Appendix 1: Wind and Grounedmounted Solar Constraints

Constraintd I NS & SEOf dzZRSR TNER
I NBlFago
Wind resourceAreas with estimated wind speeds less
than 6.0m/s at 45nare excluded.

Environmental/Landscape designation$he followng
land designationsre excluded
Areas of Outstanding Natural Beauty (AONB)
Local Nature Reserves (LNRs)*
National Nature Reserves (NNRs)
Ramsar sites
Special Areas of Conservation (SACs)
Sites of Special Scientific Interest (SSSIs)
Special Protectioni&as (SPAS)

Heritagedesignations The following land designations
areexcluded
Scheduled Monuments with exclusion zone of tip
height plus 10% (132m)
Registered Historic Parks and Gardens and their
settings*0 41 AaG2NAO [ yRaO!L
Landscapes of Outstanding Histdriterest*
World Heritage Sites (WHS)*
Domestic propertiesAn area 500m around domestic
properties(based on LLPG domestic data points, and
regional boundary) is excluded.

Other infrastructure:

Areas within tip height plus 10% (132m) around building
and secondary roads are excludéRestricted Local
Access roads are not considel)

Other infrastructure:

Areas within tip heighplus 50m (170m) aroundailway
tracks and primary roadsre excluded.

Other environmental data:

Areas within 50m of wodland and water bodieare
excluded.

Table49: Summary of higHevel constraints used in the wind assessment

Comments and data sources

Wind speeds greater than 6.0m/s at 45m height are considered more likely to result in adihawigible wind scheme

Met Office(no date)data providing 1.5kfresolution average wind speed data at 45m height for the period ZE8Mwas usedWelsh Governmen015

Whilstthis data source providean indication of wind speed, the low geographic resolution and underlying assumptions means that site specific wind assessmeguired to
understand the energy potential and associated financial viability of individual sites. Ideally, sites folewéhabments will experience wind speeds much greater than 6.0m/s ¢
45m height, but given the resolution of the wind data used, 6.0m/s is considered an appropriat# fartthis highlevel assessment.

Whilst it may be possible to install wind turbines within designated areas, depending on the nature of the individual siésignation, for a highevel assessment, these areas
are considered less suitable.

The latest datasets available 6nK S 2 §f & K D 2 @8ridlin F&oylant2820 DAEBh Government, 2f)20e used in the assessment

*Local Nature Reserves are included in the constraints list in addition to the other designations included within thgWedtskitGovernmen015 suggestions. The Toolkit
statesthe followingeg LG A& NBO23IyAaSR (KIG GKS o208 tAaid A& y2i SEKI dzheyshdudd alsobR takerkirBoNs
02y a A R QWdish Gaefmméng015 p. 138)

TheBrecon Beacons National Park Authority were contacted with regard to this assessment to enquire whether a specific eankisioould be included around the National
Park. Rather than specify a specific exclusion distance the National Park Authoisgdathat a landscapd | @ SR I LILINR I OK aK2dZ R 6S Gl 1Sy
National Park. Carbon Trust consider that this approach should be taken orby-site basis to ensure that the site specific nature is considered.

¢KS f1GSad REFGFasSaa | @I At kPorfal$n Febyuary 2028re 3s& ffoa S¢he Bu @NoNWh¥hEsyl dndstapds $fDutstanding Historic Interest (historic
landscape areas) and World Heritage Sitehiénassessment (Welsh Government, 20R@t the time of writing (March 2020), Cadw are preparing a statutory register of
Registered Parks and Gardens which is due for completion in BOREeparation of the statutory register, all boundaries are beingewed by Cadw in consultation with the
owners and occupiers of the designated sitesthe absence of the statutory register Cadw has providedstatutory data for use in the assessment (Cadw, 2020).

* Registered Historic Parks and Gardens and thefings, Landscapes of Outstanding Historic Interest and World Heritage Sites are included in addition to Scheduled Monu
whichareincluded within the Toolkit (Welsh Governme@015 suggestions. The Toolkit states the followiad, & A & NJtdeaBbyedist iS kot etihiustive and where
FRRAGAZYFE SY@ANRYYSydlt FyRk2NI KSNRAGF IS O2(Walshebvarghiear01% i.AL128)1 AnlexciBsion Zofiedfdrd Heightt dlud 2
10% (132mjsincluded around Schiiled Monuments, due to their small footprint and to provide further protection from construction.

Whilstitmaybeposs6tf S (2 Ayaidlftt 6AYR Gdz2NDBAySa Of 2aSNI (2015 guggested ¥xclisidn zen2 f6rdpeovidin@pratebtiB ISV Ji
noise and visual impadt used for this assessment.

Domestic properties @int location data contained within the Local Land and Property Gazetteer (Eff&)nmouthshire, Newport, Torfaen, Blaenau Gwent and Caerplslly
excluded and an area 500m around the regional boundary (boundary of Monmouthshire, Newport, TorfasauBaeent and Caerphilly) is excluded as per the Todkédsh
Government2015 suggestion

Ordnance Survey Vector Map District data (Ordnance Survey, 2020c) for buildings and the Ordnance Survey Open Roadantze5{@vey, 2020a) for the secondary road
network are used in the assessment.

Vector Map District data (Ordnance Survey, 2020c) for railways, Open Roads data (Ordnance Survey, 2020a) and datatlideptdpimepd M4 relief roagand associated
exclusion zonefor the primary road network are used in the assessment

Ordnance Survey Vector Map District data (Ordnance Survey, 2020c) for woodland and surface wageidatéal G SNJ F YR bl (dzNI f wS &2 dzNDS &
Inventory (NFI) data (NRW, 2016) are used. An additional exclusion zone of 50m is included to provide further protemiogyareboth construction and operation.

*Vector Map District Surfac@/ater Area (identifying larger waterbodies) is used in the assessment for wind, whereas Surface Water Line data (idemilfgingzaterbodies) is
not. This is because the wind development will not impact the entire potential area identified and atherels some flexibility with respect to siting both the turbine and
associated infrastructure in order to not impact or be impacted by the smaller waterbodies.
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Table50: Summary of higHevel constraints used in the ground mated solar assessment

/ 2yaidN} Ayd oF NBF&a SEOf ¢
I NBFato

Slope/Aspect:
The following areas are excluded:

Inclinations between 35° outside of soutiwest

to southreast facing

Inclinations above 15° faciradl directions

(Welsh Governmeng015

Environmental/Landscape designationhe following
land designations are excluded:

Areas ofOutstanding Natural Beauty

Local Nature Reserves*

Marine Nature Reserves

National Nature Reserves

RAMSAR sites

Special Areas of Conservation

Sites of Special Scientific Interest

Special Protection Areas

Heritage designationsThe following land designation
areexcluded:
Scheduled Monuments with exclusion zone of

50m
Registered Historic Parks and Gardens and the
settingg6 a1 A&di2NRO [FYyR&AO

Landscapes of Outstanding Historic Interest*
World Heritage Sites*

Infrastructure/Environmental constraits: The
following areas are excluded:

Areas within 10m of railway tracks

Areas within 10m of primary/secondary road

network

Areas within 10m of buildings

Areas within 10m of water bodies

Areas within 10m of woodland

Comments and data sources

Ordnance Survey Terrain 50 (Ordnance Survey, 2020b) data is used to determine the slope and aspect of the terrain.

Whilst it may be possible to install solar farmshiitthe designated areas, depending on the nature of the individual site and designation, for a hig
level assessment, these areas are considered less suitable.

¢KS f1rdSad RFEGFasSda I+ @ At Porthl§ Febglary2B28 (Welshf@anfhenD 20208 ag/u¥es il th@asedsrBent.

*_ocal Nature Reserves arcluded in addition to the other designations included within the Toolkit suggestions. The Toolkit states the followidig;
recognised that the above list is not exhaustive andneladditional environmental and/or heritage constraints exist they should also be taken into
02y a A R Wdiski Goeyndéng015 p. 138).

The Brecon Beacons National Park Authority were contacted with regard to this assessment to enquire whetbificasplusion zone should be
included around the National Park, they confirmed that the solar constraints assessment did not require an additionahezahesaround the Nationa
Park.

The latest datasets available on the WelB® @ S NJ/ Y S-pditddia Febr&agy 2020 are used for Scheduled Monuments, Landscapes of Outstanc
Historic Interestlistoric landscape areaahd World Heritage Sites in the assessment (Welsh GovernmentbR0%Ghe time of writing, Cadw are
preparing a statutory register of Registered Parks and Gardens which is due for completion in 2020. In preparation for the itgisti@ryall
boundaries are being reviewed by Cadw in consultation with the owners and occupiers of the designatéd thigehsence of the statutory register
Cadw have provided nestatutory data for use in the assessment (Cadw, 2020). *Registered Historic Parks and Gardens and their settings, Lafnc
Outstanding Historic Interest and World Heritage Sites are includaddiion to Scheduled Monuments which were included within the Toolkit
suggestions. The Toolkit states the followiag, & A& NBO23yAasSR GKFG GKS Fo2@S8 tAad Aa yz2i
constraints existthey shouldai 2 06 S G+ 1 Sy AWelsl2 GoGehgienBORSSONIZE).A 2 Y D ¢

An exclusion zone of 50m is included around Scheduled Monuments, due to their small footprint and to provide furtheioprbtacticonstruction.
Ordnance Survey Open Roads d&@adnance Survey, 2020a), Vector Map District data* (Ordnance Survey, 2020c), NFI data (NRW, 2016), and <
data identifying the proposed M4 relief road usghd associated exclusion zon8)10 m exclusion zone is applied to all feateesept theM4 relief
road data)as the factor used to translate the land area available into a MW solar PV capacity assumes that the full footprintrigesig.the areas
identified will include areas that will not be suitable for PV modqglées example hedgerows, but the assesent provides a higlevel indicative
potential capacity.

*Vector Map DistricfTidal Water Surface Water Area (larger waterbodies) and Line (smaller waterbodies) data is used in the assessment for sole
whereas just théTidal Water ancdurface WateArea data is used in the assessment for wind. Solar developments have a greater footprint and th
less flexibility with respect to siting, and inclusion of the surface water line data allows at a high level further vaa¥ tiee potential sitesAs solar
equipment is much more at ground level, there is also greater importance than in the wind assessment to account for pfegatecbodies given the
potential risks posed in both construction and operation.
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Appendix 2: Waste Data

Table51: MCCcurrent waste management processes

Waste stream Current waste destination Current management process Current waste management = Anticipated waste destination
contract end date (year) in 2033
Residual waste Viridor Waste Management Energy to Waste Facility 2041 Viridor Waste Management
Ltd, Ltd,
Trident Park, Cardiff, Trident Park, Cardiff,
CF24 5EN CF24 5EN

Recycled waste Bulked and sent to Recycled

reprocessors across the UK
Food waste Severn Trent (Agrivert), Storm Anaerobic digestion 2033

Down,Bridgend, CF33 4RS
Green waste Abergavenny Green Waste Composting 2021

Company, Maindiff Court Farn
Abergavenny, NP7 8AY
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Appendix 3:Use of Local Land and Property Gazetteer Data

Data contained within the Local Land and Property Gazetteer (LLPG) has been used to inform several parts of this aasedstaidad,in Tablg2.

Table52: Summary of LLPG data use within Renewable and Low Carbon Energy Asséssme

Assessment section How the data was used
Section 2 The energy demand of the entire coungreduced to the ratio of commercial data points (except those detailed in TE8)land residential
datapoints (except those detailed in Tal5l4) in the studyarea in comparison to the county as a whole, to estimate the energy demanc
the study area.
Section 3 The capacity of biomass (heat), solar PV @op) and heat pumps in the entire counigyreduced to the ratio of commercial datapoints
(except thosealetailed in Tabl®3) and residential datapoints (except those detailed in T&d)en the study area in comparison to the
county as a whole, to estimate the capacities of the study area.

Section 4 The location of residential datapoints (except thoseaded in Tableb4) isused in GIS with a 500m exclusion zone applied, to provide tl
domestic property constraint for the wind resource assessment.
Section 5 The commercial and residential datapoints present within the study area (except those datallables3 and54) areassumed to

represent the current number of commercial and residential buildingsiafudm the heat pump and roefop PV assessment.
The location of the datapointis used with information relating to gas network extent at the LoBeiper Output Area level to estimate the
number of properties off the gas network and inform the heat pump assessment.
Section 6 The locations of commercial properties (except those detailed in Eflare used to inform the location of the identified anchor heat loac
and identify the number of other commercial properties in close proximity to the anchor heat loads.

Before use, the data was reviewed and any duplicates were removed. Commercial properties were identified from theBasisergind and Property Unit
6. [t!'V0v Ofraa a/Y [/ 2YYSNODAIE £ NBaAaARSYy(GAlIf RSBFIWSND £ 3 ¢ KSNB JdA RSY (A FA BRI &
primary classifications were reviewed. Commercial data entries that were not considered to have a specific heat loath@isaddiated with them were
removed; the BLPU classes which relate to déingsprovided in Table® Residential data entries that were identified as rwellings were also removed,;

Table 3 provides the BLPU classes identified.
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BLPU code

CR11
CS
CS01
CS02
CT
CT01
CT02
CTO03
CT04
CTO6
CTO7
CTO8
CT09
CT10
CT11
CT13

Table53: Commercial BLPU classes removed from the dataset

BLPWlescription BLPU code BLPU description
Commercial, Retail, Automated Teller Machines (ATM CuU Commercial, Utilities
Commercial, Storage land Cuo1 Commercial, Utilities, Electricity suitations
Commercial, Storage land, General storkgyel Cuo02 Commercial, Utilities, Landfill
Commercial, Storage land, Builders' yards Cuo3 Commercial, Utilities, Power stations/energy productio
Commercial, Transport Cuo04 Commercial, Utilities, Pumping Stations/Water Tower
CommercialTransport, Airports CuU06 Commercial, Utilities, Telecommunications masts
Commercial, Transport, Bus shelters cuo7 Commercial, Utilities, Water/sewage treatment works
Commercial, Transport, Car parks Ccuo0s8 Commercial, Utilities, Gas and Oil Sgeand Distribution
Commercial, Transport, Goods freight handling Cu09 Commercial, Utilities, Other utility use
Commercial, Transport, Moorings Cu10 Commercial, Utilities, Waste management
Commercial, Transport, Railway assets Cull Commercial, Utilities, Telephone boxes
Commercial, Transport, Stations and interchanges Ccz Commercial, Information
Commercial, Transport, Transport tracks and ways Cz01 Commercial, Information, Advertising Hoardings
Commercial, Transport/ehicle storage Cz02 Commercial, Information, Tourist Information
Commercial, Transport, Transport Related Infrastructu Cz03 Commercial, Information, Traffic Information Signage

Commercial, Transport, Harbours, ports, docks, slipwa
landing stages and piers

Table54: Residential BLPU classes removed from the dataset

BLPU code BLPU description

RB
RC
RCO1
RG
RG02

Residential, Ancillary Buildings

Residential, Car Park Space

Residential, Car Park Space, Allocated Parking
Residential, Garages

Residential, Garages, Lddb Garages and Garage Courts

Section 5 of the assessment separates the residential properties into terraced, flats and other residential dwellings.shaivls how the BLPU classes
were groupednto these categories.
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Dwelling category for BIR
assessment
Other residential dwellings

Terraced properties

Flats

Table55: BLPU class groupings for Buildings Integrated Renewables (BIR) assessment

BLPU
class
R
RD
RDO1
RDO02
RDO3
RDO7
RD10
RDO04
RH
RHO1
RHO02
RHO3
RDO06
RDO08
RI
RIO1
RI02
RIO3

BLPU description

Residentia
Residential, Dwellings
Residential, Dwellings, Caravans
Residential, Dwellings, Detached
Residential, Dwellings, Seetached
Residential, Dwellings, House Boats
Residential, Dwellings, Privately owned holiday carachalet
Residential, Dwellings, Terraced House
Residential, Houses in Multiple Occupation
Residential, House in Multiple Occupation, HMO Parent
Residential, House in Multiple Occupation, HMO Bedsit / Other$&inContained Accommodation
Residential, House in Multiple Occupation, HMO not further divided
Residential, Dwellings, Flat
Residential, Dwellings, Sheltered Accommodation
Residential, Residential Institutions
Residential, Residential Institutions, Care / Nursing Home
Residential, Residential Institutions, Communal residences
Residential, Residential Institutions, Residential education (e.g. halls of residence)
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Appendix 4:

Figures
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Figure54: Anchor heat loads and residential heat demand
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Figure55: Anchor heat loads and gas network coverage
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Figure56: Anchor heat loads and the Wales Index of Multidleprivation

(Welsh Government, 2020b)
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Figure57: Anchor heat loads and potential sources of waste heat and existing heat sources
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Figure58: Less constrained land for wind (refined) and landscape desigms

(Welsh Government, 2020b)
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Figure59: Less constrained land for wind (refined) and historic designations

(Welsh Government, 2020b, Cadw, 2020)
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Figure60: Less constrained land for wind (refinedhd LANDMAP visual and sensory overall rating

(Welsh Government, 2020b)
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Figure61: Less constrained land for wind (refined) and LANDMAP visual and sensory character rating

(Welsh Government, 2020b)
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Figure62: Less constrained land for wind (refined) and LANDMAP visual and sensory scenic quality rating

(Welsh Government, 2020b)
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Figure63: Less constrained land for wind (refined) and LANDMAP historic overall rating

(Welsh Government, 2020b)
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Figure64: Less constrained land for wind (refined) and LANDMAP cultural overall rating

(Welsh Government, 2020b)
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Figure65: Less constrained land for wind (refined) and LANBP landscape habitats overall rating

(Welsh Government, 2020b)

Monmouthshire County Council Renewahled Low Carbon Energy Assessmeitl



Figure66: Less constrained land for wind (refined) and LANDMAP geological overall rating

(Welsh Government, 2020b)
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