density or the balance between key 
species? 

No 
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3.6 Conclusion 
This Natura Impact Statement has been prepared to provide sufficient objective scientific information in 
support of the proposed bog rehabilitation works, in order to allow an Appropriate Assessment determination 
in the context of Article 6(3) of the Habitats Directive. The report has been prepared in order to evaluate the 
significance of potential effects on European sites from the proposed decommissioning and rehabilitation of 
Ummeras Bog, as described in Appendix B, alone and in-combination with other developments. 

Appropriate Assessment Stage One Screening of all European sites identified within a 15km radius of the 
proposed rehabilitation works evaluated that the potential for significant effects on the Qualifying Interests of 
one European Site could not be excluded; i.e. River Barrow and River Nore SAC. In particular, the potential for 
indirect effects to downstream aquatic QI habitats and species via a deterioration in water quality and ex-situ 
disturbance and mortality to otter, a volant QI species of this SAC.  

Thus, the respective elements were brought forward for further critical examination in the Natura Impact 
Statement Report to inform the Appropriate Assessment process.  

Following examination and analysis, there is the potential for:  

- Impacts through the release of silt laden surface water to downstream water dependent and nutrient 
sensitive habitats and species of Qualifying Interest of the River Barrow and River Nore SAC.  

- Mortality, disturbance and / or displacement of the ex-situ otter populations associated with the River 
Barrow and River Nore SAC.  

To restrict the above impact pathways, the key protective measure relates to the retention of silt laden water 
and potentially deleterious materials associated with the decommissioning and rehabilitation works to the 
project footprint. A key consideration in this regard will be drain blocking as described in Section 3.4.1.5. This 
methodology relies on the placement of terminal dams at the extremity of the drain; i.e. that closest to 
watercourse within the receiving environment.  The securing of strategic peat dams will allow for hydraulic 
separation between the proposed rehabilitation works and the receiving and downstream aquatic 
environment, and in so doing isolating these works from sensitive ecological and environmental receptors 
within the project zone of influence and in the case of Ummeras Bog, the River Barrow and River Nore SAC.  
Other key mitigation measures include the standard best practice environmental control measures, bespoke 
mitigation measures to avoid berm failure, the utilisation of existing surface water management infrastructure 
and the provision of further bespoke surface water management and mitigation measures. Finally, it is 
proposed to develop peat rehabilitation measure DPT4 across 120.8ha of the Ummeras Bog site (See Figure 18 
and the accompanying Bog Rehabilitation Plan in Appendix B). The development of measure DPT4 will involve 
the construction of berms and field re-profiling (45m x 60m cell), blocking outfalls, managing overflows and 
drainage channels for excess water and Sphagnum inoculation. Once constructed and fully operational, the 
DPT4 features will act in the same way as a series individual silt ponds. The functioning of these features will 
act as a source of surface water retention and attenuation on site, further mitigating the risk of run-off from 
the bog rehabilitation site to the receiving environment. The development of the proposed decommissioning 
and rehabilitation measures, coupled with best practice design measures and bespoke mitigation measures will 
ensure that potential impact magnitude will be low and not significant and will not provide baseline impacts 
upon which synergistic effects from downstream projects and plans may result. In addition to the above design 
principles and their inherent attenuation capacities, it is considered that the receiving hydrological watercourse 
(Figile_080) affords substantial dilution rates. It is not anticipated that the proposed rehabilitation 
measures  will give rise to any perceptible impacts on water quality either alone or in-combination. 
Furthermore, the discharge from the bogs will be managed through silt traps (Section 3.4.1.5) which will 
substantially reduce the quantity of peat silt export from the bog. During low flow conditions when dilution 





https://www.npws.ie/sites/default/files/general/corncrake-report-2018.pdf


https://ueaeprints.uea.ac.uk/id/eprint/10607/1/Thesis_hayhow_d_2009.pdf
https://ec.europa.eu/environment/nature/natura2000/management/docs/art6/EN_art_6_guide_jun_2019.pdf
https://ec.europa.eu/environment/nature/natura2000/management/docs/art6/EN_art_6_guide_jun_2019.pdf
https://www.fisheriesireland.ie/documents/624-guidelines-on-protection-of-fisheries-during-construction-works-in-and-adjacent-to-waters/file.html
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Finding of No Significance Effects Report 

works to the project footprint. The attenuation of silt and particulate matter 
generated as a result of the proposed works is  a key mitigation measure for 
the proposed rehabilitation and decommissioning works. The main source of 
potential impact to influence significant adverse effects to the downstream 
areas of the River Barrow and River Nore SAC relate to particulate matter run-
off from the site, during the rehabilitation works.  A key consideration in this 
regard will be drain blocking. This methodology relies on the placement of 
terminal dams at the extremity of the drain; i.e. that closest to watercourse 
within the receiving environment.  The securing of strategic peat dams will 
allow the hydraulic separation between the proposed rehabilitation works and 
the receiving and downstream aquatic environment, and in so doing isolating 
these works from sensitive ecological and environmental receptors within the 
project zone of influence and in the case of Ummeras Bog and the River Barrow 
and River Nore SAC. Other key mitigation measures include the standard best 
practice environmental control measures, bespoke mitigation measures to 
avoid berm failure, the utilisation of existing surface water management 
infrastructure and the provision of further bespoke surface water management 
and mitigation measures. Finally, it is proposed to develop peat rehabilitation 
measure DPT4 across 120.8ha of the Ummeras Bog site (See Figure 18 and the 
accompanying Bog Rehabilitation Plan in Appendix B). The development of 
measure DPT4 will involve the construction of berms and field re-profiling (45m 
x 60m cell), blocking outfalls, managing overflows and drainage channels for 
excess water and Sphagnum inoculation. Once constructed and fully 
operational, the DPT4 features will act in the same way as a series individual 
silt ponds. The functioning of these features will act as a source of surface water 
retention and attenuation on site, further mitigating the risk of run-off from 
the bog rehabilitation site to the receiving environment. The development of 
the proposed decommissioning and rehabilitation measures, coupled with best 
practice design measures and bespoke mitigation measures will ensure that 
potential impact magnitude will be low and not significant and will not provide 
baseline impacts upon which synergistic effects from downstream projects and 
plans may result. 

Name of Agency or Body 
Consulted 

Summary of Response 

NPWS Formal consultation has been undertaken with NPWS regarding proposed 
Decommissioning and Rehabilitation Plans, including protected Sites. The 
findings and feedback from the consultation process have been fed into the 
final rehabilitation and decommissioning plans. Due cognisance was also given 
to information available on the NPWS website at: 

https://www.npws.ie/development-consultations#. 

Data Collected to Carry out the Assessment 

https://www.npws.ie/development-consultations
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Appendix B Ummeras Bog: Cutaway Bog Decommissioning and 
Rehabilitation Plan 2021 
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�x�� �K�‰�š�]�u�]�•�]�v�P�� �Z�Ç���Œ�}�o�}�P�]�����o�� ���}�v���]�š�]�}�v�•�� �(�}�Œ�� �š�Z���� �����À���o�}�‰�u���v�š�� �}�(�� �}�š�Z���Œ�� ���µ�š���Á���Ç�� �‰�����š�o���v���� �Z�����]�š���š�•�� �]�v���o�µ���]�v�P��

�Z���������^�Á���u�‰�U���(���v�����v�����Á���š���Á�}�}���o���v�����}�v���•�Z���o�o�}�Á�����µ�š���Á���Ç���‰�����š�•�X����
�x�� �Z���Z�����]�o�]�š���š�]�}�v�� �Á�]�o�o�� �•�µ�‰�‰�}�Œ�š�� �š�Z���� �E���š�]�}�v���o���W�}�o�]���]���•�� �}�v�� ���o�]�u���š���� �����š�]�}�v�� ���v���� �'�,�'�� �u�]�š�]�P���š�]�}�v�� ���Ç�� �u���]�v�š���]�v�]�v�P��

���v���� ���v�Z���v���]�v�P�� �š�Z���� ���µ�Œ�Œ���v�š�� ���}�v���]�š�]�}�v�� �‰�����š�� �•�š�}�Œ���P���� �����‰�����]�š�Ç�� �}�(�� �š�Z���� ���}�P�� �~�o�}���l�]�v�P�� �š�Z���� �����Œ���}�v�� �]�v�š�}�� �š�Z����
�P�Œ�}�µ�v���•�X���/�v���š�]�u���U���]�š���]�•�����Æ�‰�����š�������š�Z���š���š�Z�������}�P���Á�]�o�o�������À���o�}�‰���]�š�•�������Œ���}�v���•�]�v�l���(�µ�v���š�]�}�v�U���]�v���‰���Œ�š�U�����•���^�‰�Z���P�v�µ�u��
���}�u�u�µ�v�]�š�]���•�� ���Œ���� �Œ���•�š�}�Œ������ ���v���� �����À���o�}�‰�� �����Œ�}�•�•�� �š�Z���� ���}�P�X�� �� �/�š�� �Á�]�o�o�� ���o�•�}�� �•�µ�‰�‰�}�Œ�š�� �/�Œ���o���v���[�•�� ���}�u�u�]�š�u���v�š�•��
�š�}�Á���Œ���•���t���š���Œ���&�Œ���u���Á�}�Œ�l�����]�Œ�����š�]�À���U���š�Z�����E���š�]�}�v���o�����]�}���]�À���Œ�•�]�š�Ç�������š�]�}�v���W�o���v�U�����v�����š�Z�����E���š�]�}�v���o���Z�]�À���Œ�������•�]�v��
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�x�� �K�‰�š�]�u�]�•�]�v�P���Z�Ç���Œ�}�o�}�P�]�����o�����}�v���]�š�]�}�v�•���(�}�Œ���š�Z�����‰�Œ�}�š�����š�]�}�v���}�(�����Æ�‰�}�•���������Œ���Z�����}�o�}�P�]�����o���•�š�Œ�µ���š�µ�Œ���•�U���š�Z���]�Œ��
�Œ���š���v�š�]�}�v���]�v���•�]�š�µ�����v�����‰�Œ���•���Œ�À���š�]�}�v���]�v�š�}���š�Z�����(�µ�š�µ�Œ���X����

�x�� �E�}�š���� �š�Z���š�� �Á�]�o�o�� �š���l���� �•�}�u���� �š�]�u���� �(�}�Œ�� �•�š�����o���� �v���š�µ�Œ���o�o�Ç�� �(�µ�v���š�]�}�v�]�v�P�� �‰�����š�o���v���� ���v���� �Á���š�o���v���� �Z�����]�š���š�•�� �š�}�� �(�µ�o�o�Ç��
�����À���o�}�‰�����š���h�u�u���Œ���•�����}�P�X��

��
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�d�Z�����‰�Œ�]�v���]�‰���o���•���}�‰�����}�(���š�Z�]�•���Œ���Z�����]�o�]�š���š�]�}�v���‰�o���v���]�•�������(�]�v���������Ç�W��

�x�� �d�Z�������Œ�������}�(���h�u�u���Œ���•�����}�P�X��
�x�� ���W�����/�W�����>�]�����v�������r���Z���(�X���W�ì�ñ�ì�ò�r�ì�í�X�����•���‰���Œ�š���}�(�����}�v���]�š�]�}�v���í�ì�X�î���}�(���š�Z�]�•���o�]�����v�•���U�������Œ���Z�����]�o�]�š���š�]�}�v���‰�o���v���u�µ�•�š��������

�‰�Œ���‰���Œ������ �(�}�Œ�� �‰���Œ�u���v���v�š�� �Œ���Z�����]�o�]�š���š�]�}�v�� �}�(�� �š�Z���� ���}�P�o���v���•�� �Á�]�š�Z�]�v�� �š�Z���� �o�]�����v�•������ ���Œ�����X�� �d�Z���� �l���Ç�� �}���i�����š�]�À���� �}�(��
�Z�Œ���Z�����]�o�]�š���š�]�}�v�[�U�����•���Œ���‹�µ�]�Œ���������Ç���š�Z�]�•���o�]�����v�����U���]�•�������Z�]���À���������Ç���š�Z�������v�À�]�Œ�}�v�u���v�š���o���•�š�����]�o�]�•���š�]�}�v���}�(���š�Z�������}�P�X��

�x�� �d�Z���� �‰�Œ�}�‰�}�•������ �^���Z���u���� �~�W�����^�•�� �]�v���o�µ�����•�� ���v�Z���v�������� �u�����•�µ�Œ���•�� �Á�Z�]���Z�� ���Œ���� �����•�]�P�v������ �š�}�� ���Æ���������l�u�����š�� �š�Z����
�•�š���v�����Œ�����•�š�����]�o�]�•���š�]�}�v���Œ���‹�µ�]�Œ���u���v�š�•�����•�������(�]�v���������Ç���š�Z�����/�W�����>�]�����v���������v�����š�}�����v�Z���v�������š�Z���������}�•�Ç�•�š���u���•���Œ�À�]�����•��
�}�(���h�u�u���Œ���•�����}�P�U���]�v���‰���Œ�š�]���µ�o���Œ�U���}�‰�š�]�u�]�•�]�v�P�����o�]�u���š���������š�]�}�v�������v���(�]�š�•�X��

�x�� �d�Z�����o�}�����o�����v�À�]�Œ�}�v�u���v�š���o�����}�v���]�š�]�}�v�•���}�(���š�Z�]�•�����}�P�X���h�u�u���Œ���•�����}�P���Z���•���À���Œ�]�����o�������v�À�]�Œ�}�v�u���v�š���o�����Z���Œ�����š���Œ�]�•�š�]���•��
�Á�]�š�Z�������Œ���v�P�����}�(���Œ���•�]���µ���o���‰�����š�������‰�š�Z�•�U���Z�Ç���Œ�}�o�}�P�Ç�����v�����š�}�‰�}�P�Œ���‰�Z�Ç�X���W���Œ�š���}�(���š�Z�������}�P���Z���•���o���Œ�P�����Œ���u�v���v�š�•���}�(��
�������‰���‰�����š�•�����v�����]�•���•�µ�]�š�������š�}���������‰���‰�����š���Œ���r�Á���š�š�]�v�P�X������

�x�� �d�Z�����l���Ç���P�}���o�•�����v�����}�µ�š���}�u���•���}�(���Œ���Z�����]�o�]�š���š�]�}�v�����š���š�Z�]�•�����}�P���}�µ�š�o�]�v�����������}�À���X��
�x�� �d�}���u�]�v�]�u�]�•�����‰�}�š���v�š�]���o���]�u�‰�����š�•���}�v���v���]�P�Z���}�µ�Œ�]�v�P���o���v���U���•�}�u�������}�µ�v�����Œ�Ç�����Œ���]�v�•�����Œ�}�µ�v�����h�u�u���Œ���•�����}�P���Á�]�o�o��������

�o���(�š���µ�v���o�}���l���������•�����o�}���l�]�v�P�����}�µ�v�����Œ�Ç�����Œ���]�v�•�����}�µ�o�������(�(�����š�������i�������v�š���o���v���X���d�Z�]�•���]�v���o�µ�����•�������š�]�À�����‰�Œ�]�À���š�����š�µ�Œ�����Œ�Ç��
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���Œ�]�š���Œ�]�����(�}�Œ���•�µ�������•�•�(�µ�o���Œ���Z�����]�o�]�š���š�]�}�v�W����

�d�Z�������Œ�]�š���Œ�]�����(�}�Œ���•�µ�������•�•�(�µ�o���Œ���Z�����]�o�]�š���š�]�}�v���š�}���u�����š�����}�v���]�š�]�}�v���í�ì���}�(���š�Z�����/�W�����>�]�����v�������Z���À�����������v�������(�]�v���������•�W��

�x�� �Z���Á���š�š�]�v�P�� �}�(�� �Œ���•�]���µ���o�� �‰�����š�� �]�v�� �š�Z���� �(�}�Œ�u���Œ�� ���Œ������ �}�(�� �]�v���µ�•�š�Œ�]���o�� �‰�����š�� �‰�Œ�}���µ���š�]�}�v�� �š�}�� �•�o�}�Á�� �Á���š���Œ�� �u�}�À���u���v�š��
�����Œ�}�•�•���š�Z�����•�]�š�����š�}���Œ���š���]�v���•�]�o�š�U�����������o���Œ���š�]�v�P���š�Z���������À���o�}�‰�u���v�š���}�(���À���P���š���š�]�}�v�����}�À���Œ���À�]�����v���š�µ�Œ���o�����}�o�}�v�]�•���š�]�}�v�U��
���v���� �Œ�����µ���]�v�P�� �š�Z���� ���Œ������ �}�(�� �����Œ���� ���Æ�‰�}�•������ �‰�����š�� �~�/�W���� �>�]�����v������ �À���o�]�����š�]�}�v�•�� �š�Z�Œ�}�µ�P�Z�� �š�Z���� ���Œ�����š�]�}�v�� �}�(�� �(�µ�Œ�š�Z���Œ��
�Á���š�o���v���l�‰�����š�o���v�����Z�����]�š���š�X�����~�/�W�����>�]�����v�������À���o�]�����š�]�}�v�•�X��

�x�� �^�š�����]�o�]�•�]�v�P���}�Œ���Œ�����µ�������l���Ç���‰�}�š���v�š�]���o�����u�]�•�•�]�}�v�•���š�}���Á���š���Œ���~���X�P�X���•�µ�•�‰���v���������•�}�o�]���•�•���~�/�W�����>�]�����v�������À���o�]�����š�]�}�v�•�X��
�d�Z�]�•���Á�]�o�o���������u�����•�µ�Œ�������À�]�����Á���š���Œ���‹�µ���o�]�š�Ç���u�}�v�]�š�}�Œ�]�v�P���~�•�µ�•�‰���v���������•�}�o�]���•�����v�������u�u�}�v�]���•���(�}�Œ�����š���o�����•�š���î���Ç�����Œ�•��
���(�š���Œ���š�Z�����Œ���Z�����]�o�]�š���š�]�}�v���Z���•���������v�����}�u�‰�o���š�������~�/�W�����>�]�����v�������À���o�]�����š�]�}�v�•�X����

�x�� �Z�����µ���]�v�P���‰�Œ���•�•�µ�Œ�����(�Œ�}�u���‰�����š���‰�Œ�}���µ���š�]�}�v���}�v���š�Z�����o�}�����o���Œ�]�À���Œ�������š���Z�u���v�š���~�t�&���•���~�/�W�����>�]�����v�������À���o�]�����š�]�}�v�•�X��
�d�Z�]�•���Á�]�o�o���������u�����•�µ�Œ���������Ç���š�Z�������W�����t�&�����u�}�v�]�š�}�Œ�]�v�P���‰�Œ�}�P�Œ���u�u���X����

�x�� �K�‰�š�]�u�]�•�]�v�P�� �š�Z���� ���Æ�š���v�š�� �}�(�� �•�µ�]�š�����o���� �Z�Ç���Œ�}�o�}�P�]�����o�� ���}�v���]�š�]�}�v�•�� �(�}�Œ�� ���o�]�u���š���� �����š�]�}�v�� ���v���� �•���š�š�]�v�P�� �š�Z���� �•�]�š���� �}�v�� ����
�š�Œ���i�����š�}�Œ�Ç�� �š�}�Á���Œ���•�� ���•�š�����o�]�•�Z�u���v�š�� �}�(�� ���� �u�}�•���]���� �}�(�� ���}�u�‰���š�]���o���� �‰�����š�o���v���� ���v���� �Á���š�o���v���� �Z�����]�š���š�•�U�� ���v����
���À���v�š�µ���o�o�Ç�� �š�}�Á���Œ���•�� ���� �Œ�����µ�������� �����Œ���}�v�� �•�}�µ�Œ�����l�����Œ���}�v�� �•�]�v�l�� �~���o�]�u���š���� �����š�]�}�v�� �À���Œ�]�(�]�����š�]�}�v�•�X�� �d�Z�]�•�� �Á�]�o�o�� ������
�u�����•�µ�Œ���������Ç�����v�������Œ�]���o���•�µ�Œ�À���Ç�����v�����������}�P�����}�v���]�š�]�}�v�����•�•���•�•�u���v�š�����(�š���Œ���Œ���Z�����]�o�]�š���š�]�}�v���Z���•���������v�����}�u�‰�o���š�����X��

�x�� �Z�����µ���š�]�}�v�� �]�v�� �����Œ���}�v�� ���u�]�•�•�]�}�v�•�� �~���o�]�u���š���� �����š�]�}�v�� �À���Œ�]�(�]�����š�]�}�v�•�X�� �����•���o�]�v���� �u�}�v�]�š�}�Œ�]�v�P�� �Á�]�o�o�� ������ �����Œ�Œ�]������ ���(�š���Œ��
�Œ���Z�����]�o�]�š���š�]�}�v���]�•�����}�u�‰�o���š�������~���µ�Œ�]�v�P���š�Z�����•���Z���u���•�X���/�š���]�•���‰�Œ�}�‰�}�•�������š�Z���š���•�]�š���•�������v���������u�}�v�]�š�}�Œ���������P���]�v�•�š���š�Z�]�•��
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�x�� �t���š���Œ���‹�µ���o�]�š�Ç���u�}�v�]�š�}�Œ�]�v�P�������u�}�v�•�š�Œ���š���•���š�Z���š���Á���š���Œ���‹�µ���o�]�š�Ç���]�v���]�����š�}�Œ�•�����Œ�����•�š�����]�o�]�•�]�v�P�l�]�u�‰�Œ�}�À�]�v�P�X����
�x�� �d�Z�����•�]�š�����Z���•���������v�����v�À�]�Œ�}�v�u���v�š���o�o�Ç���•�š�����]�o�]�•�����X��������
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�í�X�� �/�E�d�Z�K���h���d�/�K�E��

���}�Œ�����v�����D�•�v�����}�‰���Œ���š���•���µ�v�����Œ���/�W�����>�]�����v�������]�•�•�µ���������v���������u�]�v�]�•�š���Œ���������Ç���š�Z�������W�����š�}�����Æ�š�Œ�����š���‰�����š���Á�]�š�Z�]�v���š�Z�����<�]�o�����Œ�Œ�Ç��
���}�P���P�Œ�}�µ�‰���~�Z���(�X���W�ì�ñ�ì�ò�r�ì�í�•�X�����•���‰���Œ�š���}�(�����}�v���]�š�]�}�v���í�ì�X�î���}�(���š�Z�]�•���o�]�����v�•���U�������Œ���Z�����]�o�]�š���š�]�}�v���‰�o���v���u�µ�•�š���������‰�Œ���‰���Œ�������(�}�Œ��
�‰���Œ�u���v���v�š���Œ���Z�����]�o�]�š���š�]�}�v���}�(���š�Z�������}�P�o���v���•���Á�]�š�Z�]�v���š�Z�����o�]�����v�•���������Œ�����X���d�Z�������}�P���]�•���‰���Œ�š���}�(���š�Z�����<�]�o�����Œ�Œ�Ç�����}�P���P�Œ�}�µ�‰���~�•������
���‰�‰���v���]�Æ���/�/���(�}�Œ�������š���]�o�•���}�(���š�Z�������}�P�����Œ�����•���Á�]�š�Z�]�v���š�Z�����<�]�o�����Œ�Œ�Ç�����}�P���'�Œ�}�µ�‰�•�X���h�u�u���Œ���•�����}�P���•�š�Œ�������o���•���š�Z�������}�X���K�(�(���o�Ç�����v����
���}�X���<�]�o�����Œ�������}�Œ�����Œ�X����

�d�Z�]�•���‰�o���v���]�•�������•�‰�����]�(�]�����Œ���Z�����]�o�]�š���š�]�}�v���‰�o���v���(�}�Œ���š�Z�������}�P�����v�����}�µ�š�o�]�v���•�W��

�x�� �����•���Œ�]�‰�š�]�}�v���}�(���•�]�š�����u���v���P���u���v�š�����v�����•�š���š�µ�•�V��

�x�� �D���]�v���]�•�•�µ���•�����v�������‰�‰�Œ�}�����Z���•���š�}���Œ���Z�����]�o�]�š���š�]�}�v�V��

�x�� ���}�v�•�µ�o�š���š�]�}�v���š�}�������š�����Á�]�š�Z���]�v�š���Œ���•�š�������‰���Œ�š�]���•�V��

�x�� �/�v�š���Œ�����š�]�}�v���Á�]�š�Z���}�š�Z���Œ���‰�}�o�]���Ç�����v�����o���P�]�•�o���š�]�À�����(�Œ���u���Á�}�Œ�l�•���~���‰�‰���v���]�Æ���s�/�•�V��

�x�� �d�Z�����‰�o���v�v�������Œ���Z�����]�o�]�š���š�]�}�v���P�}���o�•�����v�����}�µ�š���}�u���•�W��

�x�� �d�Z�����•���}�‰�����}�(���š�Z�����Œ���Z�����]�o�]�š���š�]�}�v���‰�o���v�V��

�x�� ���Œ�]�š���Œ�]�����Á�Z�]���Z�������(�]�v�����š�Z�����•�µ�������•�•�(�µ�o���Œ���Z�����]�o�]�š���š�]�}�v�����v�����l���Ç���š���Œ�P���š�•���š�}���À���o�]�����š�����Œ���Z�����]�o�]�š���š�]�}�v�X��

�x�� �W�Œ�}�‰�}�•�������Œ���Z�����]�o�]�š���š�]�}�v�������š�]�}�v�•�V��

�x�� �W�Œ�}�‰�}�•�������š�]�u���(�Œ���u�����š�}���]�u�‰�o���u���v�š���š�Z���•���������š�]�}�v�•�V����

�x�� ���µ���P���š�����v�������}�•�š�]�v�P�•�V�����v����

�x�� ���•�•�}���]���š���������(�š���Œ�����Œ���U���u���]�v�š���v���v���������v�����u�}�v�]�š�}�Œ�]�v�P�X����
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�/�š�� �]�•�� �‰�Œ�}�‰�}�•������ ���Ç�� �'�}�À���Œ�v�u���v�š�� �š�Z���š�� ���}�Œ���� �v���� �D�•�v���� �����Œ�Œ�Ç�� �}�µ�š�� ���� �W�����š�o���v���•�� ���v�Z���v�������� �������}�u�u�]�•�•�]�}�v�]�v�P�U��
�Z���Z�����]�o�]�š���š�]�}�v�� ���v���� �Z���•�š�}�Œ���š�]�}�v�� �^���Z���u���� �}�v�� �]�š�•�� �‰�����š�o���v���•�X�� �E�}�š���� �š�Z�]�•�� �‰�Œ�}�‰�}�•���o�� �]�•�� ���o�•�}�� �l�v�}�Á�v�� ���}�o�o�}�‹�µ�]���o�o�Ç�� ���•�� �š�Z����
�Z�W�����š�o���v���•�� ���o�]�u���š���� �����š�]�}�v���^���Z���u���[�� �~�W�����^�•�X�� �d�Z���� �������]�š�]�}�v���o�� ���}�•�š�•�� �}�(�� �š�Z���� �‰�Œ�}�‰�}�•������ �^���Z���u���� �Á�]�o�o�� ������ �•�µ�‰�‰�}�Œ�š������ ���Ç��
�'�}�À���Œ�v�u���v�š�� �š�Z�Œ�}�µ�P�Z�� �š�Z���� ���o�]�u���š���� �����š�]�}�v�� �&�µ�v���U�� �����u�]�v�]�•�š���Œ������ ���Ç�� �š�Z���� �����‰���Œ�š�u���v�š�� �}�(�� ���v�À�]�Œ�}�v�u���v�š�U�� ���o�]�u���š���� ���v����
���}�u�u�µ�v�]�����š�]�}�v�•���~���������•�U���Á�Z�]�o�����š�Z�����E���š�]�}�v���o���W���Œ�l�•�����v�����t�]�o���o�]�(�����^���Œ�À�]�������~�E�W�t�^�•���Á�]�o�o�������š�����•���š�Z�����^���Z���u�����Œ���P�µ�o���š�}�Œ�X��
���}�Œ���� �v���� �D�•�v���� �Z���À���� �]�����v�š�]�(�]������ ���� �(�}�}�š�‰�Œ�]�v�š�� �}�(�� �ï�ï�U�ì�ì�ì�� �Z���� ���•�� �‰�����š�o���v���•�� �•�µ�]�š�����o���� �(�}�Œ�� �š�Z�]�•�� �•���Z���u���X�� �d�Z�]�•�� �‰�Œ�}�‰�}�•������
�^���Z���u���� �Á�]�o�o�� �•�]�P�v�]�(�]�����v�š�o�Ç�� �P�}�� �����Ç�}�v���� �Á�Z���š�� �]�•�� �Œ���‹�µ�]�Œ������ �š�}�� �u�����š�� �Œ���Z�����]�o�]�š���š�]�}�v�� ���v���� �������}�u�u�]�•�•�]�}�v�]�v�P�� �}���o�]�P���š�]�}�v�•��
�~���‰�‰���v���]�Æ���s�/�/���˜���/�y�•���µ�v�����Œ�����Æ�]�•�š�]�v�P�����W�����/�W�����o�]�����v���������}�v���]�š�]�}�v�•�X���/�u�‰�Œ�}�À���u���v�š�•���•�µ�‰�‰�}�Œ�š���������Ç���š�Z�����^���Z���u�����Á�]�o�o�����v�•�µ�Œ����
�š�Z���š�� ���v�À�]�Œ�}�v�u���v�š���o�� �•�š�����]�o�]�•���š�]�}�v�� �]�•�� �����Z�]���À������ �~�u�����v�]�v�P�� �/�W���� �}���o�]�P���š�]�}�v�•�� ���Œ���� �u���š�•�U�� ���v���� �]�u�‰�}�Œ�š���v�š�o�Ç�U�� �•�]�P�v�]�(�]�����v�š��
�������]�š�]�}�v���o�������v���(�]�š�•�U���‰���Œ�š�]���µ�o���Œ�o�Ç���Œ���o���š�]�v�P���š�}�����o�]�u���š���������š�]�}�v�����v�����}�š�Z���Œ�������}�•�Ç�•�š���u���•���Œ�À�]�����•�U���Á�]�o�o�����o�•�}�������������o�]�À���Œ�����X����

�K�v�o�Ç���š�Z�������}�•�š�•�����•�•�}���]���š�������Á�]�š�Z���š�Z�����������]�š�]�}�v���o�U�����v�Z���v�����������v�������������o���Œ���š�������Œ���Z�����]�o�]�š���š�]�}�v�U���]�X���X���š�Z�}�•�����u�����•�µ�Œ���•���Á�Z�]���Z��
�P�}�� �����Ç�}�v���� �š�Z���� ���Æ�]�•�š�]�v�P�� �������}�u�u�]�•�•�]�}�v�]�v�P�� ���v���� �Œ���Z�����]�o�]�š���š�]�}�v�� �Œ���‹�µ�]�Œ���u���v�š�•�� ���Œ�]�•�]�v�P�� �(�Œ�}�u�� ���}�v���]�š�]�}�v�� �í�ì�U�� �Á�]�o�o�� ������
���o�]�P�]���o�����(�}�Œ���•�µ�‰�‰�}�Œ�š���µ�v�����Œ���š�Z�����‰�Œ�}�‰�}�•�������^���Z���u���X�����}�Œ�����v�����D�•�v�����Z���À�����v�}�Á�����v�v�}�µ�v���������š�Z�������}�u�‰�o���š���������•�•���š�]�}�v���}�(��
�]�v���µ�•�š�Œ�]���o���‰�����š���‰�Œ�}���µ���š�]�}�v�������Œ�}�•�•���]�š�•�����•�š���š�����~�:���v�µ���Œ�Ç���î�ì�î�í�•�X��

�/�š�� �]�•�� ���Æ�‰�����š������ �š�Z���š�� �š�Z���� �‰�Œ�}�‰�}�•������ �^���Z���u���� �~�W�����^�•���Á�]�o�o�� �Z���À���� �����v���(�]�š�•�� �������Œ�µ�]�v�P���(�Œ�}�u�� ���]�}���]�À���Œ�•�]�š�Ç���‰�Œ�}�À�]�•�]�}�v�U���Á���š���Œ��
�‹�µ���o�]�š�Ç�����v�����•�š�}�Œ���P�������š�š���v�µ���š�]�}�v�����•���Á���o�o�����•���]�v���Œ�����•�����������Œ���}�v���•�š�}�Œ���P���U���Œ�����µ�������������Œ���}�v�����u�]�•�•�]�}�v�•�����v�������������o���Œ���š�]�}�v��
�š�}�Á���Œ���•�� �����Œ���}�v�� �•���‹�µ���•�š�Œ���š�]�}�v�X�� �d�Z���� �^���Z���u���� �Á�]�o�o�� ���o�•�}�� �(�����]�o�]�š���š���� �u�}�v�]�š�}�Œ�]�v�P���}�(�� �����Œ���}�v�� �(�o�µ�Æ���•�� �~�'�Œ�����v�Z�}�µ�•���� �'���•���•��
���v�����(�o�µ�À�]���o�������Œ���}�v�•���]�v���•���o�����š���������Œ�����•���~�]�v���������]�š�]�}�v���š�}���}�š�Z���Œ�����•�š�����o�]�•�Z�������Œ���•�����Œ���Z���‰�Œ�}�P�Œ���u�u���•�•�U���š�}���u�}�v�]�š�}�Œ�����Z���v�P���•��
�]�v���Á�Z���Œ�����š�Z�����]�v�š���Œ�À���v�š�]�}�v�•���Á�]�o�o�����������o���Œ���š�����š�Z�����š�Œ���i�����š�}�Œ�Ç���š�}�Á���Œ���•�������v���š�µ�Œ���o�o�Ç���(�µ�v���š�]�}�v�]�v�P���‰�����š�o���v���������}�•�Ç�•�š���u�X��

�/�š���]�•�����v�À�]�•���P�������š�Z���š���š�Z�����W�����^���Á�]�o�o���•�µ�‰�‰�}�Œ�š�������š�]�À�]�š�]���•�U���]�v�š���Œ�À���v�š�]�}�v�•�U���}�Œ���u�����•�µ�Œ���•�������Œ�}�•�•���š�Z�������}�Œ�����v�����D�•�v�������µ�š���Á���Ç��
�‰�����š�o���v���•�� �Á�Z�]���Z�� ���������o���Œ���š���� �š�Z���� �}�Œ�]�P�]�v���o�� �š�]�u���o�]�v���•�X�� �^���o�����š������ �Œ���Z�����]�o�]�š���š�]�}�v�� �u�����•�µ�Œ���•�� �Á�]�o�o�� �š���l���� �������}�µ�v�š�� �}�(�� �•�]�š����
���v�À�]�Œ�}�v�u���v�š���o�����}�v���]�š�]�}�v�•�U���Á�Z�]���Z�������v���À���Œ�Ç���•�]�P�v�]�(�]�����v�š�o�Ç�X���d�Z���•�����u�����•�µ�Œ���•���‰�}�š���v�š�]���o�o�Ç���]�v���o�µ�����W��
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�x�� �u�}�Œ�����]�v�š���v�•�]�À�����u���v���P���u���v�š���}�(���Á���š���Œ���o���À���o�•���š�Z�Œ�}�µ�P�Z�����Œ���]�v�r���o�}���l�]�v�P�����v���������o�o�����µ�v���]�v�P�V��
�x�� �Œ���r�‰�Œ�}�(�]�o�]�v�P���š�Z���š���Á�]�o�o�������o�]�À���Œ���•�µ�]�š�����o�������}�v���]�š�]�}�v�•���(�}�Œ�������À���o�}�‰�u���v�š���}�(���Á���š�o���v���•�U���(���v�•�����v�������}�P���Z�����]�š���š�•�V��
�x�� �š���Œ�P���š�������(���Œ�š�]�o�]�•���Œ�����‰�‰�o�]�����š�]�}�v�•�U����
�x�� �•�������]�v�P���}�(���š���Œ�P���š�������À���P���š���š�]�}�v�V�����v����
�x�� �‰�Œ�}�����š�]�À�����]�v�}���µ�o���š�]�}�v���}�(���•�µ�]�š�����o�����‰�����š�o���v�������Œ�����•���Á�]�š�Z���^�‰�Z���P�v�µ�u�X��

�d�Z���•�������Œ�������}�o�o�����š�]�À���o�Ç�������•�]�P�v�������š�}���}�‰�š�]�u�]�•�����Z�Ç���Œ�}�o�}�P�]�����o�����}�v���]�š�]�}�v�•���~�]�������o�o�Ç�����v�����Á�Z���Œ�����‰�}�•�•�]���o�����Á���š���Œ�r�o���À���o�•���D�í�ì��
���u�•�� �(�}�Œ�� ���o�]�u���š���� �����š�]�}�v�� �����v���(�]�š�•�� ���v���� �š�}�� ���������o���Œ���š���� �š�Z���� �š�Œ���i�����š�}�Œ�Ç�� �}�(�� �š�Z���� �•�]�š���� �š�}�Á���Œ���•�� ���� �v���š�µ�Œ���o�o�Ç�� �(�µ�v���š�]�}�v�]�v�P��
�����}�•�Ç�•�š���u�U�� ���v���� ���À���v�š�µ���o�o�Ç�� ���� �Œ�����µ�������� �����Œ���}�v�� �•�}�µ�Œ�����l�����Œ���}�v�� �•�]�v�l�� ���P���]�v�X�� �/�v�� �•�}�u���� ���Œ�����•�� �}�(�� ���Œ�Ç�� ���µ�š���Á���Ç�� �š�Z�]�•��
�š�Œ���i�����š�}�Œ�Ç�� �Á�]�o�o�� ������ �•�]�P�v�]�(�]�����v�š�o�Ç�� �o�}�v�P���Œ�� ���v���� �]�š�� �]�•�� �v�}�š�� �(�����•�]���o���� �]�v�� �š�Z���� �•�Z�}�Œ�š�r�š���Œ�u�� �š�}�� �Œ���r�Á���š�� �•�}�u���� ���Œ�����•�U�� �Á�Z�]���Z�� �Á�]�o�o��
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���]�}���]�À���Œ�•�]�š�Ç�������š�]�}�v���W�o���v�������š�]�À�]�š�]���•�����v���� ���Œ���� ���}�v�š�����š���������µ�Œ�]�v�P���š�Z���� �Œ���Z�����]�o�]�š���š�]�}�v���‰�o���v�v�]�v�P���‰�Œ�}�����•�•�� �(�}�Œ���š�Z���]�Œ���À�]���Á�•�X��
�^�������^�����š�]�}�v���ð�X��

��

�î�X�ï�� �&�]���o�����^�µ�Œ�À���Ç�•��������

���}�Œ�����v�����D�•�v���������Œ�Œ�]�������}�µ�š�����������•���o�]�v���������}�o�}�P�]�����o���•�µ�Œ�À���Ç���}�(�����o�o���}�(���]�š�•���‰�Œ�}�‰���Œ�š�]���•���]�v���î�ì�ì�õ�r�î�ì�í�î�����v���������À���o�}�‰�������Z�����]�š���š��
�u���‰�•�X�����•���‰���Œ�š���}�(���š�Z�]�•�����Æ���Œ���]�•���U���h�u�u���Œ���•�����}�P���Á���•���•�µ�Œ�À���Ç�������]�v���&�����Œ�µ���Œ�Ç���î�ì�í�í�X���������]�š�]�}�v���o�������}�o�}�P�]�����o���u�}�v�]�š�}�Œ�]�v�P��
���v�����À�]�•�]�š�•���Z���À�����š���l���v���‰�o�����������š���h�u�u���Œ���•�����}�P�������š�Á�����v���î�ì�í�í�����v�����î�ì�î�ì���š�}���]�v�(�}�Œ�u���Œ���Z�����]�o�]�š���š�]�}�v���‰�o���v�v�]�v�P�����v�����Z�����]�š���š��
�u���‰�•���Z���À�����������v���µ�‰�����š�����U���Á�Z���Œ�����Œ���‹�µ�]�Œ�����X���d�Z�]�•���Œ���Z�����]�o�]�š���š�]�}�v���‰�o���v���]�•���]�v�(�}�Œ�u���������Ç���š�Z�����}�Œ�]�P�]�v���o�������•���o�]�v�����•�µ�Œ�À���Ç�����•��
�Á���o�o�����•���•�µ���•���‹�µ���v�š���•�]�š�����Á���o�l�r�}�À���Œ���•�µ�Œ�À���Ç�•�����v�����À�]�•�]�š�•�U�����v�����µ�‰�����š���•���š�}�������•���o�]�v���������š���X��������

�,�����]�š���š���u���‰�‰�]�v�P���(�}�o�o�}�Á�����������•�š�r�‰�Œ�����š�]�•�����P�µ�]�����v�������(�Œ�}�u���^�u�]�š�Z�����š�����o�X���~�î�ì�í�í�•�X���D���‰���}�µ�š�‰�µ�š�•���]�v���o�µ���]�v�P�����o�o���Z�����]�š���š���u���‰�•��
���v�����š���Œ�P���š���v�}�š���•���Á���Œ�����‰�Œ�}���µ���������µ�•�]�v�P���'�/�^���•�}�(�š�Á���Œ�������‰�‰�o�]�����š�]�}�v���‰�����l���P���•���~���Œ���'�/�^�•�X���'���v���Œ���o���u���Œ�P�]�v���o���Z�����]�š���š�•�����v����
�}�š�Z���Œ���Z�����]�š���š�•���š�Z���š���Z�������v�}�š���������v���u�}���]�(�]�������•�]�P�v�]�(�]�����v�š�o�Ç�����Ç���]�v���µ�•�š�Œ�]���o���‰�����š�����Æ�š�Œ�����š�]�}�v���Á���Œ�������o���•�•�]�(�]�������µ�•�]�v�P���&�}�•�•�]�š�š��
���š�� ���o�X�� �~�î�ì�ì�ì�•�X�� �W�o���v�š�� �v�}�u���v���o���š�µ�Œ���� �(�}�Œ�� �À���•���µ�o���Œ�� �‰�o���v�š�•�� �(�}�o�o�}�Á�•�� �^�š�������� �~�î�ì�í�ì�•�U�� �Á�Z�]�o���� �u�}�•�•���•�� ���v���� �o�]�À���Œ�Á�}�Œ�š�•��
�v�}�u���v���o���š�µ�Œ�����(�}�o�o�}�Á�•���]�����v�š�]�(�]�����š�]�}�v���l���Ç�•���‰�µ���o�]�•�Z���������Ç���š�Z�������Œ�]�š�]�•�Z�����Œ�Ç�}�o�}�P�]�����o���^�}���]���š�Ç���~�î�ì�í�ì�•�X�������u�}�Œ���������š���]�o���������}�Œ����
�v�����D�•�v�������o���•�•�]�(�]�����š�]�}�v���•�Ç�•�š���u���Á���•�������À���o�}�‰�������(�}�Œ�����o���•�•�]�(�Ç�]�v�P���‰�]�}�v�����Œ�����µ�š���Á���Ç���Z�����]�š���š�•�����•���&�}�•�•�]�š�š�������š���P�}�Œ�]���•���Á���Œ����
�������u�������v�}�š���š�}�������������š���]�o���������v�}�µ�P�Z���(�}�Œ�����µ�š���Á���Ç�����}�P���~�u�µ���Z���}�(�����µ�š���Á���Ç�����}�P�����}�µ�o�������������o���•�•�]�(�]���������•�����µ�š�}�À���Œ�����}�P���r��
�W���ð�•�X���D�µ���Z���}�(���š�Z�����‰�]�}�v�����Œ�����µ�š���Á���Ç���À���P���š���š�]�}�v���]�•���•�š�]�o�o�����š�����v�������Œ�o�Ç���•�š���P�����}�(���]�š�•�������À���o�}�‰�u���v�š�����v���������v�v�}�š�����������•�•�]�P�v������
�š�}���&�}�•�•�]�š�š���>���À���o���ï�������š���P�}�Œ�]���•���Ç���š�X��

���������š���]�o�����������}�o�}�P�]�����o���•�µ�Œ�À���Ç���Œ���‰�}�Œ�š���(�}�Œ���h�u�u���Œ���•�����}�P���]�•�����}�v�š���]�v�������]�v�����‰�‰���v���]�Æ���/�/�/�X��

�� ��



�%�R�U�G���Q�D���0�R���D�� �� �8�P�P�H�U�D�V���'�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���D�Q�G���5�H�K�D�E�L�O�L�W�D�W�L�R�Q���3�O�D�Q������������

�� ����

�ï�X�� � �̂/�d������ ���^���Z�/�W�d�/�K�E��

�h�u�u���Œ���•�����}�P���]�•���o�}�����š���������‰�‰�Œ�}�Æ�]�u���š���o�Ç���î�X�ñ�l�u���•�}�µ�š�Z�r�����•�š���}�(�����Œ�����l�v���P�Z�U���ï���l�u���E�}�Œ�š�Z���}�(���D�}�v���•�š���Œ���À�]�v�����v�������X�ð�X�ñ�l�u��
�•�}�µ�š�Z�r�Á���•�š���}�(���Z���š�Z���v�P���v�X���/�š���•�š�Œ�������o���•���š�Z�������}�Œ�����Œ�������š�Á�����v�����}�X���K�(�(���o�Ç���š�}���š�Z�����v�}�Œ�š�Z�����v�������}�X���<�]�o�����Œ�����š�}���š�Z�����•�}�µ�š�Z��
�~�•�������&�]�P�µ�Œ�����ï�X�í�•�X���d�Z�����•�µ�Œ�Œ�}�µ�v���]�v�P���o���v���•�����‰�����]�•�����}�u�]�v���š���������Ç���(���Œ�u�o���v�����o���Œ�P���o�Ç�����}�v�•�]�•�š�]�v�P���}�(���]�u�‰�Œ�}�À�������P�Œ���•�•�o���v���X����
�d�Z���Œ�����]�•���•�}�u�������}�v�]�(���Œ���‰�o���v�š���š�]�}�v���}�v���}�o�����Œ�����µ�š�}�À���Œ�����}�P�����v�����}�š�Z���Œ���‰�����š�o���v���•���]�v���š�Z�����o�}�����o�����Œ�������~�^�������&�]�P�µ�Œ�����ï�X�î�•�X���d�Z����
�'�Œ���v���������v���o���]�•���o�}�����š�������š�}���š�Z���������•�š���}�(���š�Z�����•�]�š���X���d�Z�����^�o���š�����Z�]�À���Œ���(�o�}�Á�•���š�}���š�Z�����v�}�Œ�š�Z���}�(���š�Z�����•�]�š�������v�����u�����š�•���š�Z�����&�]�P�]�o���U��
�Á�Z���Œ�����]�š���š�Z���v���(�o�}�Á�•���•�}�µ�š�Z���š�}���š�Z�����Á���•�š���}�(���h�u�u���Œ���•�����}�P���š�}���u�����š���š�Z���������Œ�Œ�}�Á�X��

�d�Z���Œ�����]�•�������•�u���o�o���]�•�}�o���š�������•�����š�]�}�v���š�}���š�Z�����v�}�Œ�š�Z�r�����•�š���}�(���š�Z�����u���]�v�����}�P�X���d�Z�]�•�����Œ�������Á���•���v���À���Œ�������À���o�}�‰���������Ç�����}�Œ�����v����
�D�•�v�������v�������}�v�š���]�v�•���}�o�������v���������š�]�À�������µ�š�}�À���Œ�����}�P�X����
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�ï�X�í�� �^�š���š�µ�•�����v�����^�]�š�µ���š�]�}�v��

�ï�X�í�X�í�� �^�]�š�����Z�]�•�š�}�Œ�Ç��
���v���}�o�����‰�����š���Á�}�Œ�l�•���•�]�š�����‰�Œ���r�����š�]�v�P�����}�Œ�����v�����D�•�v�����Á���•���o�}�����š���������š���h�u�u���Œ���•���~�v�����Œ���h�u�u���Œ���•���,�}�µ�•���•���š�}���š�Z���������•�š���}�(��
�š�Z�������µ�Œ�Œ���v�š�����}�Œ�����v�����D�•�v�����‰�Œ�}�‰���Œ�š�Ç�����v���������i�������v�š���š�}���š�Z�����'�Œ���v���������v���o�X���W�����š���(�}�Œ���o�]�À���r�•�š�}���l�����������]�v�P���Á���•���Z���Œ�À���•�š������
�]�v���š�Z�]�•�����Œ�������]�v���š�Z�����o���š�����í�õ�š�Z�������v�š�µ�Œ�Ç�����v�����š�Z�����}�o�����K�^�/���î�v���������]�š�]�}�v���ò�r�]�v���Z���u���‰���]�v���]�����š���•���š�Z���š�������š�Œ���u�Á���Ç���š�}���š���l�����š�Z����
�‰�����š���š�}���š�Z���������v���o���Á���•�����µ�]�o�š�����o�}�v�P���•�}�u�����}�(���š�Z�����š�Œ�����l�•���š�Z�Œ�}�µ�P�Z���š�Z���������i�������v�š�����µ�š�}�À���Œ�����}�P�X��

���}�Œ�����v�����D�•�v�����•�š���Œ�š�������š�}���o���À���o�����v�������µ�š�����Œ���]�v�•�����š���h�u�u���Œ���•�����}�P���]�v���í�õ�ó�ï�X���^�}�����‰�����š���u�}�•�•���Á���•���}�Œ�]�P�]�v���o�o�Ç���Z���Œ�À���•�š�������]�v��
�í�õ�ô�ì�����v�����š�Z���v���Z���Œ�À���•�š�]�v�P���}�(���u�]�o�o�������u�}�•�•���‰�����š�������P���v���]�v���í�õ�ô�õ�X�������Á�}�Œ�l�•�����Œ�������]�•���o�}�����š���������š���š�Z�����•�}�µ�š�Z�r�����•�š�����}�Œ�v���Œ���}�(��
�š�Z���� �u���]�v�� �•�����š�]�}�v�X�� ���� �‰���Œ�u���v���v�š�� �Œ���]�o�Á���Ç�� �Œ�µ�v�•�� ���o�}�v�P�� �š�Z���� �•�}�µ�š�Z���Œ�v�� ���}�µ�v�����Œ�Ç�� �}�(�� �š�Z���� �•�]�š���� �]�v�š�}�� �š�Z���� �Á�}�Œ�l�•�� ���Œ�����X����
�,�}�Œ�š�]���µ�o�š�µ�Œ���o�� �‰�����š�� �u�}�•�•�� �Z���•�� �������v�� �Z���Œ�À���•�š������ �(�Œ�}�u�� �š�Z�]�•�� �•�]�š���� ���o�š�Z�}�µ�P�Z�� �]�v�� �Œ�������v�š�� �Ç�����Œ�•�� �š�Z���Œ���� �Á���•�� ���� �•�Á�]�š���Z�� �š�}��
�Z���Œ�À���•�š�]�v�P���}�(���u�]�o�o�������(�µ���o���‰�����š�X������
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�ï�X�í�X�î�� ���µ�Œ�Œ���v�š���o���v���r�µ�•����

�/�v���µ�•�š�Œ�]���o�� �‰�����š�� �‰�Œ�}���µ���š�]�}�v�� �Z���•�� �v�}�Á�� ���}�u�‰�o���š���o�Ç�� �������•������ ���š�� �h�u�u���Œ���•�� ���}�P�X�� �d�Z���� ���v�š�]�Œ���� ���}�P�� �]�•�� �v�}�š�� �Á�]�š�Z�]�v�� �š�Z����
�}�Á�v���Œ�•�Z�]�‰���}�(�����}�Œ�����v�����D�•�v�������v�������}�u���•�š�]�����š�µ�Œ�(�����µ�š�š�]�v�P���~�š�µ�Œ�����Œ�Ç�•���]�•���Z���À�]�v�P�����v���]�u�‰�����š���}�v���š�Z�������}�P�U�����}�š�Z���Á�]�š�Z�]�v�����v����
�}�µ�š�•�]������ �š�Z���� ���v�D�� ���}�µ�v�����Œ�Ç�X�� �d�Z���Œ���� �]�•�� ���� �•�u���o�o�� �o���v�P�š�Z�� �}�(�� ���}�P�� �Œ���]�o�Á���Ç�� ���v���� �•�}�u���� �}�š�Z���Œ�� �]�v�(�Œ���•�š�Œ�µ���š�µ�Œ���� �}�v�� �š�Z�]�•�� �•�]�š����
�~�&�]�P�µ�Œ�����ï�X�ñ�•�X������

�h�u�u���Œ���•�����}�P���]�•�������]�v�P���µ�•���������•���}�v�����}�(���š�Z�����•�š�µ���Ç���•�]�š���•���(�}�Œ���š�Z�������W���r�(�µ�v�����������v�����d�����r�o�������^�u���Œ�š���K�'���Œ���•�����Œ���Z���‰�Œ�}�i�����š�X����
�d�Z�]�•���‰�Œ�}�i�����š���]�•���u�����•�µ�Œ�]�v�P���'�Œ�����v�Z�}�µ�•�����'���•���(�o�µ�Æ���•���µ�•�]�v�P�����Z���u�����Œ�•���]�v�����]�(�(���Œ���v�š���‰���Œ�š�•���}�(���h�u�u���Œ���•�����}�P�X��������

�&�µ�š�µ�Œ�����o���v���r�µ�•�������š���h�u�u���Œ���•�����}�P���Z���•���v�}�š���������v�������(�]�v���������Ç�����}�Œ�����v�����D�•�v���X������
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�ï�X�í�X�ï�X�� �^�}���]�}�r�����}�v�}�u�]�������}�v���]�š�]�}�v�•��
���}�Œ�����v�����D�•�v�����Z���•���Z�]�•�š�}�Œ�]�����o�o�Ç���������v�������À�]�š���o�����u�‰�o�}�Ç���Œ���(�}�Œ���š�Z�����Œ�µ�Œ���o�����}�u�u�µ�v�]�š�Ç���}�(���š�Z�����D�]���o���v���•���}�(���/�Œ���o���v���X�����}�Œ�����v����
�D�•�v�������}�u�‰�]�o�����������Œ���‰�}�Œ�š���}�v���š�Z�����Œ�}�o�����}�(���‰�����š�����Æ�š�Œ�����š�]�}�v���]�v���š�Z�����u�]���o���v���•���Z�]�•�š�}�Œ�]�����o�o�Ç���]�v���Á�Z�]���Z���š�Z���Ç���Œ���‰�}�Œ�š���š�Z���š���]�v��
�í�õ�ô�ò�U�����Ç���š�Z�������v�����}�(�����}�Œ�����v�����D�•�v���[�•���d�Z�]�Œ���������À���o�}�‰�u���v�š���W�Œ�}�P�Œ���u�u���U�������š�}�š���o���}�(���š�Á���v�š�Ç�r�š�Z�Œ�������Á�}�Œ�l���o�}�����š�]�}�v�•���Z������
�������v�����•�š�����o�]�•�Z���������Œ�}�µ�v�����š�Z�������}�µ�v�š�Œ�Ç�X���d�Z�������}�u�‰���v�Ç���Z���������v�����À���Œ���P�������u�‰�o�}�Ç�u���v�š���}�(�����‰�‰�Œ�}�Æ�]�u���š���o�Ç���ð�U�ò�ô�ô���]�v���š�Z����
�u�]�����í�õ�ô�ì�[�•�U���Á�]�š�Z�������‰�����l�����u�‰�o�}�Ç�u���v�š���}�(���ò�U�í�ì�ì�����µ�Œ�]�v�P���š�Z�����‰�Œ�}���µ���š�]�}�v���•�����•�}�v�U���Á�Z�]���Z���‰�o�����������]�š�����u�}�v�P���š�Z�������}�µ�v�š�Œ�Ç�[�•��
�o���Œ�P���•�š�� ���}�u�u���Œ���]���o�� ���u�‰�o�}�Ç���Œ�•�X�� �d�Z���� �]�u�‰�}�Œ�š���v������ �}�(�� �•�µ���Z�� �o���À���o�•�� �}�(�� ���u�‰�o�}�Ç�u���v�š�� �Á���Œ���� �o���Œ�P���o�Ç�� ���µ���� �š�}�� �]�š�•�� �Œ���P�]�}�v���o��
���}�v�����v�š�Œ���š�]�}�v���]�v���š�Z�����D�]���o���v���•�����v�����š�Z�����o�����l���}�(�����o�š���Œ�v���š�]�À�������u�‰�o�}�Ç�u���v�š���}�‰�‰�}�Œ�š�µ�v�]�š�]���•�����š���š�Z�����š�]�u���X��
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�������}�Œ���]�v�P���š�}���š�Z�������v���Œ�P�Ç�����Œ�}�‰���^�}���]�}�r�����}�v�}�u�]�����^�š�µ���Ç���µ�v�����Œ�š���l���v�����Ç���&�]�š�Ì�‰���š�Œ�]���l�����•�•�}���]���š���•���]�v���î�ì�í�í�U���š�Z���Œ�����Á���Œ�������v��
���•�š�]�u���š�������í�U�ð�ð�ï���i�}���•���•�µ�‰�‰�}�Œ�š���������Ç���š�Z�����‰�����š�r�š�}�r�‰�}�Á���Œ���]�v���µ�•�š�Œ�Ç���]�v���/�Œ���o���v�������š���š�Z�����š�]�u���U���•�}�u�����ô�í�9���}�(���Á�Z�]���Z���Á���Œ����
�o�}�����š�������]�v���š�Z���������š���Z�u���v�š�����Œ�����•���}�(���š�Z�����š�Z�Œ�������‰�����š�r�(�]�Œ�������P���v���Œ���š�]�v�P���•�š���š�]�}�v�•���~�>�}�µ�P�Z���Z�����U���t���•�š���K�(�(���o�Ç�U�����v�����������v�����Œ�Œ�Ç��
�W�}�Á���Œ���^�š���š�]�}�v�•�•�X���d�Z���•�������}�v�•�š�]�š�µ�š�������i�}���•���]�v���š�Z�����‰�o���v�š�•�����v�����]�v���‰�����š�����Æ�š�Œ�����š�]�}�v�U���i�}���•���]�v���]�Œ�����š�o�Ç���•�µ�‰�‰�}�Œ�š�������]�v���µ�‰�•�š�Œ�����u��
�•�µ�‰�‰�o�Ç���]�v���µ�•�š�Œ�]���•�����v�����i�}���•���]�v���µ���������š�Z�Œ�}�µ�P�Z���š�Z�����š�Œ�]���l�o���r���}�Á�v�����(�(�����š�•���}�(���š�Z�����Á���P���•�����v�����•���o���Œ�]���•���}�(���š�Z�}�•�����•�µ�‰�‰�}�Œ�š������
���]�Œ�����š�o�Ç���}�Œ���]�v���]�Œ�����š�o�Ç�X����

�/�v���Œ���•�‰�����š���}�(���h�u�u���Œ���•�����}�P�U���i�}���•���]�v���o�µ���������]�v���š�Z���������}�À�����•�š�µ���Ç���Á�}�µ�o�����Z���À�����]�v���o�µ���������š�Z�}�•�����š�}���(�����]�o�]�š���š�������Æ�š�Œ�����š�]�}�v��
�}�(���‰�����š�����š���š�Z�]�•���•�]�š���U�����v�������•�•�}���]���š�������‰�Œ�}�����•�•�]�v�P�����v�����š�Œ���v�•�(���Œ���š�}���š�Z�����Œ���o���À���v�š���‰�}�Á���Œ���•�š���š�]�}�v�X��

���•���š�Z�����‰�Œ�]�u���Œ�Ç�����u�‰�o�}�Ç���Œ���]�v���u���v�Ç���D�]���o���v�������}�µ�v�š�]���•�U�����}�Œ�����v�����D�•�v�����‰�o���Ç���������������v�š�Œ���o���Œ�}�o�����]�v�����µ�]�o���]�v�P�����}�u�u�µ�v�]�š�]���•��
�š�Z�Œ�}�µ�P�Z�� �•���À���Œ���o�� �]�v�]�š�]���š�]�À���•�U�� �]�v���o�µ���]�v�P�� �����µ�����š�]�}�v�� ���µ�Œ�•���Œ�]���•�U�� �•�µ�‰�‰�}�Œ�š�� �}�(�� �o�}�����o�� �•�‰�}�Œ�š�]�v�P�� ���o�µ���•�U�� �š�Z���� �‰�Œ�}�À�]�•�]�}�v�� �}�(��
���}�u�u�µ�v�]�š�Ç���P���]�v���(�µ�v���•�U�����Z���Œ�]�š�Ç���‰�Œ�}�P�Œ���u�u���•�����v�����š�Z�����‰�Œ�}�À�]�•�]�}�v�����v�������µ�]�o���]�v�P���}�(�����u���v�]�š�Ç�����Œ�����•�X�_��

�d�Z���•�����i�}�����v�µ�u�����Œ�•���Z���À�����v�}�Á���������o�]�v�������Á�]�š�Z���š�Z���������•�•���š�]�}�v���}�(���‰�����š�����Æ�š�Œ�����š�]�}�v�����š���š�Z�]�•�����}�P�X�����/�š���]�•�����v�š�]���]�‰���š�������š�Z���š���š�Z����
�‰�Œ�}�‰�}�•�������•���Z���u�����~�W�����^�•���Á�]�o�o���‰�Œ�}�À�]�������•�}�u�������u�‰�o�}�Ç�u���v�š���(�}�Œ�������š�����u���}�(���Á�}�Œ�l���Œ�•�����š���š�Z�]�•���•�]�š�����(�}�Œ�������‰���Œ�]�}�����}�(���š�]�u�����~�E��
�í���Ç�����Œ�•�X��������
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�ï�X�î�� �'���}�o�}�P�Ç�����v�����W�����š�������‰�š�Z�•��

�ï�X�î�X�í�� �^�µ���r�•�}�]�o���P���}�o�}�P�Ç��

�d�Z���� �u���i�}�Œ�]�š�Ç�� �}�(�� �š�Z���� �µ�v�����Œ�o�Ç�]�v�P�� �P���}�o�}�P�Ç�� ���š�� �h�u�u���Œ���•�� ���}�P�� �]�•�� �����Œ�l�� �o�]�u���•�š�}�v���� ���v���� �•�Z���o���U�� �Á�]�š�Z�� �š�Z���� �•�}�µ�š�Z���Œ�v�� ���v����
�����•�š���Œ�v���š�]�‰���}�(���š�Z�������}�P���µ�v�����Œ�o���]�v�����Ç���o�]�u���•�š�}�v�������v���������o�����Œ���}�µ�•���•�Z���o���í�X���d�Z�����µ�v�����Œ�o�Ç�]�v�P���•�}�]�o�•�����v�����•�µ���r�•�}�]�o�•�����Œ�������o���•�•������
���•���Z�Z���]�•���������}�P�����µ�š�}�À���Œ���W�����š�[�X�������P�o�����]���o���P�Œ���À���o���Œ�]���P�����Z���•���������}�u�������Æ�‰�}�•�������]�v���š�Z�����u�]���r�����•�š���Œ�v���‰���Œ�š���}�(���š�Z�����•�]�š�����~�s�]�•�]���o����
�]�v���&�]�P�µ�Œ���•���ô�X�í���˜���ô�X�ï�•�X������

�>�����µ�•�š�Œ�]�v���������‰�}�•�]�š�•���~�o���l���������‰�}�•�]�š�•�•�����Œ�������o�•�}���‰�Œ���•���v�š���µ�v�����Œ���š�Z�����‰�����š���~�o�����µ�•�š�Œ�]�v�����•�Z���o�o���u���Œ�o�•�����š���š�Z�����v�}�Œ�š�Z���Œ�v�����v�����}�(��
�š�Z�����•�]�š���X���d�Z�����‰�����š���]�•���µ�v�����Œ�o���]�v�����Ç���P�o�����]���o�������‰�}�•�]�š�•���]�v�š���Œ���������������Á�]�š�Z���P�o�����]�}�r�(�o�µ�À�]���o�������‰�}�•�]�š�•���}�À���Œ���o�]�u���•�š�}�v�����������Œ�}���l��
�]�v���‰�o�������•�X���d�Z�����P�o�����]���o�������‰�}�•�]�š�•���P���v���Œ���o�o�Ç�����}�v�•�]�•�š���}�(���P�Œ���Ç���P�Œ���À���o�o�Ç�����o���Ç�l�•�]�o�š�X����
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�ï�X�î�X�î�� �W�����š���š�Ç�‰�������v���������‰�š�Z�•��
�^�]�v�������h�u�u���Œ���•�����}�P���Z���•���}�v�o�Ç���������v���Z���Œ�À���•�š�������(�}�Œ�����}�u�u���Œ���]���o���‰�����š���‰�Œ�}���µ���š�]�}�v���Œ���o���š�]�À���o�Ç���Œ�������v�š�o�Ç�U���š�Z�����u���i�}�Œ�]�š�Ç���}�(��
�š�Z�������}�P���•�š�]�o�o���Z���•���Œ���u�v���v�š���‰�����š�������‰�š�Z�•���]�v�����Æ�����•�•���}�(���î�X�ñ�u�X���d�Z�����‰�����š���]�•���•�š�]�o�o���Œ�����l���Œ�}�Á�v���]�v���‰�o�������•���~�]�v���]�����š�}�Œ���}�(�������]���]����
�^�‰�Z���P�v�µ�u���‰�����š�•���~�•�������&�]�P�µ�Œ�����ô�X�î�•�X������

�,�}�Á���À���Œ�U���‰���Œ�š���}�(���š�Z���������•�š���Œ�v���•�]�������}�(���š�Z�������}�P���Á�Z���Œ���������P�Œ���À���o���Œ�]���P�����Z���•���������}�u�������Æ�‰�}�•�������Z���•���u�µ���Z���•�Z���o�o�}�Á���Œ���‰�����š��
���v�����]�•�����o���•�•���������•�����µ�š���Á���Ç�X������
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�ï�X�ï�� �<���Ç�����]�}���]�À���Œ�•�]�š�Ç���&�����š�µ�Œ���•���}�(���/�v�š���Œ���•�š��

�d�Z�����u���i�}�Œ�]�š�Ç���}�(���h�u�u���Œ���•�����}�P���Á�]�š�Z�]�v���š�Z�������}�Œ�����v�����D�•�v�������}�µ�v�����Œ�Ç���]�•�����}�u�]�v���š���������Ç�������Œ�����‰�����š���~�&�]�P�µ�Œ�����ï�X�ï�•�X���d�Z����
�'�Œ���v���������v���o���]�•���o�}�����š�������š�}���š�Z���������•�š���}�(���š�Z�����•�]�š���U���š�Z�����^�o���š�����Z�]�À���Œ���(�o�}�Á�•���š�}���š�Z�����v�}�Œ�š�Z���}�(���š�Z�����•�]�š�������v�����u�����š�•���š�Z�����&�]�P�]�o����
�Z�]�À���Œ�U���Á�Z���Œ�����]�š���š�Z���v���(�o�}�Á�•���•�}�µ�š�Z���š�}���u�����š���š�Z�����Z�]�À���Œ�������Œ�Œ�}�Á�X��
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�í���Z�š�š�‰�•�W�l�l�Á�Á�Á�X�P�•�]�X�]���l���v�r�]���l�����š���r���v���r�u���‰�•�l�W���P���•�l�������Œ�}���l�X���•�‰�Æ����



�%�R�U�G���Q�D���0�R���D�� �� �8�P�P�H�U�D�V���'�H�F�R�P�P�L�V�V�L�R�Q�L�Q�J���D�Q�G���5�H�K�D�E�L�O�L�W�D�W�L�R�Q���3�O�D�Q������������

�� ����

��

��

�&�]�P�µ�Œ�����ï�X�ï�X�� �s�]���Á���}�(���š�Z�����]�v�š���Œ�(�������������š�Á�����v���Z�]�P�Z�����}�P�����v�������µ�š�}�À���Œ���‰�����š�o���v�����o���v���•�����‰�������š���h�u�u���Œ���•�����}�P�X��
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�ï�X�ï�X�í�� ���µ�Œ�Œ���v�š���Z�����]�š���š�•����
�D�µ���Z���}�(���š�Z�����•�]�š�������}�u�‰�Œ�]�•���•�����Æ�š���v�•�]�À�������Œ�����•�����}�u�]�v���š���������Ç�������Œ�����‰�����š�U�����o�š�Z�}�µ�P�Z���š�Z���Œ�����]�•���•�}�u�������u���Œ�P�]�v�P���‰�]�}�v�����Œ��
�‰�}�}�Œ�� �(���v�� �À���P���š���š�]�}�v�� ���v���� �•�}�u���� �•�u���o�o�� ���Œ�����•�� �}�(�� ���]�Œ���Z�� �Á�}�}���o���v���� �~�^������ �&�]�P�µ�Œ���� �ô�X�í�•�X�� �^�}�u���� �}�(�� �š�Z���� �Z�����]�š���š�•�� �‰�Œ���•���v�š��
���Œ�}�µ�v�����š�Z�����u���Œ�P�]�v�•���}�(���š�Z�����•�]�š�����•�µ���Z�����•���Œ���u�v���v�š���Z�]�P�Z�����}�P���~�W���í�•�U�����µ�š�}�À���Œ�����}�P�����v�����•���Œ�µ�����~�t�^�í�•���Z���À�����u�}�����Œ���š���r�Z�]�P�Z��
�o�}�����o�������}�o�}�P�]�����o���À���o�µ�������•�������Œ���(�µ�P�����(�}�Œ���o�}�����o���(���µ�v���X���K�v�����u�}�Œ�����•�]�P�v�]�(�]�����v�š�����Œ�������]�•���š�Z�������]�š���Z�����������P�Œ�����������Œ���]�•���������}�P���]�v��
�š�Z�����v�}�Œ�š�Z�r�����•�š�����}�Œ�v���Œ�X�����d�Z�]�•���•�����š�]�}�v���Z���•���]�v�š�����š���À���P���š���š�]�}�v�����v�����•�š�]�o�o���Z���•���•�}�u�����Œ���u�v���v�š���^�‰�Z���P�v�µ�u�����}�À���Œ�����v�����v���Á���Œ��
�^�‰�Z���P�v�µ�u�����}�À���Œ�������À���o�}�‰�]�v�P���]�v�������‰�Œ���•�•�]�}�v�•�X�����W���š���Z���•���}�(�����]�Œ���Z���Á�}�}���o���v�������v�����Á���š���P�Œ���•�•�o���v�������Œ�����o�}�����š���������o�}�v�P���š�Z����
�u���Œ�P�]�v�•���}�(���š�Z�����•�]�š���X����

�����Z�����]�š���š���u���‰���}�(���š�Z�����•�]�š�����]�•���•�Z�}�Á�v���]�v���&�]�P�µ�Œ�����ï�X�ð�X��
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�ï�X�ï�X�î�� �^�‰�����]���•���}�(�����}�v�•���Œ�À���š�]�}�v���]�v�š���Œ���•�š��
�^�]�o�š���‰�}�v���•���}�v���h�u�u���Œ���•�����}�P�����Œ�����À�]�•�]�š���������Ç���<�]�v�P�(�]�•�Z���Œ�V���š�Z�]�•���•�‰�����]���•���]�•���}�(���‰���Œ�š�]���µ�o���Œ�����}�v�•���Œ�À���š�]�}�v���]�v�š���Œ���•�š�����•���]�š���]�•���o�]�•�š������
�}�v�����v�v���Æ���/���}�(���š�Z�������h���,�����]�š���š�•�����]�Œ�����š�]�À���X���t�}�}�����}���l���~���}�����/���Z�����r�o�]�•�š�����•�U���,���v���,���Œ�Œ�]���Œ���d�����o�����v�����^�v�]�‰�����~���}�����/�����u�����Œ�r
�o�]�•�š�����•���Z���À�����������v���Œ�����}�Œ���������µ�•�]�v�P���š�Z�����•�]�š�����]�v���Á�]�v�š���Œ�X��

�D���Œ�•�Z�� �&�Œ�]�š�]�o�o���Œ�Ç�����µ�š�š���Œ�(�o�Ç���Z���•�� �������v�� �Œ�����}�Œ���������}�v�� �š�Z���� ���}�P�� �Œ���u�v���v�š�� ���o�}�v�P���š�Z���� �Á���•�š���Œ�v�� �u���Œ�P�]�v�V���š�Z�]�•�� �•�‰�����]���•�� �]�•�� �}�v��
���v�v���Æ���/���}�(���š�Z�������h���,�����]�š���š�•�����]�Œ�����š�]�À���X��

�K�š�Z���Œ���•�‰�����]���•���}�(�����}�v�•���Œ�À���š�]�}�v���]�v�š���Œ���•�š���š�Z���š���Z���À�����������v���Œ�����}�Œ���������µ�•�]�v�P���š�Z�����•�]�š�����]�v���o�µ�������Z�������^�‹�µ�]�Œ�Œ���o�U���/�Œ�]�•�Z���,���Œ�������v����
�������P���Œ���~�‰�Œ�}�š�����š�������µ�v�����Œ���š�Z�����/�Œ�]�•�Z���t�]�o���o�]�(���������š�•�X��

��

�ï�X�ï�X�ï�� �/�v�À���•�]�À�����•�‰�����]���•��
�E�}�� �]�v�À���•�]�À���� �•�‰�����]���•�U�� ���•�� �o�]�•�š������ �µ�v�����Œ�� �Z���P�µ�o���š�]�}�v�� �~���h�•�� �í�í�ð�ï�l�î�ì�í�ð�� �}�v�� �š�Z���� �‰�Œ���À���v�š�]�}�v�� ���v���� �u���v���P���u���v�š�� �}�(�� �š�Z����
�]�v�š�Œ�}���µ���š�]�}�v�����v�����•�‰�Œ���������}�(���]�v�À���•�]�À�������o�]���v���•�‰�����]���•�U���Z���À�����������v���Œ�����}�Œ�����������š���h�u�u���Œ���•�����}�P���~���‰�‰���v���]�Æ���s�•�X���������Œ�}������
�Œ���v�P���� �}�(�� ���}�u�u�}�v�� �P���Œ�����v�� ���•�����‰���•�� ���Œ���� �}�������•�]�}�v���o�o�Ç�� �‰�Œ���•���v�š�� ���Œ�}�µ�v���� �š�Z���� �u���Œ�P�]�v�•�� �}�(�� ���}�Œ���� �v���� �D�•�v���� ���}�P�•�U�� ���v����
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���o�š�Z�}�µ�P�Z���•�‰���š�]���o���}�À���Œ�o���‰���Á�]�š�Z���š�Z�����W�����^���]�•�����Æ�‰�����š�������š�}���������o�]�u�]�š�����U���š�Z���•�������Œ���U���Á�Z���Œ�����v�������•�•���Œ�Ç�U���š�}���������š�Œ�����š�������]�v���o�]�v����
�Á�]�š�Z�������•�š���W�Œ�����š�]���������µ�Œ�]�v�P���W�����^�������š�]�À�]�š�]���•�X��

��

�ï�X�ð�� �^�š���š�µ�š�}�Œ�Ç���E���š�µ�Œ�������}�v�•���Œ�À���š�]�}�v�������•�]�P�v���š�]�}�v�•��

�d�Z�����'�Œ���v���������v���o���‰�E�,�����~�E�W�t�^���•�]�š�������}�������ì�ì�î�ì�í�ð�•���]�•���o�}�����š���������X�î�ì�ì�u���š�}���š�Z���������•�š���}�(���š�Z�����•�u���o�o�U���]�•�}�o���š���������}�P���Œ���u�v���v�š��
���v�����i�µ�•�š���µ�v�����Œ���í�l�u���š�}���š�Z���������•�š���}�(���š�Z�����Œ���u���]�v�����Œ���}�(���h�u�u���Œ���•�����}�P���~�&�]�P�µ�Œ�����ï�X�í�•�X����

��

�ï�X�ð�X�í�� �K�š�Z���Œ���E���š�µ�Œ�������}�v�•���Œ�À���š�]�}�v�������•�]�P�v���š�]�}�v�•��
�d�Z�����Z���u�•���Œ�����}�v�À���v�š�]�}�v�����v�š���Œ�������]�v�š�}���(�}�Œ�������]�v���/�Œ���o���v�����}�v���í�ñ�š�Z���D���Œ���Z���í�õ�ô�ñ�X���/�Œ���o���v�������µ�Œ�Œ���v�š�o�Ç���Z���•���ð�ñ���•�]�š���•�l�Á���š�o���v���•��
�����•�]�P�v���š������ ���•�� �t���š�o���v���•�� �}�(�� �/�v�š���Œ�v���š�]�}�v���o�� �/�u�‰�}�Œ�š���v������ �~�Z���u�•���Œ�� �^�]�š���•�•�X�� �d�Z���•���� ���}�À���Œ�� ���� �•�µ�Œ�(�������� ���Œ������ �}�(�� �ò�ò�U�õ�õ�ð�Z���X����
�d�Z���Œ���� ���Œ���� �v�}�� �Z���u�•���Œ�� �^�]�š���•�� �]�v�� �š�Z���� �o�}�����o�� �À�]���]�v�]�š�Ç�� �}�(�� �h�u�u���Œ���•�� ���}�P�� �~�]�X���X�� �Á�]�š�Z�]�v�� �ï�l�u�•�� �d�Z���� ���o�}�•���•�š�� �Z���u�•���Œ�� �^�]�š���•�� �š�}��
�h�u�u���Œ���•�����}�P���]�v���o�µ�������W�}�o�o���Œ���•�š�}�Á�v���&���v���~�<�]�o�����Œ���•�����v�����Z���Z�����v�u�}�Œ�������}�P���~�K�(�(���o�Ç�•�X��

�Z�š�š�‰�•�W�l�l�Á�Á�Á�X���Œ���P�]�•�X���}�u�l���‰�‰�•�l�D���‰�d�}�µ�Œ�l�]�v�����Æ�X�Z�š�u�o�M���‰�‰�]���A�����ò���í���î�ð�ó�������ð�í�ó�õ���õ���(���ì�ð�ò�í���õ�ñ�ì�(�í���·��

��

�ï�X�ñ�� �,�Ç���Œ�}�o�}�P�Ç�����v�����,�Ç���Œ�}�P���}�o�}�P�Ç��

�h�u�u���Œ���•�����}�P���Z���•�������P�Œ���À�]�š�Ç�����Œ���]�v���P�����Œ���P�]�u���X���d�Z�����•�]�š�������µ�Œ�Œ���v�š�o�Ç���]�•���Œ���o���š�]�À���o�Ç�����Œ�Ç�����•���(�]���o�������Œ���]�v�•�������š�]�À���o�Ç�����Œ���]�v���Á���š���Œ��
�š�}�Á���Œ���•���š�Z�����•�]�o�š���‰�}�v���•�����v�����}�(�(���•�]�š���X���/�v�]�š�]���o���Z�Ç���Œ�}�o�}�P�]�����o���u�}�����o�o�]�v�P���]�v���]�����š���•���š�Z�������}�P���Z���•���š�}�‰�}�P�Œ���‰�Z�]�����o�������•�]�v�•���š�Z���š��
���Œ�������Æ�‰�����š�������š�}�������À���o�}�‰�������u�}�•���]�����}�(���Á���š�o���v�����Z�����]�š���š�•���Á�Z���v���Œ���Z�����]�o�]�š���š�]�}�v�����v�������Œ���]�v�r���o�}���l�]�v�P���]�•�������Œ�Œ�]�������}�µ�š���~�&�]�P�µ�Œ����
�ô�X�ð�•�X���^���À���Œ���o���}�(���š�Z���•�����•�µ���r�����•�]�v�•���]�v���š�Z�����•�]�š�����~���X�P�X���•�}�µ�š�Z�r�����•�š�����}�Œ�v���Œ�•�����Œ�����•�š���Œ�š�]�v�P���š�}���Œ���r�Á���š���v���š�µ�Œ���o�o�Ç�����•�����Œ���]�v���P�����]�•��
�u�}�Œ�����]�u�‰���������X������������

�h�u�u���Œ���•�����}�P���]�•���o�}�����š�������]�v���š�Z�����Z�]�À���Œ�������Œ�Œ�}�Á�������š���Z�u���v�š�X���d�Z�������}�Œ�����v�����D�•�v�������}�P���]�•�����Œ���]�v�������š�Z�Œ�}�µ�P�Z���•�]�o�š���‰�}�v���•���]�v�š�}��
�š�Z���� �&�]�P�]�o���� �Z�]�À���Œ�� �~���v���� �]�š�•�� �š�Œ�]���µ�š���Œ�]���•�•�U�� �Á�Z�]���Z�� �]�š�•���o�(�� ���Œ���]�v�•�� �]�v�š�}�� �š�Z���� �Z�]�À���Œ�� �����Œ�Œ�}�Á�� �Á�Z�]���Z�� �]�•�� �i�µ�•�š�� �}�À���Œ�� �ï�l�u�� �•�}�µ�š�Z�� �}�(��
�h�u�u���Œ���•�����}�P�X����

�d�Z�����v�}�Œ�š�Z���}�(���š�Z�������}�P�����Œ���]�v�•���š�Z�Œ�}�µ�P�Z�������•���Œ�]���•���}�(���•�]�o�š���‰�}�v���•���]�v�š�}�����P�Œ�]���µ�o�š�µ�Œ���o���(�]���o�������Œ���]�v�•���Á�Z�]���Z�����v�š���Œ���š�Z�����^�o���š�����Z�]�À���Œ��
���X�î�ñ�ì�u���(�Œ�}�u���š�Z�������}�µ�v�����Œ�Ç���}�(���š�Z�������}�Œ�����v�����D�•�v�������}�P�X���d�Z�����^�o���š�����Z�]�À���Œ���]�š�•���o�(�����Œ���]�v�•���]�v�š�}���š�Z�����&�]�P�]�o�����Z�]�À���Œ�������(�µ�Œ�š�Z���Œ��
�í�X�ô�l�u�� ���}�Á�v�•�š�Œ�����u�X������ �•�]�o�š�� �‰�}�v���� �}�v�� �š�Z���� �Á���•�š���Œ�v�� �•�]������ �}�(�� �h�u�u���Œ���•�� ���}�P�� ���Œ���]�v�•���š�Z�Œ�}�µ�P�Z�� �í�l�u���}�(�� ���P�Œ�]���µ�o�š�µ�Œ���o�� �(�]���o����
���Œ���]�v�•���]�v�š�}���š�Z�����&�]�P�]�o�����Z�]�À���Œ�X�����v�}�š�Z���Œ���•�]�o�š���‰�}�v�����]�v���š�Z�����•�}�µ�š�Z�r�Á���•�š�����}�Œ�v���Œ���}�(���h�u�u���Œ���•�����}�P�����Œ���]�v�•���š�Z�Œ�}�µ�P�Z�����P�Œ�]���µ�o�š�µ�Œ���o��
�(�]���o�������Œ���]�v�•���]�v�š�}���š�Z�����h�u�u���Œ���•���^�š�Œ�����u�U�����X���ó�ì�ì�����}�Á�v�•�š�Œ�����u���}�(���š�Z�������}�P�����v�����}�v�š�}���š�Z�����&�]�P�]�o�����Z�]�À���Œ�������(�µ�Œ�š�Z���Œ���ï�ì�ì�u��
���}�Á�v�•�š�Œ�����u�X�������•���‰���Œ���š�����•�]�o�š���‰�}�v�����]�v���š�Z�����•�}�µ�š�Z�r�����•�š�����}�Œ�v���Œ���}�(���h�u�u���Œ���•�����}�P�����o�•�}�����Œ���]�v�•�U���š�Z�Œ�}�µ�P�Z���(�}�Œ���•�š�Œ�Ç�����v�����o���v����
���Œ���]�v�•�� �]�v�š�}�� �š�Z���� �h�u�u���Œ���•�� �^�š�Œ�����u�U�� ���X�� �ñ�ì�ì�u�� ���}�Á�v�•�š�Œ�����u�� �}�(�� �š�Z���� ���}�Œ���� �v���� �D�•�v���� ���}�µ�v�����Œ�Ç�X�� �d�Z�]�•�� ���Œ���]�v�� �u�����š�•�� �š�Z����
�h�u�u���Œ���•���^�š�Œ�����u�����X���í�X�ô�l�u���µ�‰�•�š�Œ�����u���(�Œ�}�u���š�Z�����&�]�P�]�o�����Z�]�À���Œ�X����

�^�]�o�š���‰�}�v���•�����Œ�����‰�Œ���•���v�š�����š���š�Z���������P���•���}�(���š�Z�������}�P���Á�Z���Œ�����š�Z���Ç�����Œ���]�v���]�v�š�}���š�Z�����Œ���•�‰�����š�]�À�����Á���š���Œ���}�µ�Œ�•���•���]�v���]�����š�����������}�À����
�~�•�������&�]�P�µ�Œ�����ï�X�ñ�•�X��

�d�Z�������}�P���]�•���o���Œ�P���o�Ç���o�}�����š�������]�v�����v�����Œ�������Á�]�š�Z�������o�}�����o�o�Ç���]�u�‰�}�Œ�š���v�š���������Œ�}���l�����‹�µ�]�(���Œ���~�>�]�•���Á�]�š�Z���������Œ�}���l���š�Z���š���]�•���u�}�����Œ���š���o�Ç��
�‰�Œ�}���µ���š�]�À�����}�v�o�Ç���]�v���o�}�����o���Ì�}�v���•���~���W�����u���‰�r�À�]���Á���Œ�•�X���,�}�Á���À���Œ�U���š�Z�����•�}�µ�š�Z���Œ�v�����v���������•�š���Œ�v���‰���Œ�]�‰�Z���Œ�Ç���}�(���š�Z�����•�]�š�����]�•�����o�•�}��
�}�À���Œ�������Œ���P�]�}�v���o�o�Ç���]�u�‰�}�Œ�š���v�š���<���Œ�•�š�]�(�]�������~���]�(�(�µ�•���•�����‹�µ�]�(���Œ���~�Z�l���•�X�����v�����‹�µ�]�(���Œ���]�•�����v���µ�v�����Œ�P�Œ�}�µ�v�������}���Ç���}�(���Á���š���Œ�r�������Œ�]�v�P��
�Œ�}���l���}�Œ���µ�v���}�v�•�}�o�]�����š�������u���š���Œ�]���o�•���~�P�Œ���À���o���}�Œ���•���v���•���(�Œ�}�u���Á�Z�]���Z���P�Œ�}�µ�v���Á���š���Œ�������v�����������Æ�š�Œ�����š�������]�v���µ�•���(�µ�o�����u�}�µ�v�š�•�X��
�'�^�/�•�����‹�µ�]�(���Œ�����o���•�•���•�����Œ�������]�À�]���������]�v�š�}���š�Z�Œ�������u���]�v���P�Œ�}�µ�‰�•�������•�������}�v���š�Z���]�Œ���Œ���•�}�µ�Œ�������‰�}�š���v�š�]���o�U�����v�����(�µ�Œ�š�Z���Œ���•�µ�����]�À�]��������
�����•������ �}�v�� �š�Z���� �š�Ç�‰���� �}�(�� �}�‰���v�]�v�P�•�� �š�Z�Œ�}�µ�P�Z�� �Á�Z�]���Z�� �P�Œ�}�µ�v���Á���š���Œ�� �(�o�}�Á�•�X�� �d�Z���Œ���� ���Œ���� �v�]�v���� ���‹�µ�]�(���Œ�� �����š���P�}�Œ�]���•�� �]�v�� �š�}�š���o�X��
�>�}�����o�o�Ç�� �]�u�‰�}�Œ�š���v�š�� ���‹�µ�]�(���Œ�•�� ���Œ���� �����‰�����o���� �}�(�� �•�µ�‰�‰�o�Ç�]�v�P�� �o�}�����o�o�Ç�� �]�u�‰�}�Œ�š���v�š�� �����•�š�Œ�����š�]�}�v�•�� �~���X�P�X�� �•�u���o�o���Œ�� �‰�µ���o�]���� �Á���š���Œ��
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�•�µ�‰�‰�o�]���•�U�� �P�Œ�}�µ�‰�� �•���Z���u���•�•�U�� �}�Œ�� �P�}�}���� �Ç�]���o���•�� �~�í�ì�ì�r�ð�ì�ì�� �u�ï�l���•�X�� �Z���P�]�}�v���o�o�Ç�� �]�u�‰�}�Œ�š���v�š�� ���‹�µ�]�(���Œ�•�� �•�Z�}�µ�o���� �Z���À���� �~�}�Œ�� ������
�����‰�����o�����}�(���Z���À�]�v�P�•�������o���Œ�P�����v�µ�u�����Œ���}�(���Z���Æ�����o�o���v�š�[���Ç�]���o���•�W���]�v�����Æ�����•�•���}�(�����‰�‰�Œ�}�Æ�]�u���š���o�Ç���ð�ì�ì���u�ï���‰���Œ�������Ç�X���d�Z���•���������š����
�P�]�À�������v���]�v���]�����š�]�}�v���}�(���•�µ���r�•�µ�Œ�(�������������‰�}�•�]�š�•���~�������Œ�}���l�����v�����µ�v���}�v�•�}�o�]�����š�������u���š���Œ�]���o�•�•���]�v���š���Œ�u�•���}�(���š�Z���]�Œ���P�Œ�}�µ�v���Á���š���Œ��
�Œ���•�}�µ�Œ�������‰�}�š���v�š�]���o�����v�������}�u�]�v���v�š���P�Œ�}�µ�v���Á���š���Œ���(�o�}�Á���š�Ç�‰���X����

�d�Z���� ���}�P�� �]�•�� �o���Œ�P���o�Ç�� �o�}�����š������ �]�v�� ���v�� ���Œ������ �u���‰�‰������ ���Ç�� �'�^�/�� ���•�� �}�(�� �o�}�Á�� �P�Œ�}�µ�v���Á���š���Œ�� �À�µ�o�v���Œ�����]�o�]�š�Ç�� �~�'�^�/�� �D���‰�À�]���Á���Œ�•�X��
�'�Œ�}�µ�v���Á���š���Œ���s�µ�o�v���Œ�����]�o�]�š�Ç���]�•�������š���Œ�u���µ�•�������š�}���Œ���‰�Œ���•���v�š���š�Z�����]�v�š�Œ�]�v�•�]�����P���}�o�}�P�]�����o�����v�����Z�Ç���Œ�}�P���}�o�}�P�]�����o�����Z���Œ�����š���Œ�]�•�š�]���•��
�š�Z���š�� �����š���Œ�u�]�v���� �š�Z���� �����•���� �Á�]�š�Z�� �Á�Z�]���Z�� �P�Œ�}�µ�v���Á���š���Œ�� �u���Ç�� ������ ���}�v�š���u�]�v���š������ ���Ç�� �Z�µ�u���v�� �����š�]�À�]�š�]���•�X�� �'�Œ�}�µ�v���Á���š���Œ��
�À�µ�o�v���Œ�����]�o�]�š�Ç���u���‰�•�����Œ���������•�������}�v���š�Z�����š�Ç�‰�������v�����š�Z�]���l�v���•�•���•���}�(���•�µ���•�}�]�o�•���~�•���v���•�U���P�Œ���À���o�•�U���P�o�����]���o���š�]�o�o�•���~�}�Œ�����}�µ�o�����Œ�����o���Ç�•�•�U��
�‰�����š�U���o���l�������v�������o�o�µ�À�]���o���•�]�o�š�•�����v�������o���Ç�•�•�U�����v�����š�Z�����‰�Œ���•���v�������}�(���l���Œ�•�š���(�����š�µ�Œ���•�X���'�Œ�}�µ�v���Á���š���Œ���]�•���u�}�•�š�����š���Œ�]�•�l���Á�Z���Œ�����š�Z����
�•�µ���•�}�]�o�•�����Œ���������•���v�š���}�Œ���š�Z�]�v�����v���U���]�v�����Œ�����•���}�(���l���Œ�•�š�]�����o�]�u���•�š�}�v���U���Á�Z���Œ�����•�µ�Œ�(���������•�š�Œ�����u�•���•�]�v�l���µ�v�����Œ�P�Œ�}�µ�v�������š���•�Á���o�o�}�Á��
�Z�}�o���•�X���d�Z���•���� �����š�����]�v���]�����š�����š�Z���Œ���� �]�•���P���v���Œ���o�o�Ç���o�}�Á���Œ�]�•�l���}�(�����v�Ç���P�Œ�}�µ�v���Á���š���Œ�����}�v�š���u�]�v���š�]�}�v���}�����µ�Œ�Œ�]�v�P�����š���š�Z�]�•���•�]�š���U��
���o�š�Z�}�µ�P�Z�������Œ�����u�µ�•�š���������š���l���v���]�(���Á�}�Œ�l�]�v�P�����š���š�Z�����•�]�š�����‰���Œ�]�‰�Z���Œ�Ç�X������

�d�Z�����‰�����š���]�•���µ�v�����Œ�o���]�v���]�v���•�����š�]�}�v�•�����Ç���o�����µ�•�š�Œ�]�v�����~�o���l���r�������•�������‰�}�•�]�š�•���]�v�š���Œ���������������Á�]�š�Z���P�o�����]�}�r�(�o�µ�À�]���o�������‰�}�•�]�š�•���}�À���Œ��
�o�]�u���•�š�}�v�����������Œ�}���l�X���d�Z�����P�o�����]���o�������‰�}�•�]�š�•���P���v���Œ���o�o�Ç�����}�v�•�]�•�š���}�(���P�Œ���Ç���P�Œ���À���o�o�Ç�����o���Ç�l�•�]�o�š�X���d�Z�������}�P���Á���š���Œ���š�����o���������Œ�}�•�•���š�Z����
�•�]�š�����]�•�����Æ�‰�����š�������š�}���������Z�]�P�Z���Á�Z���v�����}�P�����Œ���]�v�•�����Œ�������o�}���l�����X���d�Z���������]�o�]�š�Ç���}�(���š�Z�����•�Z���o�o�}�Á���‰�����š���Á���š���Œ���š�}���]�v�š���Œ�����š���Á�]�š�Z���š�Z����
�µ�v�����Œ�o�Ç�]�v�P���Œ���P�]�}�v���o���P�Œ�}�µ�v���Á���š���Œ���(�o�}�Á�•���]�•���o�]�u�]�š���������Ç���š�Z�����Œ���o���š�]�À�����‰���Œ�u�������]�o�]�š�Ç���}�(���š�Z�����µ�v�����Œ�o�Ç�]�v�P���P�o�����]���o�������‰�}�•�]�š�•�X����
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�ï�X�ò�� ���u�]�•�•�]�}�v�•���š�}���•�µ�Œ�(�������r�Á���š���Œ�����v�����Á���š���Œ�r���}�µ�Œ�•���•��

���Œ���]�v���P�����]�•�����v���]�u�‰�}�Œ�š���v�š���(�����š�µ�Œ�����}�(���]�v���µ�•�š�Œ�]���o���‰�����š���‰�Œ�}���µ���š�]�}�v�����v�����š�Z���Œ�����Á���Œ�������Æ�š���v�•�]�À�����(�]���o�������Œ���]�v�•���u���]�v�š���]�v������
�š�Z�Œ�}�µ�P�Z�}�µ�š�� ���}�P�� ���Œ�����•�� �š�}�� �(�����]�o�]�š���š���� �]�v���µ�•�š�Œ�]���o�� �‰�����š�� �‰�Œ�}���µ���š�]�}�v�� ���v�v�µ���o�o�Ç�U�� �������Z�� �}�(�� �Á�Z�]���Z�� ���À���v�š�µ���o�o�Ç�� ���Œ���]�v�•�� �]�v�š�}�� ����
�š���Œ�u�]�v���o�� �•�]�o�š�� �‰�}�v���� �š�Z���š�� ���o�o�}�Á�•�� �(�}�Œ�� �•���š�š�o���u���v�š�� �}�(�� �•�µ�•�‰���v�������� �•�}�o�]���•�� �����(�}�Œ���� ���v�š���Œ�]�v�P���š�Z���� �u���]�v�� �Œ�]�À���Œ�� �•�Ç�•�š���u�•���~�•������
�&�]�P�µ�Œ�����ï�X�ò�•�X��

�/�v���������}�Œ�����v�������Á�]�š�Z���š�Z�������Æ�]�•�š�]�v�P���/�v�š���P�Œ���š�������W�}�o�o�µ�š�]�}�v�����}�v�š�Œ�}�o���o�]�����v�����U�����o�o�����Œ���]�v���P�����Á���š���Œ���(�Œ�}�u�����}�P�o���v���•���]�v�������o�]�����v�•������
���Œ�������]�•�����]�•���Z���Œ�P�������À�]�������v�����‰�‰�Œ�}�‰�Œ�]���š���o�Ç�������•�]�P�v�������•�]�o�š���‰�}�v�����š�Œ�����š�u���v�š�����Œ�Œ���v�P���u���v�š�����•���Œ���‹�µ�]�Œ�������]�v�����}�v���]�š�]�}�v���ò�X�ò�X��
�}�(���š�Z�����o�]�����v�����X��

�d�Z�����•�]�o�š���‰�}�v���•�����Œ�����]�v�•�‰�����š���������v�����u���]�v�š���]�v�������]�v���������}�Œ�����v�������Á�]�š�Z���š�Z�����o�]�����v�����X��

�^�]�o�š���‰�}�v���•�����Œ�����š�Z�����l���Ç���•�]�o�š�����}�v�š�Œ�}�o���]�v�(�Œ���•�š�Œ�µ���š�µ�Œ�����š�}�����}�v�š�Œ�}�o���‰�}�š���v�š�]���o�����u�]�•�•�]�}�v�•���(�Œ�}�u���]�v���µ�•�š�Œ�]���o���‰�����š���‰�Œ�}���µ���š�]�}�v��
�•�]�š���•�X�������•�� �Œ���‹�µ�]�Œ�������µ�v�����Œ���o�]�����v�����U�� ���v�D���Z���À���� �����v�µ�u�����Œ���}�(���‰�Œ�}�������µ�Œ���•�� �(�}�Œ���Z�}�Á���]�š���u���v���P���•�����v�����u���]�v�š���]�v�•�� �]�š�•���•�]�o�š��
�‰�}�v�����v���š�Á�}�Œ�l�X���d�Z�����•�]�o�š���š�Z���š�����µ�]�o���•���µ�‰���]�v���•�]�o�š���‰�}�v���•���]�•�����Æ�����À���š�������}�v�������Œ���P�µ�o���Œ�������•�]�•�����Ç�����}�Œ�����v�����D�•�v�����š�}���(�����]�o�]�š���š�������v��
���(�(�]���]���v�š�� �o���À���o�� �}�(�� �•�]�o�š�� ���}�v�š�Œ�}�o�X�� �^�]�o�š�� �‰�}�v���•�� �Á�]�o�o�� ���}�v�š�]�v�µ���� �š�}�� ������ �u���]�v�š���]�v������ ���µ�Œ�]�v�P�� �š�Z���� �Œ���Z�����]�o�]�š���š�]�}�v�� ���v����
�������}�u�u�]�•�•�]�}�v�]�v�P�X���^�]�o�š���‰�}�v�����������}�u�u�]�•�•�]�}�v�]�v�P���Á�]�o�o�����������}�v�•�]�����Œ�������Á�Z���v���•�]�š���•�����Œ�����������u�������š�}���������}�v�������š�Œ���i�����š�}�Œ�Ç���}�(��
���v�À�]�Œ�}�v�u���v�š���o���•�š�����]�o�]�š�Ç�����v�����‰�����š�o���v�����Œ���Z�����]�o�]�š���š�]�}�v���Z���•���������v�����}�u�‰�o���š�����X���d�Z���Œ�������Œ�����(�}�µ�Œ���o�}�����š�]�}�v�•���Á�Z���Œ�����Á���š���Œ��
�(�o�}�Á�•�����Æ�]�š�����š���h�u�u���Œ���•�����}�P�U���Á�]�š�Z���•�]�v�P�o�����•�]�o�š���‰�}�v���•�����š���š�Z�Œ�������}�(���š�Z���•�������Æ�]�š�•�����v�����������}�u�‰�o���Æ���}�(���š�Z�Œ�������•�]�o�š���‰�}�v���•�����š���š�Z����
�v�}�Œ�š�Z���Œ�v�����Æ�]�š�X��

�h�u�u���Œ���•�� ���}�P�� �Z���•�� �ð�� �š�Œ�����š������ �•�µ�Œ�(�������� �Á���š���Œ�� �}�µ�š�o���š�•�� �š�}�� �š�Z���� �^�o���š���� �Z�]�À���Œ�� �/���z�^���z�í�ð�^�ì�í�ì�ï�ì�ì�� ���v���� �š�Z���� �&�]�P�]�o���� �Z�]�À���Œ��
�/���z�^���z�í�ð�&�ì�í�ì�ò�ì�ì�X���W�����š�����Æ�š�Œ�����š�]�}�v���Á���•���v�}�š���]�����v�š�]�(�]���������•�������‰�Œ���•�•�µ�Œ�����]�v�����}�š�Z���Œ�]�À���Œ�•���]�v���š�Z�����•�����}�v�������Ç���o�����}�(���š�Z�����Œ�]�À���Œ��
�����•�]�v���u���v���P���u���v�š���‰�o���v�����µ�š���š�Z�����^�o���š�����]�•���]�v���]�����š���������•�������]�v�P���•�}���]�v���š�Z�����š�Z�]�Œ�������Ç���o���U�����µ�Œ�Œ���v�š�o�Ç���µ�v�����Œ���‰�Œ���‰���Œ���š�]�}�v�X��
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�&�]�P�µ�Œ�����ï�X�ð�� �,�����]�š���š���u���‰���}�(���h�u�u���Œ���•�����}�P���•�Z�}�Á�]�v�P�����}�Œ�����v�����D�•�v�����Z�����]�š���š�������š���P�}�Œ�]�•���š�]�}�v��
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