Job No. Sheet No. Rev.

Oasys 2150

Greenhills Road Drg. Ref.
Contiguous pile wall design
: Made by Date Checked Date
900mm dia 1050mm C/C P 00-Jul €554
Node Level Displacement Moment Shear
[mm] [kNm/m] [kN/m]

[m]
STAGE 6 : EXCAVATION UP TO 7.4M

Ground level [m] LEFT: 0.00 RIGHT: -7.40 Soil zones changed

Water data on LEFT side
No. Level Pressure Unit wt.
[m]  [kN/m2?] [kN/m?]
1 -7.90000 0.00000 10.00000

Water data on RIGHT side
No. Level Pressure Unit wt.
[m] [kN/m2] [kN/m?*]
1 -7.90000 0.00000 10.00000
RESULTS FOR STAGE 6 : Excavation up to 7.4m (DA1-2)

Summary Results

Node Level Displacement Moment Shear
[mm] [kNm/m] [kN/m]
[m]
Top wall node 1 0.00000 115.83 0.0 0.0
Dig level (R) 9 -8.00000 28.474 -649.04 216.14
Max BM 11 -10.64286 8.6359 -1198.2 59.699
Max Shear 13 -13.21429 0.40996 -531.34 -432.75
Wall toe 14 -14.50000 -0.99614 -1.2999E-9 230.82E-12
Results Envelope
Node Level Displacements [mm] Moments [kNm/m] Shears [kN/m]
[m] Min Max Min Max Min Max
1 0.00000 0.00000 115.83044 0.00000 0.00000 0.00000 0.00000
2 -0.80000 0.00000 106.74833 -0.43049 0.02376 -0.07604 3.13931
3 -1.60000 0.00000 97.66733 -5.02290 0.12167 0.00000 11.67724
4 -2.40000 0.00000 88.59289 -19.11407 0.01028 0.00000 27.30185
5 -3.60000 0.00000 75.02986 -63.50506 0.00000 0.00000 50.66993
6 -4.40000 0.00000 66.06419 =-114.97133 0.00000 -0.09751 77.36549
7 -5.20000 0.00000 57.21623 -187.28983 0.00000 -2.42911 113.11721
8 -6.80000 0.00000 40.19856 -404.62791 0.00000 -3.99656 169.75794
9 -8.00000 -0.00017 28.47377 -649.04344 0.00000 -35.70162 216.13877
10 -9.35714 -0.00016 17.00689 -959.28331 0.00000 =-29.08962 207.19211
11 -10.64286 -0.00009 8.63588 -1198.15162 0.00957 -121.82333 59.69861
12 -11.92857 -0.00004 3.20110 -1112.79425 0.01127 -259.31644 0.00173
13 -13.21429 -0.00002 0.40996 -531.33794 0.00512 -432.75334 0.00438
14 -14.50000 -0.99614 0.13920 -0.00000 0.00000 0.00000 0.00000
15 -15.75000 -0.15375 0.12866 -0.00000 0.00000 0.00000 0.00000
16 -17.00000 0.00000 0.00000 -0.00000 0.00000 0.00000 0.00000
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\\ALPHA.LOCAL\Data\Jobs\B\B21\B2156 Greenhi...\01 Contiguous pile wall designbak.fwd Printed  24-Jul-2024 Time 16:40



S avYesa

Appendix B — AdSec Output

Greenhills Road

Report No. B2156-AYE-GEO-RP001 - Rev 01 - 08 July 2024

Confidential document. Reproduction prohibited.

Contiguous Pile Wall Geotechnical Design Report (GDR)




Job number B2516

Job title Greenhills Road
Subtitle Contiguous pile wall design ’96\
C
Calculation heading ~ 900mm dia Section analysis ®L
Do
By SP o
o \Z 6\/
Checked by KJ %
).
<0
o)

I Units

The following units are used throughout this calculation.
Force kN Area mm?
Length m Second moment of area mm?
Section dimensions mm Section modulus mm?>
Stress N/mm? Area per unit length mm?/m
Strain %00 Angle ¢
Moment kNm Axial stiffness kN
Curvature J60/m Bending stiffness kNm?
Density t/m3

2 Design code

The following design code is used: Eurocode 2 (part 1), National Annex: PD6687-1 (2010)

3 Materials

The following materials are used in these calculations.
3.1 Concrete

C30/37
Strength, fck: 30 N/mm?
Elastic modulus, E: 32837 N/mm?
Density, p: 2.4 t/m3

3.2 Reinforcement

500A
Strength, fyx: 500 N/mm?

24 July 2024 | Oasys AdSec



Elastic modulus, E:

Density, p:

4 Sections

4.1 Section 1 (900mm dia )

Definition

Material ~Concrete

200e3 N/mm?
7.85 t/m>

Reinforcement

Description

Profile  STD C 900 PERIMETER 12A32
Cover 75mm
4.1.1 Analysis task 1
4.1.1.1 ULS Results Summary
Case F, (kN) M, (kNm) M.. (kNm) Utilisation Status
1 0 1258.1 99% v
4.1.1.2 SLS Results Summary
F, M,, e EA EL,, El,
Case Cracked? ) 5
(kN) (kNm) (kNm) width (mm)  (kN) (kNm*) (kNm*)
1 0 1258.1 0 CRACKED 0 273.91e3 0
4.1.2 Analysis task 2
4.1.2.1 ULS Results Summary
Case F, (kN) M, (kNm) M., (kNm) Utilisation Status
1 0 774.4 61% v

24 July 2024 | Oasys AdSec



4.1.2.2 SLS Results Summary

F, M,, M.. _ Crack EA El, EL.
Case - Cracked? ", 5
(kN) (kNm)  (kNm) width (mm) (kN ’p@r(\kNm) (kNm?)
1 0 774.4 0  CRACKED 0.2386 0 284053 0
6\0‘
\7%
)
-
<O
N0

24 July 2024 | Oasys AdSec
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Pile Properties

EC2 Corrected Pile Diameter

Main reinf. bar diameter

Concrete & Reinforcement Properties

Characteristic strength of links, fy,
aec (1 for shear 0.85 axial load)

Pile diameter, D =

Cover =
Corrected Cover =

No of main reinf. bars =

Cylinder strength of concrete, f =

Design value of concrete strength f 4 =

[ o00fmm

855 mm

12

1

18.2 N/mm?2

C.2 Determine Inputs Required For Shear Design

75|!mm

52.5|mm
32|mm

30|N/mm2
500[{N/mm?2

Pile Diameter, D

effective depth d = R(1 + Sina)
Diameter of longitudinal reinforcing, D,
Diameter to centre of Links, D,, =

sin a = 2R/nR o

Area of concrete section used in calculation of V g nax {bwz}

Strength reduction factor for concrete cracked in shear, v,

Factor for state of stress in compression chord, o,

Factor for interaction of shear and bending on shear area, oy

Efficiency factor for curved links x lever arm, {B.z}

Factor for interaction of shear and bending (spiral links), ocus spir

Factor for interaction of shear and bending (circular links), ocus circ

C.3 Determine if Shear Reinforcement is Required

If VRac > Veq Only nominal links required

VRd,c

Veg =

454 kN
203 kN

C.4 Determine Concrete Strut Capacity Vgq max cotd =2.5

Detailed shear reinforcement required. Continue to section C.4

VRrd,max =
Case 1 Cot0=25 — Vgama =
Case 2 Cot0=1.0 — Vgigmax =

Link Properties
Links diameter

No. of links per bundle
Spacing of circular links, S,

Project: Greenbhill Road Job No. B2156
' Made by SP Date |24/07/2024
“ ‘ Calc. Title: Shear Link Check - 900mm Dia contiguous pile Checked by Kl Date |24/07/2024
Sheet No. lof1 | Rev. 0
DESIGN OF HELICAL LINKS SHEAR REINFORCEMENT IN ACCORDANCE WITH EN 1992, EN 1536 AND FELTHAM* (ARUP - 2011)
Type of Shear Link = Helical Section: 200 mm dia. Pile
C.1 Inputs Column or Pile = Pile Spacing:i_ 1550 [mm
Actions on Pile ULS
DESIGN SHEAR, Vgq4 = 433|kN/m 454|kN
DESIGN BENDING MOMENT,Mgq = 532|kNm/m 559(kNm
DESIGN AXIAL LOAD, Nggq = O[kN/m O|kN
Pile Resistance Method compressive stres. indonvrete
Design Moment Resistance, M4 = 1271|kNm Moment Resistance Must be entered Dw SN ittvoid of Compsession

concrele

12({mm section

neutral axis

1
-

200|mm

links —

i centroidal axis
e_._ le

longitudinal
reinforcement |

)4% o

centroid of tension

force in bar
Ys = 1.15 partial material factor for reinforcing l o _
. . transverse scetion longitudinal section
Ve = 1.5 partial material factor for concrete
ki = 1.1 for bored piles without permanent casing

f(:d = (acc X fck)/vc X kf

855 mm

648 mm
694 mm

738 mm
0.543 Radians
344487 mm*

Where {b,,z} = 0.6Ac (if AJA.20.5%, D,/D20.6 and f,<50MPa)
otherwise {buz} = 4.(((13 + 0.210g1o [£242]) x (2~ 0.3) + 0.6 (1~ 2£))20.4

EcXAc

p < 0.5d -->Minimum pitch for contribution of helical links to shear resistance is satisfied

0.53 Where v;= 0.6 (1 - f./250)
1.00 Where o, = 1 for tension or 1 + o, for 0<c,<0.25f.4 or 1.25 for 0.25f4<6¢,<0.5f¢q O 2.5(1-0p/feq) for 0.5fcq<cp<1.0feq
M A M
1.00 Where ogye = 1 if Mgg< 0.6Mgq Otherwise ogys = 2.5 x (1 ——Ed> +18-=x <—Ed - 0.6)
Mgq Ac Rd
2L
480 mm Where Bgjcz = 0.65 D,, (if AJ/A:20.5%, D,/D>0.6 and f,<50MPa) otherwise Bz = (0.4 + #ES_AS]) x D, < 0.65
' EcAc
=1 i = 25x (122} L nind21002) x (Med _ o6
1.00 Where oy spir = 1 if Mgg < 0.6Mgq otherwise O ems,spir = : Mpq A, Mg
1.00 Where a, o= 1if Mey< 0.6Mry Otherwise o L= 2.5 X <1 —@> +min{2.25,1.5 + 37.5é} X <@ - O.6>
. cMs,circ Ed= VY- Rd cMs,circ Mgq A Mpq
k=1+(200/d)*°<2.0 = 156 EC6.2.2
p=Ag/A,<0.02 = 0.0140 Ve = [Cra,c K (100 p; )™ + kg 0gp] A,
Cryc=0.18/y, = 0.11 with a minimum of Vgg ¢ = (Vimin + K1 O¢p) Ay
k;, = 0.15

Viin = 0.035 kK¥? £, M2 = 0.372

Ocp = Neg/A < 0.2fg = 0.000000000
Cra,c k (100 p; f0"® = 0.59

({bywz} X agy X acume X V1 X feq)/(CotB + tanB)

1140 kN

1654 kN

0=0.5sin* (2Veq! ({byz} X 0.6 X Qlgps X Oew X feg X (1 - T /250)))

VEqa X P

= 7.97°
coto = 7.14
C.5 Calculate Area of Shear Reinforcement A,
Cot 0

Asw 2Veg XS12X aeusirc X{ﬂcicm}Xfywd x cotf

Agw =

i+ ()

p
1= P
( Beire X 1 X Dy X C0t9> X QcMs,spir X {Bcircz} X fywd>< cotd x 2

A, provided

VRd,max > VEd Continue to section C.5 using cotf = 2.5

VRd,max > VEd OK Continue using calculated 0

Concrete strut in compression

}If
"
.-')’/
]l ?l J %
i 3 {
/ li

for1<cotb <25

= 0.13918921 Radians T Longitudinal Vertical shear
reinforcement in tension reinforcement
2.50
mm? FOR CIRCULAR LINKS
92 mm?* FOR HELICAL LINKS Where Beirc = 0.72 (if AJA:20.5%, D,/D=0.6 and f,<50MPa) otherwise
. o (EgxAg)
113 mm* Bare=0.9x |1 (1 —ﬂ)z'm'61 gl"("’i*“z)]: 0.72

D

Shear reinforcing provided OK, check quantities

C.6 Shear Links Spacing Requirement and Minimum Steel Requirements to EC2

* from internal communication

Area of concrete, A, = 0.574 M°
Area of steel (main reinforcement), Agin = 0.00250 m* (EN1536:1999 7.6.2.2)
Maximum area of steel, Agna = 0.02297 m* (9.2.1.1)
Area of steel provided, Agyoviged = 0.00965 M* Main reinforcement quantity OK

Main Reinforcement Spacing = 150 mm Main reinforcing spacing OK 25 tepts cirelBeireZ}
Shear reinforcing ratio, p,, (circular) = 0.00157 Where p,, (circular) = S Aomelboz}
Shear reinforcing ratio, p,, (helical) = 0.00150 Where p,, (helical) = ' Bepexw >£)Dw>< cotd | 2Asw Aews,circlPeirc2}

Minimum shear reinforcing ratio, py min = 0.00088 Minimum shear reinforcing provided 1+ (1T XpDW) P Gomclbyz}
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Project Risk Assessment of S&H hazards / risk

Engineers Ireland

Project: Carrigroe Churchtown

Ref No: B2156_DRA01_00

Designer: SP Date: 24/07/2024
Checker: KJ sheet No: 24/07/2024
Signed:

Design Phase (Concept; Preliminary; Detailed or Redesign): Detailed design of Contiguous Pile Wall

Note: review previous phase b/f items
No. |Key construction hazards (or risks) identified Evaluatlons_. Desgn decisions made
(or alternative actions)
Contiguous Pile retaining wall designed in accordance with EC7 and EC2 with
. . recommendations from CIRIA C760 also taken into account. Refer to Ayesa
1 |Unsuitable Wall Design . . .
design report B2156-GEO-RPO01 for detailed design package and Ayesa B2156
series of drawings.
- L Contiguous pile retaining wall designed in accordance with relevant S| data as
Unforeseen Ground Conditions resulting in g P g g . .
. . : supplied to Ayesa and referenced in design report. Any variations to be
2 |excessive deflections, settlements or pile . . . .
tailure communicated to Ayesa immediately. Ayesa have outlined expected ground
' conditions in Design Report and Design Drawings.
. Contractor to set up safe system of work and complete review of underground
Strike of Wells, Underground Tunnels or . . P . y P . g
3 . . services. Detailed review should be completed by contractor. Special care should
Buried Services. .
be taken for unchartered services.
4 Burial or Engulfment, Falling into Pile Bores, |Contractor to set up a safe system of works on site and ensure that open holes,
Open Holes and Wet Concrete pile bores and excavations are adequately highlighted and protected.
Contractor to set up safe system of works and complete a review of expected
. . . vibrations/movements in relation to any adjacent properties. Maximum expected
Ground Movements and Vibartions causing ) . . . y .J p P P
5 : displacement is determined for varied retained heights. Contractor to assess the
damage to adjacent structures. . . . . . .
impact of this displacement in relation to the stability of the area behind the
Contiguous pile wall.
. . L . Contractor to set up safe system of work and maintain vigilance in relation to pile
Chemical or biological issues - contaminated | . . . . . s .
6 round arisings. A review of any chemical or environmental testing is outside the scope of
g ’ the pile design and no comment on risk is given.
- Working near high voltage power lines Contractor to set up safe system of work during works adjacent to overhead lines
causing electric shock of personal. or operational electrical equipment and note associated risk level.
Assembly / Dismantling of Heavy
8 |Prefabricated Components (i.e. Pile Contractor to set up a safe system of works during piling operations on site.
Reinformcent) causing injury to worker.
The temporary passive propping shall be installed based on the construction
sequence detailed on the Ayesa suite of drawings. Should the construction
9 |Temporary wall support . . .
sequence deviate from those indicated on the Ayesa drawings, Ayesa shall be
informed immediately.
. . . Setting out details to be confirmed by the Engineer. Ayesa drawings are
Incorrect pile setting out resulting in out of s . . .
10 .. . indicative only. Setting out to allow for standard installation tolerances as per ICE
position piles and permanent works e . .
specification for piling and embedded retaining walls.
The Contiguous piles will provide groundwater control during the excavation
11 |Groundwater control during excavation below pile toe level. Groundwater control below this level is the responsibility of
LDCE, as well as assessment of the impact of the dewatering process.

Notes re providing info.

Item Nos. (from above)

Remarks

a)

For client's designer 1-3

b)

Hazards particular risks 4-13

c)

Other particular risks

d)

Re assumed construction

e)

For safety file

f)

In-house: b/f to future stages

Other parties please take note: These are designer’s risk evaluations of design options carried out in-house for the purpose of our complying with

PLEASE COMPLETE AND SAVE ALL PAGES IN STANDARD FOLDER 1c (ref: DRA_yyyymmdd_revl) AND ENSURE RELEVANT
INFORMATION IS COMMUNICATED TO ALL DESIGN TEAM(S) /CONTRACTORS / THIRD PARTIES AS PART OF DESIGNER DUTIES FOR
EACH ELEMENT OR STAGE OF THE WORKS

Form 0066Q
Rev: 01
Effective Date: 28/06/2018
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.. Uisce
Eireann

Irish Water

Uisce Eireann

Edvinas Valadka Teach Colvill
Logan & Donnelly Consulting Engineers, 24-26 Sraid Thalboid
13 Gardiner Place, Baile Atha Cliath 1
Mountjoy Square, E“: NP86

Dublin 1, e

D01VvO0T8 Uisce'tireann

Colvill House
24-26 Talbot Street
Dublin 1

D01 NP86
21 October 2024 Ireland

T: +353 1 89 25000
F: +353 1 89 25001
www.water.ie

Dear Edvinas,

Re: Diversion Reference DIV21274 Diversion enquiry. Subject to contract | Contract denied

Uisce Eireann has reviewed your enquiry in relation to a build-over and diversion of Uisce Eireann’s
1200 DI water main and 225mm sewer as part of the proposed Development at as indicated on drawing
no. 20189-LDE-ZZ-ZZ-DR-SC-SK003, 20189-LDE-ZZ-ZZ-DR-SC-SK004, B2156-1001 Rev 00, B2156-
1001 Rev 00, 20189-LDE-07-00-DR-SC-1C01a, 20189-LDE-07-00-DR-SC-1C01b, 20189-LDE-07-00-
DR-SC-1C01c, 20189-LDE-07-00-DR-SC-1C01d, 20189-LDE-07-00-DR-SC-3C02a, 20189-LDE-07-00-
DR-SC-3C02b and report no. B2156-AYE-GEO-RP0O01.

Based upon the details you have provided with your enquiry and as assessed by Uisce Eireann, we wish
to advise you that, subject to valid agreement/s being put in place, the proposed build over and diversion
can be facilitated.

A deed of easement will be required over the existing 1200mm watermain. A CCTV survey will be
required of the existing 225mm sewer to confirm there are no other properties connected to it.

You are advised that this correspondence does not constitute an agreement in whole or in part to provide
a diversion or to build near any Uisce Eireann infrastructure and is provided subject to diversion/build
over agreement being executed at a later date. You are advised to make contact with the diversions
team at diversions@water.ie once planning permission has been granted and prior to any works
commencing on site in order to enter into a diversion/build over agreement with Uisce Eireann Water.

If you have any further questions, please contact Niall Byrne from the diversions team on 087 165 7337
or email niall.byrne@water.ie. For further information, visit www.water.ie/connections.

Yours sincerely,

ook

Dermot Phelan
Connections Delivery Manager

Stiurthairi / Directors: Tony Keohane (Cathaoirleach / Chairman), Niall Gleeson (POF / CEO), Christopher Banks, Fred Barry, Gerard Britchfield, Liz Joyce,

Patricia King, Eileen Maher, Cathy Mannion, Michael Walsh.

Oifig Chléaraithe / Registered Office: Teach Colvill, 24-26 Sraid Thalbéid, Baile Atha Cliath 1, D01 NP86 / Colvill House, 24-26 Talbot Street, Dublin, Ireland DO1INP86
Is cuideachta ghniomhajochta ainmnithe ata faoi theorainn scaireanna é Uisce Eireann / Uisce Eireann is a design activity company, limited by shares.

Claraithe in Eirinn Uimh.: 530363 / Registered in Ireland No.: 530363.

UE/LH/HO /0323
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APPENDIX 15
Consulted Documentary Sources

Aalen, F.H.A, Whelan, K & Stout, M. 1997. Atlas of the Irish Rural Landscape. Cork University Press.
2011. Atlas of the Irish Rural Landscape (Revised & Expanded Second

Edition), Cork University Press.

Archer, J. 1801. Statistical Survey of the County of Dublin. Graisberry & Campbell, Dublin.

Ball, F.E. 1900-20. A History of County Dublin. (6 Vols.) Reprinted 1979, Dublin.

Barry, T.B. 1987. The Archaeology of Medieval Ireland. Routeledge, London.

Bradley, J. 1998. ‘The medieval boroughs of County Dublin’ in Manning, C. (Ed). Dublin and Beyond the
Pale, pp. 129-44. Wordwell Bray.

Byrne, J. 2004. Byrne’s Dictionary of Irish Local History — from earliest times to c. 1900. Mercier Press,
Cork.

Craft, M. 1971. The Development of Dublin: The Southern Suburbs. Studies: An Irish Quaternary
Review, Vol. 60, No. 237, pp. 68-60

D’Alton, J. 1838. History of the county of Dublin. London.

Department of Arts, Heritage, Gaeltacht and the Islands. 1999. Framework and Principles for the
Protection of the Archaeological Heritage. Stationery Office, Dublin.

Department of Housing, Local Government & Heritage. 2021. Archaeology in the Planning Process.
Office of Planning Regulations.

Ferguson, P. 1998. The A to Z of Georgian Dublin. John Rocque’s maps of the City in 1756 and the
County in 1760. Harry Margery, Kent.

French, B. 2000. ‘Crumlin: the way it was’, Dublin Historical Record, Vol. 53, No. 1, pp. 7 - 16

Harbison, P. 1992. Guide to the National and Historic Monuments of Ireland. Gill & Macmillan.

Halpin, A. & Newman, C. 2006. Ireland: An Oxford Archaeological Guide to Sites from earliest times to
AD 1600. Oxford University Press.

Healy, P. 1974. Report on the monuments and sites of archaeological interest in Co. Dublin. Unpublished
Report prepared by An Foras Forbartha.

2004. All Roads Lead To Dublin. South Dublin Libraries.

Herity, M. (Ed). 2001. Ordnance Survey Letters Dublin. Four Masters Press. Dublin.

Joyce, W.S. 1912. The neighbourhood of Dublin. Dublin.

Killanin, Lord. & Duignan, M.V. 1989. The Shell Guide to Ireland. McGraw-Hill Ryerston, Montreal
(Revised & Updated edition by P. Harbison).

Lewis, S. 1837. A Topographical Dictionary of Ireland. 2 Vols. London.

MacLysaght, E. 1969. Irish life in the seventeenth century. Shannon

Manning, C. (Ed). 1998. Dublin and Beyond the Pale — Studies in honour of Patrick Healy. Wordwell,
Bray.

McNally, M. 1999. South County Scrap Book. South Dublin Co. Co. Library Services.

Murphy, M & Potterton, M. 2010. The Dublin Region in the Middle Ages. Settlement, Land-Use and
Economy. Four Courts Press/The Discovery Programme.
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Royal Irish Academy, Vol. 97C, No. 5, pp. 245-296
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Plunkett, Col. LT.G.T. 1898-1900 ‘On a cist and urns found at Greenhills Tallaght, Co. Dublin’.
Proceedings of the Royal Irish Academy 21, 338-47.
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1654-1850. Four Courts Press, Dublin.
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APPENDIX 16A

GENERIC TVIA TERMINOLOGY

Terminology

Definition

Access Land

Activity

Baseline Studies

Characterisation

Characteristics

Compensation

Cumulative

Cumulative Town
/Landscape and

Visual
Assessment
(CLVIA)

Designated
Landscape

Development

Digital Terrain
Model

Direct Effect

Distance

“Do nothing”
situation

Land where the public have access either by legal right or by/informal agreement.

Activity on site tends to draw the eye whether it is a moving object ordight reflection
of an object changing with movement and thus the degree of impact is9ncreased.
It is sudden changes in contrast ratios that draw the attention of the viewer;

Work undertaken to determine and describe the environmental conditions against
which any future changes can be measured, predicted or assessed.

The process of identifying areas of similar landscape character, classifying and
mapping them and describing their character.

A distinctive element or combination of elements, which make a particular
contribution to distinctive landscape character.

Measures devised to offset or compensate for residual adverse effects which
cannot be prevented / avoided or further reduced.

The additional changes caused by a proposed development in conjunction with
other similar Developments or as the combined effect of a set of Developments,
taken together.

The changes to townscape / landscape or visual amenity caused by the proposed
development in conjunction with similar Developments or as the combined effect
of a set of Developments, taken together.

Areas of landscape/ townscape identified as being of importance at international,
national or local levels, either defined by statute or identified in Development plans
or other documents. e.g., Greenbelt, Conservation Areas, Areas of High Scenic
Quality or National Parks

Any proposal that results in a change to the existing landscape and / or visual
environment.

Computerised representation of ground topography in 3D as digital model based
on the contour data (either 10m or 50m grid) of the OSI Ordinance Survey Maps.

An effect that is directly attributable to the proposed development

The greater the distance, the less detail is observable and the more difficult it is to
discern the proposal from its background, diminishing potential impact.

Continued change/evolution of a landscape in the absence of the proposed
development.
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Elevation

Enhancement

Environmental
Impact
Assessment
(EIA)

Geographical
Information
System (GIS)

Indirect Effects

Key
Characteristics

Land Cover

Land Use

Landform

Landscape

Landscape and
Visual
Assessment
(LVA)

Landscape
Character

Landscape
Character Areas
(LCA)

Viewed from a higher elevation, a proposal is likely to b&-viewed against a backdrop
thus decreasing the degree of impact. Viewed from a lower elevation, a proposal
may be seen against the skyline and thus the impact is increased.

Proposals that seek to improve the landscape resource and the visual amenity of
the proposed development site and its wider setting, over and above’its baseline
condition.

An Environmental Impact Assessment (EIA) is the process of examining the
anticipated environmental effects of a proposed project - from consideration of
environmental aspects at design stage, through consultation and preparation of an
Environmental Impact Assessment Report (EIAR)

A system that captures, stores, analyses, manages and presents data linked to
location. Its links spatial information to a digital database.

Effects that result indirectly from the proposed project as a consequence of the
direct effects, often occurring away from the site, or as a result of a sequence of
interrelationships or a complex pathway. They may be separated by distance or in
time from the source of the effects.

The combinations of elements, which are particularly important to the current
character of the landscape and help to If the key characteristics which are
identified were to change or be lost, there would be significant consequences for
the current condition of the landscape.

The surface cover of the land, usually expressed in terms of vegetation cover or
lack of it. Related but not the same as Land Use.

What land is used for, based on broad categories of functional land cover, such as
urban and industrial use and different types of agriculture and forestry.

The shape and form of the land surface which has resulted from combinations of
geology, geomorphology, slope, elevation and physical processes.

An area, perceived by people, the character of which is the result of the action and
interaction of natural and / or human factors.

A tool used to identify and assess the likely significance of the effects of change
resulting from Development both on the landscape as an environmental resource
in its own right and on people’s views and visual amenity.

A distinct, recognisable and consistent pattern of elements in the landscape that
makes one landscape different from another, rather than better or worse.

Landscape Character Area as defined in local or regional policy guidance. These
areas that have been determined to be single unique areas that are distinct
geographically or of a particular landscape type. Every LCA is geographically
specific and has its own distinctive character and sense of place based upon
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Landscape
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Landscape
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Landscape
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Patterns

Landscape
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Landscape Value

Landscape
Resource

Magnitude (of

effect)

Mitigation

Perception

Photomontage

Receptors

patterns of geology, landform, land-use, cultural, historical and ecological features.

The degree to which a particular landscape character tyge or area is able to
accommodate change without significant effects on its charactér,.or overall change
to the landscape character type.

Components of the landscape resource such as views or mature trees recognised
as constraints to Development.

Effects on the landscape as a resource in its own right.

Individual components, which make up the landscape such as trees and
hedgerows.

Particularly prominent or eye-catching elements in the landscape such as tree
clumps, church towers or wooded skylines.

Spatial distributions of landscape elements combining to form patterns, which may
be distinctive e.g., hedgerows that combine to form a distinctive field pattern.

A measure of the physical state of the landscape. It may include the extent to which
typical character is represented in individual areas, the intactness of the landscape
and condition of individual elements.

The relative value that is attached to different landscapes by society. A landscape
may be valued by different stakeholders for a variety of reasons.

The combination of elements that contribute to landscape context, character and
value.

A term that combines judgements about the size and scale of the effect, the extent
the area over which it occurs, whether it is reversible or irreversible and whether it
is short or long term in duration.

Measures including any process, activity, or design to avoid, reduce, remedy or
offset for potential adverse environmental effects arising from a proposed
development.

Combines the sensory (that we receive through our senses) with the cognitive (our
knowledge and understanding gained from sources and experiences)

A visualisation which superimposes an image of the proposed development upon
a photograph or a series of photographs.

Defined aspects of the landscape resource that have the potential to be affected
by a proposal.
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Seascape

Sensitivity

Significance

Townscape

Tranquillity

Visual Amenity

Visual Effects

Visual Receptors

Visual Reference
Points

Combined Views

Successive

Views

Sequential Views

Size

Visualisation

Wireframe

Landscapes with views of coast or seas, and coasts and adjacent marine
environments with cultural, historical and archaeologicat links with each other.

A term applied to specific receptors, combining judgements of thé susceptibility of
the receptor to the specific type of change or Development proposed.and the value
related to that receptor.

A measure of the importance or gravity of the environmental effect, defined by
significance criteria specific to the environmental topic.

The character and composition of the built environment including the buildings and
relationships between them, the different types of urban open space, including
green spaces, and the relationships between buildings and open spaces.

A state of calm and quietude associated with peace, considered to be a significant
asset of landscape.

The overall pleasantness of the views people enjoy of their surroundings, which
provides an attractive visual setting or backdrop for the enjoyment of activities of
the people living, working, recreating, visiting or travelling through the area.

Effects on specific views and the general visual amenity experienced by people.

Individuals and / or defined groups of people who have the potential to be affected
by the proposal.

Abbreviated to VRP, these are selected locations of viewpoints within the study
area towards the proposal that allow analysis of the existing and proposed visual
setting.

This occurs when the observer is able to see two or more Developments from one
viewpoint and within the same arc of vision.

This occurs where the observer has to turn their head to see the various
Developments.

This occurs when the observer has to move to another viewpoint to see the same
or different Developments (i.e., when moving through the landscape).

The greater the proportion of the view taken up by the proposed development the
greater the impact. Camouflage brought about by form and colour can alter the
degree of impact.

A computer simulation, photomontage or other technique illustrating the predicted
appearance of a Development.

A computer generated line drawing of the DTM (digital terrain model) and the
proposed development from a known location.
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Weather
conditions

Zone of
Theoretical
Visibility

Visibility is affected by the sun direction during differefittimes of the day. It is also
affected by clarity of air. For example, on a bright and suriny morning after a frosty
night the air tends to be clear. This is in contrast to a heat’haze, which may be
experienced during summer months.

Often abbreviated to ZTV, this is a digitally produced map showingine areas of
land within which a Development is theoretically visible.
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AFPPENDIX

Methodology
Verified Views Montages (VVM)
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1.0verview

This methodology has been prepared by 3D Design Bureau to explain the production of Verified View Montages {VMM). The preparation and
presentation of reliable verifiable visual information is a key component to the writing of Landscape Visual Impact Assessment reports. It should
be noted that VVMs are technical images and should be produced and used in a technically appropriate manner.

This booklet maybe accompanied by the inclusion of a number of CGlIs from various viewpoint locations within the proposed site. These have
been produced to give a better understanding of the design intent from a close range perspective. Whilst we have included soft{andscaping that

reflects the proposed design as close as possible, artistic license may have been used for certain planting and trees with regard to species, size
and exact locations.

2.What Is A Verified View Montage

A Verified View Montage (VVM) is an accurate visual representation of the potential impact (or lack there of) that a proposed development may
have on its surrounding environment when constructed. VVMs are produced using technical scientific verification methods, through the use of
photography, surveying, 3D modelling, rendering and post-production.

Verified View Montages work by using the correct geospatial insertion of accurate and detailed digital 3D models in the existing landscape
allowing for a photorealistic view of the planned development in its intended location.

The correct combination of all these fields of expertise will deliver a result in which we believe and trust to be accurate for official usage by the
client for their intended purposes (ex. Planning applications, impact studies,...).
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3.Methodology

3.1 Project Planning

Following appointment to the project, a desktop study is carried out with a full list of suggested views being drawn up for&aview prior to visiting
the site. This is carried
out between 3D Design Bureau, the client, and the planning consultant.

Note: If a LVIA report is being written by a third party (landscape architect or planning consultant), the medium to long range views will be guided
by them. After obtaining a full list of viewpoint locations, it is reviewed, checked and a plan for the taking of baseline photographs is put in place.
Note: 3D modelling of the proposed scheme can, and usually is, commenced prior to the photographic site visit.

3.2 Data Capture: High Resolution Baseline Photography

Every baseline photograph is captured in raw settings using a high-resolution digital SLR camera. This allows for the maximum possible
information to be retained in the digital file. It also avoids the file being altered by any internal camera processing definitions, which retains the
maximum control and fidelity on the end results.

The focal lengths used depend on the surrounding context and proximity to the subject site. 3D Design Bureau use high quality lenses with
focal lengths that allow for capturing enough surrounding context without compromising quality and fidelity, by avoiding excessive barrelling,
distortion, or aberrations. All shots are taken horizontally with the use of a 50mm lens (where possible) and wider angle also.

Note: Although the 50mm focal length represents the perceived scale of the human eye, it does not represent the human field of view and
therefore should not necessarily be used to show the proposed development in its context. Peripheral vision needs to be accounted for and
whilst the 50mm lens option is recommended in the British Landscape Institute Technical Guidance Note, this does not take into account the

dynamic movement of the human eye.

Furthermore, panoramic VVMs are described in the British Landscape Institute Technical Guidance Note. 3DDB do not produce these type of
VVMs as they are made up of a series of individual VVMs stitched together. The stitching process is a non repeatable action which can result in
different outputs of the same image each time. Therefore accuracy and verifiability can be called into question.
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3.Methodology

3.2 Data Capture: High Resolution Baseline Photography (cont d)
Each photo location is correctly recorded and marked as follows

On-Site:

The tripod location on site is paint marked and photographed in relation to existing elements. (Fig 1 below)

The location of each photo is manually marked on a printed map while on site.
The camera height is recorded.

In-Studio:

All photographs go through post processing back in the studio. The full set of photos along with a viewpoint location map (Fig 2 below) are
issued to the client for review and to choose the best shots that will demonstrate the visual impact that the proposed scheme may/may

not have. For each photo at each location, two focal lengths will be issued — the 50mm option and a wider field of view option. The most
appropriate shot will be chosen depending on the surrounding context and location of the shot. See earlier section 3.2 for further explanation.

Fig.1: Camera Location marked and photographed. Fig.2: Viewpoin Ioation map pot site visit.
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3.Methodology

3.2 Data Capture: High Resolution Baseline Photography (cont d)

Sample baseline photographs prior to selection and prior to marking up for surveying.

]
i

Fig.3: Baseline photo for view 5 Fig.4: Baseline photo for view 3

Fig.5: Baseline photo for view 4

Fig.6: Baseline photo foiew 9
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3.Methodology

3.3 Baseline Photo Surveying

When all baseline photos are chosen for the VVMs, each one is marked up in studio as per Fig 7 below. Fixed refererici points within each
photo, such as parapet heights, kerbing, lamp posts etc are coloured coded on the baseline photos. All ‘marked up’ base&iiie photos are then
issued to our qualified topographical surveyor for surveying purposes.

The survey team records the camera/tripod position using GPS and Total Station to an accuracy of +/-1cm Northing and Eastifigrand to an
accuracy of +/- 2cm Elevation. The ‘marked up’ fixed reference points identified in each photo are then surveyed to establish exact orientation

of the view and to verify the photomontage process. (Fig 8 below). This survey data is later modelled and included in the digital 3D model of the
proposed development. (See section 3.4)

Top of Wall

B All Camera positions to be surveyed
= Where poles are requested, please survey the base and top of straight element.

Fig.7: Fixed reference points marked for surveyour.

=1 All Camera positions to be surveyed
== it » Where poles are requested, please survey the base and top of straight element.

Fig.8: Fixed reference points surveyed and numbered by surveyor.
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3.Methodology

3.4 3D Modelling & Visualisation

3D Modelling

An accurate digital 3D model of the ‘proposed’ development is produced using 3D software of choice. All of 3D Design Bureau’'s 3D modelling
is carried out within AutoDesk’s Revit. The digital 3D model is created from a combination of the third party architectural, ergineering

and landscape drawings. All proposed model information is contained in the one file and it is always positioned relative to the@xisting
topographical site survey information supplied.

The ‘marked up’ fixed reference points (see section 3.3) which have been surveyed, are also modelled along with any other relevant survey
information from the supplied topographical survey drawings. As stated above, the proposed 3D model and survey 3D model information are
geospatially positioned relative to one another. This is imperative to ensure the accurate positioning and camera matching of the proposed
digital 3D model within each chosen photo.

Visualisation

Once the digital 3D Revit model is complete, it is handed over to the 3D visualisation team for production. This stage of production involves
matching of textures & finishes, lighting conditions and asset population for the proposed scheme. This ensures the accurate visual
representation of the digital 3D model is as close as possible to the intended future ‘As Built’ development. Note: For accurate camera
matching of the digital model to the baseline photography (which can take place prior to the visualisation process) please see Section 3.5.
There are various 3D visualisation software’s that are widely used for this stage of production. 3D Design Bureau use Autodesk 3D Studio Max
as its main software for the visualisation process. This is accepted as the leading industry standard for architectural visualisation work and
production of VVMs.
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3.Methodology

3.4 3D Modelling & Visualisation

Fig.8: Digital 3D model including the fixed reference points

Fig.9: Fixed reference points surveyed and numbered by surveyor.
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3.Methodology

3.5 Camera Matching / Rendering / Post Production

Following the completion of the 3D visualisation process, Section 3.4, (but in some instances prior to this) the following methodology is applied
to ensure views are verifiable.

Camera Matching

All of the information recorded at the time of the baseline photographic site visit, that is, camera co-ordinates, angle of view, and direction of
view, is programmed into the virtual camera within the 3D software package of choice - 3D Studio Max. Insertion of digital cameras within the
software, with the matching attributes of the physical camera, is carried out. All elements of the photo survey, that have been surveyed and
included in the digital model and geolocated relative to the proposed development are a key component to the camera matching process. This
careful methodology ensures that the size, position, and height, of the proposed development in each VVM is correct to an accuracy of 0.33%
l.e. +/- Imm on an A3 print.

Rendering

Following the camera matching and 3D visualisation process the views are ‘rendered’ at high resolution and placed onto its matching baseline
photograph using Adobe Photoshop software. The mathematical accuracy is then double checked and verified by ensuring that existing
‘marked up’ fixed reference p point features, which were also rendered, line up exactly in the baseline photo.

Post Production

Post production for all views is the last stage in the VVM process. The VVM specialist establishes which existing features such as buildings,
landscape and trees, are in the foreground of the proposed development and those that are in the background, i.e. which features will mask
the development and which ones will appear behind the development. When it is found that the development is not visible due to foreground
features, its extremities will be indicated with a red outline. Furthermore on wide angle chosen views, the extent of 50mm lens is identified on
the shot.
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3.Methodology

Bollards -
Top of Wall

2" All Camera positions to be surveyed
) Where poles are requested, please survey the base and top of straight element.

Fig.10: Fixed reference points for surveyor on Baseline untreated photo.
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3.Methodology

Fig.11: Fixed reference points modelled, rendered and overlaid on baseline photo confirming accuracy
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4. Results

The resulting VVM, having gone through this extensive procedure, is classed as an accurate and verifiable representation.of the proposed development
as viewed from the selected photo locations. This shows, as closely as possible, any future impact a proposed development may have on the
surrounding environment and existing buildings. It should be noted that the foundation of any Landscape/Townscape Visu&l impact Assessment (LVIA
/ TVIA) report are accurate verified view montages.

17mm —_— e e e BT
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