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1.0 Introduction

1.1 Executive Summary

MES have been commissioned to provide a sustainability statement in order to address the requirements of
Camden Council in relation to the proposed development at Frognal Garages, Frognal Lane. The purpose of this
sustainability statement is to provide an overview of how sustainability will be promoted, including reducing
overheating risk, potable water consumption, the material choices, access to sustainable transport, waste and
air quality.

The applicable planning policies this report will address are detailed in the Camden Local Plan 2017 and the
London Plan 2021. The relevant policies dovetail, with policies CC2 & CC3 from the Local Plan covering the same
ground as the London Plan 2021 policies SI4 & SI5. Camden Local Plan policy CC1 will be addressed in full in an
accompanying Energy Statement, so this report concentrates on how the development addresses CC2 & CC3.

In order to assess the overheating risk associated with the current design we have used the Good Homes Alliance
Overheating Toolkit — the relevant output of which can be found in Appendix 2. The development has taken
steps to minimise solar gain through the careful orientation of upper floor windows on the southern fagade to
the east and the use of glazing with a low G-Value. Ventilation is currently expected to be via MVHR with purge
ventilation via openable windows.

Water use, in line with the requirements of London Plan 2021 policy SI5, will be limited to 105litres/person/day
as per the Optional Requirement of Part G of the Building Regulations. This will be achieved through the use of
low water consumptions fittings within the development and full details can be found in Section 4 of this report.

The development has been designed to use constructions that are either B, A or A+ rated by the BRE’s Green
Guide to Specification. Full details can be found in Section 5 of this report.

The use of sustainable transport will be promoted by the lack of car parking provision, the provision of cycle
storage and the location of the development near to good public transport — the site achieves a PTAL score of 5
for the base year. Full details can be found in Section 6 of this report.

Waste will be minimised during construction through the use of a Site Waste Management Plan with appropriate
targets for diversion of waste from landfill. Facilities will also be provided for the occupants in relation to

domestic waste recycling. Full details can be found in Section 7 of this report.

The promotion of sustainable transport and the use of electric ASHPs will ensure that the development is at least
air quality neutral in the operational phase. Full details can be found in Section 8 of this report.

1.2 Planning Policy

The main policy in London Borough of Camden’s Local Plan that relates to sustainability and climate change
adaption are CC2 & CC3. These are reproduced below.
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Policy CC2 Adapting to climate change
The Council will require development to be resilient to climate change.

All development should adopt approprate climate change adaptation
measures such as:

a.  the protection of existing green spaces and promoting new appropriate
green infrastructure;

b. not increasing, and wherever possible reducing, surface water run-
off through increasing permeable surfaces and use of Sustainable
Drainage Systems;

C. incorporating bio-diverse roofs, combination green and blue roofs and
green walls where appropriate; and

d. measures to reduce the impact of urban and dwelling overheating,
including application of the cooling hierarchy.

Any development involving 5 or more residential units or 500 sqm or more
of any additional floorspace is required to demonstrate the above in a
Sustainability Statement.

Sustainable design and construction measures

The Council will promote and measure sustainable design and construction

by:

e. ensuring development schemes demonstrate how adaptation measures
and sustainable development principles have been incorporated into the
design and proposed implementation;

f. encourage new build residential development to use the Home Quality
Mark and Passivhaus design standards;

g. encouraging conversions and extensions of 500 sqgm of residential
floorspace or above or five or more dwellings to achieve “excellent” in
BREEAM domestic refurbishment; and

h. expecting non-domestic developments of 500 sqm of floorspace or
above to achieve “excellent” in BREEAM assessments and encouraging
Zero carbon in new development from 2019.

Document Name/Number Frognal Garages Sustainability Statement v1.1

mesbuildingsolutions.co.uk Listen. Consider. Apply. Deliver.

Newark Beacon, Cafferata Way, Newark, Nottinghamshire NG24 2TN Part of the FOCUS Group



Project: Frognal Garages 5

Policy CC3 Water and flooding

The Council will seek to ensure that development does not increase flood risk
and reduces the risk of flooding where possible.

We will require development to:

a. incorporate water efficiency measures;

b. avoid harm to the water environment and improve water quality;

C. consider the impact of development in areas at risk of flooding
(including drainage);

d incorporate flood resilient measures in areas prone to flooding;

e. utilise Sustainable Drainage Systems (SuDS) in line with the drainage
hierarchy to achieve a greenfield run-off rate where feasible; and

f. not locate vulnerable development in flood-prone areas.

Where an assessment of flood risk is required, developments should consider
surface water flooding in detail and groundwater flooding where applicable.

The Council will protect the borough's existing drinking water and foul water
infrastructure, including the reservoirs at Barrow Hill, Hampstead Heath,
Highgate and Kidderpore.

The London Plan (adopted March 2021)
Policy SI 4 Managing heat risk

A Development proposals should minimise adverse impacts on the urban heat island through design, layout,
orientation, materials and the incorporation of green infrastructure.

B Major development proposals should demonstrate through an energy strategy how they will reduce the
potential for internal overheating and reliance on air conditioning systems in accordance with the following
cooling hierarchy:

1) reduce the amount of heat entering a building through orientation, shading, high albedo materials,
fenestration, insulation and the provision of green infrastructure

2)  minimise internal heat generation through energy efficient design

3) manage the heat within the building through exposed internal thermal mass and high ceilings
4) provide passive ventilation

5) provide mechanical ventilation

6) provide active cooling systems.

Policy SI 5 Water Infrastructure

A In order to minimise the use of mains water, water supplies and resources should be protected and conserved
in a sustainable manner.

B Development Plans should promote improvement to water supply infrastructure to contribute to security of
supply. This should be done in a timely, efficient and sustainable manner taking energy consumption into
account.

C Development proposals should;
1) through the use of Planning Conditions minimise the use of mains water in line with the Optional
Requirement of the Building Regulations (residential development), achieving mains water
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consumption of 105 litres or less per head per day (excluding allowance of up to five litres for external
water consumption)

2) achieve at least the BREEAM excellent standard for the ‘Wat 01’ water category or equivalent
(commercial development)

3) incorporate measures such as smart metering, water saving and recycling measures, including
retrofitting, to help achieve lower water consumption rates and maximise future proofing.

D In terms of water quality, Development Plans should;

1) promote the protection and improvement of the water environment in line with the Thames River Basin
Management Plan, and should take account of Catchment Plans

2) support wastewater treatment infrastructure investment to accommodate London’s growth and
climate change impacts. Such infrastructure should be constructed in a timely and sustainable manner
taking account of new, smart technologies, intensification opportunities on existing sites, and energy
implications. Boroughs should work with Thames Water in relation to local wastewater infrastructure
requirements.

E Development proposals should:
1) seek to improve the water environment and ensure that adequate wastewater infrastructure capacity
is provided.
2) take action to minimise the potential for misconnections between foul and surface water networks.

F Development Plans and proposals for strategically or locally defined growth locations with particular flood risk
constraints or where there is insufficient water infrastructure capacity should be informed by Integrated Water
Management Strategies at an early stage.
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2.0 Description of the Development

2.1 Location

The proposed development is located on Frognal Lane, Hampstead. The surrounding area is comprised of a mix
of residential and commercial buildings of varying heights and scales. The site location can be found in Figure
2.1, below.

A 5 N S
Figure 2.1: Aerial photograph showing site location

2.2 Details of the Development

Application for full planning permission for the demolition of the existing garages and redevelopment of the site
to provide a building of three storeys in height, plus lower ground, to include seven residential units (Use Class
C3), with excavation of basement, associated amenity space, two replacement garages, front and rear

landscaping and associated works.

Floor plans and elevations showing the proposed development can be found in Appendix 1 to this report.
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3.0 Overheating

As this development is for 7 residential units it would not usually be considered a major development and,
therefore, required to undertake an overheating assessment under London Plan policy Sl4. However, to help
demonstrate how the development has been designed to adapt to future climate change —in line with Camden
Local Plan policy CC2 —an overheating analysis has been undertaken using the Good Homes Alliance Overheating
Toolkit. This has been done in line with London Plan policy Sl4, from which is taken the below showing the

cooling hierarchy;

Major development proposals should demonstrate through an energy strategy how they will reduce
the potential for internal overheating and reliance on air conditioning systems in accordance with the

following cooling hierarchy:

1) reduce the amount of heat entering a building through orientation, shading, high albedo
materials, fenestration, insulation and the provision of green infrastructure

2) minimise internal heat generation through energy efficient design

3) manage the heat within the building through exposed internal thermal mass and high

ceilings

4) provide passive ventilation
5)  provide mechanical ventilation
6) provide active cooling systems.

An initial assessment of the development was undertaken using the Good Homes Alliance Overheating Risk Tool.
This approach assesses the impact of all of the above hierarchy on the overheating risk. This identified that the
ability to open windows and to limit the was key in mitigating overheating risk. Table 6.1, below, shows the way
the proposed design maps against the Cooling Hierarchy as contained in Policy SI4.

Table 6.1: Cooling hierarchy and design aspects

Reduce the amount of heat entering a
building

Minimise internal heat generation

Manage the heat within the building

Provide passive ventilation

Provide mechanical ventilation

Provide mechanical cooling

Facade articulation provides shading to a number of windows
on the south elevation on the UG and 1° floors. By orienting
these to the east, rather than the south, it will reduce the
solar gain by reducing the amount of time they are exposed
to direct sunlight. A G-Value of 0.40 has been specified to all
windows to provide effective shading and to reduce the
amount of solar radiation through the glazing itself.

The use of individual ASHPs rather than a communal heating
system will reduce internal heat gains, particularly in the
corridors, to a minimum. DHW Cylinders and all DHW
pipework within the units will be well insulated to ensure
that heat gains from these sources are kept as low as
possible.

Ceiling heights are reasonable, but coupled with the use of
MVHR ventilation limited stratification will occur and heat
will not build up in specific rooms or locations. This will even
out temperatures across whole units, reducing the
temperatures in rooms that more at risk of overheating.

All units are dual aspect, which provides cross-ventilation.
Openable windows are provided for all habitable rooms in all
units.

MVHR has been specified for all units in the development.

No mechanical cooling is proposed for this development.
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The expected risk of overheating associated with the proposed development has been assessed using the Good
Homes Alliance Overheating Risk Tool. The completed tool can be found in Appendix 2, but a summary of the
key factors likely to increase the likelihood of overheating can be found below;

e The ssite is located in the South East of the England

e Thesite is in Central London (as defined in the GHA guidance)

e The ssite does not have any specific characteristics that would require windows to be closed or non-
openable

e The dwellings are flats

e No community heating is proposed

e The amount of glazing on the most glazed fagade (rear elevation) is more than 35% but less than
50% of the total facade area

e The proposed dwellings are all dual aspect with openable windows on opposing fagades

Similarly, the counterbalancing factors that reduce the likelihood of overheating can be found in the completed
tool, but a summary of those proposed for the development can be found below.

e  Windows will be designed to provide large opening areas to help dissipate heat —the opening areas
of these will provide a more than 100% increase in the purge rate openable areas as required by
Part F (2021)

The result of this is that the GHA tool estimates a low likelihood of overheating. It should also be noted that this
development will need to comply with the new Part O of the Building Regulations, which was introduced in 2022
to limit the risk of overheating in new residential buildings. As such overheating risk will be designed out of the
buildings as part of the Detailed Design process post-planning.

Guidance for Mitigating Overheating

Guidance will be provided to the occupants of the building on how to mitigate overheating via their Home User
Guide. In practice there are a number of methods that can be used to reduce overheating and to mitigate its
effect;
e  Occupants should use blinds or curtains to block out direct sunlight.
e  Windows should be kept shut during the hottest parts of the day to keep the warm air out.
e  Windows should be opened when the air feels cooler outside than inside — generally in the evening
or overnight.
e Asimilar approach applies to the use of MVHR, summer bypass controls should be set to operate
when the internal temperature is greater than the external temperature.
e Ensure space heating is kept off, along with lights and electrical equipment that could create
additional internal heat gain.
e Electric fans can help, but only if the temperature is below 35 degrees.
e Rooms can be kept cool without a fan by the use of wet cloths/towels and using evaporative
cooling.
e Cool down one or two rooms instead of the whole dwelling.
e Cook at cooler times of the day and avoid using the oven or hob.

Personal actions can also be taken. For example, soaking a t-shirt and keeping it wet can be very effective.
Alternatively, using a cooling spray, or having a cool shower will work just as well. A quick way of cooling down
is to put hands and feet in cold water. Wrists and ankles have lots of pulse points where blood vessels are close
to the skin, which will cool a person down more quickly. It's also important to drink lots of fluids. Both cool and
hot drinks will work to keep your core temperature at the same temperature, so consuming hot drinks will not
cool a person down more effectively than cold drinks. Avoid drinks containing caffeine, including tea and coffee.
It's typically best to stick to water, but isotonic sports drinks can help to replenish lost salts, sugars, and fluids.
Alcohol causes dehydration, which can compound problems replacing fluid loss in warm weather. Drinking
alcohol can also make it harder to get a good night's sleep, something that's already difficult in warmer
temperatures. Finally, with regards to food people should eat light, well-balanced, regular meals. Food with a
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high water content like strawberries, cucumber, celery, and lettuce, will also help to keep people hydrated and
cool in summer weather.
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Project: Frognal Garages 1

4.0 Water Consumption Calculations

Water is a precious commodity even in the UK and with ever increasing demand for clean drinking water
measures need to be taken to safeguard future supplies.

Approximately 50% of the water consumed in domestic dwellings is not used for consumption, (the percentage
is even higher in many commercial buildings) it is for washing and flushing of toilets etc. Measures to reduce
the amount of potable water used for these activities reduce the demand for potable water and make better
use of this limited resource.

In line with the requirement of London Plan 2021 policy SI5 water use in the residential units will be reduced to
at least 110l/person/day (which includes 5l/person/day for external water use). This reduction in water use will
be achieved through specification of water use fittings that do not exceed the following specification;

Taps (other than kitchen taps) 6.00(litres/min)
Kitchen Taps 10.00(litres/min)
Showers 8.00(litres/min)
Baths (with shower over) n/a
W(Cs (Flush Volume) Full Flush: 4.00(litres)
Part Flush: 2.60(litres)
Washing Machine 8.17(litres/kg dry load)
Dishwasher 1.25(litres/place setting)

For full details of the consumption of this specification please see Appendix 3 to this report.
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5.0 Materials

Building materials have a significant impact when the embodied energy and resources used in their manufacture,
transport and disposal are considered. Responsible sourcing of materials can have a real beneficial effect on the
embodied impact of the final development.

All relevant materials in basic and finishing elements will be responsibly and legally sourced from certified
suppliers using sustainable raw materials where possible. 100% of timber and timber based products will be
‘Legal’ and ‘Sustainable’ as per the UK Government’s Timber Procurement Policy. Wherever possible, reused
and recycled materials will be sourced where these provide a viable alternative to virgin material.

All materials will be sourced from local suppliers where possible to reduce transport miles and support the local
supply chain. Materials containing chemicals which are harmful to health or the environment will be avoided
wherever possible. Consideration will be given to the recycled content of materials, with the aim being that at
least 25% of the content of materials will be from recycled sources and best efforts will be made to achieve 50%.

The performance of the proposed specifications for the new elements forming the development can be found
in Table 5.1, below. These have been taken from the BRE’s Green Guide to Specification® - where an exact match
cannot be found then the closest representative equivalent has been used.

Table 5.1: Green Guide Ratings for Proposed Specification
Green

Proposed Specification Guide
Reference

0OSB/3 decking on vapour control layer, on timber battens
and insulation on in situ 30% PFA concrete (100% RCA)

Ground Floor floor on polyethylene DPM on blinded recycled aggregate 1220100023 B
sub-base
Robust Detail E-FC-1: Floating Floor Treatment (FFT1/2/3
. . . N
Party Floors with 18mm min. OSB/3) on 40mm min. screed (80kg/m 829550106 B

min.) on 150mm (min.) precast prestressed hollow planks
(300kg/m? min.) with Ceiling Treatment (CT1/3)
Brickwork outer leaf, insulation, medium dense solid
External Walls blockwork inner leaf, cement mortar, plasterboard on 806170047 A+
battens, paint
Robust Detail E-WS-1: twin lightweight steel frames,
200mm min. between wall linings, 50mm mineral wool
Party Walls batts between frames or 25mm mineral wool batts on 818580013 A
each side (33-60kg/m?3), 2 layers staggered gypsum based
board (22kg/m?2) and paint to each side

Internal Walls Galvanised steel stud, plasterboard, paint 809760002 A
Precast prestressed concrete hollow slab, with screed,
Terrace Roofs vapour control layer, insulation, PVC single ply 1212540023 B

waterproofing membrane
Timber joists, plywood (temperate EN 636-2) decking,
Flat Roof vapour control layer, insulation, plywood (temperate EN 1212540083 A
636-2), building paper, Code 5 100% recycled lead sheet
Timber trussed rafters and joists with insulation, battens,
Sloped Roof breather membrane, softwood timber boarding, polyester 1212410009 A
underlay, Code 5 100% recycled lead sheet
Powder coated aluminium window (profile < 1.08 kg/m),

double glazed 1213100004 A

Windows

As can be seen the proposed development only uses B, A or A+ rated elements, with the majority being A+ or A.

1 https://tools.bregroup.com/greenguide/podpage.jsp?id=2126
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6.0 Transport

As around 30% of UK energy use is associated with transport. Developments of this nature that can encourage
a reduction in car use have a positive impact on the environment both through a reduced reliance on precious
fossil fuel resources and a reduction in harmful emissions.

The development as proposed only incorporates 2 car parking spaces — so the majority of the occupants will be
directed to use other forms of transport. Both of these spaces are within garages, so both will be provided with
electric car charging points to incentivise the use of low-carbon and low emission vehicle choices. The
development also includes secure cycle storage provision adjacent to the front entrance at ground level. The
location of the development means that it is close to local amenities and has excellent public transport links,
with regular bus services on surrounding streets, West Hampstead and Finchley Road & Frognal tube stations
and West Hampstead Thameslink train station in close proximity.

The result of this is that the development has a PTAL score of 5 for the base year, with both the 2021 and 2031
scores being 6a, please see Figure 6.1, below.
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Figure 6.1: PTAL map, Frognal Garages
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7.0 Waste

A key part of sustainability is to manage resources efficiently. Reducing the amount of waste created and
maximising resource efficiency during demolition, construction and during the building’s lifetime is fundamental
to providing sustainable developments.

Efforts to reduce construction waste generally will concentrate on reducing site waste together with increasing
reuse and recycling of waste that cannot be avoided in an effort to reduce volumes going to landfill. This will be
implemented through a Site Waste Management Plan, which will be drawn up by the chosen contractor to
enable their input into the detailed operational requirements. Where possible targets will be set in relation to
the diversion of waste from landfill and the direct re-use of materials on site where possible.

Adequate facilities will be provided for the storage and recycling of waste and recycling — both within the flats
and externally. These will allow the segregation of waste into recyclable schemes in line with the current
provision of Camden Council. Internal storage locations will be in the kitchens and will be provided in line with
the requirements for kerbside collection from flatted units.

This, in conjunction with the adoption of the Local Authority collection scheme for waste and recycling, will
encourage occupants to minimise waste going to landfill.
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8.0 Air Quality

The proposed refurbishment will use electricity for all energy demands. Space and DHW heating will be provided
by ASHPs running from mains electricity. Cooking and other unregulated energy loads will also use electricity as
the energy source. No gas or other fuel will be supplied to the development site. Using electricity produces no
local emissions of any kind — no Nox, particulate or carbon dioxide emissions will be produced in the direct
locality of the development site.

In addition the limited car parking provision will reduce the opportunity to use transport options with tailpipe
emissions. Installation of EV chargers for both spaces will incentivise the users of these to choose low emission
vehicles. Promotion of sustainable travel (see Section 6) will help the occupants prioritise options that also do
not produce local emissions, such as cycling or the use of public transport.

As such the development should be air quality neutral.

Document Name/Number Frognal Garages Sustainability Statement v1.1

mesbuildingsolutions.co.uk Listen. Consider. Apply. Deliver.

Newark Beacon, Cafferata Way, Newark, Nottinghamshire NG24 2TN Part of the FOCUS Group



Project: Frognal Garages 16

,§\\\\\N\

Appendix 1 \\\\\\\\\\\\\\5‘

Drawings
Documen t Name/Number Frognal Garages Sustainability Statement v1.1
mesbuildingsolutions.co.uk Listen. Consider. Apply. Deliver.

Newark Beacon, Cafferata Way, Newark, Nottinghamshire NG24 2TN Part of the FOCUS Group



panasal sIYBU IV PYT SP3UYIY AdOL O

€000¢-V-4d-10-0¢-d0OL-D54 52/20/82 s |
“3qUInN Bumelg 18Q PAYD | umig :uondudsaq 2@ Aoy Alepunoq a}Is pawnssy ERIV=IMIERVIT=IN] ‘
41 AT anss| buluueld|  $2/20/82 10d oA ybiy1e XX
_\o _m>®|_ - Cm_n_ <O >mm0—\N \AQOCGU oL , *Ajuo suoisuawip painby asn
2L Buimelq ‘0N 123(0J oyasea] buoq uo) aue jeubol Buimelp si wouy 3je3s Jou og
! N "04d eaJe jue|d 60 4 “fouedansip
m@@mt_ mw _NC mo‘_n_ m< OO _\ . —‘ LOMIDLIG SSIW . €104 adeds mr:vtm& Jed paulelay _H_ Aue Jo pauLIojul 3G 0} I 193)Y21. 3Y) PUB 3)IS UO SUOISUBLLIP |[B JO UOIEDYLISA 3y} 10} 3|qIsuodsal e SI0)IeNu0)
. ﬂ v .. A PHG ssiw R HH 80 (pjoyasea] mCOI_ uo) aueT _m:mo‘_n_ “Juaididal 8y} JO jsii au 1e Ajunua aq [|im YaIym uodn duel[al ‘SJewo) JUBWNDOP Pajjosuodun uo Aued piy)
:awep 109fold :abedq 9|eas w:@;%v_m 10 | 10 soeds mc_v_th 182 paulelsy _H_ Aue 1o yuaidial ayy Aq @duelfal jo ynsai e se Huisiie abewep Jo sso| Aue 1oy Ayjiqisuodsas ou ydadde sp8YRIY AJOL
i H *Ajuo sasodind uoneuwsojur
UHl_ ol _ F\_m\n_ _ O& m|_| >—. __w\Susm_n_ 20 saljiuswe _H_ Joj sPRUYRIY daoL Aq paiiddns sbuimesp yeip ‘spanydly goL woly sbuimelp Adod paey jeubuo jo ssidodojoyd
aualD ”>n_ (D) ”>n_ umg wm_u_‘_n uI@_w\S“—r_@_n_ ) wmm\_ou—m - _m_ucwb_mwm _H_ 'SJewo} 3|} pa||o1puod-uou woly Juaidinal ay) Aq pajeasd usaq aney ydiym syund ‘sajly ubisap papie Jendwod
— - ‘apNjpul S1ewo} usWNop pajjouodun ‘sbuimelp papie ssandwod Bunuud Jo buiuad A di
An'0>ydIeppoI@oUl 3 L0d 9lueld  v0 UoREeSIUNWWO) - [BIRUSPISSY [ 7] |5 yqueduwiosu o jo ynsai e se 1o uaidial auy 4o hmm_ ME Uo Jouia uewIny Jo u_:m“_“wmwn%“m_%”w_h HHNWM“M
185S ¥206 82 (0) ¥+ L “uoIsInay SMOpPUIM Um_mc< €0 wooJyieg - |enuaplisay _H_ 2q Aew yIym JeuLIO} JUBWINDOP Pa||oAuodUN Ue Ul pasn ‘sBuimelp Jo Adeindde sy} 8insus Jouued s18)YLY AdOL
16 €19 ‘1sejjag ‘peoy susanp 9 2Insojpus uig 20 woolpag - [enuapisay [ ) 'SP3UYPIY 4A0L Wol pardal sBuimesp Jo sabewit 4Ma/4ad
'9SNOH dIUEY] 100|4 PUZ uo _HNELOH_.C_ _ NW d Q P pajudun 1o ‘spa81yday agol Aq panssi sbuimelp Adod paey [euibuo apnjpul sjewo) JuswnIop pajj03uo) ‘spafoid
s39MY21Y AdOL : snyels (sooeds x) abeloys 92AD 10 er_utv_\@C_C_ﬁ_\@C;_._ - |enuapissy _H_ UONDNIISUOD Ul S}eWIO) JUBINJOP PajjoAuod panoidde uo Ajai Ajuo ued syuaididas Jeyy Wiuod $199)421y da0L
dIWIVIdSIa
lI 9A9| - Ue
() oye3s - - BN L0 [2A3] - Ueld VD LO

(c4959 / ;WL9) dede

|
[
L= 25 (z46€S / 2W0S) dedl — ) S0 1LINN

4 90 LINN
- 00O

‘_ ERNE

O 0

80

oL




pansssal SB[y PYT S1P2UYRIY Q0L O

kq Aq
.VOOON < mD NO ON DO|_| ODH_ Ge/c0/8¢ pAyD | umig wondudsag 21eQ PEN] Aiepunog ays pawnssy —— dueljus ulelN <
JaquinN buimesq 21
a1 A anss| buluueld|  5z/20/82 10d [9A3] ybiy 1 W XX 4|u0 SuoISUSWIp panBly 357)
NO _m>®|_ - Cm_n_ <O >mmo_\N \AQOCGU oL (pjoyoses Buo uo) aue eubou ,m:,émsm_%EQ.;_Sﬁm: oa
B Buimelq| ‘0N 12foid eale Jue|q 60 pIoy 1 1 11 E| -Kouedansip
X ¢ 10} aoeds mr:v_‘_mn_ Jed paulelay _H_ Aue Jo pawioju aq 0} s 123}IYDJe Y} PUE 3)IS UO SUOISUSLUIP |[B JO UONLDILISA ) 10} 3|qisuodsal e S10}0e1u0)
m@@mg mw _NC mo‘_n_ m< OO _\ . —‘ OMYIUQ SSIW TR MH 80 (pjoyasea] mCOI_ uo) aueT _mcmo‘_n_ “Juaididal 8y} JO jsii au 1e Ajunua aq [|im YaIym uodn duel[al ‘SJewo) JUBWNDOP Pajjosuodun uo Aued piy)
:awep 1sfold :abeq IR HEO__\AV_W 10 | 10} aoeds mc_v_th 183 pauleiay _H_ Aue 1o juaididal ay) Aq aduelfal jo ynsai e se Buisiie abewep Jo sso| Aue o} Ayjiqisuodsal o>: awuumn“uuwa_;u& aaol
' : *Ajuo sasodind uonewoyul
—UHl_ al _ F_M\A_ _ O& m|_| >—. __w\Susm_n_ 20 Ssaljluswe _H_ Joj sPRUYRIY daoL Aq paiiddns sbuimesp yeip ‘spanydly goL woly sbuimelp Adod paey jeubuo jo ssidodojoyd
quaIp Aq pd Aq uma wm_u_‘ﬁ uL@_w\S“—r_@_n_ () wmm\_ou—m - |enuapisay _H_ 'S1ewIo} 3|1} Paj|o1u0d-Uou woly jualdidal ay) Aq paread usaq aney yaiym syuud ‘sa|iy ubisap papie sandwiod
Jaue UOIEAIUNWIWO eIUBDISY ‘BpNjoul SO} JUSWN0p pajjouodun sbuimelp papie sndwod Bunuud Jo buuado usym swaysAs seandwod
3N°03°ydieppoi@ojul 3 —\O& 1ue|d v0 1ed! D - [eljuspIssy _H_ 0 Ayjignedwodul ay) Jo ynsai e se Jo quaididal ay) Jo Led ay) Lo JOLB UewINY JO 3 nsal e se pajaidiajuIsiu Jo pais)je
185S ¥206 82 (0) ¥+ L “uoIsInay SMOpPUIM Um_mc< €0 wooJyieg - |enuaplisay _H_ 2q Aew yIym JeuLIO} JUBWINDOP Pa||oAuodUN Ue Ul pasn ‘sBuimelp Jo Adeindde sy} 8insus Jouued s18)YLY AdOL
. ) Bty _ 'S1)YDIY Q0L Woly paniadal sbuimelp jo sabewl 4Ma/4ad
1ae m._.m. 158}|9g ‘peoy susand 9 ainsopus ulg 20 woolpag - [eljusplsay _H_ pajudun 1o ‘spa81yday agol Aq panssi sbuimelp Adod paey [euibuo apnjpul sjewo) JuswnIop pajj03uo) ‘spafoid
'asnoH djuey Jooj4 puz | U O_HNELOU_.C_ - ¢S (sooeds X) abeloys w_U\AU 10 er_utv_\@c_c_ﬁ_\@c;_._ - |enuspisay _H_ UOIINIISUOD Ul SJeWLI0) JUSLNDOP Pajj013uod paroidde uo Ajas Ajuo ues spuaidial Jey) wiuod spauYIY adoL
S193)YdIY AdOL snyes “HINIVIDSIA

S [4 L 0 00l - 1
I L L c0 [3ne7 - ue|d ¥O L0

(w) ajeds N

(r¥8€L / ;WpO) dEde
[T 20 1LINN * L

- o I|BE




pan1asal sIYBL Iy PI] S1P2UY2LY AAOL @

| —

S —

90

(z4SE6 / ;W.8) dvde

]

20 LINN

| *mO

ol

(ZHELOL / - W¥6) dSaE 7
LO LINN

*mO |

90

kq kq
_‘OOON < N_ D mUl_ ON D O._- mUmUn_ Ge/c0/8¢ Py | umig :uondudsag :21eQ e Kiepunoq a1s pawnssy ERIV=IMIERVIT=IN] ‘
JaquinN buimesq 21
N A anss| buluueld|  52/20/8¢2 L0d 1PA9 ybiy 1B (XX Ao Suopwoup paITB o
wl_ _w>®|_ - Cm_n_ <O >mmo _\N \AQOCMU oL A ouasea Buo COV sue eubou .m::sEnm_r.onbw_Sﬁm: oa
B Buimelq| ‘0N 12foid eale Jue|d 60 pIoy 1 1 11 E| -Kouedansip
. € Jo} aoeds mc_vtm& Jed paulelay _H_ Aue Jo pawiojul 8¢ 0} S| 13811YDIE BU} PUE 3)IS UO SUOISUSWIP || JO UONEDIIISA Y]} IO} 3|qisuodsal ale SI0)0eU0)
m@@m.‘_ mw _NC @O‘_H_ m< OO _\ . _\ SHOMPUQ sSiw g HH 80 (pjoyasea] mCOI_ uo) aueT _mcmo‘_n_ “Juaididal 8y} JO jsii au 1e Ajunua aq [|im YaIym uodn duel[al ‘SJewo) JUBWNDOP Pajjosuodun uo Aued piy)
:awe 129foud :abeq 9|eds ur_m__%v_m 10 | 10 aoeds @C_v_th 182 pauIely _H_ Aue 1o juaididal ay) Aq aduelfal jo ynsai e se Buisiie abewep Jo sso| Aue o} Ayjiqisuodsal nwc awuum%uwuzui aaol
' : *A|uo sasodind uonew.oul
—UHl_ oll F\_W\A_ _ O& m|_| >ﬁ IeMy m_|_ 20 Soljluswe _H_ Joj sPRUYRIY daoL Aq paiiddns sbuimesp yeip ‘spanydly goL woly sbuimelp Adod paey jeubuo jo ssidodojoyd
. 215 %a P Aq uma wm_ucn uL@_w\Sur_ m_n_ () w@m.\_ou_m - |enuapisay _H_ 'SJewo} 3|} pa||o1puod-uou woly Juaidinal ay) Aq pajeasd usaq aney ydiym syund ‘sajly ubisap papie Jendwod
: 9pN|OUl S}eW.IO) JUBWINOP pajjoJjuodun ‘sbuimelp papie sandwod bunuud Jo buuado usym swalshs seynduwiod
JN°03°yd2ieppoi®ojul 3 —‘O& i9jueld vo uonESIUNWWO) - |eRUSPISSY _H_ 0 Ajignedwodul ay) Jo 3 nsal e se Jo ‘uaididal ay) jo Hed ay) Uo 10419 UewNyY JO }nsal e se pajaidiajuisiw Jo pais)je
/856 206 82 (0) v+ L “uoIsInay SMOpPUIM Uw_mc< €0 woolyleg - |elnuspisay _H_ 99 Aew yd1ym JeULIO} JUSWINIOP P3||0AUOIUN UE Ul pasn ‘sBuimesp Jo Adeindde ay ainsus Jouued spR)YdIY adOL
. B T 'S1)YDIY Q0L Woly paniadal sbuimelp jo sabewl 4Ma/4ad
1ae m._.m‘ 1584(99 ‘PeOY SUSBND 9 ainsopus ulg 20 woolpag - [eljusplisay _H_ pajudun 1o ‘spa81yday agol Aq panssi sbuimelp Adod paey [euibuo apnjpul sjewo) JuswnIop pajj03uo) ‘spafoid
9SNOH dlue}| 10o]4 pug CO_HNE‘_OL.C_ B Nm Awwqum X) w@chum m_U\AU 10 er_utv_\mc_c_ﬁ_\@c;_._ - |enuapissy _H_ UONDNIISUOD Ul S}eWIO) JUBINJOP PajjoAuod panoidde uo Ajai Ajuo ued syuaididas Jeyy Wiuod $199)421y da0L
SPA3UYIIY aaol snjels HINIVIDSIa
- o o D7 [9A97 - ue|d VO L0
(w) ajeds
TN . +E0 O e A s L S BT
\ - - N s - - P EEE TN, B - e Soa s
! |
| 1 | — |
\\\\\\ —
! *
| Il — — | .
=] - — — 1%L0
[ O
7 i -
o0
(O)®) 00L'9L+
=




panasal sIYBU IV PYT SP3UYIY AdOL O

kq Aq
mOOON < N_D n_N_ ON Dol_. mu_mu“_ Ge/c0/8¢ piyd | umig :uondudsag :21eQ e Kiepunoq a1s pawnssy ERIV=IMIERVIT=IN] ‘
JaquinN buimesq 21
a1 A anss| buluueld|  5z/20/82 L0d [9A3] ybiy 1 W XX 4|u0 SuoISUSWIp panBly 357)
44 [9A97 - Ueld VO NEEOLT AdOUY 0L (01 0usseor Buon uo) suen eubos Sawarp o) o0
B Buimelq| ‘0N 12foid eale Jue|q 60 pIoy 1 1 11 E| -Kouedansip
X ¢ 10} aoeds mr:v_‘_mn_ Jed paulelay _H_ Aue Jo pawioju aq 0} s 123}IYDJe Y} PUE 3)IS UO SUOISUSLUIP |[B JO UONLDILISA ) 10} 3|qisuodsal e S10}0e1u0)
m@@m.‘_ mw _NC mo‘_n_ m< OO _\ . —‘ OMYIUQ SSIW TR MH 80 (pjoyasea] mCOA_ uo) aueT _mcmo‘_n_ “Juaididal 8y} JO jsii au 1e Ajunua aq [|im YaIym uodn duel[al ‘SJewo) JUBWNDOP Pajjosuodun uo Aued piy)
:dweN 328foid :abeq 9|e2S HL@__\AV_W 10 | 10} aoeds mc_v_LmQ 182 paulelsy _H_ Aue 1o yuaidial ayy Aq @duelfal jo ynsai e se Huisiie abewep Jo sso| Aue 1oy Ayjiqisuodsas ou ydadde sp8YRIY AJOL
B H *Ajuo sasodind uoneuwsojur
—UHl_ ol F_M\A_ _ O& m|_| >—. __m\Susm_n_ 20 Ssaljluswe _H_ Joj sPRUYRIY daoL Aq paiiddns sbuimesp yeip ‘spanydly goL woly sbuimelp Adod paey jeubuo jo ssidodojoyd
. quaId Aq D :Aq um@ wmv:n uL@_w\SH—s@_n_ ({1} wmm\_ou—m - |enuapisay _H_ 'S1ewIo} 3|1} Paj|o1u0d-Uou woly jualdidal ay) Aq paread usaq aney yaiym syuud ‘sa|iy ubisap papie sandwiod
A . . : : ) : . 9pN|OUl S}eW.IO) JUBWINOP pajjoJjuodun ‘sbuimelp papie sandwod bunuud Jo buuado usym swalshs seynduwiod
3N"02°Y2Ieppol@ojul 3 i9jueld vo uolESIUNWIWO) - |BRUSPISSY _H_ 0 Ajignedwodul ay) Jo 3 nsal e se Jo ‘uaididal ay) jo Hed ay) Uo 10419 UewNyY JO }nsal e se pajaidiajuisiw Jo pais)je
1855 7206 82 (0) p+ L —\O& uoisiney SMopuim Um_mc< €0 woouyieg - |enuapisay _H_ 2q Aew yIym JeuLIO} JUBWINDOP Pa||oAuodUN Ue Ul pasn ‘sBuimelp Jo Adeindde sy} 8insus Jouued s18)YLY AdOL
. ) Bty 'S1)YDIY Q0L Woly paniadal sbuimelp jo sabewl 4Ma/4ad
1ae m._.m. 1se}|9g ‘peoy susand 9 ainsopus ulg 20 woolpag - [eljusplsay _H_ pajudun 1o ‘spa81yday agol Aq panssi sbuimelp Adod paey [euibuo apnjpul sjewo) JuswnIop pajj03uo) ‘spafoid
'asnoH djuey Jooj4 puz | U O_HNELOU_.C_ - ¢S (sooeds X) abeloys m_U\AU 10 er_utv_\@c_c_ﬁ_\@c;_._ - |enuspisay _H_ UOIINIISUOD Ul SJeWLI0) JUSLNDOP Pajj013uod paroidde uo Ajas Ajuo ues spuaidial Jey) wiuod spauYIY adoL
S193)YdIY AdOL snyes “HINIVIDSIA
IAIEV ajeas — I 4 [9A3] - ue|d VO 10
AN
—
|

00988+




panasal sIYBU IV PYT SP3UYIY AdOL O

kq Aq
NOOON < N_ D mU D ON D O._. _...U_...Un_ Ge/c0/8¢ Py | umig :uondudsag :21eQ e Kiepunoq a1s pawnssy ERIV=IMIERVIT=IN] ‘
JaquinN buimesq 21
a1 A anss| buluueld|  5z/20/82 Lod [9A3] ybiy 1 W XX 4|u0 SuoISUSWIp panBly 357)
SN 19427 - Ueld ¥ NEEOLT AdOUY 0L (01 0usseor Buon uo) suen eubos Sawarp o) o0
B Buimelq| ‘0N 129foid eale Jue|d 60 pIoy 1 1 11 E| -Kouedansip
X ¢ 10} aoeds mr:v_hmn_ Jed paulelay _H_ Aue Jo pawioju aq 0} s 123}IYDJe Y} PUE 3)IS UO SUOISUSLUIP |[B JO UONLDILISA ) 10} 3|qisuodsal e S10}0e1u0)
m@@m.‘_ mw _NC @O‘_H_ m< OO _\ . —‘ OMYIUQ SSIW TR MH 80 (pjoyasea] mCOI_ uo) aueT _mcmo‘_n_ “Juaididal 8y} JO jsii au 1e Ajunua aq [|im YaIym uodn duel[al ‘SJewo) JUBWNDOP Pajjosuodun uo Aued piy)
:aweN 129foid :abeq CIERIN usm__\Av_m 10 Aue 1o yuaidial ayy Aq @duelfal jo ynsai e se Huisiie abewep Jo sso| Aue 1oy Ayjiqisuodsas ou ydadde sp8YRIY AJOL
) L 10} ddeds @C_v_hmQ 4ed paulelay _H_ *Ajuo sasodind uoneuwsojur
UHl_ oll F\_m\A_ _ O& mn_u >ﬁ IeMy m_|_ 20 Soljluswe _H_ Joj sPRUYRIY daoL Aq paiiddns sbuimesp yeip ‘spanydly goL woly sbuimelp Adod paey jeubuo jo ssidodojoyd
. . %a P10 Aq uma wm_utn ”E@_w\Sus m_n_ S0 wmm.\_ou_m - |enuapisay _H_ 'S1ewIo} 3|1} Paj|o1u0d-Uou woly jualdidal ay) Aq paread usaq aney yaiym syuud ‘sa|iy ubisap papie sandwiod
. ‘BpNjoul SO} JUSWN0p pajjouodun sbuimelp papie sndwod Bunuud Jo buuado usym swaysAs seandwod
JN°03°yd2ieppoi®ojul 3 —‘O& i9jueld vo uonESIUNWWO) - |eRUSPISSY _H_ 0 Ajignedwodul ay) Jo 3 nsal e se Jo ‘uaididal ay) jo Hed ay) Uo 10419 UewNyY JO }nsal e se pajaidiajuisiw Jo pais)je
/856 206 82 (0) v+ L “uoIsInay SMOpPUIM Um_mc< €0 woolyleg - |elnuspisay _H_ 99 Aew yd1ym JeULIO} JUSWINIOP P3||0AUOIUN UE Ul pasn ‘sBuimesp Jo Adeindde ay ainsus Jouued spR)YdIY adOL
. ) S 'S1)YDIY Q0L Woly paniadal sbuimelp jo sabewl 4Ma/4ad
1d6 m._.m‘ 158429 'Peoy susdND 9 uoIneW.IOLU ainsopus ulg 20 woolpag - [eljusplisay _H_ pajudun 1o ‘spa81yday agol Aq panssi sbuimelp Adod paey [euibuo apnjpul sjewo) JuswnIop pajj03uo) ‘spafoid
9SNOH dluey | 100]4 pug u. L. | - ¢S (sooeds X) abeloys ETbl®) 10 er_utv_\mc_c_ﬁ_\mc;_._ - |enuspisay _H_ UOIINIISUOD Ul SJeWLI0) JUSLNDOP Pajj013uod paroidde uo Ajas Ajuo ues spuaidial Jey) wiuod spauYIY adoL
SP3AUYdIY aaol smeys dIWIVIdSIa
S [4 L 0 (0[0) e
lﬂmum . . | DN [9A97 - Ue|d VO LO
AN
AN
L0 ] 10
— — —
7 E
[ \ 7
/ ) A B \
\ / I\ \ / |
\ / \ /
\ /
\ / v // \\
\ / 00c'6L+
\ / \ /
L A |
\ /
\ N/
X M * — . e
/ N\ VT | | /\
/ \ — / N\
/ \ / \
, . (Mevy / ;wiLp) dLgl = 50 [ SN
/ \ 0 LINN 00 00 I I
/ \
/  (sleumo (24599 / ;W29) dege /| / (slBumo
\\ Ua.1IN> J0y) / €0 LINN 7 \\ 1Ua.Nd I0y) / _
, obeseb jeussyur ] , obeieb |eusajul |
¥
, A
\ A= A =
\ / AN / =T A - C
/ \ o i +0L | Il
\ / N\ / | —
N/
\ / N — } E-=—=-- i e
\ / /N I —
\ / / \ NN | R
\ / N ~1 | (Keas Buoy T (I
N\ L0 —— /
\ / 90 N (1) 0L + SIousIAg) | <0 4
\ / ===
\ / b _
\ / [
\ / |
\ / |
\ / = ~ ~
\ / 7 | ’ P 1l N Tkesbuoi) 1O |
L) N (fesBuol ) L Il 7\ \ Rl 10 |
v y || ess buor s 10 | L7 o ; ,,
Vi 7 K -
y — —

|
v0




pamiasal sIYBU IV PYT SPSUYIY AdOL O

=

L000€-V-4Q-ZZ-06-AOL-D94 |  se/e0/8 |y | umia
JaquinN buimesg e -
a1 Al anss| buluueld §2/20/82 L0d “AuO SuoISuBIp PoINGy 3501
—.:LOZ - Co_u.m>®_m <U 5 >mmo _\N ‘ “Buimelp m_$ EEV aeds &: og
B Buimesq ‘0N 128foid “fouedansip
N ‘usiut Aue Jo pauLiojul 3G 0} I 193)Y21L 3Y) PUB 3)IS UO SUOISUBLLIP |[B JO UOIEDYLISA 3y} 10} 3|qIsuodsal e SI0)IeNu0)
So m ele w _ eu mo.._ n_ m< OO —‘ . —‘ £216 1UB 6 ro__n_ 4 uaididal 3y} 4o st ay} Je Ajaunua aq [|im yoiym uodn adueljal ‘sjewo) JUSWNdop pajjo3uodun uo Ayed paiyy
:aweN 128foid :abeq IR Ddd A31b 3yDbi| e 8Aey sbuidae) 281 3y3 Aq @duelja1 Jo nsai e se Buislie abewep 1o sso| Aue Joj Ayjiqisuodsal ou 3dedde sPaUY2IY AQOL
‘s|ieep DYO AKaib u_,_mw__ yum *Ajuo sasodind uonewsojur
UHI_ ol _ £ m>_ _o& mn_l >—. SYLIG pad Ul pep ! Bul p|Ing 3yl Joj sPaYYRIY daoL Aq paijddns sbuimesp yeip ‘spanydly goL woly sbuimelp Adod paey jeuibuo jo ssidodojoyd
Jual A :Aq um : : . o
1 ek e "ysiul Ddd dPelq e aney
yn'0d'ydeppoi@oul 3 . nedwodul ay} 4o 3ynsal e se 1o Juaididal 3y} Jo Med ay) U JOLIS UeWINY JO }NSal e se PajaIdialuIsIL 10 paid)je
1856 206 82 (0) v+ 1 —\ O& UOISIAS' mmc__ _m._ —UC E m__‘m meLm‘_uF \SOUC_>> v_‘_O\Sv_u_.hQ mm_ —>_ .ww u_ I MO 90 Aew d1ym 1eULI0) JUBWINDOP Pa|[013U0UN U Ul Pasn ‘sBuimelp Jo Aeindde ay) ainsua Jouued sPaUYLY doL
. ) :UoIsInGY wmm_ @ Uwumo‘_n_ 20 'SPRLYIY Q0L Woly panadal sbuimesp jo sabew 4Ma/4ad
1a6 m._.m. 1584|299 ‘peoy sudsnpd 9 :sajou U915 PRIANO| A216 1B pajundun 1o 'sPa)y21y gaoL Aq panssi sbuimelp Adod piey [eutbLo apnppul syewLIo} JuBWNd0p Pajjouo) ‘safoid
asnoH djuey] Jooj4 puz | UO _HNE._ 0%C _ - Nm * p | yobn 10 UONINIISUOD Ul SJEWIO) JUBLINJOP Pajj013u0d paroidde uo Ajas Ajuo ued sjuaidial Jey) wiuod sPa)YdLY ddoL
S3¥UYdIY aaolL smeis HINIVIDSIA
ﬂmum — — Y}ON - uonend|3 vyo 10O
T —————
_ | ] /

uerd Ao




pan1asal sIYBL Iy PI] S1P2UY2LY AAOL @

¢000€-V-4Q-ZZ-06-A0L-D99d |  s2/20/82 | o | e
JaquinN buimesg 21 o
a1 Al anss| buluueld §2/20/82 L0d T SOt MID G o)
SHDOW - CO_HN>®_W <o 5 >m.mo _\N ‘ .m:_am_nm_SEobm_mufm: og
B} L buimeig ‘0N 123foid “fouedansip
N ‘usiut Aue Jo pauLiojul 3G 0} I 193)Y21L 3Y) PUB 3)IS UO SUOISUBLLIP |[B JO UOIEDYLISA 3y} 10} 3|qIsuodsal e SI0)IeNu0)
So m ele w _ eu mo.,_ n_ m< OO —‘ . —‘ dstuy Y21ym uodn adUBl[a] 'SJeWUIO JUSWNIOP PajjoAuodun uo Aued piiyy
awep 1sfold :abed :9|eas Ddd Kb H_.F._G__ e aney mmC_QQmU ° Aue 1o juaidial ayy Aq @duelfal jo ynsai e se Huisiie abewep Jo sso| Aue 1oy Ayjiqisuodsas ou ydadde sp8IYRIY AJOL
's[1e1dp DYO AKaib usm__ yum *Ajuo sasodind uonewojur
104 SYRYYI £q paiddns sbuimelp jeip sy wouy sbumelp Adod piey [euibuio jo saidodojoyd
UHI_ w.__r‘_m%__o& mn_l >—. S3P1Q pal ul pejd si mC__U___JQ |yl * ' s m“_‘_c<~m__m_0w oa‘_ ”8, uou wo. cw_%_umwm A ' w<mm_mw.Wm mwﬁ o1 \%m und ﬂw”* _r_m_mw *w e J3; :QEMU
aualD Aq pxD Aq umg N : ok 18I0} 3]l PaJ|0AIU03- ) Juaididal 3y Aq pay q aney y1rym spund 'sajy ubissp papre Jay
: ‘ysiul} Ddd doe|q e aaey ‘BpNjpul S} JUSWN0op pajjouodun sbuimelp papie seindwod Bunuud Jo buuado usym swaysAs sendwod
AN'0d'ydieppoi®ojul 3 7 0 Ayjignedwodul ay) Jo ynsai e se Jo quaididal ay) Jo Led ay) Lo JOLB UeWINY JO 3 nsal e se pajaidiajuisiu Jo pais)je
1855 1206 82 () Pr+ L _\O& T mm:___m‘_ pue sjjis ‘sswesy mopulp * JHomPLq mM—\/_ B HH €0 9 Al YdIyM JeULIO) JUSWNDOP P3J|OJIUOIUN LB Ul Pasn ‘sBuimelp Jo Adeinde ay) ainsua Jouued sRYYIY Q0L
. B B sse 9]1S0.4 'S1)YRIY Q0L WOy paniadas sbuimelp jo sabewl 4Mad/4ad
1de6 m._.m. 15ej|8g ‘peoy sussnp 9 :sajou U335 DOIANO Ww._ﬂu@ H G_n_ L) pajudun Jo ‘spayydly adol Aq pansst sBuimelp Ados U‘_mr_r__m: OmU:_u:“” Mm_EQ EmE:uoﬂbvm__ob:ou ‘spafoid
3snoH duey] Joojg puz | UO _HME._ Ou_.C _ - Nm - p | 4on L0 UONINIISUOD Ul SJEWIO) JUBLINJOP Pajj013u0d paroidde uo Ajas Ajuo ued sjuaidial Jey) wiuod sPa)YdLY ddoL
SP3AUYPIY aaol sneys WINIVIDSIa

S [4 L 0
[ . .

(w) ajess

00L -1
Yyinos - uonend|a vo Lo

00¢€'/8

0S¢'68

10

00v'.8

00C'¥8

uerd Ao

10




pan1asal sIYBL Iy PI] S1P2UY2LY AAOL @

€000€-V-40-ZZ-0€-AOL-99d |  s2/20/82 | o | e
JaquinN buimesg 21 o

a1 Al anss| buluueld §2/20/82 L0d RO OB PO o)
u.mw\s uw ”_.mmm - Co_um>®_m <w >m.mo _\N “Buimelp m_L. EEV aeds &: og
@1 Bumesq ‘0N 13foid “fouedansip
A ‘usiut Aue Jo pauLiojul 3G 0} I 193)Y21L 3Y) PUB 3)IS UO SUOISUBLLIP |[B JO UOIEDYLISA 3y} 10} 3|qIsuodsal e SI0)IeNu0)
So m ele w _ eu mo.h n_ m< OO —‘ . —‘ ystuy “Juaididal 8y} JO jsui ay 1 Aj2unua aq [|im YaIym uodn aduel[al ‘SJewo) JUBWNDOP Pajjosuodun uo Aued piy)
awep 1sfold :abed :9|eas Ddd K016 H_.F._G__ e aney mmc_o_n_ ed . Aue 1o juaidial ayy Aq @duelfal jo ynsai e se Huisiie abewep Jo sso| Aue 1oy Ayjiqisuodsas ou ydadde sp8IYRIY AJOL
‘s|ieep DYO Koib usm__ yum *Ajuo sasodind uonewojur
Uu.l_ ol _ £ m>_ _O& mn_l >—. S$YP1G pas Ul pep s Bul pIing ayL . Joy sp@)YRIY aaoL Aq paijddns sbuimep yeip ‘spayyiy goL woy sbummelp Adod piey jeurbuo jo seidodojoyd
JuaI) Aq P g umg B . . HE 'S1ewIo} 3|1} Paj|o1u0d-Uou woly juaidial ay) Aq pareasd usaq aney yaiym syuud ‘sa|iy ubisap papie saindwiod
. ‘ysiuly Ddd e|q e aney ‘BpNjpul S} JUSWN0op pajjouodun sbuimelp papie seindwod Bunuud Jo buuado usym swaysAs sendwod
AN'0d'ydieppoi®ojul 3 7 0 Ayjignedwodul ay) Jo ynsai e se Jo quaididal ay) Jo Led ay) Lo JOLB UeWINY JO 3 nsal e se pajaidiajuisiu Jo pais)je
185S ¥206 82 (0) v+ L _\O& ;uoIsinay mmc___m‘_ pue sjjis ‘sswelj MOpUIM ° HHOMYPUQ SSIN 78 HH €0 9 Al YdIyM JeULIO) JUSWNDOP P3J|OJIUOIUN LB Ul Pasn ‘sBuimelp Jo Adeinde ay) ainsua Jouued sRYYIY Q0L
106 €19 ‘1sejjag ‘peoy susanp 9 — . b — () 23uiidun 10 'SPy Aq panss! sBuimey, Eowt‘_mm«_r_uhu_mmuomp ”_M“_*, Mw\m”uoﬂ N_Mﬂwsswuun bomm_.w,.um‘_m”_:h mR,m_%nm_m

'3SNOH IUEY] J0O4 PUZ CO_HNELOWC_ _ Nm :sajou U9312s PaJANO| £aib Hr_@_n_ 10 pajul 1321V adOL Aq panss! sbuimelp paey eublio apnpout si 33 P Pa3||03u0) 'sp3l

$193YIY aaol

snyeys

UONINIISUOD Ul SJEWIO) JUBLINJOP Pajj013u0d paroidde uo Ajas Ajuo ued sjuaidial Jey) wiuod sPa)YdLY ddoL
dIWIvIdSIa

S [4 L 0
[ . .

(w) ajess

}sej - uonend|3 vo 20

00l - |

00l -1
IS9M\ - uonend|3 vod Lo

10

02006

uerd Ao

20




Project: Frognal Garages 17

,§\\\\\N\

Appendix 2 \\\\\\\\\\\\\\5‘

GHA Overheating Toolkit

Documen t Name/Number Frognal Garages Sustainability Statement v1.1

mesbuildingsolutions.co.uk Listen. Consider. Apply. Deliver.

Newark Beacon, Cafferata Way, Newark, Nottinghamshire NG24 2TN Part of the FOCUS Group




EARLY STAGE OVERHEATING RISK TOOL version 10, 1uy 2019

This tool provides guidance on how to assess overheating risk in residential schemes at the early stages of design. It is specifically
a pre-detail design assessment intended to help identify factors that could contribute to or mitigate the likelihood of overheating.

The questions can be answered for an overall scheme or for individual units. Score zero wherever the question does not apply.
Additional information is provided in the accompanying guidance, with examples of scoring and advice on next steps.

Find out more information and download accompanying guidance at goodhomes.org.uk/overheating-in-new-homes.

KEY FACTORS INCREASING THE LIKELIHOOD OF OVERHEATING] KEY FACTORS REDUCING THE LIKELIHOOD OF OVERHEATING

Geographical and local context

#1 Where is the South east

scheme in the UK?
See guidance for map

Rest of England and Wales

Northern England, Scotland & NI | 0 | 4

Central London (see guidance)
Grtr London, Manchester, Bham | 2 | 3

Other cities, towns & dense sub- 1
urban areas

#2 Is the site likely to
see an Urban Heat
Island effect?

See guidance for details

#8 Do the site surroundings feature significant
blue/green infrastructure?

Proximity to green spaces and large water bodies has 0
beneficial effects on local temperatures; as guidance, this 1
would require at least 50% of surroundings within a 100m
radius to be blue/green, or a rural context

Site characteristics

#9 Are immediate surrounding surfaces in majority
pale in colour, or blue/green?

Lighter surfaces reflect more heat and absorb less so their 1.0
temperatures remain lower; consider horizontal and vertical
surfaces within 10m of the scheme

#3 Does the site have Day - reasons to keep all n
barriers to windows windows closed
opening? Day - barriers some of the 0
- Noise/Acoustic risks time, or for some windows 4
- Poor air quality/smells e.g. €.g. on quiet side
C:f;; tf)icst? % :g car park or Ntht - reasons to keep all n
- Security risks/crime windows closed
- Adjacent to heat rejection Night - bedroom windows OK 0
plant to open, but other windows 4

are likely to stay closed

#10 Does the site have existing tall trees or buildings
that will shade solar-exposed glazed areas? 0
. . 1
Shading onto east, south and west facing areas can reduce

solar gains, but may also reduce daylight levels

Scheme characteristics and dwelling design

#4 Are the dwellings flats?

Flats often combine a number of factors
contributing to overheating risk e.g. dwelling size, heat 3|3
gains from surrounding areas; other dense and enclosed
dwellings may be similarly affected - see guidance for
examples

#11 Do dwellings have high exposed thermal mass
AND a means for secure and quiet night ventilation?
Thermal mass can help slow down temperature rises, but it 10
can also cause properties to be slower to cool, so needs to be
used with care - see guidance

#5 Does the scheme have community heating?
i.e. with hot pipework operating during summer, especially in 3|0
internal areas, leading to heat gains and higher temperatures

#12 Do floor-to-ceiling heights allow
ceiling fans, now or in the future?
Higher ceilings increase stratification and air
movement, and offer the potential for ceiling fans | > 2.8m 1

>2.8m and

fan installed 0

Solar heat gains and ventilation

#6 What is the estimated average glazing
ratio for the dwellings?

>65% | 12

(as a proportion of the facade on solar-exposed o

areas i.e. orientations facing east, south, west, and >60% | 7 0
anything in between). Higher proportions of glazing

allow higher heat gains into the space >35% | 4

#13 Is there useful external shading?

Shading should apply to solar exposed (E/S/W)
glazing. It may include shading devices, balconies ={aa5A NG
above, facade articulation etc. See guidance on
"full" and "part". Scoring depends on glazing >50% 4 2
proportions as per #6

>35% | 2 | 1

#7 Are the dwellings single aspect?

Single aspect dwellings have all openings ;
on the same facade. This reduces the Single-aspect | 3 0
potential for ventilation

Dual aspect | 0

Openings compared to
Part F purge rates

=Part F

#14 Do windows & openings
support effective ventilation?
Larger, effective and
secure openings will
help dissipate heat
- see guidance

Single-aspect | inimum

required

Dual aspect

Sum of contributing

10
factors:

TOTALSCORE | 7 =

Sum of mitigating [ 3

minus
factors:

ey

score >12:

Incorporate design changes to reduce risk
factors and increase mitigation factors
AND Carry out a detailed assessment (e.g.
dynamic modelling against CIBSE TM59)

score between 8 and 12:

Seek design changes to reduce risk factors
and/or increase mitigation factors

AND Carry out a detailed assessment (e.g.
dynamic modelling against CIBSE TM59)

score <8:

Ensure the mitigating measures are retained,
and that risk factors do not increase (e.g. in
planning conditions)
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Water Consumption Calculations

Document Name/Number Frognal Garages Sustainability Statement v1.1

mesbuildingsolutions.co.uk Listen. Consider. Apply. Deliver.

Newark Beacon, Cafferata Way, Newark, Nottinghamshire NG24 2TN Part of the FOCUS Group




CSH Wat Tool May 09

global

Job no:
Date:|21/02/2025

Assessor name:|Tom Reynolds

Registration no:

Development name:|Frognal Garages

Issue Date:

Rainwater  Greywater

Results ‘|

WATER EFFICIENCY CALCULATOR FOR NEW DWELLINGS

(for use with the Code for Sustainable Homes issues Wat 1 for the May 2009 and
subsequent versions)

Dwelling Description |Units 1 & 2

1st step - Select from options below:

Is a Rain and/or Greywater N
system specified? °
Is a shower AND bath present? Yes

Has a washing machine been N
specified? °

Has a dishwasher been N
specified? o

2nd step - Build spreadsheet (click button below)

As soon as this button is pressed the spreadsheet
will change according to the options selected
previously in the 1st step. Scroll down to see the
changes.

BUILD SPREADSHEET ‘

3rd step - Enter consumption details for the specified fittings

;[)’:Eig Kitchen taps) Fitting type Flow rate (litres/min) Nl;irtrtli':‘;r:f
1 Basin Taps 6.00 2
2
3
4
Proportionate flow rate (litres/min) 4.20

1of6
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Consumption / person / day (Litres)

11.06

20of6




CSH Wat Tool May 09

Fitting type Capaci?llitt;:)verﬂow leji:l:ilz‘zrsof
1 Bath 170.00 2
2
3
4
Proportionate capacity to overflow (litres) 119.00
Consumption / person / day (Litres) 18.70

SHOWERS Fitting type Flow rate (litres/min) Nl:i'::it:‘zr:f
1 Shower 8.00 2
2
3
4
Proportionate flow rate (litres/min) 5.60
Consumption / person / day (Litres) 34.96

Where no dishwasher
is specified, a default
consumption figure of
1.25 litres per place
setting is used.

Consumption / person / day (Litres) 4.50

30of6
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WASHING MACHINES Number of

fittings

Where no washing
machine is specified,
a default consumption
figure of 8.17 litres per
kilogram of dry load is
used.

Where no washing machines have been specified but plumbing for future
supply of grey/rainwater was installed, please enter details:

Consumption / person / day (Litres) 17.16

5 Number of
WC's fittings

Fitting Type Flush Type Volume**

Full Flush 4.00
1 WCs 2
Part Flush 2.60

Full Flush

Part Flush

Full Flush

Part Flush

Full Flush

Part Flush

Average effective flushing volume (litres) 3.06

Consumption / person / day (Litres) 13.53

40f6
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KITCHEN SINK TAPS Fitting Type Flow rate (litres/minute) Nl:irt‘t]it:‘i;:f
1 Kitchen Taps 10.00 1
2
3
4
Proportionate flow rate (litres/min) 7.00
Consumption / person / day (Litres) 14.76

WASTE DISPOSAL UNIT

Is a waste disposal unit specified for the dwelling? No

Consumption / person / day (Litres) 0.00

WATER SOFTENER

Water Softener in use? No

Total capacity used per regeneration (%)

Water consumed per regeneration (litres)

Average number of regeneration cycles per day (No.)

Number of occupants served by the system (No.)

Water consumed beyond 4% person / day

(Litres) 000

50of 6
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4th step - Analyse Results Go to Start

NET INTERNAL WATER CONSUMPTION (litres/person/day) 114.67
RAINWATER ONLY COLLECTION SAVING (litres/person/day) 0.00
GREYWATER ONLY RECYCLING SAVING (litres/person/day) 0.00
RAIN/GREYWATER COLLECTION SAVING (combined (litres/person/day) 0.00

system)

NORMALISATION FACTOR (litres/person/day) 0.91

TOTAL WATER CONSUMPTION (litres/person/day) 104.4

CSH CREDITS ACHIEVED 3
CSH MANDATORY LEVEL: Level 3/4

17. K COMPLIANCE

EXTERNAL WATER USE (litres / person / day) 5.00
TOTAL WATER CONSUMPTION (litres / person / day) 109.4
17. K COMPLIANCE? Yes

BRE Global 2009. BRE Certification is a registered trademark owned by BRE Global and may not be
used without BRE Global's written permission.

Permission is given for this tool to be copied without infringement of copyright for use only on projects
where a Code for Sustainable Homes assessment is carried out. Whilst every care is taken in
preparing the Wat 1 assessment tool, BREG cannot accept responsibility for any inaccuracies or for
consequential loss incurred as a result of such inaccuracies arising through the use of the Wat 1 tool.

PRINTING: before printing please make sure that in "Page Setup" you have selected the page to be as
"Landscape" and that the Scale has been set up to 75% (maximum)

6 of 6
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global

Job no:
Date:|21/02/2025

Assessor name:|Tom Reynolds

Registration no:

Development name:|Frognal Garages

Issue Date:

Rainwater  Greywater

Results ‘|

WATER EFFICIENCY CALCULATOR FOR NEW DWELLINGS

(for use with the Code for Sustainable Homes issues Wat 1 for the May 2009 and
subsequent versions)

Dwelling Description|Units 3 - 7

1st step - Select from options below:

Is a Rain and/or Greywater N
system specified? °
Is a shower AND bath present? Yes

Has a washing machine been N
specified? °

Has a dishwasher been N
specified? °

2nd step - Build spreadsheet (click button below)

As soon as this button is pressed the spreadsheet
will change according to the options selected
previously in the 1st step. Scroll down to see the
changes.

BUILD SPREADSHEET ‘

3rd step - Enter consumption details for the specified fittings

Iﬁlfjg Kitchen taps) Fitting type Flow rate (litres/min) Nl:i':t]it:::f
1 Basin Taps 6.00 1
2
3
4
Proportionate flow rate (litres/min) 4.20

1of5
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Consumption / person / day (Litres) 11.06

Fitting type Capacit()llitt:a:)verﬂow Nl;irtr:il;;rsof
1 Bath 170.00 1
2
3
4
Proportionate capacity to overflow (litres) 119.00
Consumption / person / day (Litres) 18.70

SHOWERS Fitting type Flow rate (litres/min) leji::i':‘zr:f
1 Shower 8.00 1
2
3
4
Proportionate flow rate (litres/min) 5.60
Consumption / person / day (Litres) 34.96

Where no dishwasher
is specified, a default
consumption figure of
1.25 litres per place
setting is used.

Consumption / person / day (Litres) 4.50

20of5
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WASHING MACHINES Number of

fittings

Where no washing
machine is specified,
a default consumption
figure of 8.17 litres per
kilogram of dry load is
used.

Where no washing machines have been specified but plumbing for future
supply of grey/rainwater was installed, please enter details:

Consumption / person / day (Litres) 17.16

5 Number of
WC's fittings

Fitting Type Flush Type Volume**

Full Flush 4.00
1 WCs 1
Part Flush 2.60

Full Flush

Part Flush

Full Flush

Part Flush

Full Flush

Part Flush

Average effective flushing volume (litres) 3.06

Consumption / person / day (Litres) 13.53

30f5
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KITCHEN SINK TAPS Fitting Type Flow rate (litres/minute) Nl:irt‘t]it:‘i;:f
1 Kitchen Taps 10.00 1
2
3
4
Proportionate flow rate (litres/min) 7.00
Consumption / person / day (Litres) 14.76

WASTE DISPOSAL UNIT

Is a waste disposal unit specified for the dwelling? No

Consumption / person / day (Litres) 0.00

WATER SOFTENER

Water Softener in use? No

Total capacity used per regeneration (%)

Water consumed per regeneration (litres)

Average number of regeneration cycles per day (No.)

Number of occupants served by the system (No.)

Water consumed beyond 4% person / day

(Litres) 000

40of 5
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4th step - Analyse Results Go to Start

NET INTERNAL WATER CONSUMPTION (litres/person/day) 114.67
RAINWATER ONLY COLLECTION SAVING (litres/person/day) 0.00
GREYWATER ONLY RECYCLING SAVING (litres/person/day) 0.00
RAIN/GREYWATER COLLECTION SAVING (combined (litres/person/day) 0.00

system)

NORMALISATION FACTOR (litres/person/day) 0.91

TOTAL WATER CONSUMPTION (litres/person/day) 104.4

CSH CREDITS ACHIEVED 3
CSH MANDATORY LEVEL: Level 3/4

17. K COMPLIANCE

EXTERNAL WATER USE (litres / person / day) 5.00
TOTAL WATER CONSUMPTION (litres / person / day) 109.4
17. K COMPLIANCE? Yes

BRE Global 2009. BRE Certification is a registered trademark owned by BRE Global and may not be
used without BRE Global's written permission.

Permission is given for this tool to be copied without infringement of copyright for use only on projects
where a Code for Sustainable Homes assessment is carried out. Whilst every care is taken in
preparing the Wat 1 assessment tool, BREG cannot accept responsibility for any inaccuracies or for
consequential loss incurred as a result of such inaccuracies arising through the use of the Wat 1 tool.

PRINTING: before printing please make sure that in "Page Setup" you have selected the page to be as
"Landscape" and that the Scale has been set up to 75% (maximum)
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