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This report has been prepared by Reddy Architecture + Urbanism on 
behalf of Kildare County Council for a Part VIII Planning Application 
in accordance with the Planning and Development Acts 2000- 2013 
and the Planning and Development Regulations 2001 -2013 and B1.1 
of Appendix B of Architectural Heritage Protection – Guidelines for 
Planning Authorities.

The Athy Heritage Centre is a Protected Structure included in the Record 
of Protected Structures for Athy, Ref. RPS AY075 (NIAH Ref.11505332) 
and is located within the Athy Architectural Conservation Area.

Kildare County Council and the Board of the Athy Heritage Company  
are committed to the development of a dedicated Shackleton Museum 
in Athy, designed to a high standard to attract national and international 
tourists. 

The core objectives of the design team are to create: 

•	 The world’s premier museum, archive and forum for the 		
	 celebration of Ernest Shackleton and Irish polar exploration 	
	 in general, as well as the wider heritage of Athy, a designated 	
	 heritage town.

•	 A building of high quality in terms of form, materiality and 	            	
	 detailing which reflects a museum of such standing in the 	 	
	 public realm.

•	 A sensitive intervention to a protected structure with the 		
	 perspective of respecting the building’s former uses 		
	 and creating a sustainable functionality to allow the continued 	
	 use of the building.

1.1 Introduction

The design shown in the proposals has been reached after a 
consultation process with Kildare County Council which also included 
a Pre-Planning Meeting in August 2018.

The report follows generally the information requirements for 
Architecture Impact Assessment set out in Appendix B of Architectural 
Heritage Protection – Guidelines for Planning Authorities, issued by the 
Department of Environment, Heritage and Local Government.
This Architectural Design Statement has been produced to explain 
the design rationale for the proposed development and to confirm the 
appropriateness and validity of the design proposal as it has evolved 
for a contemporary intervention into this protected structure.

This report will demonstrate that the proposals for the existing building 
are:

•	 A positive re-use of a protected structure of local and regional 	
	 importance

•	 A sensitive intervention into the building.

•	 Of a high architectural quality which will enhance the 
	 prominence of the subject site.

•	 Appropriate in terms of materiality and quality of detailing and 	
	 finish.

Image 4: The Town Hall ca. 1915

Image 3: Ernest Shackleton. Photo: Frank Hurley

Image 2: 6” OS Map showing the Town Hall in Athy
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In response to the location of the site, the protected structure status 
of the Athy Heritage Centre, the location of the site within a zone 
of archaeological potential, and the significance of the proposed 
development the applicant, Kildare County Council, have assembled a 
design team with a strong record in successfully delivering conservation 
projects within town centre environments. 

The key members of the design team are:

Architect: 			   Reddy A+U 
				    41 Dean Street, 	
				    Irishtown, 
				    Kilkenny City
	

Conservation Architect:	 Consarc Design Group
				    23 South Great George’s Street, 
				    Dublin, D02 AP66

Structural Engineer:		  Martin Peters Associates,
				    Consulting Engineers, 
				    Ormonde Road,
				    Kilkenny City

M&E Engineer:		  Hayes Higgins Partnership
				    ‘The Arches’, 
				    Gas House Lane, 
				    Kilkenny City

Archaeologist:			  Colm Flynn Archaeology
				    The Commons, Kilmainham, 
				    Mountmellick,
				    Co. Laois

Ecologist:			   Moore Group
				    Corporate House, 
				    Ballybrit Business Park, 
				    Galway

Quantity Surveyors: 		  Nolan Construction Consultants
				    10 Ormonde Street,
				    Kilkenny

Image 5: The crew of the Endurance 1915. Photo: Frank Hurley

1.2 Project Team

Acknowledgements:

We wish to acknowledge and thank the following individuals and 
organisation for their assistance and support towards the development 
of this project: 

The Board of the Athy Heritage Company Limited

Joe Boland, Niall Morrissey, and Mairead Hunt: Kildare County 
Council

Sven Habermann, Letterfrack Conservation

Bat and Swift Surveys:	 Scott Cawley
				    College House,
				    71-73 Rock Road, 
				    Blackrock, 
				    Co. Dublin

Visual Impact: 		  3rd Eye
				    9 Rocklands
				    Carrigtwohill
				    Co. Cork

Exhibition Designers: 		 Mirador Media
				    Complex 5, Unit 6. 
				    Riverstown Business Park 
				    Tramore 
				    Co. Waterford
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Athy Market Building / Town Hall

The existing structure was originally built circa 1730 or early 1740’s as 
a Market House and Courthouse. The building was a granite stone two 
storey four bay building. 

It appears to have been one of the improvements to the town undertaken 
by its then-owner James FitzGerald, 20th Earl of Kildare who succeeded 
to his title and family estates in 1744. The Market House occupies one 
end of Emily Square, named after his wife, Lady Emily Lennox, who he 
married in 1747. 

As was so often the case, the building had more than one purpose 
since it also served as courthouse, hence the carved plaque above the 
door which shows the British crown occupying a position between the 
scales of justice and resting on a base containing a pike and a sword. 
The matching plaque above another door on the same façade features 
a similar design but this time the centre is filled with the Harp of Ireland 
and without any weaponry.
(The Irish Aesthete 2016)

The bell on the Town Hall is from the former St. Michael’s Church of 
Ireland once located to the rear of the Town Hall and bears the date 
1682. The original building, which may have been designed by Richard 
Cassels (who designed Leinster House and Carton House) was 
extensively enlarged at the turn of the 19th Century and again in 1913.

The building was sold by the Fitzgeralds to Kildare County Council in 
1975 for £9,000.

The Athy Heritage Centre

Athy Heritage Centre was established in 1997 to celebrate the vibrant 
socio-historic legacy of the area. It houses material and audio-visual 
programmes that chronicle the ancient, medieval and post 16th century 
lives and achievements of the people of the town and its hinterland. 

Athy Heritage Centre is home to the only permanent exhibition 
anywhere devoted to Ernest Shackleton. Highlights include an original 
sledge and harness from his Antarctic expeditions, a 15-foot model of 
Shackleton’s ship Endurance, an exhibition of unique Shackleton family 
photographs and an audio-visual display featuring Frank Hurley’s film 
footage of the Endurance expedition.
The Centre also houses material on the Great War and its effects on 
Athy; the industrial and social effects of the canal in Athy life; information 
on the Gordon-Bennett race, which is celebrated annually in the town, 
and a wide range of seasonal exhibitions which reflect life past and 
present in this vibrant community.
(Source: Athy Heritage Centre website)

The Athy Heritage Centre was awarded full Accreditation from The 
Museum Standards Programme for Ireland in 2016.
“The particular strength of the Museum lies in the fact that so much is 
achieved by so few staff.  This is due to a firm commitment to public 
engagement through the collections, in particular those telling the story 
of the locally-born Antarctic explorer Earnest Shackleton, and the 1903 
Gordon Bennet motor race which was centred on Athy.”
(Source: Heritage Council website)

2.0 History
2.1 Athy Heritage Centre

Image 6: The Board of the Athy Heritage Company Ltd with the Norwegian 
Ambassador at the opening of the “On Thin Ice” exhibition, September 18th 2018.
Photo: Paula Campbell, Leinster Leader

The Autumn School

The Shackleton International Autumn School was established to 
commemorate the Explorer in the county of his birth.  It is held each 
year on the October Bank Holiday weekend.
The Autumn School provides a forum for the discussion on polar 
exploration and the presentation of artistic work relevant to Shackleton, 
local history and polar exploration. 

Lectures, Exhibitions, Drama, Film, Music and excursions are all part of 
the activities of the school. The internationally renowned website www.
antarctic-circle.org has described the Shackleton Autumn School as 
“the best polar gathering in the world”.

It is acknowledged that the Athy Heritage Centre-Museum provides 
the only base for international research involving overseas participants 
in Ireland. This, combined with the Heritage Centre/Museum’s current 
membership of the Museum Accreditation Programme, is important 
in promoting the centre as a valuable resource both nationally and 
internationally.

A statue of Shackleton was unveiled outside the Heritage Centre on 
30th August 2016, to mark the centenary of the rescue of the men of 
Endurance from Elephant Island.

Image 7: Brochure for the 18th Ernest Shackleton Autumn School
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2.1 Ernest Shackleton

The Shackleton Cabin 

The ship’s cabin in which Earnest Shackleton died in 1923,  on his final 
voyage to South Georgia,  stood for many years as a garden shed in 
northern Norway. Despite its simple construction in 1919 of a wrought 
iron frame clad with insulation and pitch pine, it remains in very good 
condition. The cabin itself measures 3.5 metres wide x 2.5 metres long 
x 2.5 metres high, and weighs approximately 600 kilos.  The cabin was 
originally part of the Norwegian schooner-rigged steamship, Quest, 
which Shackleton had acquired for his final voyage.  .

The Cabin  has been donated to the Athy Heritage Centre and transported 
back to Ireland. This has created an opportunity to consolidate the Athy 
Heritage Centre as Ireland’s premier polar exploration museum.  

Shackleton’s Cabin has been analysed and conserved by Sven 
Habermann (Letterfrack Conservation Manager).  Mr. Habermann has 
recommended that an environment providing 18 degree Celsius room 
temperature along with 55% Relative Humidity should be provided to 
avoid shrinkage and excessive drying out of this and other artefacts.
The cabin will be located in the central double height exhibition space 
on the first floor. The visitor will have the chance to walk around and 
reflect upon the cabin and its significance.

The Ernest Shackleton Experience

Failte Ireland’s Ancient Ireland East initiative’s emphasis is on the use of 
‘storytelling’ to bring Irish history to life with ‘hero stories’.  Shackleton’s 
feat in bringing of his men back alive after his ship was crushed in the 
ice is universally acknowledged as the greatest polar adventure of all 
time.  The Endurance story ranks with Apollo 13, or Papillon, as an epic 
escape story.  The entire first floor of the proposed Museum would be 
dedicated both to telling of the Shackleton story in full and placing it in 
the wider context of Ireland’s extensive polar exploration heritage.

Ernest Shackleon

Born close to the village of Kilkea, between Castledermot and Athy, in 
the south of County Kildare in 1874, Ernest Shackleton is renowned 
for his courage, his commitment to the welfare of his comrades and his 
immense contribution to exploration and geographical discovery.

The family moved to London where Shackleton was educated. Rejecting 
his father’s wish that he become a doctor, he joined the merchant navy 
when he was 16 and qualified as a master mariner in 1898. He travelled 
widely but was keen to explore the poles.

Shackleton joined Captain Scott’s Discovery expedition (1901 - 1904) 
and, in time, was to lead three of his own expeditions to the Antarctic: 
Nimrod (1907 - 1909), Endurance (1914 - 1916) , and Quest (1921 - 
1922). His Endurance expedition has become known as one of the 
great epics of human survival against the odds. After the ship got 
trapped in the ice, Shackleton took five crew members to search for 
help. In a small boat, the six men spent 16 days crossing 1,300 km 
of ocean to reach South Georgia and then trekked across the island 
to a whaling station. The remaining men from the ‘Endurance’ were 
rescued in August 1916.

He died in 1922, at South Georgia, on his fourth expedition to the 
Antarctic, and – on his wife’s instructions – was buried there.

Images 9 and 10: Ernest Shackleton’s cabin which he shared with his second-in-
command, Frank Wild

Image 8: Frank Hurley and Ernest Shackleon
Photo: Frank Hurley
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3.0 Photographs of Existing Building

Image 11:North Facade to Emily Square Image 13: West Facade

Image 14: South Facade

Image 12: East Facade

Image 16: Carved Frieze above Door on North Facade

3.1 Photographs of Exterior

Image 15: Central bay of South facade.
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3.2 Photographs of Interior: Ground Floor

Image 17: Groin vaulted central space looking South

Image 21: Original door surround

Image 22: Groin vaulted bay to East facade with cobblestone floor

Image 23: Arrol Johnston car

Image 19: Descending the ramp looking East Image 20: WW1 exhibition space looking East

Image 18: Groin vaulted central space looking North
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3.2 Photographs of Interior: First and Second Floors

Image 24: Central double-height room looking South Image 25: Central double-height room looking North towards existing mezzanine

Image 26: Window on West facade looking towards 
Courthouse

Image 27: Double height room to West facade

Image 30: Second floor office to East facade

Image 28: First floor room to South facade

Image 29: First floor access panel to Clock on North facade
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4.0 Drawings of Existing Building
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Design Response

The initial project brief sought to limit the works to the Heritage Centre 
in so far as was practicable, and to generally work with the building as 
it was. This led to the decision to locate the Shackleton Cabin on the 
ground floor to the rear of the building.
Upon review it was determined that this location was not appropriate 
and furthermore the overall project would be better served by 
undertaking a detail analysis of the conservation and archaeological 
issues surrounding the project.

The Cabin was to be the centrepiece to the exhibition which led to 
the conclusion it should be located on the first floor central double-
height space. Analysis of the existing building led to the following key 
considerations: 

- Interconnectivity between floors was an issue.
- The artefacts should be allocated sufficient space in order to be 
showcased properly.
- Accessibility for all users, both physically and visually, should be 
prioritised.
- The building previously had a more open relationship with Emily 
Square and this characteristic should be restored.
- The building in terms of its location presented a unique opportunity 
for its revitalisation and to create an exciting and innovative design 
solution that will become a landmark building for the town.

In order to lead people seamlessly from ground floor to first floor, a 
new stairs should be provided to the rear of the building. This was an 
exciting opportunity to design a really special extension to maximise 
the future potential of the building.

5.0 Design Proposal

5.1 Design Response and Approach

Image 32: Early layout with the Shackleton Cabin located on the Ground floor

Image 33: Options presented to the Client in March 2018

Evolution of the Building Form

As part of the design process, the team undertook various studies on 
potential building design form, as follows:

-	 A rectilinear extension to the rear of the building
-	 A rectilinear extension to the side of the building
-	 A cylindrical extension to the rear of the building

Upon review of these options it was determined that the design 
responses, whilst appropriate to the building in terms of scale and 
geometry, simply did not offer a design solution that was reflective of 
the important proposed function of the building as a museum to Ernest 
Shackleton, Ireland’s greatest explorer.
Following Client approval to proceed with a more dynamic form, the 
design evolved and was developed to what it has become today. Whilst 
the extension is not orthogonal, its geometry, form and scale is derived 
directly from the site, setting and functionality of the building.

On balance, the design evolution explored the spectrum of “do nothing” 
to creating a sensitive yet iconic intervention to a protected structure. 
The extension is striking and does not try to “blend in” or detract from 
the principal facades of the building, rather an appropriate balance is 
struck between old and new to enhance a landmark building pertinent 
to its use as a national and international tourist destination.Image 31: Current Shackleton exhibition space and artefacts
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Image 38: Final Scheme September 2018: View from the South East

Images 34-37: Design Development April to August 2018
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Existing building and survey

The Building has been fully surveyed and is generally found to be in 
good condition.
The building currently has 3 distinct stair cores and a lift access to the 
west elevation which serves the former library on the first floor. The 
building has had various modifications and extensions over its lifetime 
but is well maintained and appears to have no major issues with the 
structure or fabric.
Erkina Surveys completed the full dimensional survey of the building 
which will be used to inform all further works with highly accurate 
baseline information.

The Athy Heritage Centre lies within the Town Centre Architectural 
Conservation Area and abuts the Zone of Archaeological potential. It 
also is situated in close proximity to the River Barrow (a Natura 2000 
site)  

The proposed development works will consist of the following: 
 
•	 Alterations and extension to, and refurbishment of the Athy 	
	 Heritage Centre. The building is a Protected Structure RPS 	
	 Ref AY075.  The building will house a Shackleton Museum 		
	 and Experience.

•	 Provision of a two-storey 82sq.m contemporary glass and 		
	 steel-clad extension to the rear of the existing building with 	
	 removal of the associated part of the central bay of the south 	
	 façade. 

•	 Refurbishment of existing building, including repointing and 	
	 cleaning of masonry and brickwork, repairs to windows, re-		
	 dressing of lead linings and repairs to roof.

•	 Provision of plant in attic space and associated vents to inner 	
	 valleys of the roofs. 

•	 Removal of existing 26m2 mezzanine level and construction of 	
	 a new 37m2 mezzanine at second floor level.

•	 Removal of 2 No. existing stairways and one lift and 		
	 associated structure, construction of a new lift and fire escape 	
	 stairs to serve all floors.

•	 Provision of level access to entire ground floor from front 	 	
	 entrance by raising ground floor internally. 

•	 Removal of 1980’s access ramp and steps to entrance at the 	
	 West façade and replacement with new stone steps.

•	 Complete internal redecoration and new internal openings to 	
	 allow improved circulation within the building.

•	 Replacement of existing signage.

•	 Site works associated with formation of new connections to 	
	 existing public foul and surface water drainage, and existing 	
	 utilities as required.

•	 Removal of 8 No. parking spaces to the rear of the building 	
	 (Barrow Quay), provision of hard landscaping surrounding 		
	 new extension and associated site works. 

Review of existing building

When reviewing the existing building, from the perspective of the 
creation of the Shackleton Experience, RA+U noted the following key 
considerations:

1. Interconnectivity between floors is an issue, where the floors
of the building are remote from each other. This creates difficulties
in the formation of an experience in the building without disconnection.

2. Accessibility for all users is a concern, with varying floor levels on 
the ground floor it is cluttered with ramps and varying floor finishes.
The lift access is currently provided at the former Library Entrance area 
and serves only one room on the West side of the building at second 
floor level. Ideally, universal access should be provided along the main 
experiential route of a museum to ensure equal opportunity of the 
enjoyment of the experience for all users as well as the staff working 
there.

3. Generally, the building in terms of its orientation and location within
Emily Square and proximity to the River Barrow represents a unique
opportunity for the revitalisation of the Building and to bring greater
prominenence to the Shackleton Experience.

Proposed Accommodation

The brief shown in the proposals has been reached after an extensive 
consultation process with the Client and the Board of the Athy Heritage 
Company Limited.
The proposed accommodation includes;

•	 Reception counter
•	 Temporary exhibition area
•	 Permanent Shackleton exhibition
•	 The Athy Story exhibition
•	 Shop
•	 Cafe
•	 Cinema / AV Room
•	 Public Toilets
•	 Staff Toilets
•	 Staff room with kitchenette 
•	 Artefact storage room with dedicated quarantine area
•	 Office
•	 Research room
•	 Plant Room

Image 39: Historic Build-up
18th Century Market House - 19th Century extension - 20th Century extension
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Spatial description of the proposal 

This proposal is the culmination of two years of design evolution and 
discussion with the Shackleton Committee, Exhibition designers and 
the Client: Kildare County Council. The design evolved over time due 
to the change and expansion of the brief, as well as the relocation of 
the Municipal Library on the first floor to the former Dominican Church 
on the opposite bank of the Barrow, therefore allowing valuable space 
for the Shackleton Museum brief to expand.

With the exception of the central bay of the South façade, the current 
building is harmonious in its appearance. The Southern façade was 
amended several times over the last half century due to the building’s 
change of use from the Town Hall to a Fire Station. The façade at 
ground and first floor levels is incongruous to the appearance of the 
rest of the building, it was therefore the rational location for the new 
extension.

Ground Floor:
The main entrance is located on Emily Square. On arrival, visitors 
need strong affirmation that they have come to the right place. The 
proposed new gates will provide access to an open arcade – this is an 
area where people can gather before proceeding through the glazed 
entrance into the reception area. Here, the visitor would enjoy a clear 
vista of an open and impressive Main Hall right through to the striking 
new extension at the far end.. The new gates allow the building to re-
establish its more open relationship with Emily Square, as we can see 
from the photo below (Image NoXXX).

The ground floor will be provided with a level access from Emily Square 
that continues throughout the ground floor– this provides access for all 
and means that all internal ramps can be removed – freeing up the 
space visually and allowing a better flow through the building. The 
level ground floor also allows for the introduction of insulation and 
under-floor heating which improves the thermal performance of the 
building. 
The ground floor houses a shop, AV room and cafe: the cafe along 
with the AV room can also be accessed independently from the West. 
The central space past the reception could be used for temporary 
exhibitions.

Image 44: Ice cave. Photo: Frank Hurley, Endurance Expedition

The service block on the south-east corner will house toilets, lifts and 
stairs on all floors. This simplifies and frees up the spatial allowance 
for the rest of the building. The lift services all levels ensuring access 
for all. The extension to the rear of the building serves to improve the 
vertical circulation in the building, the visitor is drawn towards the light 
and dramatic form of the “shard” and is invited to proceed to the first 
floor exhibition space via a sculptural steel stairs. 

Image 42: New entrance gates on the North facade to Emily SquareImage 40: This historic image suggests that the building had a more open relationship 
with Emily Square. Photo: NLI

Image 41: View from Reception area looking South towards the new extension

Image 43: View inside Cafe looking West
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Image 46:First floor exhibition space looking South towards new extension

First Floor:
The visitor can access the first floor either via the main stairs in the 
proposed extension or via the lift and stairs in the service block. With 
the exception of the service block, all first floor rooms will be used for 
the Shackleton exhibition and experience. The Exhibition Designers 
have created an “Ernest Shackleton Experience” for this floor which 
details his life, the Nimrod and Endurance expeditions, and finally the 
Quest expedition – culminating at the Shackleton Cabin. Located in the 
central double-height space, ample space has been allowed to view 
and contemplate the cabin and its significance. 

Second Floor:
The existing mezzanine to the North façade will be replaced with a 
mezzanine to the South façade in the double height central space. 
The location of the service block and the new mezzanine improves 
functionality, allowing all existing floor space on the second floor to be 
used without additional vertical circulation. The mezzanine will serve 
as an additional exhibition area. The room to the South-West will be 
used for storage, including a dedicated quarantine area which allows 
the Museum to acquire or borrow new artefacts.
The rooms to the East façade will house an office, research room and 
a staff room.
The visitor returns to the ground floor via the lift or stairs, they can 
access the shop or café before exiting the building onto Emily Square.

Image 45:First floor exhibition space looking North towards the Shackleton Cabin

Image 47:View from second floor Mezzanine looking down on the Shackleton Cabin Image 48: View from second floor Mezzanine looking towards the Diocletian Window
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Image 50: Ground floor, looking South towards extension and stairs to first floor 

5.2 Materiality and Design

Existing Building: Internally

To provide a level ground floor with a stone finish, It is proposed to 
excavate 500mm to install a limecrete floor with insulation and underfloor 
heating. This will improve the thermal performance of the building. The 
new levelled ground floor will have a stone finish throughout which will 
lend to a sense of visual clarity and permanency of the space. The 
original cobblestone floor in the North East room will be retained. 
The first and second floors will have a timber floor finish throughout.

Junction Existing / New extension

The junction between the existing building and the new extension has 
been carefully considered. The extension is offset by 250mm from the 
facade of the existing building, this is facilitated via a linking structure 
consisting of blockwork and insulation with a painted plaster finish. The 
link also incorporates a service void.

Image 51: Indicative plan detail: Junction of existing building and new extension
(not to scale)

Existing Building: External treatment

The existing building will be refurbished to a high standard which will 
include re-pointing and cleaning of masonry and brickwork, repairs to 
windows and replacement where necessary, re-dressing of lead linings 
and repairs to roof.

Historic photographs show that the West, South and East facades were 
rendered in the past, it is proposed to retain the rubble stone and brick 
facades without a render.
In support of retaining the rubble stone and brick facades without a 
render; the building is a landmark building in the centre of the town. 
There is a risk that if the building is rendered, it may appear too similar 
to the adjoining structures. The mix of materials tells
the story of the evolution of the building that may be diminished if a 
shelter coat is applied.

Image 49: Indicative finishes - Stone floor, timber floor, brick vaults
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Extension

Internally: The structure of the “Shard” extension is composed of a 
primary structure of steel circular hollow sections, and a secondary 
structure of structural glazed fins. These fins could differ subtly in 
colour to reflect the colour scheme of the building inspired by Antarctic 
landscapes. The solid panels internally will have a painted plaster finish. 
Lighting will be chosen carefully to highlight the interplay of planes.

The main stairs within the extension is sculptural in form and reads as 
a solid continuous white form, drawing visitors upwards from ground 
floor to first floor. The stairs would be finished in powder-coated steel. 
As you ascend your view will be directed through a glazed facet of the 
shard towards the river Barrow and the former Dominican church on 
the opposite bank. 

Image 52: Ground floor, view from within extension looking South towards groin 
vaulted exhibition / entrance area

Image 53: KPMB Architects: Saskatoon Gallery, Canada

Externally: The extension consists of a series of angular alternating 
planes of opaque, transparent and translucent panels. The form is 
reminiscent of an iceberg. 
The opaque panels will consist of anodised steel cladding. The panels 
will vary slightly in hue, different patterns could also be laser etched on 
to the cladding. 
The glazed panels (44% overall) consist of translucent and transparent 
glass. The overall breakup of the glazed, translucent and solid elements 
of the facade is based on the triangulated fractal geometry found in 
nature.

Image 54: Ice formation

Images 55 and 56: Colours in facades. Photos of Antarctic Icebergs: Dave Walsh
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Image 57: Federation Square Melbourne, Bates Smart Architects

Image 59: South Elevation

Image 61: Carlow Arts Centre, John Pawson: Translucent glazing 

Image 60: Polur Rock gym, Iran: New Wave Architecture (unbuilt)
“Fractal” glazing and solid planes

Image 58: Stadtmuseum Rapperswil, Switzerland: MLZD Architects
Anodised steel cladding on a modern extension to a protected structure

References and Precedents for External Finishes

Image 62: Poyhedra House New York, Axis Mundi Design: seamed glass with 
solar reducing pattern 

Opaque Panels: Anodised Steel Cladding
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RA+U have had discussions with Sean Moore, Environmental Health 
Officer in the HSE in Kildare regarding the approach to designing the 
café.
Primary considerations have been made to allow for a wash up area and 
ventilation. It has been agreed that full layout plans will be submitted for 
approval with the HSE at a later stage.

There are currently 6 No. signs on the Athy Heritage Centre, 3 No, 
signs will be retained. The two signs located near the East and West 
corners of the buildings should be double-sided and will retain their 
current proportions (600 x 1200mm), the sign located between the two 
front gates at ground floor level will differ slightly in size (750mm x 
1500mm).
Depending on detail, the signs could be either cast aluminium with 
raised letters and logo, or vitreous enamelling. Both approaches lend a 
sense of permanence and quality

A graphic designer has not been appointed at this stage to devise a 
branding for the Museum, however the Client / Committee preference 
has been for the creation of a logo derived from an abstracted elevation 
of the proposed extension, which in form and colour is reminiscent of 
an iceberg. 

Image 67: Indicative signageImage 65: Indicative signage on the North Facade

Image 64: “The Ritz”: midwinter meal on the Endurance Expedition
Photo: Frank Hurley

Image 66: Plaque celebrating the building’s heritage

5.3 Cafe 5.4 Signage

Image 63: Postcard image of the kitchen at Patience Camp, Endurance Expedition
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Image 69: Existing ground floor groin vaulted space

5.5 Lighting

Image 68: North facade on Emily Square

Following liaison with two lighting suppliers / consultants, 
an outline approach to lighting the main elements of the 
building has evolved. 
Lighting will play an important role for the building as a whole: 
a sensitive approach will be required to accentuate the 
unique features of the existing as well as subtly highlighting 
the dramatic spatial qualities of the new extension

Reference images

ARC blade light to 
lluminate bell niche in 
warm white light

Replacement LED period 
feature wall light

Discreet LED strip 
lighting to highlight opes 

Uplighters to illuminate 
groin-vaulted ceiling

Image 71: Castle Howard, York. Discreet uplighters to groin-vaulted ceiling

Image 70: Bishop’s Palace Waterford
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Image 72: Existing First Floor double height space

Image 74: Proposed Extension

Replacement of wall lamps with 
new wall mounted or recessed
up/downlighters

Tape profile for LED strip 
recessed in wall panels to 
highlight edges of planes

Reference images

Image 76: Lighting to exhibition panels will be panel mounted or retro-lit 
Image 73: Sketch showing proposed exhibition space.

Image 75: Proposed Extension: Internal view

Image 77: Lighting to subtly highlight edges of internal planes
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The Hydrometric Station in Athy recorded a serious flood event in Athy 
on the 19th August 2008. Peak water level was recorded at 4.13 metres 
over the mAD Poolbeg.
Staff in the Athy Heritage Centre confirmed that the building was not 
flooded during this flood event.

The building is located outside the 1:100-year flood plain however 
the South-West corner of the building lies just within the 1:1000-year 
floodplain. The proposed plans for the Museum involve raising the 
internal ground floor level throughout to 55.20, this is 1.62m above the 
peak water level of the last serious flood event. 
Externally, the levels on the South and South West corner of the 
building will be raised by approximately 100mm with the addition of 
paving and kerbs.

Please refer to Section 2 of the Civil Structural Report for more detail.

The Athy Heritage Centre is already well serviced by existing transport 
infrastructure. 
The proposed Museum is within 7.5 minutes walking distance from the 
train station with 8 trains running daily from Heuston station in Dublin. 
Bus services from Dublin are also available and the bus stops are 
located within 5 minutes walk from the proposed Museum.

Athy is easily accessed by car from the M7 and M9. According to the 
Athy Regeneration Strategy (2015):
“probably over 50% of the tourists to Ireland pass within 20 kilometres 
of the town either on the M7 or M9 – a missed opportunity”. 

Ample car parking facilities are provided either in direct proximity or 
within 5 minutes walking distance from the Museum.
Please refer to Section 3 of the Civil Structural Report for more detail.

Image 78: Flood plains

5.6 Flooding 5.7 Transport and Access

Image 79: Walking Map of Athy centred on the proposed Shackleton Museum
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The following texts are excerpts out of Athy Development Plan 2012 
and the response of the project to the Development Plan requirements:

Tourism

“…. Furthermore the town has strong connections with Arctic explorer 
Ernest Shackleton, providing the only permanent exhibition in the world 
on this subject in the Heritage Centre. It is essential to protect and 
enhance the qualities of Athy so that the growth in tourism visitors into 
the town is encouraged.”
Response:
The proposed Shackleton Museum will not only celebrate the life and 
achievements of Ernest Shackleton, but also promote the town of Athy 
thus encouraging growth and an increase in tourism.

TS1: “To recognise the employment and revenue potential of tourism 
in the local economy”
Response:
The Museum will act as a significant national and international attraction 
and will bring tourism and increased spending in restaurants, bars, 
cafes and shops within the town.

TS4: “To identify opportunities to improve the tourist product in Athy 
and to co-operate with the appropriate statutory agencies, the private 
tourism sector and community groups.”
Response:
The Shackleton Committee recognised the opportunity and potential 
significance of this Museum on a National and International level, 
together with the support of Kildare County Council and other statutory 
agencies they have progressed the project to a feasible opportunity.

TS8: “To ensure that the development of new tourist facilities are 
designed to the highest standard with particular emphasis given to 
quality materials and accessibility.”
Response:
Reddy A+U strive to produce architecture designed to the highest 
standard. One of the main design priorities was making the building 
more accessible, this has been achieved through level entry access 
from Emily Square, a clear uncluttered layout, and improved vertical 
circulation. 
The materials chosen are modern and appropriate to the scale and use 
of the building. The building will be detailed to a high standard as would 
be expected of such an iconic building.

TS10:  “To promote the establishment of tourist destinations in Athy 
subject to them being of an appropriate scale, located in sustainable 
locations, adequately served by public transport and would not 
adversely impact upon a Natura 2000 site.”

Response: 
The proposed Museum is located in the current Athy Heritage Centre 
which is already a tourist destination in the town of appropriate scale 
and adequately served by public transport. An Appropriate Assessment 
Report was carried out and found that the proposed scheme does not 
adversely impact upon the Barrow SAC, a Natura 2000 site.

TSO4:  “To support the development of the tourism industry by the 
upgrading of existing amenities in co-operation with the appropriate 
statutory agencies, private tourism sector and community groups.”
Response: 
By using the existing amenity of the Athy Heritage Centre, the Museum 
has a solid starting point with an existing infrastructure and dedicated 
team to facilitate its evolution. 

TSO8:  “To promote Athy’s literary, social, historical, genealogical, 
archaeological, architectural and natural heritage as tourism generating 
opportunities.”
Response:
The existing building in its setting on Emily Square and neighbouring 
the Courthouse promotes Athy’s architectural heritage, bringing a new 
lease of life to the building and its surroundings. The Museum will also 
house the “Athy Story” which promotes the historical and archaeological 
heritage of the town.

TS09: “To harness the economic benefits of the tourism industry 
through sustainable means, including the conservation and protection 
of the built and natural heritage.”
Response:
Bringing a new lease of life to a protected structure is the best way 
to conserve and protect built heritage. The existing building will be 
refurbished to a high standard.

5.8 Assessment of Planning Policy
Athy Development Plan 2012

Town Centre – Urban renewal

UR6: “To ensure that town centre environmental improvements including 
improved paving, street furniture and tree planting are designed and 
implemented to a high design standard.”
Response:
The proposed rejuvenation scheme for Emily Square will play an 
important part of the development of the Shackleton Museum. RA+U 
have assessed the Emily Square proposals and have taken into 
consideration the street paving, levels and kerbs, and lighting. As 
stipulated in the Part 8 Planning application for Emily Square, high 
quality public realm materials should be used to:
“Convey a message of quality that reflects the vision held for the town, 
it’s businesses and visitor attractions.”
(The Paul Hogarth Company: Part 8 Planning for Emily Square)

Movement and Transport 

WC13:  “To encourage the provision of secure bicycle parking facilities 
in the town centre e.g Emily Square and Edmund Rice Square and 
at public facilities such as schools, the library, the train station and in 
all new developments in accordance with the standards set out in the 
Development Management Standards in Chapter 15.”
Response:
Bicycle parking facilities have been provided at the rear of the building.

Water Drainage and Environmental Services

...”Ensuring that existing and proposed developments are not subject 
to undue risk of flooding”
Response:
Please refer to section 5.8 of this report: the proposed Shackleton 
Museum is not at undue risk to flooding. 

Energy efficiency in buildings

EE1: “To promote energy conservation and efficiency measures and 
to facilitate innovative building design that promotes energy efficiency 
and use of renewable energy sources in accordance with national 
policy and guidelines.”
Response:
Apart from the provision of high performing new electrical and 
mechanical installations, the thermal efficiency of the existing building 
will be improved where possible, this includes replacing or overhauling 
existing windows and doors, installing an insulated ground floor with 
underfloor heating, and  improving the insulation in the roof space. 
Please refer to M&E Report for further information.

Image 80: Curator Margaret Walsh being filmed by RTE. Photo: Athy Heritage Centre
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Architectural and Archaeological Heritage

AH4: “To ensure that development in the vicinity of a site of 
archaeological interest is not detrimental to the character of the 
archaeological site or its setting by reason of its location, scale, bulk or 
detailing and to ensure that such proposed developments are subject 
to an archaeological assessment. Such an assessment will seek to 
ensure that the development can be designed in such a way as to 
avoid or minimise any potential effects on the archaeological heritage.”
Response:
An Archaeological Impact Assessment has been carried out for the 
proposed Museum. The impact level of the proposed development on 
the archaeological heritage of Athy is characterised as slight. 
It is proposed that archaeological test trenching should be carried out 
where the extension impacts on possible stone features identified in the 
geophysical survey carried out previously by Earthsound Geophysics. 
The report also proposes archaeological monitoring of ground 
disturbance works within the interior of the building for services, lifts and 
stairs to mitigate the risk of impacting on subterranean archaeology. 

12.6.1: Alteration / Extensions / to Protected Structures
 “It is recognised that the best method of conserving historic buildings 
and prolonging their functional and cultural life is to keep them in 
active use. While a degree of compromise will be required in adapting 
a protected structure to meet the requirements of modern living, it is 
important that its special interest is not damaged.
Sympathetic reuse and/or development of structures, including 
appropriate design additions near to protected structures, can allow 
our architectural heritage to continue to offer aesthetic, environmental 
and economic benefits for future generations.”

PS3: “To promote and encourage the sensitive alteration/extension to 
Protected Structures so that they are in keeping with the character of 
the building and adjoining buildings.”
Response:
While the proposed extension is indeed dramatic in appearance, it was 
deemed the appropriate approach to extending the existing building. 
More “classic” orthogonal designs for the extension were considered 
earlier in the design process but they were too static and detracted 
from the integrity of the existing building and its surroundings. 

PS4: “To require a method statement for the conservation of any works 
to protected structures. Method statements should make reference to 
the DoEHLG Advice Series on how best to repair and maintain historic 
buildings.”
Response:
An Architectural Heritage Impact Statement has been prepared for 
the purposes of this planning application. A method statement will be 
prepared at a later stage of the project before works proceed on site.

ACA1: “To ensure that any development, modifications, alterations, or 
extensions within an ACA are sited and designed appropriately, and 
are not detrimental to the character of the structure or to its setting or 
the general character of the ACA.”
Response:
The extension and the internal alterations to the existing building 
will lend a new lease of life on this protected structure, improving its 
functionality and therefore allowing the building to continue to offer 
aesthetic, cultural and economic benefits to its users. The building’s 
setting in an ACA has been carefully considered and many different 
design options were explored and analysed for their appropriateness 
before choosing and developing the design presented in this report for 
planning.

AHO8: “To support the Athy Heritage Centre and museum as an 
important tourism and heritage resource for the town. To support its 
board of directors in progressing related programmes and proposals 
including, in particular, the further development of the Ernest Shackleton 
theme.”
Response:
Kildare County Council and the Board of the Athy Heritage Centre are 
committed to the development of a dedicated Shackleton Museum, 
designed to a high standard to attract national and international tourists. 

Urban Design

UDF3: “To strengthen the identity of the town by achieving a balance 
between old and new which reinforces the distinctiveness of the historic 
town core.”
Response:
Athy Town is no stranger to modern interventions: The former Dominican 
Church built in 1964 was the first hyperbolic paraboloid structure in 
Ireland. The proposed Museum achieves a balance between old and 
new, the new extension is appropriate in scale and choice of materials 
and the existing building will be refurbished to a high standard restoring 
the integrity and importance of the structure within its setting. 

14.7.12 Building Language and Finishes
“In cases where it can be demonstrated that the design of a building is 
of an exceptional nature and particularly in the case of gateway and key 
buildings, consideration will be given to the use of modern materials.”
Response: 
The materials chosen for the new extension are modern: translucent 
glass, transparent glass and steel cladding. The extension is a 
contemporary intervention which does not try to detract from or imitate 
the existing building – which itself will be respectfully refurbished to the 
highest standards.

Social community and cultural development

PD1: “To ensure that all buildings, public open spaces, recreational and 
amenity areas are accessible for people with disabilities, having regard 
to the Building Regulations, the objectives of ‘Building for Everyone’ 
(National Disability Authority) and ‘Access for the Disabled’ (No. 1 to 3) 
(National Rehabilitation Board).”
Response:
The proposed Shackleton Museum has been designed to ensure 
access for all. A level threshold will be provided at the entrance from 
Emily Square, this new floor level will be maintained throughout the 
ground floor – therefore eliminating the need for ramps. The stairs in 
the service block have been designed to comply with Part M of the 
Building Regulations suitable for ambulant disabled people. The new 
lift will serve all floors of the building. 

AC4: “To support the town’s existing Heritage Centre/Tourist Office by 
the promotion of further heritage services within the town.”
Response:
The proposed Museum promotes the historical and architectural 
heritage of the town, as well as showcasing Athy’s connection with the 
famous explorer: Ernest Shackleton. 

Image 81: Statue of Ernest Shackleton erected in Athy in 2016
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Protected Structures

PS3: Require that new works will not obscure views of principal 
elevations of protected structures.
Response:
The principal elevation of the existing building is the North façade on 
Emily Square. Located at the rear of the building, the new extension 
does not therefore obscure views of this elevation.

PS 8: Encourage high quality design in relation to planning applications 
that are made for the construction of extensions or new buildings 
affecting protected structures or older buildings of architectural merit 
not included in the RPS.

PS 15: Require an Architectural Heritage Assessment Report, as 
described in Appendix B of the Architectural Heritage Protection, 
Guidelines for Planning Authorities, DAHG (2011), to accompany all 
applications involving a protected structure.
Response:
An Architectural Heritage Impact Assessment has been prepared by 
Consarc to accompany this application.

Urban Green Infrastructure:

GI 27: Require all new developments to identify, protect and enhance 
ecological features by making provision for local biodiversity (e.g. 
through provision of swift boxes or towers, bat roost sites, green roofs, 
etc.) and provide links to the wider Green Infrastructure network as an 
essential part of the design process
Response:
Following the recommendation of the Bat and Swift Surveys carried out 
to accompany this application, it is proposed to install 2 No. Swift boxes 
and 1 No. Swift Lure under the eaves of the East façade, as well as 
several Bat Access slates on the roof (location to be confirmed).

Kildare County Development Plan 2017-2023

Enterprise and Tourism:

ECD 31: Promote the sustainable development of the tourism sector 
in appropriate locations throughout the county, acknowledging that 
Ireland’s largest tourist market (i.e. Dublin) is highly accessible through 
the existing transport system.
Response:
The location of the Museum in Athy means that it is less than an 
hour from Dublin by car or train. According to the Athy Regeneration 
Strategy (2015), Athy is “Open for Tourism” and “probably over 50% 
of the tourists to Ireland pass within 20 kilometres of the town either 
on the M7 or M9 – a missed opportunity”. It is anticipated that this 
development will attract more national and international visitors to Athy 
and thus promote further sustainable development in the town.

ECD 32: Support the development of new tourist facilities or upgrading/ 
extension of existing tourist facilities at tourist sites in accordance 
with proper planning and sustainable development principles. These 
facilities should avail of shared infrastructure and services where 
possible.
Response
The proposed Shackleton Museum is located in the existing Athy 
Heritage Centre and is already facilitated by existing infrastructure. 

Image 83: ModifiedArrol Johnston car on the Nimrod Expedition

Image 82: Arrol Johnston Car. Photo: Athy Heritage Centre
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Drawing

Site location plan 1:1000
Existing site layout plan 1:500 
Existing ground floor plan 1:100
Existing first floor plan 1:100
Existing second floor plan 1:100
Existing roof plan 1:100
Existing section A 1:100
Existing section B 1:100
Existing section C 1:100
Existing elevations North and South 1:100
Existing elevations East and West 1:100

Proposed site layout plan 1:200 
Proposed ground floor plan 1:100
Proposed first floor plan 1:100
Proposed second floor plan 1:100
Proposed roof plan 1:100
Proposed section A 1:100
Proposed section B 1:100
Proposed section C 1:100
Proposed elevations North and South 1:100
Proposed elevations East and West 1:100
Proposed gates to North elevation 1:20 

Drawing number

P16-232K-RAU-00-XX-DR-A-31001
P16-232K-RAU-XX-00-DR-A-31001
P16-232K-RAU-XX-00-DR-A-31002
P16-232K-RAU-XX-ZZ-DR-A-31001

P16-232K-RAU-XX-03-DR-A-31001
P16-232K-RAU-XX-XX-DR-A-33001

P16-232K-RAU-XX-XX-DR-A-33002
P16-232K-RAU-XX-XX-DR-A-32001
P16-232K-RAU-XX-XX-DR-A-32002

P16-232K-RAU-XX-00-DR-A-31003
P16-232K-RAU-XX-00-DR-A-31004
P16-232K-RAU-XX-ZZ-DR-A-31002

P16-232K-RAU-XX-03-DR-A-31002
P16-232K-RAU-XX-XX-DR-A-33003

P16-232K-RAU-XX-XX-DR-A-33004
P16-232K-RAU-XX-XX-DR-A-32003
P16-232K-RAU-XX-XX-DR-A-32004
P16-232K-RAU-XX-XX-DR-A-34001

Image 84: CGI view from the South West

Appendix 1: Architectural Drawings
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Appendix 2: Visual Impact
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Appendix 3: Architectural Heritage Impact Statement
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SUMMARY 

 

This report details the results of an archaeological impact assessment 

of a proposed development at Athy Heritage Centre & Museum, Emily 

Square, Athy, County Kildare.  

The author of this report was commissioned by Reddy Architecture 

and Urbanism and Kildare County Council to carry out an 

archaeological impact assessment in association with the proposed 

development of a new extension to the southern facade of Athy 

Heritage Centre & Museum, by Kildare County Council in accordance 

with Part 8 of the Planning and Development Act 2000.  

The proposed development of the extension includes the partial 

demolition of the southern façade of the existing building, removal of 

existing tarmac and concrete carpark and existing services, and 

construction of a new two storey glass shard inspired extension to rear 

accommodating stairs and lift with associated underground services. 

Some associated services works will take place in the environs of the 

exterior of the existing building. The internal works will include a new 

staircase (and removal of existing staircase), new toilets, new café and 

shop, new lift within the existing building, structural accommodation of 

artefacts on all floors, and upgrading of internal services including fire 

safety, and M & E services. 

This report establishes the existing archaeological heritage of the 

proposed development location, and its’ environs. Particular reference 

is given to the Historic Town of Athy (RMP No: KK035-022), which is 

protected by law under the National Monuments Acts (1930-2004). 

The report assesses all likely impacts the proposed development is 

deemed to have on the existing archaeology, and categorises the 

significance of these impacts. 

This report concludes that the proposed development at Athy Heritage 

Centre & Museum, Emily Square, Athy, County Kildare, will have a 

slight impact on the archaeological heritage of Athy.  
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Mitigation in the form of advanced archaeological test trenching is 

proposed to ameliorate the risk of any impact the development may 

have on the subterranean archaeological heritage of Athy.  

Construction stage monitoring of ground disturbance works 

(particularly services works) is recommended to mitigate the possible 

impact of the proposed development on the known archaeological 

heritage of Athy. 

Once completed, the proposed development will contribute positively 

to the protection and promotion of the archaeological heritage of Athy. 
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1.0  INTRODUCTION 

 
This report details the results of an archaeological impact assessment associated with the proposed 

development of a new extension at the south side of the existing Athy Heritage Centre & Museum 

situated in Emily Square, Athy, County Kildare (668272E, 693910N, see Figure 1-4 & Plate 1-3). This 

report assesses the possible and likely impacts that the proposed development may have on the existing 

archaeology. The research that forms the basis of this report is influenced by the publications ‘Urban 

Archaeological Survey of County Kildare (Bradley, 1986), and the Journal of the County Kildare 

Archaeological Society and Surrounding Districts. Recommendations are contained within this report to 

ameliorate any impact the proposed development to the existing Athy Heritage Centre & Museum 

building may have on the archaeological heritage. This report was commissioned by Reddy Architecture 

and Urbanism and Kildare County Council to fulfil Part 8 Planning Requirement of the Planning and 

Development Act 2000. 

 

2.0  THE PROPOSED DEVELOPMENT 

The proposed development at Athy Heritage Centre & Museum will involve the partial demolition of the 

southern façade of the existing building, removal of existing tarmac and concrete carpark and existing 

services, and construction of a new two storey glass shard inspired extension to rear accommodating 

stairs and lift with associated underground services. Some associated services works will take place in 

the environs of the exterior of the existing building. The internal works will include a new staircase (and 

removal of existing staircase), new toilets, new café and shop, new lift within the existing building, 

structural accommodation of artefacts on all floors, and upgrading of internal services including fire 

safety, and M & E services (see Figure 6-7, Plate 1-8). The development will require some service 

works in Emily Square for proposed new services to tie into existing services, and the and removal of 

existing car park spaces at the rear of the building at Barrow Quay. 

The proposed development is situated in the Zone of Notification to the National Monuments Service of 

the Department of Culture, Heritage and the Gaeltacht, as identified in the Urban Archaeological Survey 

of County Kildare. 

 

3.0 METHODOLOGY 

This report is an archaeological impact assessment of the proposed development of an extension to the 

Athy Heritage Centre & Museum, Emily Square, Athy, Co. Kildare (see Figures 6-7). The possible 

impacts that the development may have on the existing archaeology were assessed according to the 

following documents and guidelines: 
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· Transport Infrastructure Ireland (TII) (formerly National Roads Authority) Environmental 

Assessment Guidelines 

· Guidelines on the Information to be contained in Environmental Impact Statements (EPA 2002, 

2003, 2017) 

· EIA Directive (2014/52/EU) 

·  Framework and Principles for the Protection of Archaeological Heritage (DAHG, 1999).  

Any impacts that the proposed development may have on the existing archaeology were assessed as 

direct or indirect, and positive, negative or neutral in nature. The significance of each impact was judged 

depending on whether the impact was to the entirety or a portion of an archaeological site, or 

archaeological feature. Each impact was classified according to Environmental Protection Agency 

guidelines and was adjudged to be one of the following:  

· Profound: this is when the proposed development would result in the complete or almost 

complete destruction of archaeology. 

· Significant: this applies when a sensitive or high proportion of the archaeology will be damaged 

or destroyed by the proposed development. 

· Moderate: this applies when the character or a small proportion of the existing archaeology will 

be damaged or destroyed. 

· Slight: this applies when an effect causes noticeable changes in the character of the 

archaeology without affecting its entirities. 

· Not significant: this applies when there will be no effect on the existing archaeology.  

· Imperceptible: An effect capable of measurement but without significant consequences. 

· Uncertain: this applies when the extent or nature of the impact on archaeological deposits is 

unknown. 

 

During the site visit photographic records, notes and measurements were taken. The following 

archaeological and historical resources were utilised for this report: 

 

Record of Monuments & Places (RMP) 

The RMP is a list of archaeological monuments, generally predating AD1700, known to the National 

Monuments Service (NMS). This list was in many cases based initially on cartographic, documentary 

and aerial photographic sources.  By inclusion in the RMP an archaeological site is protected by law � � �� � � �� � �� � � 	 
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under the National Monuments Acts (1930-2004). Any works that may impact on an RMP site has to be 

approved by the NMS prior to the work commencing. Each entry in the RMP receives an individual 

identification number with a two letter prefix which denotes the county that the archaeological site is in 

(e.g. the RMP number for two grave-slabs contained within Athy Heritage Centre & Museum is (KD035-

022016 & KD035-022017). The proposed development area is situated within the confines of the 

Historic Town of Athy (KD035-022), and is consequently afforded legal protection under the National 

Monuments Acts (1930-2004). The proposed development is situated in close proximity to the medieval 

site of the Dominican Friary (RMP No. KD035-022004). Appendix 2 lists the known archaeological sites 

within proximity of the proposed development, and provides appropriate mitigation measures to 

ameliorate any impact the proposed development may have on the known archaeology. 

Topographical Files 

The topographical files of the National Museum of Ireland were consulted for this report. The 

topographical files identify recorded stray archaeological artefacts that have been donated to or 

purchased by the State in accordance with National Monuments legislation.  The files are given 

individual numbers, and are identified by townland, and county, and in urban locations, by street 

number, street, and townland. During the Barrow Drainage Works in the early and mid twentieth century 

several artefacts were recovered from the Barrow at Athy. These artefacts included 22 Stone Axeheads, 

1 Bronze Axehead, 3 Bronze Looped Spearheads, 1 Bronze Socketed Dagger, and 2 Bronze Swords. 

A list of the Topographical Files for the town of Athy, County Kildare, in which the development is 

situated, is included as Appendix 1 at the end of this report.  

 

Archaeological Excavations Database (www.excavations.ie) 

The Archaeological Excavations Database was consulted for this report. This database lists all 

archaeological excavations carried out in Ireland that were licensed under the National Monuments 

Acts. The Database is organised on a county by county basis, and allows for searches of individual 

addresses and street names in an urban context.  

Approximately 60 archaeological excavations were previously carried out in Athy and are listed in on the 

website www.excavations.ie. A list of excavations previously carried out near the proposed development 

area is included in Appendix 3. 

 

National Inventory of Architectural Heritage 

The National Inventory of Architectural Heritage (NIAH) is an ongoing survey commissioned by 

Department of Arts, Heritage and the Gaeltacht. The NIAH aims to promote the appreciation of, and 

contribute to, the protection of the architectural heritage by systematically recording the built heritage on 
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a nation-wide basis. The proposed development at Athy Heritage Centre & Museum is contained in the 

NIAH (NIAH Reg. No. 11505332), where the building is described as being of ‘regional interest’. A full 

list of the NIAH entries in proximity to the development area is contained in Appendix 4.  

 

Athy Town Development Plan 2012-2018 & Athy Local Area Plan 2019-2025 

The Athy Town Development Plan 2012-2018 and the draft Athy Local Area Plan 2019-2025 were 

consulted for this report. 

The stated aim of the Athy Town Development Plan 2012-2018 is: 

‘To conserve, protect and enhance the architectural and archaeological heritage of Athy. To strike a 

reasonable balance between conservation and development objectives and continue to protect, 

conserve and enhance buildings, areas, structures, sites and features of special architectural, historical, 

archaeological, artistic, cultural, scientific, social or technical interest.’ (Kildare Co Co, 2011 p141). 

The Athy Town Development Plan 2012-2018 has been developed by Kildare County Council with the 

objective of ensuring sustainable development in Athy. The proposed development at Emily Sq, Athy is 

located with the Zone of Archaeological Potential for Athy as identified in the Athy Town Development 

Plan 2012-2018 (Kildare County Council, 2011), and therefore protected by law under the Planning and 

Development Act 2000. 

 

Kildare County Development Plan 2017-2023 

Kildare County Council have previously published the Kildare County Development Plan 2017-2023. 

This plan was consulted for this project. It contains a list of buildings called the Record of Protected 

Structures (RPS) which are protected by law under Part IV of the Planning and Development Act 2000. 

Developments which affect buildings on the Record of Protected Structures must be approved by the 

appropriate planning authority. The proposed works will take place at Athy Heritage Centre & Museum 

that is contained within the Record of Protected Structures (RPS No. AY075). A list of the RPS entries 

for Athy that are in proximity to the development area is contained in Appendix 4. 

The stated objective of the Kildare County Development Plan 2017-2023 is:  

‘To ensure that development in the vicinity of a site of archaeological interest is not detrimental to the 

character of the archaeological site or its setting by reason of its location, scale, bulk or detailing and to 

ensure that such proposed developments are subject to an archaeological assessment. Such an 

assessment will seek to ensure that the development can be designed in such a way as to avoid or 

minimise any potential effects on the archaeological heritage.’ (Kildare County Development Plan 2017-

2023, p281). � � �� � � �� � �� � � 	 
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The proposed development at Emily Square, Athy is located with the Zone of Archaeological Potential 

for Athy as identified in the Kildare County Development Plan 2017-2023 (Kildare County Council, 

2016), and therefore protected by law under the Planning and Development Act 2000. Any 

developments proposed for within the Zone of Notification of Recorded Monuments must be submitted 

for review to the National Monuments Service of the Department of Culture, Heritage and the Gaeltacht. 

 

The Urban Archaeological Survey:   

The Urban Archaeology Survey was established in 1982 to record known information relating to Irish 

towns and to present it to the public. One of the main objectives was to produce a zone of 

archaeological potential, based on the available evidence, which could be used for planning purposes. 

Historical sources of information were compiled and known archaeology of the towns was evaluated. 

The Urban Archaeological Survey of County Kildare was prepared by John Bradley and was published 

in 1986 for the Office of Public Works, and was consulted for this report. The proposed development 

area is situated within the zone of archaeological potential of the historic town of Athy Co. Kildare, 

identified in the Urban Archaeological Survey of County Kildare (OPW, 1986). 

 

Literary Sources 

Various literary and online sources were consulted, a full list of which is provided in the bibliography. 

The journal of the Kildare Archaeological Society, and the journal of the RSAI was consulted for this 

report, and provided valuable information on the historical development of the study area. 

 

Cartographic Sources 

A wide range of maps were consulted, including the Down Survey (1650s), private surveyors maps from 

the 18th century, and Ordnance Survey maps dating from the mid-19th century onwards.  A full list of 

consulted cartographic sources is provided in the bibliography (see Fig 2-3). 

 

4 RECEIVING ENVIRONMENT 

4.1 Location, Geology & Topography 

The town of Athy Co. Kildare is situated in the Barony of Naragh and Reban West, at a fording point of 

the River Barrow, in a fertile plain, on the road from Kilcullen Co. Kildare to Castlecomer, Co. Kilkenny. 

Athy is situated on both sides of the River Barrow. The underlying bedrock of the area consists of 

carboniferous limestone. The name Athy is an Anglicisation of the name ‘Atha Aei’, which translates as 

ford of Aei’, a legendary warrior reputed to have been slain in the area during a battle between the men 
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of Leinster and the men of Munster (Herity, p146). The proposed development will be situated on the 

southern side of an existing eighteenth to twentieth century building (Athy Heritage Centre & Museum) 

in an area currently used as a municipal carpark, in Emily Square, Athy, Co. Kildare (NGR 668272E, 

693910N, see Figure 1-2 & Plate 1-4). The surrounding ground is even and flat, sloping slightly towards 

the River Barrow 60m to the west. The River Barrow is situated to the west of the proposed 

development area (see Plate 2), and runs from North to South through the town of Athy, bisecting the 

town into eastern and western sides. Athy presents as a busy market town with buildings and street 

plans dating to the post medieval and early modern periods.  

 

4.2 Archaeological & Historical Background 

Athy’s long history of human settlement spans at least 2000 years. The location of Athy on a fertile 

plain, at a fording point across the Barrow has contributed to its development as a focal point for human 

settlement. Such was the significance of this fording area, that the neighbouring area of Rheban 

situated 4km to the north of Athy, is depicted on Ptolemy’s second century map of Ireland. 

Although no prehistoric sites are known from the town of Athy, the significance of this location in 

prehistory is attested by the number of artefacts retained from the Barrow Drainage Scheme. In total 22 

Stone Axeheads. 1 Bronze Axehead. 3 Bronze Looped Spearheads, 1 Bronze Socketed Dagger and 2 

Bronze Swords were recovered from the Barrow works (Bradley 1986, p47). 

 

Athy’s archaeological heritage is largely formed in the medieval period (1100-1550 AD), particularly 

during the 13th century expansion of the Anglo-Norman sphere of influence in Leinster, and the 

associated establishment of new religious communities. In 1175 the area was granted to Robert 

FitzRichard by Richard de Clare. By 1181 an Anglo-Norman settlement had been founded at Athy. By 

the 1250s the Crouched friars and the Dominican orders established abbeys in the townland of St 

John’s on the banks of the River Barrow. The earliest written reference to the borough of Athy is in 1324 

when ‘Geoffrey de Hereford burgess of Athy’ is referred to in Fiants. By the mid thirteenth century Athy 

had grown to include two priories, a parish church and a castle or gaol (ibid, p48). It is not known how 

large the 13th century medieval settlement was at Athy, although 14th century records indicate that 

there were 10 burgesses, and possibly a sizable community of betagh, and villeins.  

 

Although documentary sources show the first reference to town walls in Athy in the early 16th century, it 

is highly likely that some form of town defences was erected by the Anglo-Normans in the 13th century. 

A 19th century document in the National Library of Ireland (NLI Ms. 16172) indicates the former location 

of some of Athy’s town walls. Previous archaeological excavations and recent geophysical surveys 

(Earthsound Geophysics GPR Survey for Athy Heritage Committee) have also informed as to the route 

of the town walls in some locations. Although no upstanding masonry remains of the town defences � � �� � � �� � �� � � 	 
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have been identified on the west side of Athy it is possible to surmise where the medieval town walls 

may have extended to, based on the layout of Duke St, St. John’s Lane and Green Lane. It has been 

suggested by Bradley that the western part of medieval town of Athy was roughly square in plan, 

measured c. 200m N-S, c. 200m E-W, and had one gate, named ‘Miss Helen's Gate’, situated at the 

West end of Duke St (Bradley et al. 1986a, vol. 1, 48). 

 

During the fourteenth century Athy like the rest of Ireland, experienced a period of economic decline. 

The Bruce Invasion of 1315 and the Black Death of 1348 put pressures on the authority of the Anglo-

Norman rulers. Athy was attacked and burned in 1308, and again in 1374 by the O Mordha clan from 

Laois (Tresham 1828, 251: no.23). In 1485 Geróid Mór Fitzgerald VIII Earl of Kildare, built a castle at 

Athy as part of the re-establishment of Anglo-Irish rule of south Kildare following an order of the Lord 

Justice of Ireland (Bradley 1986, p24). 

In 1515 Henry VIII granted a charter of incorporation to Athy. This gave the burgages of Athy the right to 

hold a weekly market, and to fortify the town with ditches and walls of stone and lime. This also granted 

the burgages of Athy customs and other incomes to pay for the construction and upkeep of the town 

walls and ditches (MacNiocaill 1964a, 182-5). 

The 1659 census of Ireland records that Athy had 273 households, comprising 61 English (Protestant) 

and 212 Irish (Catholic) (Pender 1939, p403). This figure of 273 households indicates that there was a 

population of 1000-1500 in Athy in the middle of the 17th century. The lords of Athy are listed as Robert 

Preston Esq and Robert Weldon Esq, and Will Weldon. The principal Irish households and their 

numbers for the barony of Reban and Narragh are listed as follows: Burne, 24; Brin & Brinne, 5, Brenan, 

17; Carroll, 09; Cullen, 07, Coneran, 05; Dullanie, 05; Dun, 15; Duide, 06; Dowling, 14; Doran, 05, 

McDerot, 05;Daniell, 06; Fitzgerrald, 07; Farrell, 08; Glascock, 05; Goine, 05; Hyland & Helan, 05; 

Hickie, 06; Kelly, 54; keating, 05; Keaghoe, 06; Kinselagh, 05; Lalor, 19; Lyon, 05;Moore, 07; Malone, 

05; Murphy, 27; Neale, 09; Toole, 05; Walsh, 08 (ibid, p404). 

Historical sources provide information about the population in Athy in the nineteenth century. Samuel 

Lewis’ Topographical Dictionary of Ireland states that Athy had 4494 inhabitants in 1837, living in 733 

houses. The census of 1871 records Athy as having a population 4510. 

 

 

Known Archaeological Sites 

Of the nineteen known archaeological monuments and places included in the Record of Monuments 

and Places in Athy, eleven are situated east of the Barrow, and nine are within the area between 

Stanhope Place, Chapel Lane, and Offaly St or Butlers Lane. These sites are contained within the Zone 

of Archaeological Potential as identified in the Athy Town Development Plan 2012-2018. These nine 

are: 

• KD035-024002 Early Castle (15th century, possibly superseded by Whites Castle) 
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• KD035-022004 Dominican Friary (dates to the mid 13th century). The location of this  

• KD035-022002 Town Defences (probably dates to the 13th century; first reference in early 16th 

 century) 

• KD035-022005 Historic Town (dates to the mid 13th century) 

• KD035-022010 Tower house ‘Whites Castle’ (dates to the 16 century) 

• KD035-022016 Grave slab (13th century) 

• KD035-022017 Cross slab (13th century) 

• KD035-022018 Crucifixion Plaque (16-17th century) 

• KD035-022023 Memorial Stone  

• KD035-022024 Armorial Plaque 

 

The two known archaeological sites in the east of Athy outside of this area are St. Michaels Church 

(RMP KD035-022014) and graveyard (RMP KD035-022015). Both of these sites date to the 13th 

century.  

 

On the west side of the Barrow three known archaeological sites are situated in proximity to St. John’s 

Lane, north of Duke St. These sites are contained within the Zone of Archaeological Potential as 

identified in the Athy Town Development Plan 2012-2018. These three known archaeological sites 

consist of: 

• KD035-022006 Priory of St Thomas and Hospital of St. John (Crutched Friars, dates to 13th 

 century). 

• KD035-022019 Architectural Feature (13-14th century). 

• KD035-022020 Graveslab 17th century. 

 

 

Previous Archaeological Works 

According to the online database www.excavations.ie over 60 archaeological excavations have been 

conducted in the town of Athy since the late 1990s. A list of excavations related to this development is 

contained in Appendix 3 at the end of this document. 

In 2015 Earthsound Geophysics conducted a Ground Penetrating Radar (GPR) survey of Athy on 

behalf of the Athy Heritage Committee and Kildare Co Co. This survey identified evidence of the 

medieval town wall and/or ditch in several locations. Several features interpreted by Earthsound 

Geophysics as ‘possible stone features’ were identified at the rear of Athy Heritage Centre & Museum, 

within the proposed development area (see Fig 5). 

 � � �� � � �� � �� � � 	 
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5  SITE INSPECTION  

A site inspection took place on Thursday 21st June 2018 in warm sunny conditions. The development 

site is situated at the rear (south) of Athy Heritage Centre & Museum, Emily Square, Athy, Co. Kildare 

(668272E, 693910N, see Figure 1-3 & Plate 1-5). The proposed development area is currently in use as 

a tarmac and concrete municipal carpark. A parking meter is situated immediately to the rear of Athy 

Heritage Centre & Museum. A concrete path with subterranean storm drains hugs the southern façade 

of the building. Both Athy Heritage Centre & Museum and Emily Square are depicted on the 1st Ed 

Ordnance Survey maps of Athy, that date to 1830s (see Fig 2). 

Situated to the west of the proposed development site is Athy Courthouse (formerly Athy Tholsel / 

Exchange). This building dates to the mid nineteenth century and is contained in the Record of 

Protected Structures for Athy (RPS AY077). To the south and east of the proposed development at the 

sides of Emily Square are rows of eighteenth and nineteenth century buildings. Some of these buildings 

are depicted on the First Edition Ordnance Survey maps of the area (1830s), and are contained in the 

Record of Protected Structures (see Figs 2-4).  

Athy Heritage Centre and Museum presents as an attractive eighteenth to twentieth century three storey 

building, originally built as market house and courthouse for Athy. The building was extended in the 

nineteenth century, and altered and renovated in the twentieth century.  

The proposed development will require the partial demolition of the existing carpark to the south of Athy 

Heritage Centre & Museum. It is likely that subterranean services are situated under the tarmac of this 

carpark. The works will involve the partial demolition of the southern façade of Athy Heritage Centre & 

Museum. This part of the southern façade was rebuilt in the late twentieth century to facilitate fire 

brigade access, when the building was in use as a fire station.  

Internal Works 

The internal works will include a new staircase (and removal of existing staircase), new toilets, new café 

and shop, new lift within the existing building, structural accommodation of artefacts on all floors, and 

upgrading of internal services including fire safety, and M & E services (see Figure 6, Plate 1-8). Athy 

Heritage Centre & Museum was originally constructed in the eighteenth century, although several 

alterations and rebuilds took place in the nineteenth and twentieth centuries. It is not known if the 

existing building was constructed on the site of an earlier building. Existing eighteenth or nineteenth 

century cobbled flooring is visible in the interior of the building (see Plate 7). Several known 

archaeological features are currently stored within the interior of Athy Heritage Centre & Museum. 

These archaeological features are contained within the Record of Monuments and Places (RMP No. 

KD035-022016, KD035-022017 and KD035-022018) and consequently are protected by the National 

Monuments Acts (1930-2004) (see Plate 7). These artefacts are all grave stones, and originated in the 
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medieval church and graveyard of St. Michael’s Parish Church (KD035-022014) situated to the east of 

Athy Heritage Centre & Museum. 

� � �� � � �� � �� � � 	 
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6  ATHY HERITAGE CENTRE & MUSEUM DEVELOPMENT IMPACT ASSESSMENT 

The proposed development at Athy Heritage Centre & Museum, Emily Square, Athy will involve 

demolition works of existing walls, doors, and internal floors, and removal of external concrete and 

tarmac paths and underlying services laying. Some of these works will impact on the existing ground, 

and the depth of these impacts will likely vary according to the nature of the design requirements. 

The development area is within the Zone of Archaeological Potential for Athy. All of the construction 

works that result in ground disturbance have the potential to impact on archaeology. The geophysical 

survey previously conducted by Earthsound Geophysics identified possible stone features in the 

proposed development area (see Fig 5). No work has been carried out to identify the nature and extent 

of these possible stone features. The proposed external works will likely impact on these features. 

Existing services that are situated in the footpath to the immediate south of Athy Heritage Centre & 

Museum are likely to have impacted on any archaeology that was in this location. It is likely that some 

modern services are situated in the carpark area of the proposed development at Emily Sq.  

The number of archaeological sites in the vicinity of the proposed development, and the developments 

proximity to the Dominican Friary site (KD035-022004) consequently means that the development 

poses a risk to unknown (subterranean) archaeology of Athy.  

Once completed the proposed development will contribute positively to the protection (through 

promotion) of the archaeological heritage of Athy.  

The impact level of the proposed development on the archaeological heritage of Athy is consequently 

characterised as slight. 

 

7 RESULTS & CONCLUSIONS 

Archaeological Impact Assessment 

· The proposed development of the extension to the southern face of Athy Heritage Centre & 

Museum, Emily Square, Athy, will involve demolition, ground disturbance, and construction 

works in the interior and exterior of an eighteenth century building situated in the historic town 

of Athy (RMP KD035-022), and within the Zone of Notification for developments to the National 

Monuments Service of the Department of Culture, Heritage, and the Gaeltacht, and within the 

Zone of Archaeological Potential as identified in the Athy Town Development Plan (2012-2018) 

and the Kildare County Development Plan (2017-2023). 

· Three known archaeological features are situated in the interior of Athy Heritage Centre & 

Museum (RMP KD035-022016, KD035-022017 and KD035-022018). Several known 



Archaeological Impact Assessment Report 
Proposed Athy Heritage Centre & Museum Project 

Athy, County Kildare 

17 

archaeological sites are situated in the vicinity to the proposed development site at Emily 

Square, Athy. 

· A geophysical survey carried out by Earthsound Geophysics identified possible stone features 

in the carpark to the south of Athy Heritage Centre & Museum. Some of these features are 

situated within the proposed development area, and are of unknown date, nature and extent. 

· Any services tie-in works along the exterior of Athy Heritage Centre & Museum and any 

services works in Emily Square will potentially impact on unknown (subterranean) archaeology. 

· Ground disturbance works within the interior of Athy Heritage Centre & Museum have the 

potential to impact on unknown (subterranean) archaeology. 

· Internal works within Athy Heritage Centre & Museum have the potential to impact on the 

known archaeological features (grave stones) (KD035-022016, KD035-022017 and KD035-

022018). 

 

8 RECOMMENDATIONS & MITIGATION MEASURES 

Due to the previously completed geophysical surveys and the existing ground conditions (reinforced 

concrete and stone slabs within the interior of the building), geophysical survey is not deemed a suitable 

mitigation measure, as it will be unlikely to establish the presence or absence of archaeological layers. 

Pre-construction Stage Mitigation Measures 

· Advanced archaeological test trenching should be carried out where the proposed 

development works for the extension impacts on the Back Square. Particular attention should 

be given to the location of the possible stone features identified in the geophysical survey 

carried out previously by Earthsound Geophysics. The locations of archaeological test trenches 

will be informed by the design (construction) impacts of the proposed extension. All service tie-

ins external to the building along the Back Square, Barrow Quay, and Emily Square risk 

impacting on the archaeological heritage of Athy. 

Construction Stage Mitigation Measures 

· The construction of the existing building in the eighteenth century and subsequent extension in 

the nineteenth century likely disturbed the underlying soils and any archaeological features 

therein. No design stage drawings are currently available outlining the likely depth of impact of 

internal works within the existing building. All ground disturbance works within the interior of the 

building risk impacting on subterranean archaeology. Depending on the depth and extent of 

construction works within the interior of the existing building, archaeological monitoring of � � �� � � �� � �� � � 	 
 � � 	 � � � � 
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ground disturbance works within the interior of the building for services, lifts and stairs, will be 

required, to mitigate the risk of impacting on subterranean archaeology. 

· The three known archaeological features (grave stones) KD035-022016, KD035-022017 and 

KD035-022018 are protected by law under the National Monuments Acts. Consideration 

should be given to removing these artefacts from the works area, prior to the commencement 

of the construction. This should only take place following consultations with and the approval of 

the National Monuments Service and the National Museum of Ireland. Alternatively, 

appropriate protection barriers should be placed around the three known archaeological 

features (grave stones) KD035-022016, KD035-022017 and KD035-022018 prior to the 

commencement of works within the interior of the building. 

· Should alterations be made to the scope of works, further archaeological assessment and 

mitigation measures may be required. 

 

PLEASE NOTE: This report and accompanying recommendations are based on the figures of the 
proposed development area, as supplied by Reddy Architecture and Urbanism.  Should any 
alterations take place, further assessment would be required to be carried out. 
 
PLEASE NOTE: Recommendations are subject to approval by National Monuments Service of 
the Department of the Culture, Heritage & Gaeltacht. 
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APPENDIX 1 - CATALOGUE OF FINDS FROM TOWN OF ATHY FROM NATIONAL MUSEUM 

TOPOGRAPHICAL FILES 

 

Topographical 
File Number 

Townland Parish Description Other Info 

IA/111/1981 Athy Athy Stone Crucifixion Plaque  

NMI W.7 Athy  Athy  Bronze Sword  

NMI P240 Athy  Athy  Bronze Sword  

1928:11 Athy Athy Bronze basal-looped spearhead Barrow Drainage Scheme 
c.200 yards above Belview 
near site of old ford. 

1928:700 Athy Athy Socketed bronze dagger Barrow Drainage Scheme. 
Found in gravel while 
rebuilding Horse bridge on 
Barrow. 

1928:702 Athy Athy Bronze spearhead Barrow Drainage Scheme 

1928:704 Athy Athy Iron pike-head  Dates to c. 1798 

1930:1-2 Athy Athy 20 Flat Stone Axes Athy  

1937:2428 Athy Athy Bronze Axehead  Athy town. 

1937:2429 Athy Athy Slate Flake Athy town. 

1937:2461 Athy Athy Stone Axehead  

1937:3648 Athy Athy  Stone Axehead Barrow Drainage Scheme 
works. 

1945:336-7 Athy Athy Two iron daggers (late sixteenth or 

early seventeenth century).  

Found below street in sewer- 
digging. 

- Athy Athy 22 Stone Axeheads, 1 Bronze 

Axehead, 3 Bronze Looped 

Spearheads, 1 Bronze Socketed 

Dagger, and 2 Bronze Swords. 

 

Barrow Drainage Scheme 
works. 

- Athy Athy A pipe, piece of armour, sword and 

two cannon balls, and a skull with a 

cut on the right temple. 

Referred to in NLI MS. 
18857. Presented to Marquis 
of Kildare in 1847. Found 7 ft 
below present road level 
during sewer digging nearly 
opposite Shiell’s Hotel. 
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APPENDIX 2 - CATALOGUE OF KNOWN ARCHAEOLOGICAL SITES 

This catalogue details the archaeological sites recorded in the vicinity of the proposed development. It 

consists of three sites which are recorded in the Record of Monuments and Places (RMP) and the 

Urban Archaeological Survey (UAS).  The catalogue entries provide locational information, a 

description, an outline of the potential impact of the development and recommendations towards the 

mitigation of this impact.  

Archaeological 

RMP number / 

UAS number 

Location Description Impact 

Assessment 

Proposed Mitigation 

Strategy 

KD035-022 Athy Historic Town of Athy Co. Kildare. At a 

strategically important crossing point of the 

River Barrow. According to Bradley et al. 

(1986a vol. 1, 35), The placename ‘Athy’ is 

derived from ‘Ath I’, “the ford of Aei”, a 

warrior killed here in legendary combat. 

The Anglo-Norman settlement at Athy 

appears to date from at least the mid 13th-

century when two priories (Dominican: 

KD035-022004- and Fratres Cruciferi: 

KD035-022006-) and a church (St. 

Michael’s: KD035-022014-) are known to 

have been in existence. 

Slight Targeted advanced 

Archaeological Test 

Trenching. 

Construction stage 

archaeological 

monitoring of works. 

KD035-022002 Athy Town Defences. Athy was founded by 

Anglo-Normans in the 13th C. Some 

enclosing defensive elements are likely to 

have been erected then, although first 

references to defensive walls in Athy is in 

1515. 

Unknown Targeted advanced 

Archaeological Test 

Trenching. 

Construction stage 

archaeological 

monitoring of works. 
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Archaeological 

RMP number / 

UAS number 

Location Description Impact 

Assessment 

Proposed Mitigation 

Strategy 

KD035-022004 Emily Square, 

Athy 

The Dominican Friary was established 

somewhere near the south end of modern 

day Emily Square, Athy circa 1250 by the 

Boisles or Ouganos (Wogans). It partially 

survived until the 19th century. 

Unknown Targeted advanced 

Archaeological Test 

Trenching. 

Construction stage 

archaeological 

monitoring of works. 

KD035-022016 Athy Heritage 

Centre & 

Museum 

A graveslab. The lower half of a tapering 

slab (L 1.07m; Wth 0.42-0.53m; T 0.16m) 

is decorated in false relief with the shaft of 

a cross terminating in a fleur-de-lys. 

Probably 13th-century in date. 

Imperceptible Temporary removal and 

storage of graveslab, or 

appropriate protection 

barriers. 

KD035-022017 Athy Heritage 

Centre & 

Museum 

The upper half of a tapering slab (L 1.30m; 

Wth 0.52-0.60m; T 0.14m) is decorated 

with an incised fleur-de-lys cross, enclosing 

a lozenge shape in the cross-head. 

Probably 13th-century in date. 

Imperceptible Temporary removal and 

storage of graveslab, or 

appropriate protection 

barriers. 

KD035-022018 Athy Heritage 

Centre & 

Museum 

Graveslab. A small rectangular piece of 

limestone (L 0.28m; Wth 0.22m; T 0.055m) 

carries the crucifixion in false relief; the 

figure nailed to a Latin cross with splayed 

arms. The head is bent on to the right 

shoulder, the arms are stretched upwards 

and the figure is wearing an elaborate 

perizonium. Dates to the 16th/17th-century. 

Imperceptible Temporary removal and 

storage of graveslab, or 

appropriate protection 

barriers. 

KD035-022010 East bank of 

Barrow at 

Leinster St. 

Castle-tower house. A 15th century tower 

house likely built by Gearoid Mor Fitzgerald 

VIII Earl of Kildare. Used as a garrison, 

gaol, and police station from 17th to 19th 

century. 

No impact N/A 
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APPENDIX 3 Previous Archaeological Excavations Within Study Area 

Archaeological 

Licence Number 

Location Description 

98E0211 13-14 Emily Row Athy, Co, 

Kildare 

Excavations by Christine Grant were carried out in 

advance of building renovations. No archaeology was 

identified. 

99E0221 Garter Lane Athy Excavations by Martin Byrne at Garter Lane were carried 

out for a new apartment development. No archaeology 

was identified. 

02E1338 8 Barrow Quay Athy Excavations by Martin Byrne at 8 Barrow Lane were 

carried in advance of conservation of building renovations. 

No archaeology was identified. 

03E1381 Garter Lane Athy Excavations by Patrick Neary at Garter Lane were carried 

out in advance of a new development. No archaeology 

was identified. 

03E1534 The Convent, Standhope St, 

Athy 

Excavations by Martin Byrne at The Convent, Standhope 

St were carried out in advance of a new apartment 

development. No archaeology was identified. 

06E0426 Whites Castle, Athy Testing by Emma Devine in advance of a mixed 

development at Whites Castle identified a medieval and 

post medieval features. 

07E0540 11 Standhope St, Athy Testing by Dominic Delany in advance of a single house 

development identified no archaeology. 
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Appendix 4 Catalogue of Entries from NIAH & Record of Protected Structures within 

Development Area 

NIAH Number RPS Number Location Description and Date 

11505332 AY075 Emily Sq, Athy 

 

Early Georgian market and court house, c. 1745, originally two-

storey T-plan, with open arcade. Extended to front and rear c. 1800, 

raised a storey in 1913, with structural alterations. Rear altered 

1970, rebuilding and restoration 1983-1990, with most features 

repaired, replaced and replicated. Now in use as Athy Heritage 

Centre and Museum. 

 

11505116 AY077 Emily Sq, Athy Freestanding seven-bay two-storey Tudor Revival former corn 

exchange now in use as court house, built 1858. Single-storey open 

arcades to east and west sides, lower single-bay single-storey 

former porch to north end, two-storey judiciary rooms to south. 

Public toilets and social services office also. 

11505335 AY123 6 Emily Square Corner-sited end-of-terrace three-bay three-storey late Georgian 

house, c. 1800, with two-storey return with carriageway arch, c. 

1900. 

11505119 AY094 13 Emily Square Terraced five-bay two-storey early Victorian house, c. 1840, with 

round-arched doorcase and matching carriageway arches to end 

bays. In use as a medical surgery. Stone fronted to rear. 

11505120 AY0 14 Emily Square Corner-sited end-of-terrace three-storey house with three-bays to 

Emily Row and two to Emily Square, c. 1840, with round-arched 

doorway. Retail outlet to ground floor with c. 1950 shopfront, single-

bay two-storey annexe to Emily Square side. 

- AY193 18 Emily Square House 

11505325 - 19 Emily Square Terraced three-bay two-storey house, c. 1820, with two-storey 

return and single-storey extension to rear. End-of-row four-bay two-

storey stone coach house, c. 1850. Yard onto Meeting Lane with 

blockwork walls and metal gates. 

- AY192 20 Emily Square Building 
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PLATES 

 

Plate 1 Existing southern façade of Athy Heritage Centre & Museum, and external car 

park. 

 

 

Plate 2 Location of proposed extension to south of Athy 

Heritage Centre & Museum, facing North. � � �� � � �� � �� � � 	 
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Plate 3 Showing existing services in proposed extension location, facing northwest. 

 

 

Plate 4 Close up of location of proposed extension, facing north. 
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Plate 5 Interior of Athy Heritage Centre and Museum. 

 

 

Plate 6 Showing existing cobbles in floor of interior 

of Athy Heritage Centre & Museum. � � �� � � �� � �� � � 	 
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Plate 7 Archaeological artefacts contained within interior of Athy Heritage Centre and Museum. 

 

 

Plate 8 Artists impression of completed Extension to Athy Heritage Centre & Museum (after Reddy 

Architecture). 
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Figures 

 

Fig 1 Showing modern OS map and known archaeological sites (red dots) and sites on Record of 

Protected Structures (blue dots), and location of proposed excavation (green). 

 

 

Fig 2 Extract from 1st Ed OS map of Athy (1830’s) showing Athy Heritage Centre & Museum. 
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Fig 3 Extract from 3rd Ed OS Map of Athy (1900s) showing proposed development. 

 
 

 

Fig 4 Extract of map showing Zone of Archaeological Potential for Athy (in purple area), from Athy Town 

Development Plan 2012-2018 and proposed development area. 
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Fig 5 Showing extract from Earthsound Geophysics Survey of Athy and unknown stone features (in green), and outline of 

extension (in red). 

 
 
 

 

Fig 6 Proposed extension to Athy Heritage Centre and Museum (after Reddy Architecture). 
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Fig 7 East elevation to Athy Heritage Centre and Museum showing proposed extension (after Reddy Architecture). 

 

 



www.reddyarchitecture.com

Shackleton Museum

Appendix 5: Civil Structural Report
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1.0  INTRODUCTION 

1.1 General 

1.1.1 This report has been prepared by MPA Consulting Engineers at the request of our client Kildare 

County Council and relates to the proposed development at Athy Heritage Centre.  

1.1.2 The report contains information on the design of the site layout, foul drainage, storm water 

drainage systems, watermain and structural scheme for the proposed development. 

1.1.3 The application relates to a site of approximately 0.95 hectares located in the centre of the Athy 

Town. All designs have been carried out to take account of the development currently proposed 

on site.  

1.1.4 The design of the drainage systems has been carried out to take account of the Building 

Regulations, BS EN 752:2008 – Drain & Sewer Systems Outside Buildings, the Discharge Units 

Method of design in accordance with BS EN 12056-2:2000 – Gravity Drainage System and the 

requirements of Kildare County Council and in accordance with the Greater Dublin Strategic 

Drainage Study (GDSDS).  

1.1.5 The proposed foul system is a gravity fed system to the existing foul network which discharges 

into the existing combined public sewer network.  

1.1.6 The proposed development is to utilise the existing watermain entering the development from 

the R417.   
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1.2 Site 

1.2.1 The proposed development is located at the Athy heritage Centre and Museum at Athy Town 

Hall, Emily Square, Athy, Co. Kildare. The total site area for the application is approximately 

0.95 hectares which abuts the existing Emily Square. 

1.2.2 The topography of this site is relatively uniform with a minimum grade falling toward the River 

Barrow.  

1.2.3 The site is accessed off the National route N78 via the R417 entering via the redeveloped Emily 

square and Barrow Key. 

 

Figure 1-1 - Site Location (Source Google) 

1.3 Geology 

1.3.1 Based on the available Geological information available from past projects in the area, the 

ground is expected to comprise of made ground in the existing area of hardstanding, alluvial 

deposits, fluvial gravels, glacial gravels and boulder clay. 

1.3.2 Subject to confirmation by sampling and testing, the made ground is likely to be classed as non-

hazardous waste for the proposes of waste disposal and the natural soils are to likely to be 

classified as inert 
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2.0  FLOODING 

2.1 General 

2.1.1 The site is located is located adjacent to Emily square which is adjacent the N76 National road 

Athy, Co. Kildare. The river Barrow is located approximately 60 metres to the West of the site.   

2.1.2 The area has been prone to flooding in the recent past and has a history of flooding. A strategic 

Flood Risk Assessment has been carried out for Athy in association with the development plan.  

2.1.3 The site is elevated above the River. The proposed finished floor level of the proposed extension 

along the boundary nearest the river is approximately 55.20 metres AOD while the rivers 1 in 

1000 year storm flooding event is 54.790 AOD as outlined in CFRAM map in appendix A.  

2.2 Mapped Data 

2.2.1 A review has been carried of the mapped data including the Ordnance Survey, the OPW Flood 

Hazard Mapping and the Catchment Flood Risk Assessment and Management (CFRAM) 

studies. 

Historical Mapped Data 

2.2.2 Following a review of the historic maps for the area including the OS 6-inch map and 25-inch it 

can be seen on these maps that there is no record of areas “Liable to Flood” See extract below. 

 

Figure 2-1 - Historic 6-inch Map 



 

181067 - Redevelopment of Athy Heritage Museum 

 

Engineering Services Design Report 

 

 

Page 4 of 13 

 

 

Figure 2-2 - Historic 25-inch Map 

OPW Flood Hazard Mapping 
 

2.2.3 As part of the National Flood Risk Management Policy, the OPW developed a web-based data 

set, which contains information concerning historical flood data and displays related mapped 

information.  

2.2.4 After reviewing Flood Hazard Maps for the area, there is a recurring area affected by flooding 

to the West of the site. The area subject to flooding, adjacent to the river Barrow, is indicated in 

Figure 2-3. 

2.2.5 The flooding occurs as a result of fluvial flooding due to heavy rainfall. 
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Figure 2-3 - OPW Flood Mapping Extract CFRAM Mapping 

 

CFRAM Mapping 

2.2.6 Catchment Flood Risk Assessment and Management (CFRAM) Studies carried out by the OPW 

are at the core of the national policy for flood risk management and the strategy for its 

implementation. Part of the CFRAM Studies is to assess flood risk, through the identification of 

flood hazard areas and the associated impacts of flooding. 

2.2.7 The CFRAM studies consider coastal and fluvial flooding. The CFRAM map for the area is 

outline below.  

2.2.8 The area of Athy is mentioned in the Strategic Flood Risk Assessment report and indicates an 

area not at risk of significant floods.  The area is however noted as a probable area of further 

investigation.   
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2.2.9 The types of flooding can be identified in the extract delineating 1 in 100-year storm flooding in 

the dark blue ranging to the extreme event in light blue.  

2.2.10 The site is outside the area of the recurring 1 in 100-year storm event flooding, but is within the 

extreme event denoted in light blue to the very West of the site which constitutes a public space 

area of hard landscaping. 

2.2.11 The road level at these locations is approximately 54.20m AOD. The ground floor levels of the 

existing building are 54.95m to 55.07m AOD giving a minimum positive elevational difference 

of 0.75m. 

2.2.12 From reviewing the Flood levels the finished floor level of the proposed extension is 55.200m 

AOD while the max height of flooding experiences is 54.790m AOD giving a positive elevation 

difference of 0.41m above the worst-case flood risk.  

2.2.13 The proposed development does not intend to increase the volume of surface water which falls 

over the area of the existing site, only redistribute it to the existing surface water network. 
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3.0 TRANSPORT & ACCESS 

3.1  General 

3.1.1 Provision for the safety of existing and future road users is an important consideration in the 

design of any proposed development and this has been considered in detail during the re 

development of Emily Square. This section outlines key road safety issues and how these have 

been addressed.  

3.2 Emily Square Improvement Scheme (Not part of Project Scope) 

3.2.1 Proposed road improvement adjacent to the site in Emily Square include the removal of 28 

number parking spaces and change in the layout of the traffic flow with the creation of a one-

way system.  

3.2.2 The R417 from the junction of the N78 to the junction with Barrow Quay will become one-way 

southbound only. The access road along the front of the Old Town Hall will be closed off and 

access from Barrow Quay through the Front Square to the N78 will become one way northbound 

only and be limited to service vehicles. 

 

Figure 3- 1: Proposed Outline of the Emily Square Development (Emily Square Part 8 Report) 

 

3.2.3 The recommended development plan compiled by WSP recommends the creation of a 

pedestrian priority Zone. An extract layout is shown in figure 3-2. 
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Figure 3- 2: Recommended Development for Emily Square (WSP Athy TMP 2009) 

 

3.3 Proposed Access 

Access 

3.3.1 The proposed access to the site is primarily via the redeveloped Emily square and via Barrow 

Key road. Car parking has been outlined later in the report.  

3.3.2 Athy Train station is an approximate 7-minute walk from the site and has regular trains between 

Dublin Heuston and Waterford at approximately 2 hrs intervals.  

3.3.3 The main bus stop for Athy is located to the North of Emily Square which has regular busses 

from Cork to Dublin via private and national buses.  

Parking Emily Square Improvement Scheme (Not part of Project Scope) 

3.3.4 The existing town centre car parking provision has been examined previously in the Athy Traffic 

Management Strategy. This illustrated that there is an overall surplus of parking provision in the 

town centre and in close proximity to the Part 8 site. 

3.3.5 Within the vicinity of the part 8 site there is approximately 97 existing medium-term and parking 

spaces which are divided into 18 number on Stanhope Street and 79 number on Barrow key.  
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3.3.6 Within a walking distance of the site there are three public car parks providing an additional 210 

spaces off street. The sites are located within a 5 Minute walk of the site. 

3.3.7 The proposed development would see the removal of 8 parking spaces to the rear of Athy 

Heritage Centre. This has a negligible impact on the overall network due to the surplus of car 

parking spaces in the area as outlined in the Athy Traffic Management Strategy.  
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4.0 STRUCTURE 

4.1 General 

4.1.1 This section provides an overview of the proposed works taking into the consideration the 

structural scheme design of the new extension to the Athy Heritage Centre and Museum. 

4.1.2 The structural scheme is closely linked with the architectural works and should be read in 

conjunction with the Architects and other consultants reports and drawings. 

4.2 Existing  

4.2.1 The existing structure circa 1745 was originally a two-story T-Plan with an open arcade. 

Extended to the front and rear circa 1800 with an additional story added in 1913 with internal 

structural alterations. The South elevation underwent extensive alterations in the 1970’s. 

4.2.2 Restorations and partial rebuilding works were undertaken from 1983 to 1990, with most 

features repaired, replaced and replicated. 

4.2.3 The perimeter walls are a stone construction with brick infill in localised areas. Internal walls 

appear to be of a masonry construction with a lath and plaster finish. 

4.2.4 The first floor appears to be a brick vaulted floor with a timber floor finish. Upper floors appear 

to be timber joists with timber flooring. Further opening-up works would be required to confirm 

the build-up. 

4.3 Internal Alterations  

4.3.1 Internal alterations are limited to removal of lift, two access stairs, installation of a new lift core 

with stair, a new infill floor to the second floor, with the addition of new internal non-load bearing 

partitions. 

4.4 Proposed Extension 

4.4.1 The proposed construction is intended to be a primary steel frame supporting a secondary 

structural glazing system forming the intended expression. 

4.4.2 The vertical structure has been designed with an initial worst-case wind loading of 1.7kN/m² 

applied to the surface area with an additional live load of 0.75kN/m² for access/maintenance. 

The ground floor (horizontal) has been designed for live load of 7.5kN/m², in accordance with 

BS EN 1991-1-1. 

4.4.3 Due to the nature of the materials the supporting members of the structure have been designed 

with a limiting deflection of Span / 500 to limit the movement of the primary structure to a 

manageable tolerance for the secondary glazing system, which is to a specialist contractor 

design. 
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4.4.4 The structural principle of the design is based on a standalone structure with moment frames in 

the East to West direction with a braced frame in the north to south direction providing stability 

to the structure without relying on the existing structure. 

4.4.5 The convergence of the steel frame from each of the main sections will form the apex of the 

structure.  

4.4.6 The proposed foundation is to comprise of concrete ground beams connecting the base of the 

steel frames in both directions. It has been assumed for this stage that a pile foundation will be 

required pending completion of a geotechnical site investigation and archaeological test 

trenches as proposed in the archaeological impact statement.  

4.4.7 The ground floor slab is a suspended concrete slab spanning between the ground beams 

pending completion of a geotechnical site investigation. 

4.4.8 The glazed façade will be a specialist design/build item in structural glazing.  
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5.0 FOUL DRAINAGE SYSTEM 

5.1 General 

5.1.1 The existing building is serviced by existing Irish Water combined Sewer which has been 

outlined on the proposed drainage strategy plan 181067-C-002 – Proposed drainage layout.  

5.1.2 With no change of use to the building, the proposed strategy is to utilise the existing foul system 

to cater for the foul discharge of the refurbished existing building.   

5.1.3 The existing system is a gravity system discharging into the existing public combined sewer 

network on the R417. 

6.0  STORM WATER MANAGEMENT SYSTEM 

6.1  General 

6.1.1 Currently the storm water from the roof and hardstanding area is collected via gullys to the 

perimeter of the building, which discharge into the combined sewer. 

6.1.2 The proposed surface water solution for the glass extension to the rear of the building is via a 

combination of Aco drain Façade slot drain adjacent to the proposed structure, with down pipes 

servicing the new low pitch roof linking the glass structure to the existing masonry buildings. 

6.1.3 The proposed extension will be constructed on a current area of hardstanding to the rear of the 

building encompassing an area of 71.4m². The existing hardstanding area drains to public 

surface water via gully inlets surrounding the existing structure. 

6.1.4 There is no increase in storm water runoff due to the proposed development.  

7.0 WATERMAIN  

7.1  General 

7.1.1 The existing building is served by an existing watermain connection which shall be maintained 

and utilised for the proposed development. 
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8.0 SUMMARY AND CONCLUSIONS 

8.1  Summary 

8.1.1 The Engineering Services Design Report (ESDR) which has been prepared by MPA Consulting 

Engineers at the request of our client, Kildare County Council, contains information regarding 

the flood assessment as well as the transport infrastructure, foul drainage, surface water 

management, watermain and the proposed structure to be constructed for the proposed 

refurbishment of the Athy Heritage Centre and Museum. 

8.1.2 The design of access and local road network around the site have been extensively reviewed 

via the redeveloped Emily square which has been undertaken as separated development. Refer 

to planning application P82018.009 - Proposed Environmental Improvement Works to the front 

of Emily Square, Athy, Co. Kildare for further details. 

8.1.3 The building is to utilise the existing foul network currently servicing the building. 

8.1.4 The proposed foul system consists of gravity sewer which discharges into the existing combined 

public sewer network. 

8.1.5 The surface water strategy for the site is to utilise the existing surface water drainage strategy 

employed on site with the additional façade slot drains to collate the surface water from the 

proposed extension. 

8.1.6 The existing surface water system discharges into the combined sewer. 

8.1.7 The water supply will be provided via the existing potable watermain connection already 

employed on the site. 

8.1.8 The extent of alterations to the existing building are limited to the removal of a lift and two 

number stairs, creation of a new lift core and access stair, installation of a new infill floor to the 

second floor and creation of addition new internal non-load bearing walls. 

8.1.9 The proposed construction of the extension is intended to be a primary steel frame supporting 

a secondary structural glazing system forming the intended expression. 
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8.2  Conclusions 

8.2.1 In conclusion the proposed additional extension to the Athy Heritage Centre and Museum will 

have no adverse effect on the existing structure 

8.2.2 The development is outside the recorded 1 in 100-year flooding event but is at minor risk for the 

1 in 1000-year storm event due to the location of the building in proximity to the River. This is 

deemed acceptable due to rarity of the event and the possible future flood remediation strategy 

which could be undertaken in the Athy area. 

8.2.3 The bedrock has not been identified in the available information and it is recommended that 

additional boreholes be carried out in the location of the proposed extension to determine 

ground build up and a suitable bearing stratum. 

8.2.4 The report has outlined that the there is no change of use of the structure and the existing Foul 

network would be sufficient to service the refurbished facilities on site pending confirmation of 

the networks existing condition. 

8.2.5 As can be seen in the preceding information the surface water management system is to utilise 

the existing strategy with the addition of Aco slot drains to the surround of the extension to 

collect the surface water runoff and discharge as per the existing strategy. 

8.2.6 The development intends to utilise the existing potable waters supply to the which currently 

services the building. 
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Appendix 6: Mechanical & Electrical Report
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Appendix 7: Appropriate Assessment Screening Report
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0 12 3 4 56 7 8 9 :; <6 ; = > 7 1?@ A6 B 8 C 7 D 8 C > B B C 8 B C E2 76 > < <6 < < =6 9 7 0 3 C6 6 9 E 9 F G H G H I

: 8 8 C6 J C 8; B K 9 L E C 8 9 =6 9 72 5 06 C L E 36 < M E 9 D 8 N = 8 8 C6 F C 8; BO E6 P G rs tu v w x yz { x |} t ~ x �� t x � � � � v w � � x} � � t | x � } � � � � � � � � � � � � t � | � x� t� t � t |� � � | � x � w � � x� |

� � � � � � � � � 	 
 � � �� 
 � � ��� � � � � � � � � � � � � � � � � �� � � � � � � � � 
 � 	 � � � � � � 	 � 	 � � � � � �


 � � � � � � �� � � 	� � � � 	 
 � 	 �� � � � �� � � � � � � 	 � � � 
 � � � � � � �� �� � �  � �

� � � � õ 
 ø � �� �ú � � ý õ � û ñ ý ù ñü ý ù õ 
ú ý õ ü ý ñ � �� ú ü õ ú � ñ� 
 � � ý ú � ý ù õ þ ôú ÿ õ � ý � � ñ ü � ñ � � ý õ� 
 ô ñú ô ñ ý� ù � � ñ ý � ý �÷� n qo l � � o � n qo �� � o �� � m n �� n p � � p qo � o   q  ! ! " # $ " � s% x w &v w wz 'v | u � s% x w ( z w x� � y �¡ o � no   ¢# ! # $ � x � � z { t s | £ � ' � z w t � |v s t ¤¥ ¦ § ¨© ª « ª¬ ­̈ ®̄ ¨° ® °# ! " - ± w x � � 'v } x w � xv w t �{ � � x t ² ° ¦© ° ¦ ¨ § ³̈¥ ¦° « ° ¦ © ° ¦ ¨ § ³̈¥ ¦°# ! - "́ � s } xµ � tv ' x u � wv ~ � s � � ¶ ¬ §̄ ¦ ª · ª §° « ª ¸̈ ¬ ·̄ ° ­ ­̈ · ¥̄# ! - + � xv tv � � w x~ ¹ ¥ § ¦ ª «º » ª ® « ° ¦ ¨® ¬ ¯# ! - $ & wz z � tv � � w x~ ¼ ° « · ¥ § ¦° · ­° ® ¥ ¦ s# ! - - � s% x w tv � � w x~ ¼ ° « · ¥ § ¦° ³ ­¬ ½ ¨° § ­̈̈ ¯# # ! ¾ ¿ 'v s } x � �v u ¶ ­ ª̄ ° ³° ­ ­°À# # ! $ � } tv | } s � �v t � z | � Á ° ­ « ª̄ ° ­° ¦  � z | t ~ s | � w x � � 'v } x w  # ¾ + + Â } } x w ¼ ¬ § ¦° ­¬ § ¦°# Ã " # r s t tv w | x~ � x w | ¿ w s � � z � v | x � � � x � s z �{ �# - - ! ( z w x � w x � � 'v } x w � xv w t �{ � � x t � v w� v w s } s � x wv u{ w wz % x | � s �Ä � Å n q� q   ¢# # ¾ ! � � }{ v w s x �# # Ã ! �{ u � t v } � v | u �v | u � tv } � | z } � z % x w x u Æ~ � xv 'v } x w v } t z ' } s u x# ¾ # ! Á ° ­̈ Ç ª ¦® ¨ ° v | u z } � x w v | |{ v t � � z t z | sÈ s |� �{ u v | u �v | u# ¾ ¾ ! � } tv | } s � �v t } � xv u z ' � � É ­° ¬ Ç ªÊ ¹¬ Ç Ç ¨® ¥ ­ ­̈ ¥ §° ­̈ ° « ° ¦ ¨ § ¨ « ° ¥  # Ã # ! � x u s } x w wv | xv | �v t } � xv u z ' � � Ë¬ ® Ç ¥ §° ­̈ ° « ° ¦ ¨ § ¨ «  ̈¾ " $ !́ v } x w � z{ w � x � z � � tv s | } z � z | }v | x t x% x t � ' s } � } � x Ì ° ® ¬ ® Ç ¬ ­̈ ª ® ³ ­¬ ¨ §° ® § ¨ v̄ | uÍ° ­ ­̈ § ¦ ¨ Ç Î ª Ê Ï ° § ¦° Ç Î̈ ª ® % x� x }v } s z |Ã ! ¾ ! �{ wz � xv | u w~ � xv } � �$ Ã ¾ ! � ~ u wz � � s t z { � }v t t � x w Æ � w s |� x �z � �{ | s } s x � z � � tv s | � v | u z � } � x � z | }v | x }zv t � s | x t x% x t �* " " ! Ð � x } w s �~ s |� � � w s |� � ' s } � }{ �v �z w � v } s z | � Í ¦° § ª ® ¥ ¬ ¦ ¨ ª ®  - # � ! Â t u � x � � s t x z v � 'z z u � ' s } � Ñ t x� v | u & t x � � |{ � s | } � x & w s } s � � Ñ � t x �- # � ! Ð � t t{ % sv t �z w x � } � ' s } � ¶ ­® ¬ ©̄ ­¬ § ¨® ª̄ ° v | u Ò ¦°À ¨® ¬ ¥̄À Ç ¥ ­ ¯ ¨ ª ¦ � ¶ ­ ® ª Ê ¹ ° Ó̈ ª ®�¹ ½º Æ ¿º Æº Ã¾ º ¾ Â � Ø ¾ ½ Æ Ã Æ ¿º ¾ ½ Í ¾ Â {



� �� � � � � � � 	 
� � �� 
 � � ��� � � � � � � � � � � � � � � � � �� � � � � � � � � 
 � 	 � � � � � � 	 � 	 � � � � � �


 � � � � � � �� � � 	� � � � 	 
 � 	 �� � � � �� � � � � � � 	 � � � 
 � � � � � � �� �� � �  � ¦
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·

� � � � � � �� �  ¡ ¢ £ ¤ ¥¦ § � � � � � � � �� ¨ �© � § �© � § ¡ ª �  ¡« ¬ ­ ­ ­®

·

¯° ± ² ³ � ¦ § ´ ²© © ° § � ¡ � � µ ¨¶ � ± � µ ¦ § �· ¦ ¡° ±¦ �¸ ¦ ¹ � ¡¦ ¡ µ ªº � » ° �¦ ¡ � ² § µ « ¬ ­ ¢ ¢ ® û � �

·

´ ² ° §  � �¼ � ± �   ¡ �½ � ² § ¡ ¾ � ´ ² § µ � ±½ ¦ ¡ � ² § ² � · ¦ ¡ ° ±¦ � ¸ ¦ ¹ � ¡¦ ¡ µ ¦ § � ² � � � � �¿ � ² ±¦ ¦ § � ¿ ¦ ° §¦ ¢ £ £ ¬¨ ´ ² ° §  � �¼ � ± �   ¡ �½ � £ ¬ ÀÁ Â À ¯̄́ ª� ù � � û � ø 
 
þ � ÷ þ � � � þ � öþ ÷ ù � ø � Ã Ä ø 
 ù 
þ � � � � � � �� �  ¡ µ û � � � � � þ � öþ ÷ ù � ø � Å Æ ø 
 ù 
 þ ¯° ± ² ³ � ¦ §´ ²© © ° § � ¡ � � µ ¨¶ � ± � µ ¦ § � · ¦ ¡° ±¦ � ¸ ¦ ¹ � ¡¦ ¡ µ ª º � » ° �¦ ¡ � ² § µ « ¬ ­ ¢ ¢ ù ø 	 � ý ý û � û ù � ù ø � � ùþ � 
þ �þ ü � ù 
 � � û � û �þ ø ��þ � ù � ø ÿ ù 
 þ � �þ þ � � � � ø � �þ � ù � � � � ý û ÷ þ ø 
 û � û ù �� þ ÷ �þ � � ø � ù ø �þ ý � �þ �û ùþ ý ÿ � � � ù � � � � û ù � � � û � ù � ÷ � ý û � ý ÿ� � � � � � ù 
 þ � � � þ � � ø � � ø 
 � �þ þ � � � �� �þ û � � � � � 
 � �þ � � û ù � ø � û � � � � � �û ù � ø �� Ç � �þ � ù 
þ ¯° ± ² ³ � ¦ §´ ²© © ° § � ¡ � � µ ¨¶ � ± � µ ¦ § � · ¦ ¡° ±¦ � ¸ ¦ ¹ � ¡¦ ¡ µ ª º � » ° �¦ ¡ � ² § µ ¬ ­ ¢ ¢ � ù � � � ø ù �þ ÷ þ � � û � ÿ 
 ø � � û � û �þ ø ��þ � ù � � ÷ ù � ø � ø 
 ÈÉ ÊË Ì � �þ þ � � � � � � ùþ � ø � �þ � ù � � �� ý û ÷ þ � ù ø �þ �þ ý � �þ �û ùþ 
 ø � û � ø 
 
þ � ÷ þ ù ø ø ÷ ÷ � �� Í � �þ � ù 
 û ùÎ Ï Ð Ï ÊÑ Ï Ê ÐÒ Ï É Ó Ô É Õ É ÖÑ Ò × Ô Ñ Ë Ê × Î Ø Ê ÐÒ Ï Ò Ù ÈÉ ÊË Ì È ×Ñ Ñ Ô Ð Ï Ö Ë Ð ÊÑ Ë Ò × ×Ñ Ë Ê Ð Ï Ö Ú Ó É ØÑ Ë Ö ÐÛ Ñ Ë × Ð Ë Ñ ÊÒ É Ï Ò Ù ÙÑ Ï ØÑ� � �þ � ù 
 þ ýþ � � � ý û ù � ø � � ù 
 þ �þ � � û � ø � � � ø 
 � �þ � � ý � �þ � ÷ þ ø � � � ø� þ � ù ÿ ø ü � þ � � û � � û � ÿ ø �þ � � ø� ø � � � � ù ø÷ û � � ÿ ø � ù ü ø � 	 � � ù ø û � ø � � û � ÿ � � ÷ 
 � û � û �þ ø � � þ � ù � � ÷ ù � ø ��� � û � � � � û ù ø � ÿ ù ø ù 
þ Ü Ç Ý Þ ß � à ö � � �þ þ �þ � ù ! � � �þ þ �þ � ù ø � ù 
þ ú ø � �þ � �û ù � ø � ø 
á ø� � ý û ù � ø � � ø 
Ü � � ø� þ û � ß û ù � � Æ â â ã ( �  �þ ý û � � � � �þ ä � � �þ � ù ø � � ø ùþ ÷ ù ù 
 þ � � 
 û � � ù û ù � û � � � �� ø � ù û � ù 
þ þ � � � � û �þ û � 
 � ø � ÒÓ Ô ÕÖ ×Ø ÙÚ Ó Û Ü Ý Þ Þ Ù Þ Þ ß Ù Û Ô å á Ù × â ÔÓã Ù ä Ù Û Ô × Ù å Ý Ô æ Ú å äçè é â ê ÜÓ × Ù

� û � û �þ ø � � � � ù � � � û � ÷ þ � � ý ý  � � � 
 � û ù �� þ ÷ �þ � û �þ ý � � ùþ � � � �� � þ � � �æ   ø 
 ù 
þ ßþ � � ú ø � �þ � ù � ø � ! Æ â ç â ( � û ��� þ ÷ �þ � �þ ä � � � � � �� � ø ùþ ÷ ù � ø ��� ý Ó È Î Ê Êè Ò Ò Ùé ×Ñ Ó É Ï Ô Ì Ë ÈÉ Ê Ë ÚÑ Ø Ð Ñ Ë É ×Ñ Ó Ð Ë ÊÑ Ô É Ë ê ý þ û � ù ÷ ø � ÷ þ � � ë Ð Ï Ê ì Ñ  �þ ý û � � Ýþ � � � � ù í ø� Äî àþ � �þ � ù � � û ýï û � � û ý � ! ï û � �þ ý ý þ ù û ý� � Ã ð ð â (� à 
þ ù ü ø �� þ ÷ �þ � ù 
 û ù û �þ û � þ æ ÷ þ � ù � ø � ù ø ù 
 � � û �þ ñÑ Ð Ë Ó Ñ × Ì Ë � û ù ò ê �þ û �ù 
 �þ û ùþ �þ � ë ó É Ï Ôô ×É Ï Ô Ê Ì Ë ÈÉ Ê ! ê � û ù û � þ 
 � ÷ �þ � ù ë ( ! ï û � �þ ý ý þ ù û ý� � Ã ð ð â (� ñÑ Ð Ë Ó Ñ × Ì Ë ÈÉ Ê è É Ë É Ë Ë Ð Ö Ï Ñ Ô Ð ÊË� ù û ù � � ø � ù 
þ � û � � � ø 
 é ×Ñ Ó É Ï Ô Ì Ë � �� ø � ù û � ÷ þ û � ù 
 þ ü ø � ý � � ù � ø � � 
 ø ý � 
 ø � ù 
þ �� þ ÷ �þ �! ï � ù÷ 
þ ý ý � õ ø �þ � þ ù û ý� � Æ â â â (� à 
 þ � ù û ù � � ø 
 ù 
þ Í �þ û ùþ � 
 ø � �þ � 
 øþ � û ù � �  �þ ý û � � � � � ø ù ÿþ ù � þ ùþ � � � �þ �û � ø � ý ÿ ø �þ �þ ÷ ø � � 
 û � �þ þ � ÷ ø � 
 � � � þ � �öì � õ ï � ÷ �� ð � õ � øà 
þ � � � ý � � � � � � ý ø ÷ û ùþ � � � � ù 
 ÿ� ú ø� � � ý � û �þ ! û � � � øæ � � û ùþ ÷ þ � ù � ø � � Í � � � Ýþ 
þ �þ � ÷ þ î ö ù ú Ä Ã ã â Ä ú â Ä ( û � �� � û � Æ ú û ü ÷ þ � ù � � ÿ ù 
 �þ þ � ù ø �þ ÿ � � � ý � � � � ø 
 � ù ø � þ û � � � � � ÷ 	 ü ø � 	 ü � ù 
 ù 
 �þ þ � � ù÷ 
þ � � ý û ùþ � ø ø 
 �� à 
þ� � � ý � � � � � � ÷ � � �þ � ù ý ÿ � � � �þ û � û 
þ � � ù û �þ ÷ þ � ù �þ � à 
 þ � � � ý � � � � � � ý ø ÷ û ùþ � � � ù 
 þ ÷ þ � ù �þ ø 
 � ù 
 ÿ ù ø ü � ù øù 
 þ þ û � ù ø 
 ù 
þ Ý � �þ � ß û � � ø ü � ø � Ü � � ý ÿ ö ä � û �þ � á 
 ø ù ø � û �þ � � ø � � �þ � � � �� � þ � � �æ ��ýì � þ � ð � ô ï � ð õ � ï õ ô � ñ ÿ ï þ � �ð ñ � ñ � � ò � � �� � ñ � � � î ï� � ý ý �þ ù û � ý � ø 
 ù 
þ � � ø� ø �þ � � þ �þ ý ø� �þ � ù û �þ � � ø � � �þ � � � ù 
 þ � û � ù �    û � � ý � ÷ û ù � ø � � ø ÷ � �þ � ùû ù � ø ��  �� � �þ 
� ù 
 þ � � ø� ø �þ � � þ �þ ý ø� �þ � ù ü � ý ý � � � ø ý �þ �þ � ø �û ù � ø � û � � þ æ ùþ � � � ø � ø 
 ù 
þ þ æ � � ù � � � � � � ý � � � � ù ø� � ÷ ý � � þ î
·

� ý ùþ �û ù � ø � � û � � þ æ ùþ � � � ø � ù ø � û � � �þ 
 � � � � � 
 �þ � ù ø 
 ù 
þ � ù 
 ÿ � þ � � ù û �þ úþ � ù �þ � à 
þ � � � ý � � � � � � ûá � ø ùþ ÷ ùþ � ö ù � � ÷ ù � �þ Ýá ö Ýþ 
 � � ð ç Å� à 
 þ � � � ý � � � � ü � ý ý 
 ø � �þ û ö 
 û ÷ 	 ý þ ù ø � ï � �þ � � û � �Üæ � þ � �þ � ÷ þ � û � � ù 
þ þ æ ùþ � � � ø � � � û ù ü ø � ù ø �þ ÿ ú Ã � � � ù � � ÷ ù � �þ 
 ø � � � � � û � ù û � � � ù ø ù 
þ � ø � ù 
 ü � ù 
�þ � ø �û ý ø 
 ù 
þ û � � ø ÷ � û ùþ �� û � ù ø 
 ù 
 þ ÷ þ � ù �û ý � û ÿ ø 
 ù 
 þ � ø � ù 
 
û �û � þ �

·

Ýþ 
 � � � � � 
 �þ � ù ø 
 þ æ � � ù � � � � � � ý � � � � � � � ÷ ý � � � � � �þ � ø � � ù � � � û � � ÷ ý þ û � � � � ø 
 � û � ø � � ÿ û � �� � � ÷ 	 ü ø � 	� �þ � û � � � ù ø ü � � � ø ü � û � � �þ � ý û ÷ þ � þ � ù ü 
þ �þ � þ ÷ þ � � û � ÿ� �þ � � �þ � � � � � ø 
 ýþ û � ý � � � � � � �û � � �þ � û � � � ù ø � ø ø 
�
·

Ýþ � � � ù û ùþ �þ � ù ø 
 Æ ð í ø� ÷ û �þ �þ � ù ü � � � ø ü � ø � í ø � ù 
 
û � û � þ � ÿ �� û ù 
 þ ù � ÷ ù ø ù 
 þ ø � � � � � û ý Æ â Æ Ä�þ � � � ��
·

á � ø � � � � ø � ø 
� ý û � ù � � û ù ù � ÷ �� û ÷ þ û � � û � � ø ÷ � û ùþ � �þ � ù � ù ø � � �þ � �û ý ýþ ÿ � ø 
 ù 
 þ � ø ø 
 ��

·

Ýþ � ø �û ý ø 
 þ æ � � ù � � � Ã ù � � � þ � � û � � �þ ý þ �þ ý û � � ÷ ø � � ù � � ÷ ù � ø � ø 
 û �þ ü Ä ç � � � þ � �û � � � þ û ù�þ ÷ ø � � 
 ý ø ø � ý þ �þ ý�
·

Ýþ � ø �û ý ø 
 Ã í ø� þ æ � � ù � � � � ù û � � üû ÿ � û � � ø �þ ý � 
 ù û � � û � � ø ÷ � û ùþ � � ù � � ÷ ù � �þ � ÷ ø � � ù � � ÷ ù � ø � ø 
 û�þ ü ý � 
 ù û � � 
 � �þ þ � ÷ û � þ � ù û � � � ù ø �þ � �þ û ý ý 
 ý ø ø � ��

·

á � ø � � � � ø � ø 
 ý þ �þ ý û ÷ ÷ þ � � ù ø þ � ù � �þ � � ø � � � 
 ý ø ø � 
 � ø � 
 � ø � ù þ � ù �û � ÷ þ � ÿ �û � � � � � � � ø � � � 
 ý ø ø �� � ùþ � � û ý ý ÿ�
·

	Ñ ÕÒ Û É Ó Ò Ù
 � � 
 Ì Ë É Ø ØÑ Ë Ë ×É Õ Ú É Ï Ô Ë ÊÑ ÚË ÊÒ Ñ Ï Ê ×É Ï ØÑ É Ê Ê ì Ñ �Ñ Ë Ê ÙÉ �É Ô Ñ É Ï Ô ×Ñ Ú Ó É ØÑ Õ Ñ Ï Êü � ù 
 � þ ü � ù ø � þ � ùþ � ��

·

ú ø �� ý þ ùþ � � ùþ � � û ý �þ � þ ÷ ø �û ù � ø � û � � � þ ü � � ùþ � � û ý ø� þ � � � � � ù ø û ý ý ø ü � �� � ø �þ � ÷ � �÷ � ý û ù � ø �ü � ù 
 � � ù 
 þ � � � ý � � � ��

·

ö � ùþ ü ø � 	 � û � � ø ÷ � û ùþ � ü � ù 
 
 ø � � û ù � ø � ø 
 � þ ü ÷ ø � �þ ÷ ù � ø � � ù ø þ æ � � ù � � �� � � ý � ÷ 
 ø � ý û � � � � � 
û ÷ þüû ùþ � � �û � � û �þ � û � � þ æ � � ù � � � � ù � ý � ù �þ � û � �þ ä � � �þ ��

·

Ýþ � ø �û ý ø 
 ú í ø� � û � 	 � � � �� û ÷ þ � ù ø ù 
þ �þ û � ø 
 ù 
þ � � � ý � � � � ! ß û � � ø ü � � û ÿ ( � � � ø � � � � ø � ø 
 
 û � �ý û � � � ÷ û � � � � � � � � ø � � � � � � � þ ü þ æ ùþ � � � ø � û � � û � � ø÷ � û ùþ � � � ùþ ü ø � 	 ���ì �ó ð �� � � � ï þ ñ ò ñ � ñ � �� � � � �þ ÿ üû � � � �þ � ù û 	þ � � ÿ �þ � 
 � � ú û ü ýþ ÿ ß ö÷ � ú Ü � �� ï ú  Ü Ü ï û � � ö û �û 
 Ý ø �þ � ù � ø � ß ö÷ � ø � ù 
 þ Ã ú ù 
û � � Ã â û ü � � � � � ù Ã ð Æ ú� à 
þ � � � �þ ÿ � � � ÷ ý � � þ � û � � � � û ý � � ùþ � � û ý û � � þ æ ùþ � � û ý � � �� þ ÷ ù � ø � ø 
 ù 
þ � � � ý � � � �� � � � � � � û ÿ ý � � 
 ù 
 ø � � � ø � Ã ú û ü � � � � � ù Ã ð Æ ú � 
 ø ý ý ø üþ � � ÿ û � þ �þ � � � � � û ù û ÷ ù � � � ù ÿ � � � �þ ÿ ø � Ã ú ù 
 � � � � � ùÃ ð Æ ú û � �� �þ � � û ü � � û ù û ÷ ù � � � ù ÿ � � � �þ ÿ ø � Ã â û ü � � � � � ù Ã ð Æ ú�



ÒÓ Ô ÕÖ ×Ø ÙÚ Ó Û Ü ÝÞ Þ Ù Þ Þ ß Ù Û Ô � á Ù × â ÔÓã Ù ä Ù Û Ô × Ùå Ý Ô æ Ú å äçè é â ê ÜÓ × Ù

ö � � �þ ù ø � Ã ú û ü � � � � � ù Ã ð Æ ú üû � Ã ðî Ã ù û � � ù 
 þ þ �þ � � � � û ÷ ù � � � ù ÿ � � � �þ ÿ ÷ ø � � þ � ÷ þ � û ù Ã ðî ð ð û � �
 � � � � 
þ � û ù Ã Ãî Ä ð� ö � � � � �þ ø � Ã â û ü � � � � � ù Ã ð Æ ú üû � ð ùî Ä Ä û � � ù 
 þ � ø � � � � � û ÷ ù � � � ù ÿ � � � �þ ÿ ÷ ø � �þ � ÷ þ �û ù ð Åî ð ð� à 
þ �þ � � � �þ ÿ ù � �þ � û �þ � � û ÷ ÷ ø � � û � ÷ þ ü � ù 
 ù 
 þ ô É Ê �Ò Ï Ë Ñ ×Û É Ê ÐÒ Ï � × Î Ë Ê Ì Ë � � � � û � ÷ þ ¶ ¦ ¡ � ° ±½ � � µ� ² ± � ± ² �� µ µ � ² §¦ � ¯  ² � ² » � µ ¡ µ� � ² ² � � ±¦   ¡ �  � � ° � � � � � § � µ ! ú ø ý ý � � � � Ã ð Æ ù (�ß û ù û ÷ ù � � � ù ÿ � � � � � û ý ý ÿ � þ ùþ ÷ ùþ � � ÿ ù 
 þ 
 ø ý ý ø ü � � � � � � � �î

·

ß û ù � � ø� � � � � � ! ù 
 þ �þ ü � ý ý û ÷ ÷ � � � ý û ùþ � � �þ � û � þ � ù û � ý � � 
þ � � ø ø � ù ø � � � �þ � û ÷ ÷ þ � �� ø � � ù � ( ®

·

 � �þ ÷ ù �þ � û � � � ! � � �þ � 
þ þ � � � �� þ �÷ 
 þ � ( ®

·

Þ � ý ! 
 � ø � 
 � � ( û � � � � � � þ � ù û � � � ®

·

ö÷ �û ù÷ 
 � û � 	 � ® ø ��

·

ß û ù ÷ ø �� �þ ���� ' � ! "& # $ %& %' # ' %( ) *+þ û ù 
þ � ÷ ø � � � ù � ø � � ø � ù 
 þ � � � 
 ù ø 
 � � � �þ ÿ üþ �þ � �þ û ý ü � ù 
 û ùþ �� þ �û ù � �þ � � � � � � ù 
þ þ �þ � � � � � � � �þ ÿ ø 
Æ Å �þ � �þ þ � úþ ý � � � � û � � û ùþ �� þ �û ù � �þ � � � � � � ù 
þ � ø � � � � � � � � �þ ÿ ø 
 â �þ � �þ þ � úþ ý � � � � û � � � ø �þ � � øý � � � ù û ù � ø � ù ø � � � �þ ÿ �þ � � ý ù ��à 
 þ � � � �þ ÿ üû � � � �þ � ù û 	þ � ý û ùþ � � ù 
 þ �þ û � ø � ü 
þ � � û � ÿ � û ùþ � � � ù ÿ � ø ø � ù � ü ø � ý � 
 û �þ û ý �þ û � ÿ� � �� þ � �þ � û � � � � � ø ý �þ � û � � � � ý þ � � � 
 ù ø 
 � � � �þ ÿ� à ì Ñ ô É Ê �Ò Ï Ë Ñ ×Û É Ê ÐÒ Ï � × Î Ë Ê Ì Ë ¶ ¦ ¡ � ° ±½ � � µ � ² ±� ± ² � � µ µ � ² §¦ � ¯  ² � ² » � µ ¡ µ � � ² ² � � ±¦   ¡ �  � � ° � � � � � § � µ ! ú ø ý ý � � � � Ã ð Æ ù ( �þ ÷ ø � �þ � � � ù 
 û ù � � � ý � � � � � ü � ù 
 
 � � 
� ø ùþ � ù � û ý ! ü 
 � ÷ 
 ù 
 þ �þ � � ùû �þ úþ � ù �þ � � � ý � � � � � � �þ þ � þ � ù ø 
 û �þ ( 
 û �þ û � � � � � � � ø 
 ù 
 �þ þ �þ � û �û ùþ� � � �þ ÿ � � � � ù � � ü � ù 
 û ù ý þ û � ù ø � þ �þ � � � û � � � 	 þ � þ � �þ � ÷ þ û � � ø �þ �þ � � � û � û ü � �þ �þ � ù � ÿ � � � �þ ÿ� ü � ù 
� � � �þ ÿ � �þ � � � �þ � û �û ùþ � û ù ý þ û � ù ù ü ø üþ þ 	 � û � û � ù � �þ ù üþ þ � ï û ÿ û � � öþ � ùþ � �þ � ü � ù 
 û ù ý þ û � ù ù ü ø ø 
ù 
 þ � � � �þ ÿ � �þ � � � �þ ù üþ þ � ï û ÿ û � � � � � � � ù� à 
þ � � � �þ ý � � þ � ÷ ø � � � �þ � û � û ü � � � � �þ ÿ ù 
 û ù ù û 	þ � � ý û ÷ þ� � �þ � � û ùþ ý ÿ û 
 ùþ � û � � � 	 � � � �þ ÿ ù ø �þ û � � � � ý þ � � � �þ ÿ� ö � � �þ ÿ � ÷ û � ÷ ø � 
 � �þ � ù ý ÿ � � ý þ ø � ù � �þ �þ � ÷ þ ø 
� û ù � � 
 � ø � þ û �þ 
 ø � � �� �þ �þ � ù 
 ø ý ý ø ü � � � ù 
þ ý þ �þ ý ø 
 � � � �þ ÿ �þ ÷ ø � � þ � � þ � � � ù 
þ � � � �þ ý � �þ �� � ø üþ �þ �û ý þ � �þ � � � � �þ ÿ þ 
 
 ø � ù ÷ û � � ø ù �þ 
 � � � ù � �þ ý ÿ � � ý þ ø � ù ù 
þ � �þ �þ � ÷ þ ø 
 � û ù � û � � ù 
 û ù � � ù 
 þ ÷ û �þ � � ù 
 � �� � � ù û � ÷ þ � à 
 þ � � � �þ ÿ ý � � � ù û ù � ø � � 
 û �þ �þ þ � û � � �þ � �þ � � ÿ ù 
þ �þ ÷ ø � �þ � � û ù � ø � � � û �þ � � ù 
 � � �þ � ø � ù�Þ � ý ÿ ø � þ ø 
 ù 
þ ù 
 �þ þ û ù ù � ÷ �� û ÷ þ � ü û � û ÷ ÷ þ � � � � ýþ 
 ø � � � ùþ � � û ý � � �� þ ÷ ù � ø ��  � ùþ � � û ý � � �� þ ÷ ù � ø � � ÷ û � ø 
 ùþ �ø �þ �÷ ø �þ ø ù 
þ � � � � �þ ÿ ý � � � ù û ù � ø � � û � � � � � � 
 � ÷ û � ù � û ùþ � � � ù ÿ � ø ø � ù � ü � ý ý ø 
 ùþ � �þ �þ û � � ý ÿ � � � � � ý þ � � � � � �� � ùþ � � û ý � � �� þ ÷ ù � ø � �� � ø üþ �þ � � � ù 
 � � ÷ û �þ � � ùþ � � û ý � � �� þ ÷ ù � ø � ÷ ø � ý � � ø ù ø �þ �÷ ø �þ ù 
þ � � � �þ ÿý � � � ù � û ù � ø ���� , � %' & - " # %  # ' %( ) # ) . / * *& * *& & ) ' 0 ! % ' & ! % #à 
 þ û � �þ � � � þ � ù ÷ � � ùþ � � û ø � ù ý � �þ � � � àû � ýþ Ã �þ ý ø ü û �þ �þ � � �þ � 
 � ø � ú ø ý ý � � � ! Ã ð Æ ù ( � û � � û �þ � �þ � 
 ø � ù 
 þû � �þ � � � þ � ù ø 
 ù 
 þ � � ùþ � � ùþ � � � ø 
 � ù � � � � ù û � � ý � ù ÿ 
 ø � � û ù ��)* + ,- 1 / 22 2 - 2 2 3 - 6 1 48 5 1- 8 5 * 4= 8 3 = 1- 6 1 5 * , 2 < 5 1 * + 5 , 5 15 = 4 3 8 = 3 = 2 - 9 9- 6- ,= 3 3 - 6 12 5 1- 2 4= 8 + * 127 9- 8 5 6- 948 = 3 2 5 3 5 , * 8 48 5 1- 8 5 * 56 0 * 1 ;< 8 6- 5 2 4= 8 88 = 4- 2 2 5= 6 * , 9 4 = ,= : 52 12 : ; = = 9 88 * 4 1 5 4 - ;< 5 9- , 56 - 2 <= = , , 56 2 71 > . ? @A>F B DE I B B BDC G @ C AH B ? D BJ K J D EJ J C D B K F GE I B DE D HJ I IF D B K FE K J KJ H E F B K F GE I B DE D CL Ùã ê âã â p ê Ù L Ùã ê âã â p ê Ù æ Ó p â ÔÓ Ô � ÙÓ Ô Ö × Ù Þ ç Û Þ â Ô Ù ê â r Ù ê ÚÔ ç p Ù Ö Þ Ù Ü pÚ ×ç ç Þ Ô â Ûã pÓ Ô Þ L Ùã ê âã â p ê Ù æ Ó p â ÔÓ Ô � ÙÓ Ô Ö × Ù Þ ç Û Þ â Ô Ù ê â r Ù ê Ú Ô ç p Ù Ö Þ Ù Ü pÚ{ ç ß ß Ö Ô â Ûã ç × �ç ×Óã â Ûã pÓ Ô Þyç n Ý Þ Ô ×Ö { Ô Ö × Ù n â Ô æ ç Û Ù ç × ß ç × Ù L ç Ô Ù Û Ô âÓ ê×ç ç Þ Ô Þ â Ô Ù Þ Ô æ Ó Ô { ç Ö ê Ü p Ù Ö Þ Ù Ü pÚ á Ó p â ÔÓ Ô Ô æ Ó Ô { ç Ö ê Ü p Ù Ö Þ Ù Ü pÚ Þ ß Ó ê ê Û Ö ß p Ù × Þ ç � { ç ß ß Ö Ô â ÛãpÓ Ô Þ Þ Ö { æ Ó Þ Ó ã Ó L LÚ æ Ù Üã Ù ×ç n ç × Ö Û oØ Ùã Ù ÔÓ Ô Ù Ü Þ Ô × ÙÓ ß å p Ö Ô

ÒÓ Ô ÕÖ ×Ø ÙÚ Ó Û Ü Ý Þ Þ Ù Þ Þ ß Ù Û Ô M á Ù × â ÔÓã Ù ä Ù Û Ô × Ù å Ý Ô æ Ú å äçè é â ê ÜÓ × Ù

â Û Ü â Ø â Ü Ö Ó ê pÓ Ô Þ ç L L ç × Ô Ö Û â Þ Ô â{ Ó ê ê Úèá ç n Ù Ø Ù ×å Ô æ Ù Þ Ù Lç Ô Ù Û Ô âÓ ê ×ç ç Þ Ô Þ â Ô Ù Þ Ü çÛ ç Ô L ×ç Ø â Ü Ù Ù Û ç Öã æ Þ LÓ { Ùå Þ æ Ù ê Ô Ù ×åL ×ç Ô Ù{ Ô â ç Û å Ó L L ×ç L × âÓ Ô Ù { ç Û Ü â Ô â ç Û Þ NÓ Û Ü Oç × Þ Ö â ÔÓ p ê Ù Þ Ö × ×ç Ö Û Ü â Ûã æ Ó p â ÔÓ Ô Ô ç p ÙÖ Þ Ù Ü ç Û Ó × Ùã Ö ê Ó × pÓ Þ â Þ ç × p Ú ê Ó ×ã Ù ×Û Ö ß p Ù × Þ ç � pÓ Ô Þ P âè Ùè Ö Û ê â r Ù ê Ú Ô ç p ÙÞ Ö â ÔÓ p ê Ù �ç × ß Ó Ô Ù × Û â ÔÚ ç × æ â p Ù × ÛÓ Ô â ç Û QèÝ Ô × Ù Ù ç � Þ Ö � � â{ â Ù Û Ô Þ âR Ù Ó Û Ü Óã Ù Ô ç{ ç Û ÔÓ â Û S V T Þ p Ö Ô n â Ô æ Û ç Û Ù Þ Ù Ù Û � ×ç ßÔ æ Ùã ×ç Ö Û Ü ç × � ÙÓ ÔÖ × Ù Þ Þ Ù Ù Û n â Ô æ ç Û ê ÚØ Ù ×Ú ê â ß â Ô Ù Ü ×ç ç Þ Ô â Ûã L ç Ô Ù Û Ô âÓ êè
â Þ ç ê Ó Ô Ù Ü å âè Ùè Û ç Ô Ø Ù ×Ú n Ù ê ê { ç Û Û Ù{ Ô Ù Ü Ô ç Ô æ Ù Þ Ö × ×ç Ö Û Ü â Ûãê Ó Û Ü Þ { Ó L Ù pÚ ç Ô æ Ù × æ Ó p â ÔÓ ÔèÕÖ â ÔÓ p ê Ù å p Ö Ô â Þ ç ê Ó Ô Ù Ü æÓ p â ÔÓ Ô Ô æ Ó Ô { ç Ö ê Ü p Ù Ö Þ Ù Ü pÚ Þ ß Ó ê êÛ Ö ß p Ù × Þ ç � �ç ×Óã â Ûã pÓ Ô Þ Þ Ö { æ Ó Þ Ó ê ç Û Ù Ô × Ù Ù P Û ç Ô â Û ÓLÓ × r ê Ó Û Ü Þ â Ô Ö Ó Ô â ç Û Q ç × Ó LÓ Ô{ æ ç � Þ { ×Ö p

U ç Ü Ù ×Ó Ô Ù Ý Þ Ô ×Ö { Ô Ö × Ù ç × Ô × Ù Ù n â Ô æ ç Û Ù ç × ß ç × ÙL ç Ô Ù Û Ô âÓ ê ×ç ç Þ Ô Þ â Ô Ù Þ Ô æ Ó Ô { ç Ö ê Ü p Ù Ö Þ Ù ÜpÚ pÓ Ô Þ Ü Ö Ù Ô ç Ô æ Ù â × Þ âR Ù å Þ æ Ù ê Ô Ù ×åL ×ç Ô Ù{ Ô â ç Û å { ç Û Ü â Ô â ç Û Þ Ó Û Ü Þ Ö × ×ç Ö Û Ü â Ûãæ Ó p â ÔÓ Ô p Ö Ô Ö Û ê â r Ù ê Ú Ô ç Þ Ö L L ç × Ô Ó ×ç ç Þ Ô ç �æ âã æ { ç Û Þ Ù ×Ø Ó Ô â ç Û Þ ÔÓ Ô Ö Þ P n â Ô æ × Ù Þ L Ù{ Ô Ô ç×ç ç Þ Ô ÔÚ L Ù ç Û ê ÚV Ô æ Ù Ó Þ Þ Ù Þ Þ ß Ù Û Ô Þ â Û Ô æ â ÞÔÓ p ê Ù Ó × Ù ß Ó Ü Ù â × × Ù Þ L Ù{ Ô â Ø Ù ç � Þ L Ù{ â Ù Þ{ ç Û Þ Ù ×Ø Ó Ô â ç Û Þ ÔÓ Ô Ö Þ å n æ â{ æ â Þ Ù Þ ÔÓ p ê â Þ æ Ù ÜÓ � Ô Ù × L × Ù Þ Ù Û { Ù â Þ { ç Û � â × ß Ù Ü Qè
äç Û Ô â Û Ö ç Ö Þ æ Ó p â ÔÓ Ô { ç Û Û Ù{ Ô Ù Ü Ôç Ô æ Ù n â Ü Ù × ê Ó Û Ü Þ { Ó L Ù Ô æ Ó Ô{ ç Ö ê Ü p Ù Ö Þ Ù Ü pÚ pÓ Ô Þ �ç × { ç ß ß Ö Ô â Ûã Þ Ö { æ Ó Þ ê â Û Ù Þ ç � Ô × Ù Ù ÞÓ Û Ü Þ { ×Ö p ç × ê â Û r Ù Ü pÓ { rã Ó × Ü Ù Û Þèá Ó p â ÔÓ Ô Ô æÓ Ô â Þ { ç Û Û Ù{ Ô Ù Ü Ô ç Ô æ Ù n â Ü Ù × ê Ó Û Ü Þ { Ó L Ù Ô æ Ó Ô { ç Ö ê Üp Ù Ö Þ Ù Ü pÚ pÓ Ô Þ �ç × �ç ×Óã â Ûã Þ Ö { æ Ó Þ Ô × Ù Ù Þ å Þ { ×Ö p åã ×Ó Þ Þ ê Ó Û Üç × nÓ Ô Ù ×èá âã æ Ý Þ Ô ×Ö { Ô Ö × Ù ç × Ô × Ù Ù n â Ô æ ç Û Ù ç × ß ç × ÙL ç Ô Ù Û Ô âÓ ê ×ç ç Þ Ô Þ â Ô Ù Þ Ô æ Ó Ô Ó × Ù ç pØ â ç Ö Þ ê ÚÞ Ö â ÔÓ p ê Ù �ç × Ö Þ Ù pÚ ê Ó ×ã Ù × Û Ö ß p Ù × Þ ç �pÓ Ô Þ â Û Ó ß ç × Ù × Ùã Ö ê Ó × pÓ Þ â Þ Ó Û ÜL ç Ô Ù Û Ô âÓ ê ê Ú �ç × ê ç Ûã Ù × L Ù × â ç Ü Þ ç � Ô â ß Ù Ü Ö ÙÔ ç Ô æ Ù â × Þ âR Ù å Þ æ Ù ê Ô Ù ×å L × ç Ô Ù{ Ô â ç Û å{ ç Û Ü â Ô â ç Û Þ Ó Û Ü Þ Ö × ×ç Ö Û Ü â Ûã æ Ó p â ÔÓ Ôè

äç Û Ô â Û Ö ç Ö Þ æ Ó p â ÔÓ Ô { ç Û Û Ù{ Ô Ù Ü Ô ç Ô æ Ù n â Ü Ù × ê Ó Û Ü Þ { Ó L Ù Ô æ Ó Ô{ ç Ö ê Ü p Ù Ö Þ Ù Ü pÚ pÓ Ô Þ �ç × { ç ß ß Ö Ô â Ûã Þ Ö { æ Ó Þ ê â Û Ù Þ ç � Ô × Ù Ù ÞÓ Û Ü Þ { ×Ö p å æ Ù Üã Ù ×ç n Þè y â Û r Ù Ü pÓ { rã Ó × Ü Ù Û Þ å × â Ø Ù × Ø Ó ê ê ÙÚ Þ åÞ Ô × ÙÓ ß Þ Ó Û Ü nç ç Ü ê Ó Û Ü Ù Üã Ùèá Ó p â ÔÓ Ô Ô æ Ó Ô â Þ { ç Û Û Ù{ Ô Ù Ü Ô ç Ô æ Ù n â Ü Ù × ê Ó Û Ü Þ { Ó L Ù Ô æÓ Ô { ç Ö ê Üp Ù Ö Þ Ù Ü pÚ �ç ×Ó ã â Ûã pÓ Ô Þ Þ Ö { æ Ó Þ Ô × Ù Ù Þ Þ { ×Ö p å ã ×Ó Þ Þ ê Ó Û Ü ç ×nÓ Ô Ù ×èÕ â Ô Ù â Þ { ê ç Þ Ù Ô ç Ó Û Ü { ç Û Û Ù{ Ô Ù Ü Ôç Ó r Û ç n Û ×ç ç Þ ÔèWì � � � X ï ñ � � � ï � �î ò � ñî �ó � ï � ï õ ñî� � � û ú ø ý ý � � � 
 � ø � ù 
 þ � � ý � û �þ ß û ù Í � ø �� üû � ÷ ø � ù û ÷ ùþ � � ÿ � 
 ø �þ û � � � 
 þ � � ø � � �þ � � � �û ý � û � ý þ� � 
 ø � � û ù � ø � û � � û � � � ÷ þ ü 
 � ÷ 
 üû � � �û ùþ 
 � ý ý ÿ �þ ÷ þ � �þ �� à 
 þ ý ø ÷ û ý 	 � ø ü ý þ � �þ ø 
 � û ù � � � � ù 
 ÿ û �� � ø � � �þ �÷ û � �þ � � � � û � � �þ � û � 
 ø ý ý ø ü �� öþ �þ � �� þ ÷ �þ � ø 
 � û ù � 
 û �þ �þ þ � �þ ÷ ø � �þ � û ý ø � � ù 
þ Ý � �þ � ß û � � ø üü � ù 
 � � � ù 
 ÿ ù ø ü � � � ÷ ý � � � � � ú ø � � ø � É Ï ÔY Ò Ú ×É ÏÒ Ú Ð Ú Ð Ë Ê ×Ñ Ó Ó Ñ ËZ [ É Ê ÊÑ ×Ñ × Ì ËZ � ì Ð Ë \Ñ ×Ñ ÔZ ] É Î ÈÑ Ï ÊÒ Ï Ì ËZß � ø � � ý ø � � �Ñ É ×Ñ Ô É Ï Ô ñÑ Ð Ë Ó Ñ × Ì Ë^ _ Ð Ö ì Ó Ñ Û Ñ Ó Ë Ò Ù ÈÉ Ê É Ø Ê ÐÛ Ð Ê` ì É Û Ñ ÈÑ Ñ Ï ×Ñ ØÒ × Ô Ñ Ô è Ð Ê ì Ð Ï û � � û �a û ÷ þ � ù ù ø û� �þ þ � 
 �þ ý � � � ø� þ � ù ÿ � � �þ � � û ùþ ý ÿ � ø � ù 
 ø 
 ù 
 þ � þ � � ù û �þ úþ � ù �þ � � ùþ �  ù � � � � �� þ ÷ ùþ � ù 
 û ù ù 
þ � ù ø �þ ü û ý ýü 
 � ÷ 
 
 ø � � � ù 
 þ � � ø� þ � ù ÿ � ø � � � û � ÿ û ý ø � � ù 
 þ Ý � �þ � ß û � � ø ü � � ý � 	þ ý ÿ ù ø � �� � ø � ù � ø ø � ù � � � � û ù � � û � � � û� � � � �þ a � � ù 
 � � ù 
þ � � ø � ù 
 ü 
þ �þ û � û � � û �þ ý û 	þ � �û � � � ù ø ù 
þ Ý � �þ � ß û � � ø ü�bì �ó ð �� � c � �ó � ï �à 
þ � þ � � ù û �þ úþ � ù �þ � � � ý � � � � � � û � Æ ú û ü ÷ þ � ù � � ÿ ù 
 �þ þ � ù ø �þ ÿ � � � ý � � � � ø 
 � ù ø �þ û � � � � � ÷ 	 ü ø � 	 ü � ù 
 ù 
 �þ þ� � ù÷ 
 þ � � ý û ùþ � ø ø 
 �� à 
 þ �þ û �þ �þ ý û ù � �þ ý ÿ 
þ ü � � � � � ý þ �û � � � � � ù ø �þ ü ø � 	 û � � � ø ø 
 � ý û ùþ � � 
 ø üþ �þ � � � þ ù øù 
 þ 
þ � � 
 ù ø 
 ù 
 þ � � � ý � � � � � ø ù û ý ý û �þ û � üþ �þ 
 � ý ý ÿ � � � � � ý þ � + � ù 
 � � ù 
 þ ø �þ û ù ù � ÷ �� û ÷ þ ü 
 � ÷ 
 üû �û ÷ ÷ þ � � � � ý þ ù 
þ �þ � � ù 
 � ÷ 	 
 � � �þ � ý û � � � � � � ý û ù � ø � ø � ù 
þ û ù ù � ÷ 
 ý ø ø � � � ù � ø � þ � � � þ � ù 
þ � ø ø 
 
þ ý ù� à 
þ � ø ø 
û � � þ û � � ù ø �þ � � �þ ý û ù � �þ ý ÿ � ø ø � ÷ ø � � � ù � ø � ü � ù 
 � ø ø � � � ø � � � û � � ø � þ � ù � ÿ � ø � � ù � ü � ù 
 � � ù 
þ ø � þû ÷ ÷ þ � � � � ý þ û ù ù � ÷ �� û ÷ þ �
def g h i j k l m h no p h g k qf r p h k l h g j ps g ht u s k n v n pw t u h nx u p j yf z h x gf s o v m h z h m t m nx u p m h z h m qf g m h z h m qf r v n q ps g y jo { h|



ÒÓ Ô ÕÖ ×Ø ÙÚ Ó Û Ü ÝÞ Þ Ù Þ Þ ß Ù Û Ô } á Ù × â ÔÓã Ù ä Ù Û Ô × Ùå Ý Ô æ Ú å äçè é â ê ÜÓ × Ù

à 
 þ � û ù � �þ û � � û �þ ø 
 ù 
þ � � � ý � � � � û � � ù 
 þ � ù ø � þ � � � � ÷ 	 û � � � ý û ùþ � û ùþ � � û ý � ü ø � ý � � � � �þ � ù ù 
 û ù � 
 û ÷ ÷ þ � �üþ �þ � ø � � � � ý þ 
 ø � � û ù � � ù ü ø � ý � �þ 
 � � 
 ý ÿ � � � ù û � ýþ 
 ø � ù 
 þ ��í ø þ � � �þ � ÷ þ ø 
 � û ù � üû � � ø ùþ � � � � � � � � � �� þ ÷ ù � ø � ø 
 ù 
 þ û ù ù � ÷ û � � ù 
 þ �þ üû � � ø ø ù 
 þ � þ � � � þ � ÷ þ ø 
� �þ �þ � ÷ þ ø 
 � û ù � � � û � ÿ ø 
 ù 
 þ ø ù 
þ � � ù ø �þ ÿ � ø 
 ù 
 þ � � � ý � � � � ü 
 � ÷ 
 û �þ û ý ý � � û ÷ ù � �þ � �þ � � � � � � û � ÿ� � � û ÷ ÷ ø � � û � ÷ þ ü � ù 
 ù 
þ ÷ � � ùþ � � û � � àû � ýþ Ã � ù 
þ �þ � � ù û �þ úþ � ù �þ � � � ý � � � � � � ÷ ø � � � �þ �þ � ù ø �þ
 � � 
 ý ÿ � � � ù û � ýþ 
 ø � � ø ø � ù � � � � û ù � ü � ù 
 ù 
þ � ù � � ÷ ù � �þ �þ � � � � � � � ø � � �þ � � ÿ 
 û � � ù û ù ! � û � � ý ÿ � � ù 
 þ 
 ø � � ø 
ù 
 þ Ý � �þ � ß û � � ø ü ( ù 
 û ù � � 
 � � 
 ý ÿ � � � ù û � ý þ 
 ø � ÷ ø � � � ù � � � û � � 
 ø �û � � � � � û ù �� à 
þ �þ � � ý � � 
 ù � � � ü � ù 
 � �Ü � � ý ÿ ö ä � û �þ û � � ù 
þ ÷ û � � û � 	 � � � û �þ û ø � ù 
 þ � ø � ù 
þ � � � � �þ ø 
 ù 
þ � � � ý � � � � ü 
 � ÷ 
 � � � 
 ù û ÷ ù û � û�þ ùþ � �þ � ù ù ø � û ù ��~ì � ô ï õ � õ ï � �ó ð �� � c � �ó � ï �GE D @ >? @ A B @ C K BH CD HE B B �E CD HE B B >F KH B C @ >F K C @ Dà � � � ÝÖã Ö Þ Ô à � � � Õç L ×Ó Û çL â L â Þ Ô × Ù ê ê Ù à �� å � à �� å � L O Ý à �� à }à � � � ÝÖã Ö Þ Ô à � � � äç ß ß ç ÛL â L â Þ Ô × Ù ê ê Ù à �� å } à à� � � L O Ý à �� à }à � � � ÝÖã Ö Þ Ô à � � � S â L â Þ Ô × Ù ê ê Ù Þ L Ù{ â Ù Þ à �� M � à à� � � L O Ý à �� à }à � � � ÝÖã Ö Þ Ô à � � � Õç L ×Ó Û çL â L â Þ Ô × Ù ê ê Ù � M� å � � M� å � � }� å å L O Ýà 
 þ �þ üû � � ø � û ù û ÷ ù � � � ù ÿ û ù û ý ý �þ ÷ ø � �þ � û �a û ÷ þ � ù ù ø ù 
 þ � þ � � ù û �þ úþ � ù �þ � � � ý � � � �� í ø � û ù � üþ �þ�þ ÷ ø � �þ � þ �þ � � � � � 
 � ø � ù 
þ � � � ý � � � � � ø � ù � � � � �þ ù û � � � ø � û ù � üþ �þ �þ ÷ ø � �þ � �þ �þ � ùþ � � � � � �þ � � û ü ��à 
 þ û ÷ ù � � � ù ÿ � � � �þ ÿ û ý � ø ù ø ø 	 � � û ù �û � �þ ÷ ù û ý ø � � ù 
þ þ û � ù � û � 	 ø 
 ù 
þ Ý � �þ � ß û � � ø ü 
 � ø � ù 
 þ � � � � �þ û ù� ì Ð ÊÑ Ì Ë �É Ë Ê Ó Ñ ÙÒ × É Ë Ê ×Ñ Ê Ø ì É Ú Ú ×Ò � Ð Õ É ÊÑ Ó ` 
 � 
 Õ Ë Ò Î Ê ì^ ú ø � � ø � û � � ö ø� �û � ø� �� � � ù �þ ý ý þ û ÷ ù � � � ù ÿ üû �� ø ùþ � û ý ø � � ù 
 � � � ù �þ ù÷ 
 ø 
 ù 
 þ � � �þ � ü � ù 
 ù 
 þ � û � � û ÷ ù � � � ù ÿ �þ � � � û �a û ÷ þ � ù ù ø ù 
þ � �þ þ � 
 �þ ý � � � ùþ ü � ù 
� ø � � � û � ÿ � ù ø �þ üû ý ý �þ 
þ � �þ � ù ø û � ø �þ � � öþ ÷ ù � ø � ù � û � � ý ø ü ý þ �þ ý û ÷ ù � � � ù ÿ ! ý � 	þ ý ÿ ù ø �þ � ø � ø �þ ù 
 û �Ò Ï Ñ Ò × Êè Ò Ð Ï Ô Ð Û Ð Ô Î É Ó Ë ó Ò Ù �Ò Õ ÕÒ Ï Ú Ð Ú Ð Ë Ê ×Ñ Ó Ó Ñ Ò Ï Ê ì Ñ × ÐÛ Ñ × É Ê Ê ì Ñ È × Ð Ô ÖÑ É Ô� É ØÑ Ï Ê ÊÒ � ì Ð ÊÑ Ì Ë úû � ù ý þ ��ì � ñî ô �ó � õ ñî � �î ò c � ô ñ � � � î ò � ï õ ñî �í ø þ � � �þ � ÷ þ ø 
 � û ù � üû � � ø ùþ � � � ù 
 þ �þ � � ù û �þ úþ � ù �þ � ù �þ ý 
 û � � � ø � û ù � þ � ù 
þ � þ � þ � �þ � 
 � ø � ø ��þ ù � � �þ � ù ø ù 
 þ � � � ý � � � � � � � � � � ù 
þ û ÷ ù � � � ù ÿ � � � �þ ÿ �� ß û ù � û �þ � �þ �þ � ù � � ù 
þ �þ �þ �û ý û �þ û ü � ù 
 û ÷ ù � � � ù ÿ� ø ùþ � ø � ù 
þ Ý � �þ � ß û � � ø ü û � � � � û �þ ø 
 ù 
 þ � � �þ � � ÿ �þ �þ � �� þ ÷ �þ � �þ � � � 	 � ø ü �� à 
þ �þ üû � � ø û ÷ ù � � � ù ÿ�þ ÷ ø � �þ � � � �þ � � û ùþ ý ÿ û �a û ÷ þ � ù ù ø ù 
 þ � þ � � ùû �þ úþ � ù �þ þ � ù 
þ � ø � Ü � � ý ÿ ö ä � û �þ ø � ù 
 þ ÷ û �� û � 	 � � � ù ø ù 
 þ� ø � ù 
 ø 
 ù 
þ � � � ý � � � ��  ù � û ÿ �þ ù 
 û ù ù 
þ ÿ û �þ �þ ùþ � �þ � 
 � ø � � � � � � ù 
 þ �þ û �þ û � � ÿ þ æ � � ù � � � ý � � 
 ù � � ��� ý ù 
 ø � � 
 ù 
þ ýþ �þ ý ø 
 � � � �þ ÿ � � � �þ � ù û 	þ � � øþ � � ø ù �þ þ ù ù 
 þ �þ ÷ ø � � þ � �þ � � ù û � � û � � 
 ø � �þ � � � û � ý þ ù ø�þ 
 � � � ù � �þ ý ÿ � � ýþ ø � ù ù 
 þ � �þ �þ � ÷ þ ø 
 � û ù � � � � � � ý � � � � � � � û �þ � ø � ù 
þ ýþ �þ ý ø 
 � � � �þ ÿ ü ø � 	 � � �þ � ù û 	þ �û � � ù 
 þ � � 
 � � � � � � � � ù � � ÷ ø � � � �þ �þ � þ æ ù �þ � þ ý ÿ � � ý � 	þ ý ÿ ù 
 û ù � û ù � û �þ � � � � � ù 
þ � þ � � ù û �þ úþ � ù �þ �  ù � �� ø � � � � ý þ ù ø ÷ ø � 
 � � � � û �þ � ø � ù 
þ ý þ �þ ý ø 
 � � � �þ ÿ � � �þ � ù û 	þ � ù 
 û ù ù 
 þ �þ � � � ø � � � � � 
 � ÷ û � ù � � �þ � � û ùþ � � � ù ÿ� ø ø � ù ü � ù 
 � � ù 
þ � � � ý � � � �� �� ø � � � � � ý � ù ÿ ø 
 û � � û ý ý � � � �þ � ø 
 � û ù � �þ � � �� �þ �þ � ù � þ û � ý �þ � � � ù 
þ �þ û � ø � �
 ø üþ �þ � ÷ ø � ý � � ø ù �þ �þ 
 � � � ù � �þ ý ÿ � � ý þ � ø � ù� ù � � ý � 	þ ý ÿ ù 
 û ù ù 
þ þ æ � � ù � � � ý � � 
 ù � � � � � � � ø � � � � � � ù 
þ � þ � � ù û �þ úþ � ù �þ � � � ý � � � � û � üþ ý ý û � ù 
þ � ø ø �÷ ø � � � ù � ø � ø 
 ù 
þ � ø ø 
 ü � ù 
 ý � ù ù ý þ ø � � ø � û � � ø � û ÷ ÷ þ � �� ø � � ù � û ÷ ÷ ø � � ù � 
 ø � û ý û ÷ 	 ø 
 û � � � � � 
 � ÷ û � ù � û ùþ � � � ù ÿ� û ù � ø ø � ù � � ù 
þ � � � ý � � � �� Þ ù 
 þ � ù 
 û � ù 
 � � ù 
þ � � � ý � � � � ü ø � ý � �þ � � þ û ý 
 ø � � û ù ��Í � �þ � ù 
 þ � � ø� ø � û ý � ù ø � � �þ � ù û 	þ � � � � � 
 � ÷ û � ù �þ � ø �û ù � ø � û � � þ æ ùþ � � � ø � ü ø � 	 � ù ø ù 
 þ � � � ý � � � � ü 
 � ÷ 
÷ ø � ý � � �� û ÷ ù ø � û � � û ý ý � û ù � ø ø � ù � 
� �þ �þ � ù ü � ù 
 � � ù 
þ � � � ý � � � � � ù 
 þ 
 ø ý ý ø ü � � � � � �þ ÷ ø � �þ � �þ �� ù � � �þ ÷ ø � �þ � � þ � ù 
 û ù� � � ø � ù ø û � ÿ � � ÷ 
 ü ø � 	 � ü 
 � ÷ 
 ÷ ø � ý � û 
 
þ ÷ ù � û ù � ! �� þ � û � ÿ ü ø � 	 � ù ø � ø ø 
 � � þ û �þ � �� � ù ùþ � � ø � þ æ ùþ � � ø � ü û ý ý � � � � � ÷ 	 � � ù ø � þ ü ø � 	 û ù ù 
þ �� � þ � ýþ �þ ý ø 
 ù 
 þ � � � ý � � � � ( ÷ ø � � þ � ÷ � � � � û � � � ù � ø � û ý� � � �þ ÿ � � ÿ û � û � � � ø� � � û ùþ ý ÿ ä � û ý � 
 �þ � û � � þ æ � þ � �þ � ÷ þ � � û ù ü ø � 	þ � û �þ � � � þ � ù û 	þ � ù ø ÷ ø � 
 � � �� �þ �þ � ÷ þ �û � �þ � ÷ þ ø 
 � û ù � � � ù 
 þ � � � ý � � � �� à 
þ �þ � � � �þ ÿ � � 
 ø � ý � � � ÷ ý � �þ û � � � � � � � ø 
 ù ü ø � � � �þ ÿ � ÒÓ Ô ÕÖ ×Ø ÙÚ Ó Û Ü Ý Þ Þ Ù Þ Þ ß Ù Û Ô � á Ù × â ÔÓã Ù ä Ù Û Ô × Ù å Ý Ô æ Ú å äçè é â ê ÜÓ × Ù

ü � ù 
 û ù ý þ û � ù ø �þ �þ � � � û � � � 	 þ �þ � �þ � ÷ þ û � � ø �þ �þ � � � û � û ü � �þ �þ � ù � ÿ � � � �þ ÿ� ü � ù 
 � � � �þ ÿ � �þ � � ��þ � û �û ùþ � û ù ýþ û � ù ù ü ø üþ þ 	 � û � û � ù � �þ ù üþ þ � ï û ÿ û � � öþ � ùþ � �þ �� ö 
 ø � ý � ù 
þ �þ û � � � ù � ø � û ý � � � �þ ÿ �� ø ù � þ ùþ ÷ ù û � ÿ � � û �þ ø 
 ù 
þ � � � ý � � � � � ÿ � û ù � � ù ÷ û � ù 
 þ � �þ ù û 	þ � ù 
 û ù ù 
 þ � � � ý � � � � � øþ � � ø ù � �� � ø � ù� ø ø � ù � � � � û ù � û � � � � ù 
 û ù ÷ û �þ ù 
 þ �þ ü � ý ý �þ � ø �þ û � ø � û ý �þ � ù � � ÷ ù � ø � ù ø ü ø � 	 � �þ ä � � �þ ��� ø üþ �þ � � 
 � û ù � û �þ ÷ ø � 
 � � � þ � ù 
þ � ü ø � 	 � ü 
 � ÷ 
 ÷ ø � ý � û 
 
þ ÷ ù � û ù � ! �� þ � û � ÿ ü ø � 	 � ù ø � ø ø 
 � � þ û �þ � �� � ù ùþ � � ø � þ æ ùþ � � ø � üû ý ý � � � � � ÷ 	 � � ù ø �þ ü ø � 	 û ù ù 
 þ �� � þ � ýþ �þ ý ø 
 ù 
þ � � � ý � � � � ( � � � ù � ø ù �þ � � �þ � ù û 	þ �ü � ù 
 � � ù 
 þ � �þ þ � � � � �þ û � ø � ! �� þ � �� � � ý ù ø öþ � ùþ � �þ � ( ù ø û � ø � � ÷ ø � 
 ý � ÷ ù � � � ü � ù 
 ù 
 þ � �þ þ � � � �� þ � � ø � 
 ø �� û ù � û � � ù ø ÷ ø �� ý ÿ ü � ù 
 ý þ � � � ý û ù � ø � � � ø ùþ ÷ ù � � � � û ù ��  � ù 
þ þ �þ � ù � û ù � û �þ ÷ ø � 
 � � � þ � û � �þ � � �� �þ �þ � ùù 
 þ � û �þ � ø �û ù � ø � ý � ÷ þ � ÷ þ ü � ý ý �þ �þ ä � � �þ � 
 � ø � ù 
 þ íá + ö ù ø� þ � � � ù ü ø � 	 � ù ø û ÷ ø � 
 � � �þ � � û ù � ø ø � ù� 
 ù 
þ û � � � ù � ø � û ý � � � �þ ÿ � ÷ ø � 
 � � � � û ù � û �þ � �þ �þ � ù ù 
þ � û � ÿ þ æ � � ù � � � þ � ù � ÿ� ø � � ù � � 
 ø � ý � �þ � �þ �þ � �þ �� ÿ û � ÿ � � ø� ø �þ � ü ø � 	 � �� � � û � ÿ þ � ù � ÿ � ø � � ù � � 
 ø � ý � �þ ý þ 
 ù � § µ � ¡° � �þ �þ � �þ � � � � � � ù � � �þ �� à 
 � � � û ÿ�þ ä � � �þ � û � � ù ø �þ ý þ 
 ù ø� þ � û � � � ø � � ù � ø � � � � ø 
 � � ù ùþ � � � ýþ û � 
 ý û � 
 � � � û � � ù � ý þ � ù ø �þ �þ ù û � �þ � û � ù 
 þ ÿû �þ � + 
 þ �þ þ æ � � ù � � � 
þ û ù � �þ � !þ � �� � ý û ùþ � � ýþ û � 
 ý û � 
 � � �� � � ù ùþ � � þ ù ÷ � ( 
 û �þ ù ø �þ �þ � ø �þ � û � � �þ � ý û ÷ þ � �ù 
 þ � ù 
 þ �þ ü � û ùþ � � û ý � � 
 ø � ý � �þ � ý û ÷ þ � ù ø � û ù÷ 
 ù 
þ þ æ � � ù � � � û ÷ ÷ þ � �� ø � � ù ��� � � � ù � ø � û ý �þ ÷ ø � � þ � � û ù � ø � � û � � � � ù � � û ù � ø � � þ û � � �þ � �þ ÷ þ � � û � ÿ � û ÿ �þ �þ ÷ ø � � þ � �þ � � þ � þ � � � � � ø �ù 
 þ �þ � � ý ù � ø 
 ù 
þ û � � � ù � ø � û ý � û ù � � � �þ ÿ� ù 
 û � û ý � ø �þ þ � �þ ÷ ø � � þ � �þ � ù 
 û ù û � � � �þ � ø 
 � û ù û ÷ ÷ þ � � � ý û ùþ � !þ � �� � û � � � û ù ß û ù �÷ ÷ þ � � ö ý û ùþ ø �� � � � ý û � ( û �þ � � ÷ ý � �þ � ü � ù 
 � � ù 
þ � ø ø 
 ù ø� � ø � � �þ ý ø � � ùþ � � �þ ÷ � �þ � ø ø � ù � � � ø� � ø � ù � � � ù �þ � 
 ø � � û ù ��+ 
 � ý þ � ù � � ø � ù � � �þ ø 
 ù 
 þ �þ � � ù ø 
 ù 
þ � � ø� ø �þ � ü ø � 	 � ø � ù 
 þ � þ � � ù û �þ úþ � ù �þ � � ù � � � ø ùþ � ù 
 û ù ù 
 þ �þ û �þû � � � ù � ø � û ý� � ø� ø � û ý � 
 ø � Ü � � ý ÿ ö ä � û �þ û � � ù 
þ � � � � ø � � � � � � û �þ û û � � ù 
þ �þ � û ÿ �þ ø� � ø � ù � � � ù �þ � û �� û � ùø 
 ù 
 ø �þ � � ø� ø � û ý � ù ø � ø � � 
 ÿ ù 
þ þ æ � � ù � � � ý � � 
 ù � � � û � � ù ø � � ø � � �þ � ø �þ � ý û � ù � � � ü 
 � ÷ 
 � û ÿ �þ � ø �þ�þ �þ 
 � ÷ � û ý 
 ø � � û ù ��ë �ì c � � � c � � � � �� # ' 0( ) *& ! "# ' %( ) � !& % # ) . � , � ' � � � ¶ ¦ ¡¦ § �� � » ¾ ¡ � § »� � ° � �¦ §  � · ² ¡ � µ � ² ± � � �¦ § § � ± µ « ¯ § » � § � � ± µ « � ±  ¾ � ¡ �   ¡ µ¦ § �¼ � ½ � � ² ³ � ± µ � �þ ÷ þ � �þ � Ã ð Æ ð��� � ��  ¡¢ £¤ ¥¦ §̈ © ª« ¬­ ®̄ ° ± ² ³́ µ ¶· ± ¸ ± · ¶ ³ µ µ ¹ · º ­ »¼ ½ · » · ¾ ¹ µ ® µ¿ À · · Á ¸ ±­ ½ ® ¹ ½ ³ À ° ¹ Á ³ » ¹ º ³ µ ÂÃ Ä Å ³ Á ºÆ ÇÆ È � � É ��Ê � �� �� Ë �� � � � È� � � �Ì Í � � � � �«Î � ÏÐ ÑÒ � �Ó £ �   Ò ¡¢ Ô¤ £¤ ¢ ÔÕ � Ö� ¢ × ¤ ¢ Ø � Ù ÚÛ   � Ü� ÐÝ ¢ Þ¤ ¢ ß Öà ¡ Ïá âÒ ã¢ Ø¤ ¢ äÒ � å  Ú Ò Ö ¡ ¢ æ¤ £ ¤ ç ¢ èé � ÏÝ Ò   êÒ Ö ÙÒ Ö¢ ë¤ ¢ è Ïá ê êÒ ¢Î ¤ ¢ ì Ñ� ¡ ¡Ò   ¢ £ ¤ Ø¤ Î ¢ í� Ñ ÖÛ � � ã¢ í¤ Û   Úî � Õ Û ¢ £ ¤ ¥ ï̈ ï ï ª ¤ ð ñ ³ ò ® »­ µ · ¶¼ ° ± · ó ³­ º ô­ õ õ ­ » µÆ Í � � � � �Ì ö « ÷« � È ø � ùú �� � �� «ßÒ � � Ò Ñ Ò Ö¢ �¤ ¢ Û   Ú ÎÛ Ö  Ò � � ¢ ë¤ ¥¦ § § © ª ¤ ¬­ ® ô ¹ ® ¹ ¾­ ® ¹ · º À ° ¹ Á ³ » ¹ º ³ µ ¶· ± û ± ³ »­ º ÁÆ � � �� � ü � � � � � ý � þ � �� � �� Ì ÿ �« � � «ÿ �� � � � � � ú � � �� � � � ü � � � � � ý � � �� Ë � � �Ì ù � � �� � � � �� � ý � � Ë �� � � � � ��Ì � �� �� � � � � � � Í � � � � � � Ë �� � � � ��Ì ù� � � � �Ì� � � � � � � «$ ) . #� � � 	� � / 
 � )& #� "� � �( ) ' 
( & & ! #� �� � � � # ) . 
( � �& � � � � , � ' ' � � � ¦ § � µ  ¦ ³ �   ² § µ � ±½ ¦ ¡ � ² § � ² ± � ± � µ ¾¹¦ ¡ µ ¦ § � µ ³ �   � � µ µ ³ �   � � �  ± ² ² µ ¡ � § »   ¾¦ ±¦   ¡ � ± � µ ¡ �  µ� ß û ù ú ø � �þ � �û ù � ø �  �þ ý û � ��� � �� � � �� � �� �� �� � �  ! � ¶ ¦ ¡ µ � § � ± � �¦ § �^ " #$ Y ÚÑ Ø Ð É Ó% Ò Ò ÓÒ Ö Ð ØÉ Ó Y Î Ú Ú Ó Ñ Õ Ñ Ï Ê ÊÒ � ì Ñ é × Ð Ë ì [ É Ê Î ×É Ó Ð Ë ÊË Ìõ ø � � � û ý�
( � � & � � � � / 
 � )& #� "� � � # ! ) & % % � &� � # ) . $ ) . #� � � � , � ' ' � � � ± � µ ¾ ¹¦ ¡ µ � § ¡ ¾ � ¬ ¢ ( ) ´ � § ¡° ± �� ß û ùú ø � �þ � �û ù � ø �  �þ ý û � ��äá ¡ ¡ ¢ £ ¤ ¥ ¦ §̈ ¦ ª¤ ¬ ± ¹ ® ¹ µ ñ ¬ ­ ® *­ » » µ¿ ò À ° ¹ Á ³ ® · ¯ ó ³ ½ ¹ ³ µ û Á ³ º ® ¹ ¶ ¹ ½­ ® ¹ · º « ú � � � � � � ú� � � �� � � � �Ì � + �� ��Ì ö � �� � �÷ � � � � � � « � � É ÿ , - ./ 0 / , 1 - . 1 -/ � � / 0«



ÒÓ Ô ÕÖ ×Ø ÙÚ Ó Û Ü ÝÞ Þ Ù Þ Þ ß Ù Û Ô � á Ù × â ÔÓã Ù ä Ù Û Ô × Ùå Ý Ô æ Ú å äçè é â ê ÜÓ × Ù ÒÓ Ô ÕÖ ×Ø ÙÚ Ó Û Ü Ý Þ Þ Ù Þ Þ ß Ù Û Ô � á Ù × â ÔÓã Ù ä Ù Û Ô × Ù å Ý Ô æ Ú å äçè é â ê ÜÓ × Ù

& !( ) ' )( !' � & ! ) & %& "# ' %( ) ( 2 $  % % . % ) 
 -& % % # �3  # !& 4 ' # 5& ) 2 !( & 2 !( ) ' ( 2 $  % % . % ) 



& # ! *(  ' �& ! ) & % & " # ' %( ) ( 2 $  % % . % ) 
 
 % "& ! � # ! !( 6 4 *  ! "& # ' ! # ) *& �' ' # 5& ) # %( ) 
& # *' & ! ) $ # ) 5� 7 8 �9: �; < � ; 9 �: � � = � ; 9 � � <:

/ � �& * * % $ %& # ' ' % � * > # �& 6 %' � % ) * % # ' %( ) " % * % $ % & / � �& * * % $ % & # ' ' % � * > # �& * �( 6 % ) 
 $& # & * # ) . !( ( 22& % ' % ) 
( ( . �( ) . % ' %( ) �



�� � � � �� � �� 	
 � � � �� �� � � 
 �� 
 � �� � � � �� � � �� � 
 � �� � �� �� � 
 � �� � 
 � � �� 
 � � �  � ! �"� �# � $ � %& � '( �( � ) � $  � *# � $ � %& � '( �( � ) �( � � �� �� � � �� � � �� 	� � � +

, - . / 0 1 2 3 4 1 0

5 6 7 8 9 : ; 8 9 < 9 : 7 = 8 ; > : ? : @ 8 7 : = @ : A = B < C D E ; 7 :F ? 6G H = B I ; 7 :

J K L J M K L N O P KQ R S N M K L T P U V W X T P U V T R S

YZ [ \]̂ _ `] a] Z ] b̂ ] c d e f g f h`] ij k _l _m n om _ p [Z `] i q] r] s tu ov v Z [ i] s tu w n n m ] xl _]y z { y | } ~ � } � } � } � � � � z � � � z { �y z � ~ � � } � } � } � } � � � � z � � � z { �

}� �� �� � � � �� � �� � � �� { �� � �� |� � � � �� �� � � � � � ��
8 ; � B : 6 5 ? 6 @ 8 : @ 8 C�� �  ¡¢ £ ¤¥ ¦ ¡ § £  ¨¨� © § ¡ª «¬ ª ¢ ¬ § ª ­ ¨®� °̄± ¢ ± ¦ ¡ª ¢ §² ¡ § ¦² £ ³ ¡ ° ª ´ ¢ £ µ £² ª ¤ ¶ ª ¬ ª · £ µ̧ ª   ¡ ¨¹� ©¥ ¢ ¬ ª º » ª ¡ ° £ ¤ £ · £ ¼ º ®½� ¶ ª ² ¾ ¡ £ µ ¶± ¡± ±   ¤̄ £  ² ¥ · ¡± ¡ § £  ®¿� ©¥ ¢ ¬ ª º À ª ² ¥ · ¡² ¹Á� À ª ¦ £̧̧ ª   ¤ ± ¡ § £  ² ¹Â� ¯ £  ¦ · ¥ ² § £  ² ½Ã� À Ä Å Ä À Ä Ǣ Ä © ½
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Ð ß ÓØ Ö Ò â ã Ý Õ Ý Ý Ò Ñ ß Õ ÓØ Û Ö ß Ó ç ä Ò â Þ Õ Ó ß Ò à Ò ä àØ Ö Ñ Ò à àØ Ñ Ó ß Ò à Ý Ó Ò Ø � ß Ý Ó ß à êæ á ô × ß Ñ ä Ò á × Õ à Û Ý á â äÕ Ñ ØÖÕ ÓØ â Û âÕ ß à Õ êØ ì Õ à Û Ø � ß Ý Ó ß à ê á Ó ß × ß Ó ßØ Ý Õ Ý âØ � á ß âØ Û Ü�Ø Þ Ò åÕ × Ò ä � 3 ÒÜ æ Õ â ã ß à ê Ýæ Õ Ñ Ø Ý Ó Ò Ó çØ âØ Õ â Ò ä Ó ç Ø ô á ß × Û ß à ê ÿ ÷ Õ â â Ò Ö 7 á Õ Ù � ì æ â Ò å ß Ý ß Ò à Ò ä ç Õ â Û× Õ à Û Ý Ñ Õ æ ß à ê Ý á â â Ò á à Û ß à ê àØ Ö Ø � ÓØ à Ý ß Ò à Õ à Û Õ Ý Ý ÒÑ ß Õ ÓØ Û Ý ß ÓØ Ö Ò â ã ÝÜ8G CÍ Ê � � 9 A � É $ Ë Ì Ë * Ë : 9ë Ý á â åØ Ù ÖÕ Ý á à Û Ø â Ó Õ ãØ à ô Ù ëØ ô ç ; à ÔÕ Ö ×Ø Ù ÷ ÐÑ Ü Ô õ à åÜ 0 Ô ö õ õ 0 Õ à Û ÐÕ âÕ ç � Ò ôØ â Ó Ý Ò à ÷ ÐÑ Ü Ò à Ó çØ Ø åØ à ß à êÒ ä ø � Ó ç ë á ê á Ý Ó ø ù û �Ü Ð á à ÝØ Ó Ò à Ó ç Õ Ó Ø åØ à ß à ê ÖÕ Ý ø ù � ø üÜ î çØ Ý á â åØ Ù Ñ Ò Þ ÞØ à Ñ Ø Û Õ Ó ø ù � ù ù Õ à Û Ñ Ò à Ó ß à á Ø Ûá à Ó ß × Õ ä ÓØ â Û Õ â ã àØ Ý Ý Õ Ý Ó çØ Ý á â åØ Ù ÖÕ Ý á à ÛØ â Ó Õ ãØ à Ñ Ò à Ñ á â âØ à Ó × Ù Ö ß Ó ç Õ ô Õ Ó Ý á â åØ ÙÜ 5Ø Õ Ó ç Ø â Ñ Ò à Û ß Ó ß Ò à ÝÒ à Ó çØ à ß ê ç Ó Ò ä Ý á â åØ Ù ÖÕ Ý ß ÛØ Õ × ôØ ß à ê Þ ß × Û ÿ û / ÛØ ê âØ Ø Ý Ô � ì Ñ Õ × Þ Õ à Û Û â ÙÜî çØ Ý Ñ Òæ Ø Ò ä Ó çØ Ý á â åØ Ù Ý ÖÕ Ý Ó Ò Ó â Ù Ó Ò Õ ÝÑ Ø â ÓÕ ß à Ö çØ Ó çØ â Õ à Ù Ý Ö ß ä Ó Ý Õ âØ àØ Ý Ó ß à ê ß à Ó çØ ô á ß × Û ß à ê Õ à Û Ó Òà Ò ÓØ Õ à Ù Ý Ö ß ä Ó Õ Ñ Ó ß å ß Ó Ù Õ â Ò á à Û ß ÓÜ õ Õ Ñ ç Ý á â åØ Ù Ò â ÖÕ ÓÑ çØ Û Õ æ Õ ß â Ò ä äÕ Ñ Õ ÛØ Ý ì Ö ß Ó ç Ò àØ ôØ ß à ê × Ò Ñ Õ ÓØ Û Õ Ó Ó ç Øà Ò â Ó ç Ø Õ Ý ÓØ â à Ñ Ò â àØ â Ò ä Ó ç Ø ô á ß × Û ß à ê Õ à Û Ó çØ Ò Ó çØ â Õ Ó Ó ç Ø Ý Ò á Ó ç ÖØ Ý ÓØ â à Ñ Ò â àØ â Ò ä Ó çØ ô á ß × Û ß à êÜ÷ ß à Ò Ñ á × Õ â Ý ÖØ âØ á ÝØ Û Ó Ò ß ÛØ à Ó ß ä Ùæ Ò Ý Ý ß ô ×Ø êÕ æ Ý Ò â Ñ âØ å ß Ñ Ø Ý á à ÛØ â Ó çØ â Ò Ò ä Ó ß × Ø Ý Õ à Û Ø Õ åØ ÝÜî çØ Ý á â åØ Ù ÖÕ Ý á à Û Ø â Ó Õ ãØ à × Õ ÓØ ß à Ó çØ ÝØ Õ Ý Ò à Õ à Û ôØ Ù Ò à Û Ó çØ Ó ß Þ Ø Ö çØ à à Ø Ý Ó ß à ê Õ Ñ Ó ß å ß Ó Ù Ö Ò á × Û ôØØ �æ Ø Ñ ÓØ ÛÜ 0 Ò Ý Ó Ý Ö ß ä Ó Ý ç Õ åØ × Ø ä Ó ö âØ × Õ à Û ô Ù Þ ß Ûè ë á ê á Ý ÓÜ é Ò ÖØ åØ â Ý Ò ÞØ ß à Û ß å ß Û á Õ × Ý Ñ Õ à á Ý á Õ × × Ù Ý Ó ß × × ôØÝØ Ø à áæ á à Ó ß × Ó çØ Ý Ó Õ â Ó Ò ä ÐØ æ ÓØ Þ ôØ âÜ ö Ó Ñ Õ à ä âØ � áØ à Ó × Ù âØ � á ß âØ âØ æ Ø Õ ÓØ Û Ý á â åØ Ù Ý Ó Òæ Ò Ý ß Ó ß åØ × Ù Ñ Ò à ä ß â Þæ âØ ÝØ à Ó Ò ä ô âØ Ø Û ß à ê Ý Ö ß ä Ó Ý ì ß àæ Õ â Ó ß Ñ á × Õ â Ö çØ âØ Ò à × Ù Õ Ý Þ Õ × × à á Þ ôØ â Ò ä à Ø Ý Ó Ý ß Ýæ âØ ÝØ à ÓÜ � à Ó çØ ô Õ Ý ß Ý Ò äÕ Ý ß à ê × Ø × Õ ÓØ ÝØ Õ Ý Ò à Ý á â åØ Ù ß Ó ß Ý à Ò Óæ Ò Ý Ý ß ô × Ø Ó Ò ÛØ ä ß à ß Ó ß åØ × Ù â á ×Ø Ò á Ó Ó çØ æ âØ ÝØ à Ñ Ø Ò ä ô âØ Ø Û ß à ê Ý Ö ß ä Ó Ý Õ ÓÓ çØ é Ø â ß ÓÕ êØ ÔØ à Ó âØ ß à ë Ó ç ÙÜ î çØ Ý á â åØ Ù × ß Þ ß Ó Õ Ó ß Ò à Ý ç Õ åØ ôØ Ø à Õ Û Û âØ Ý ÝØ Û ô Ù Ó çØ âØ Ñ Ò Þ ÞØ à Û Õ Ó ß Ò à Ý Þ Õ ÛØß à Ó ç ß Ý âØ æ Ò â ÓÜ< G I � & = É Ë ) I% É% % È Ì ? ËÈ & Í * É% É Ï ËÈî çØ ä Ò × × Ò Ö ß à ê Ò â êÕ à ß ÝÕ Ó ß Ò à Ý Õ à Û ß à Û ß å ß Û á Õ × Ý ÖØ âØ Ñ Ò à Ó Õ Ñ ÓØ Û ô Ù æ ç Ò à Ø Õ à Û Õ × × æ â Ò å ß ÛØ Û ß à åÕ × á Õ ô ×Øß à ä Ò â Þ Õ Ó ß Ò à Õ à Û Õ Û å ß Ñ Ø Ö ç ß Ñ ç ÖÕ Ý ê âÕ ÓØ ä á × × Ù âØ Ñ Ø ß åØ Û �" Õ Û Û Ù Ð ç Ø â ß Û Õ à ÿ 5 ß × Û í ß × Û Õ âØ �î Ò Þ 0 Ñ Ô Ò â Þ Õ Ñ ã ÿ ÷ ß â Û 5Õ ÓÑ ç ö âØ × Õ à Û í ß × Û Õ âØ ÷ âÕ à Ñ ç �é Ø × Ø à ÷ á â ãØ ÿ Ð Ö ß ä Ó Ô Ò à ÝØ â åÕ Ó ß Ò à ö âØ × Õ à Û �î çØ × Ò Ñ Õ × ã à Ò Ö ×Ø Û êØ Ò ä Ý Ö ß ä Ó Ý ß à ë Ó ç Ù Õ Ýæ â Ò å ß Û Ø Û ô Ù Ó ç Ø Õ ô Ò åØ Ñ Õ à ôØ Ý á Þ Þ Õ â ß 4Ø Û Õ Ý ä Ò × × Ò Ö ÝÜë Ó ç Ù ß Ý Õ Ý Ó â Ò à ê ç Ò × Û ä Ò â Ý Ö ß ä Ó Ý Õ à Û Ó çØ × Õ ÓØ Ý Ó Ñ Ò à ÝØ â åÕ Ó ß åØ Ø Ý Ó ß Þ Õ ÓØ ß Ý Ó ç Õ Ó Ó çØ âØ Õ âØ Õ Ó ×Ø Õ Ý Ó û / ù àØ Ý Ó Ý ß àë Ó ç ÙÜ ë âØ Õ Ý Ò äæ Õ â Ó ß Ñ á × Õ â ß Þæ Ò â ÓÕ à Ñ Ø ä Ò â Ó çØ Þ ß à Ñ × á ÛØ ô á ß × Û ß à ê Ý ß à Ó çØ ä Ò × × Ò Ö ß à ê × Ò Ñ Õ Ó ß Ò à Ý > Ð ÓÜ - ß à Ñ Ø à Ó � Ýé Ò Ýæ ß ÓÕ × ÿØ Ý ÓÜ ? / ù à Ø Ý Ó Ý � ì Ó çØ 0 Ò ÛØ × ÐÑ ç Ò Ò × ÿ ô Ò Ó ç Ó çØ ä Ò â ÞØ â ô á â à Ó Ò á Ó ô á ß × Û ß à ê Õ à Û Ó ç Ø à Ø Ö Ý Ñ ç Ò Ò ×ô á ß × Û ß à ê Ø Ý ÓÜ � ù àØ Ý Ó Ý � ì Õ Ý Ñ ç Ò Ò × àØ Õ â Ð ÓÕ à ç Òæ Ø Ð Ó âØ Ø Ó ÿØ Ý ÓÜ ø ø àØ Ý Ó Ý � ì @ Ò Ò × Ø Ù îØ â âÕ Ñ Ø ÿØ Ý ÓÜ ø / àØ Ý Ó Ý ô á ÓâØ Ñ Ø à Ó × Ù ÛØ Ñ × ß à Ø Û Û á Ø Ó Ò Ö Ò â ã Ý Ò à ô á ß × Û ß à ê Ý � ì ÔÕ Ý Ó × Ø æ Õ â ã Õ à Û õ Þ ß × Ù Ð � á Õ âØ ÿØ Ý ÓÜ � à Ø Ý Ó Ý �Ü ë â Ó ß ä ß Ñ ß Õ × àØ Ý ÓÝ Ó â á Ñ Ó á âØ Ý ç Õ åØ ôØ Ø à æ â Ò å ß Û Ø Û Õ Ó Õ à á Þ ôØ â Ò ä × Ò Ñ Õ Ó ß Ò à Ý ß à ë Ó ç Ù ß à âØ Ñ Ø à Ó ÙØ Õ â Ý Õ à Û Ý Ö ß ä Ó Ý ç Õ åØÝ á Ñ Ñ Ø Ý Ý ä á × × Ù ô âØ Û ß à Ó ç Ø Þ ì ä Ò â Ø �Õ Þæ ×Ø Õ Ó Õ Ý Ñ ç Ò Ò × àØ Õ â Ð ÓÕ à ç Òæ Ø Ð Ó âØ Ø ÓÜ ë Ý Ö ß ä Ó Ó Ò ÖØ â ÖÕ Ýæ × Õ Ñ Ø Û ß àõ Û Þ á à Û � ß Ñ Ø Ð � á Õ âØ Õ à Û Ö ç ß × Ø ß à ø ù û � Ý Ö ß ä Ó Õ Ñ Ó ß å ß Ó Ù Õ à Û ß à åØ Ý Ó ß êÕ Ó ß Ò à Ò ä Ó çØ Ó Ò ÖØ â ÖÕ Ý à Ò ÓØ Û ß à ø ù û �Ó çØ Ù ç Õ åØ à Ò Ó ÙØ Ó ô âØ Û ß à ß ÓÜ ö Ó Ñ Õ à ÓÕ ãØ Ó ç âØ Ø Ó Ò ä Ò á â ÙØ Õ â Ý ä Ò â Ð Ö ß ä Ó Ý Ó Ò Ñ Ò Þ ÞØ à Ñ Ø ô âØ Ø Û ß à ê ß à àØ Ý Óô Ò �Ø ÝÜ5 ç ß × Ø Ó çØ âØ ß Ý à Ò Ñ Ò à ä ß â ÞØ Û × Ò Ñ Õ × ã à Ò Ö × Ø Û êØ Ò ä Ý Ö ß ä Ó Ý àØ Ý Ó ß à ê ß à Ó ç Ø é Ø â ß ÓÕ êØ ÔØ à Ó âØ ß à ë Ó ç Ùì Ó çØ ô á ß × Û ß à êß Ý × ß ãØ × Ù Ó Ò ç Õ åØ Õ Ó ×Ø Õ Ý Ó ôØ Ø à Ý á ß ÓÕ ô × Ø ä Ò â Ó çØ Þ ß à Ó çØ æ Õ Ý ÓÜ �Ø æ Õ ß â Ö Ò â ã Ý Ó Ò Ó çØ ô á ß × Û ß à ê Ò åØ â Ó ß Þ Ø ÿØ Ü êÜâØ æ Õ ß â Ý Ó Ò â Ò Ò ä Ý Ò â âØ æ Ò ß à Ó ß à ê Ö Ò â ã Ý � Þ ß ê ç Ó ç Õ åØ Ø �Ñ × á Û Ø Û Ó çØ Þ Ü ë × ÒÑ Õ × Ý Ö ß ä Ó Ý á â åØ Ù å Ò × á à ÓØ Ø â ç Õ Ý à Ò ÓØ Û× Ò Ö ×Ø åØ × Ý Ò ä Ý Ö ß ä Ó Õ Ñ Ó ß å ß Ó Ù ÿØ Ü êÜ ûè ø ß à Û ß å ß Û á Õ × Ý � Õ â Ò á à Û Ó çØ Ý Ò á Ó ç äÕ 2Õ ÛØ Ò ä Ó ç Ø ô á ß × Û ß à ê ß à âØ Ñ Ø à Ó Ó ß Þ Ø Ýô á Ó à Ø Ý Ó ß à ê ç Õ Ý à Ò Ó ôØ Ø à Ñ Ò à ä ß â ÞØ Û ß à Ó ç ß Ý ô á ß × Û ß à êÜ
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