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Executive Summary 

This Energy Statement has been prepared by M Sustainability as supporting documentation to 
the planning application submitted to North Somerset Council regarding the proposed 
development for application for 1 new house at  40 Ham Green, Pill. 

Policy CS2 of the North Somerset Council Planning Policies relates to Sustainable Energy 
Strategies. This report seeks to outline how the development will address this policy. 

It is our opinion that su!cient design works have been carried out at this early stage to 
demonstrate that the proposal is successfully addressing the requirements above.  

The preferred energy strategy of North Somerset County Council is to reduce energy usage 
"rst approach.  The glazing, walls, $oor and roof elements will all signi"cantly improve on Part L 
required values. However the target of the development is to meet the passivhaus standard 
and initial calcs have shown that this can be achieved. 

This helps to reduce the overall demand and consequently the amount of renewable energy 
required to meet the 10% in energy use for the development at 40 Ham Green, North Somerset. 
The most appropriate renewable energy source for the development has been identi"ed as 
solar photovoltaic panels. 

The calculations provided draw on the detailed SAP calculations for the development to give 
as accurate a guide as possible to the energy usage of the "nal development. 

The development has a roof space that can be utilised for Photovoltaic panels to o%set the 
energy use within the dwelling. 
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1. Policy Requirements 

Purpose of Report 

The report has been produced as part of the planning application for proposed development 
at 40 Ham Green, North Somerset. and will address the energy and carbon reduction 
objectives required by North Somerset Council. 

This document addresses the energy and sustainability objectives required by National and 
North Somerset planning policy. North Somerset Council have set standards for sustainable 
design and adaption to climate change. As part of this report, an initial option appraisal that has 
been carried out for the development, including any centralised heating and hot water 
generation systems (where feasible), with a focus on local, regional and national policy targets.  

This energy assessment follows the guidance set out in the North Somerset Council, Core 
Strategy (Adopted April 2012). Throughout this report carbon emissions are:  

• Regulated: Emissions associated with heating, cooling, hot water, lighting and any other 
"xed building services equipment (those that are covered under Building Regulations Part 
L1A); and 

Building Regulations Part L  

The development will need to meet the standards set by Building Regulations Approved 
Document Part L1A, Conservation of Fuel and Power in New Dwellings.  

These standards include a minimum level for regulated carbon emissions de"ned by the 
Target Emission Rate (TER) which relate to a ‘Notional Building’, automatically generated as 
part of the Standard Assessment Procedure (SAP). In addition, there are minimum levels of 
fabric e!ciency set by the Target Fabric Energy E!ciency rating (TFEE) under the SAP 
methodology.  

The resulting Dwelling Emission Rate (DER), L1A, must be less than the relevant TER in order to 
comply. A benchmark Energy Performance Certi"cate (EPC), rated A (most e!cient) through G 
(least e!cient) will also be calculated as part of this assessment via comparison of each 
building assessed to a ‘Reference Building’, also automatically generated as part of the SAP 
toolkits. 
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2. Local Policies From North Somerset Council, Core Strategy 

Adopted April 2012 

CS2: Delivering sustainable design and construction 

New development both residential (including conversions) and non-residential should 
demonstrate a commitment to sustainable design and construction, increasing energy 
e!ciency through design, and prioritising the use of sustainable low or zero carbon forms of 
renewable energy generation in order to increase the sustainability of the building stock across 
North Somerset.The greatest potential for energy saving opportunities is likely to be at larger 
scale developments particularly at the Weston Villages and Weston town centre. In addition 
these areas are expected to demonstrate exemplar environmental standards contributing to 
the objectives of Policy CS1, and adding value to the local economy. When considering 
proposals for development the council will: 

1) Require designs that are energy e!cient and designed to reduce their energy demands; 

2) Require the use of on-site renewable energy sources or by linking with/contributing to 
available local o%-site renewable energy sources to meet a minimum of 10% of predicted 
energy use for residential development proposals involving one to nine dwellings, and 15% for 
10 or more dwellings; and 10% for non-residential developments over 500m² and 15% for 
1000m² and above; 

5) Require the application of best practice in Sustainable Drainage Systems to reduce the 
impact of additional surface water run-o% from new development. Such environmental 
infrastructure should be integrated into the design of the scheme and into landscaping 
features, and be easily maintained. 

In moving towards zero carbon development, applicants will ensure that sustainable principles 
are established in the new proposals from the outset. CS2 Checklist suggests the following 
bullet points: 

• Land use ecology  

• Siting and orientation  

• Passive design  

• Thermal mass  

• Surface water run-o% 

• Water use  

• Energy use 

• Material use  

• Waste management 
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3. CS2 Sustainable Energy 

North Somerset Council Planning Policies 

CS2 - Sustainable Energy 

Provides criteria for assessing new renewable energy schemes, with a presumption in favour of 
large-scale renewable energy installations. Requires new development to minimise its energy 
requirements and then incorporate an element of renewable energy to reduce its CO2 
emissions by a further 10%. 

Energy Strategy 

The development will adopt a hierarchical approach to reducing energy. The "rst step will be to 
minimise energy use wherever possible through reduction of demand through passive design 
to reduce heating and cooling demand.  

Following this, the focus will then turn to building services performance choosing highly 
e!cient systems. 

This approach will be adopted as it makes sense both in terms of conservation of energy and 
commercial viability.  

Building Fabric Energy E!ciency 

The minimum standards new thermal elements for Building Regulations L1A are listed below, 
the thermal elements proposed will be best practice and are as follows: 

Thermal Elements Fabric Parameters for  Part L1A

Element Threshold U Value Targeted U Values (New L1A)

New walls 0.28 W/m2K 0.12 W/m2K

Roof 0.18 W/m2K 0.12 W/m2K

Floors 0.22 W/m2K 0.12 W/m2K

New windows 1.6 W/m2K 1 W/m2K

Roof lights 1.6 W/m2K 1

Air Permeability N/A 1
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To assist with the achievement of compliance with Part L1A of the Building Regulations 
exemplary levels of building fabric performance will be used. Elements such as walls, $oors 
and roof will all be improved to better than building regulations, aiming for a high level of fabric 
energy e!ciency. 

There will be triple glazed windows speci"ed with a U value of 1 W/m²K this is a signi"cantly 
increased level of thermal e!ciency from industry standard. 

It is proposed that thermal bridges should be eliminated from the construction to reduce heat 
loss and increase air tightness, and through careful construction can reduce thermal bridging 
and increase energy e!ciency of the dwelling. For the purposes of this calculation ACDs have 
been used throughout. 

Air tightness will be used to reduce in"ltration (i.e. drafts), this will reduce the heat loss and 
should in turn reduce the heating requirements. There will be a reduction on the air 
permeability from 10 to 1 m3/(h.m) at 50 Pa. In practice to meet the passivhaus standard this 
will need to be 0.6, although the measuring process is slightly di%erent to standard air tightness 
testing. 

Mechanical Ventilation with Heat Recovery is proposed and cross ventilation will help to reduce 
the risk of overheating. 

Building Services 

Building services are generally installed in buildings to provide comfort conditions or protect 
life safety. The services that provide comfort conditions are most e!cient when they are 
accurately sized to match the load that they need to provide. Therefore both the e!ciency of 
the items of equipment and their level of control a%ects overall CO2 emissions performance. 

A full building services strategy will be produced for the development and the "nal strategy 
has yet to be detailed. The following items have been used to show that in conjunction with 
insulating building fabric the building’s energy use can be reduced by: 

• Low energy lighting such as LEDs throughout  

• Optimised and thermostatically controlled heating elements (e.g. radiators, programmers, 
thermostatic radiator valves) 

• Small electric heaters to meet the demand 

• Highly e!cient hot water tank 

• There will be a Microgeneration Certi"cation Scheme Photovoltaic panel system that will 
provide electricity for the development.  

This will mean and reduction in CO2  emissions and low running and maintenance costs. 

As part of this design we have modelled indicative SAP to show their energy demand and CO2 
emissions. 
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4. Development Demand Summary 

The proposed design is based on the Part L1A for New Buildings with enhancements 
as detailed above.   

As part of this design we have modelled an indicative SAP to show the energy demand 
and CO2 emissions.  

 Energy demand and CO2 emissions per sq m "oor area for the dwelling 

The SAP calculations for the dwelling can be viewed in Appendix A, but are 
summarised below: 

Pie Charts to show distribution of kWh 

 

40 Ham Green 195.8 m2

Energy (kWh/yr) Emissions (kgCO2/yr)

Space heating (main) 2875.50 1492.38

Water heating 1618.22 839.85

Auxillery 805.06 417.82

Lights 583.80 302.99

Total 5882.58 3053.04
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5. Energy Strategy 

Design 

The strategy will be to ensure that the house is highly insulated to ensure that the 
heating demand is as low as possible and then e!cient building services are proposed 
to meet that demand.  

The hierarchy 

The development will adopt a hierarchical approach to reducing energy. The "rst step 
will be to minimise energy use wherever possible.  

Following this, the focus will then turn to building services performance choosing 
highly e!cient systems. As per North Somerset Councils Practice Note and policy 
requirements energy e!ciency will be targeted "rst; low or zero carbon technologies 
can then be considered.  

Passivhaus  

Passivhaus Planning Package takes into account how your building is performing holistically 
and in some detail, and although no model can accurately predict how a building will be used, 
it is backed up by 15 years of real building performance evidence and designed by a physicist 
to show the balance of energy demand and gain within a building. Although the package has a 
clear structure this can provide a more $exible environment to try new methods and prove 
them within the model. 

Passivhaus, (unlike some other energy models), is also a rigorous comfort standard, so it’s 
methodology should provide the following 

1. No draughts - low airtightness mean less uncontrolled air in"ltration which will be most 
obvious on cold windy days and less active on still summers days. 

2. No cold spots - the low u value of the windows will be a change from standard windows 
which are signi"cantly cooler than the rest of the room creating a reverse radiator drawing 
heat away from the body and meaning that spaces away from windows are more thermally 
comfortable. 

3. No overheating - Overheating can be caused by inadequate insulation, and unshaded 
glazed areas facing the summer sun. The PHPP produces a warning if the indoor 
temperature exceeds 25 degrees for more than 10% of time occupied  for the year. This  
includes internal gains from people and appliances, ideally we would be around 5%. 

Comparatively Passivhaus is a physics model of a comfort standard for a building, whereas SAP 
is used to estimate fuel bills and CO2 emissions, Passivhaus’ minimum standard has 
signi"cantly lower energy demand and emissions than Building Regulations. 
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6. Renewable Energy Generation on Site 

Of the technologies considered: (PV, Solar Thermal, Air Source Heat Pumps, Wind, 
District Heating and CHP), only PV was considered an appropriate option for the site. 
This was due to the nature of the site in terms of planning restrictions, "nancial 
investment required and limited potential of renewable energy generation. 

CHP 

Gas-"red combined heat and power (CHP) schemes in high-density urban areas are 
the most popular because the costs are viable, the technology is mature and heat 
networks bene"t many users.  

CHP systems requires a signi"cant infrastructure, and a substantial heat demand to be 
viable and therefore has been discounted within development, as the infrastructure is 
not yet available. 

Wind 

The "rst consideration for this technology is local wind speed. The Energy Saving Trust 
has established the wind speed at 40 Ham Green to be 5 metres per second at 10 
metres above ground .  Wind speeds of less than 5 metres per second are unlikely to 1

provide a cost e%ective source of electricity (based on current technologies) and 
considering the neighbouring buildings and suburban environment it may not be the 
best placed to provide wind power. 

A solution may be to mount the turbine beyond the zone of turbulence which may be 
15m or more in the air – there may be planning concerns from both an aesthetic and 
noise perspective. Turbines also carry high capital costs upwards of £35,000 for a 12 kW 
turbine, however this would not be feasible in an urban environment. 

Solar hot water systems  

Solar water heating systems use the energy from the sun to heat water stored in a hot 
water cylinder inside the building.  

Typical cost for 4m2 of $at plate solar hot water is approximately £2,800 with a payback 
period of around 6-10 years.  This could also bene"t from the Renewable Heat 
Incentive. 

There could be a mix of solar thermal and PV in detailed design stage, however as the 
PV panels are more e!cient they are preferred at this stage. 

 http://www.rensmart.com/Weather/BERR1
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Biomass heating 

Biomass boilers such as Woodchip-fed systems remain very costly and the 
requirements for siting both the boiler and the fuel source were considered impractical 
for this development.  

There are also some concerns on current availability of suitable fuel within a 
reasonable distance of the development at 40 Ham Green as well as space concerns in 
terms of ducting and pipework which would be disruptive.  

Therefore use of this technology for the main heating system was considered to be 
inappropriate for this development.  

Heat pumps 

Heat pumps take in heat at a certain temperature and release it at a higher 
temperature, using the same process as a refrigerator. Fluid is circulated through pipes 
buried in the ground and passes through a heat exchanger in the heat pump that 
extracts heat from the $uid.  

The heat pump raises the temperature of the $uid via the compression cycle to supply 
hot water to the building as from a normal boiler. Air source heat pumps work in the 
same way but use the air as the heat source rather than the ground. 

Ground-source heat pumps are used to extract heat from the ground to provide space 
and water heating. The ground pipe system can be horizontal or vertical. 

Ground Source heat pumps have a high capital cost and would be very disruptive to 
install, therefore they are not advised for this site. 

Photovoltaic Panels 

Photovoltaic Panel systems convert energy from the sun into electricity through semi-
conductor cells mounted in collector panels. The panels are connected to an inverter 
to turn the DC output into AC for use in the building to which they are attached and to 
be fed back into the grid when not required.  

The current Feed in Tari% scheme yields guaranteed payments for 25 years for all 
electricity generated by the system and payment for electricity exported back to the 
grid. Typical cost for around 3kWp array is around £5,000 with a payback period of 
around 12 years.  

Photovoltaic arrays provide a quiet and e%ective renewable energy source with a 
relatively low aesthetic impact. The major bene"t of PV systems is the signi"cant 
reductions they can achieve in comparison to other technologies, in terms of CO2 and 
energy use. 
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Solar Photovoltaics, chosen strategy 

Table 1, Emissions Reductions Incorporating a 4 kWp for the house, Solar PV array  East 
Facing 45 degree tilt in an unshaded location. 

The South facing PV array provides a good return on the input producing 2763.58 kWh, 
it should be noted that the Photovoltaics suggested should be checked with a systems 
specialist to ensure optimum e!ciency. It would likely require between 16 panels.  

Based on a 60 cell panel the panel dimensions should be 1.482 meters by 0.992 meter 
dimension per panel (these are approximate values and may vary from panel to panel.) 

This electricity will be supplied directly to the house.  

As supporting evidence to this report included is the  40 Ham Green — SAP Worksheet 
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7.  Table 1, Proposed renewables and Emissions Reductions for the 

House  2

 As the development has reached the 20% the "nancial contribution is not needed. Information on Photovoltaic generation 2
accessed http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php 
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Total Energy 
demand (kWh/
yr)

Energy  
saving (%)

Total 
Regulated CO₂ 

emissions  
(kg CO₂/yr)

Saving achieved 
on residual CO₂ 

emissions (%)

Baseline energy demand – 
“Baseline” 11938 0% 4142.91 0%

Proposed scheme after energy 
e!ciency measures to achieve 
pass were it required to comply 
with Part L1A standards – 
“Residual”

5883 51% 3053.04 26%

Proposed scheme after on-site 
renewables 3120 47% 1619.04 46.97%

Proposed scheme o%set for 
"nancial contribution or other 
allowable solution

N/A N/A N/A N/A

Baseline energy demand (kWh/yr) 11938

Regulated emissions (kg/yr) 4142.91

Energy savings from energy e!ciency measures 
(kWh) 6056

Emission savings from energy e!ciency measures 1089.87

Total regulated emissions after energy e!ciency 
measures 3053.04

Generated PV Power (kWh) 2763

Saving on residual emissions from use of 
renewables (kg/yr) 1434.00

Total renewable capacity (kWpeak from Solar PV) 4 kWp

Saving on residual emissions from use of 
renewables (kg/yr) 1434.00

Saving on residual emissions from the use of 
renewables (%) 47%



8. Conclusion 

It is our opinion that su!cient design works have been carried out at this early stage to 
demonstrate that the proposal is successfully addressing those requirements of CS2.  

The development has shown considerable improvement on U values using best practice to 
meet energy e!ciency levels within the dwellings. The dwelling has made considerable 
improvements to the baseline requirements, mainly through fabric improvements. The PV 
panels can therefore meet nearly 50% of total emissions. 

The project includes plans to eliminate thermal bridging through careful detailing and very 
reduced air tightness and MVHR for air quality, however the dwelling performs exceptionally  
well under the SAP performance rating. 

The roof space provides a good site for the photovoltaic array to perform optimally as it can be  
south facing and unshaded. 

The calculations provided draw on the proposed SAP worksheets for the development to give 
an outline of the energy usage of the "nal development. 

The table above shows how the development can meet a 10% energy in kWh reduction target 
for onsite renewables. 
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Appendix A SAP 
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����������������������������������������������������������������������������������������������������
WRWDO�������������������������������������������������������������������������������������������������������������������������������������������

���������������������������������������������������������������������������-XQ�������������������-XO�������������������$XJ����������������������
6RODU�JDLQV���������������������������������������������������������������������������������������������������������������������������������������3��
,QWHUQDO�JDLQV����������������������������������������������������������������������������������������������������������������������������������
7RWDO�VXPPHU�JDLQV��������������������������������������������������������������������������������������������������������������������������������3��

6XPPHU�JDLQ�ORVV�UDWLR����������������������������������������������������������������������������������������������������������������������������3��
6XPPHU�H[WHUQDO�WHPSHUDWXUH���������������������������������������������������������������������������������������������������������������������
7KHUPDO�PDVV�WHPSHUDWXUH�LQFUHPHQW��703� �������������������������������������������������������������������������������������������������������
7KUHVKROG�WHPSHUDWXUH�����������������������������������������������������������������������������������������������������������������������������3��
/LNHOLKRRG�RI�KLJK�LQWHUQDO�WHPSHUDWXUH���������������������������1RW�VLJQLILFDQW�������1RW�VLJQLILFDQW�������1RW�VLJQLILFDQW�������������������
����������������������������������������������������������������������������������������������������
$VVHVVPHQW�RI�OLNHOLKRRG�RI�KLJK�LQWHUQDO�WHPSHUDWXUH�������������1RW�VLJQLILFDQW���������������������������������������������������������������
����������������������������������������������������������������������������������������������������

��&h>>�^�W���>�h>�d/KE�WZ/EdKhd
���ĂůĐƵůĂƟŽŶ�dǇƉĞ͗�EĞǁ��ƵŝůĚ�;�Ɛ��ĞƐŝŐŶĞĚͿ

WĂŐĞ�ϯϱ�ŽĨ�
ϯϳ

ZĞŐƐ�ZĞŐŝŽŶ͗��ŶŐůĂŶĚ
�ůŵŚƵƌƐƚ��ŶĞƌŐǇ�^ǇƐƚĞŵƐ�
^�WϮϬϭϮ��ĂůĐƵůĂƚŽƌ�;�ĞƐŝŐŶ�
^ǇƐƚĞŵͿ�ǀĞƌƐŝŽŶ�ϰ͘ϭϰƌϭϵ



^hD�Zz�&KZ�/EWhd���d��&KZ�EĞǁ��ƵŝůĚ�;�Ɛ��ĞƐŝŐŶĞĚͿ

dĂƌŐĞƚ��ĂƌďŽŶ��ŝŽǆŝĚĞ��ŵŝƐƐŝŽŶ�ZĂƚĞ�;d�ZͿ ϮϬ͘ϴϱ �ŬŐ�KЇͬŵϸ
&ƵĞů�ĨĂĐƚŽƌ ϭ͘ϱϱ�;ĞůĞĐƚƌŝĐŝƚǇͿ
&ƵĞů�ĨŽƌ�ŵĂŝŶ�ŚĞĂƟŶŐ �ůĞĐƚƌŝĐŝƚǇ

ϭĂ�d�Z�ĂŶĚ���Z

Ͳϭϯ͘Ϭϳ�;ͲϲϮ͘ϳйͿ �ŬŐ�KЇͬŵϸ
�ǁĞůůŝŶŐ��ĂƌďŽŶ��ŝŽǆŝĚĞ��ŵŝƐƐŝŽŶ�ZĂƚĞ�;��ZͿ ϳ͘ϳϴ WĂƐƐ�ŬŐ�KЇͬŵϸ

ϱϮ͘ϴϰdĂƌŐĞƚ�&ĂďƌŝĐ��ŶĞƌŐǇ��ĸĐŝĞŶĐǇ�;d&��Ϳ �ŬtŚͬŵϸͬǇƌ
�ǁĞůůŝŶŐ�&ĂďƌŝĐ��ŶĞƌŐǇ��ĸĐŝĞŶĐǇ�;�&��Ϳ ϯϭ͘ϴϮ �ŬtŚͬŵϸͬǇƌ

ϭď�d&���ĂŶĚ��&��

WƌŽƉĞƌƚǇ�ZĞĨĞƌĞŶĐĞ
�ƐƐĞƐƐŵĞŶƚ�
ZĞĨĞƌĞŶĐĞ

ϬϯͬϭϮͬϮϬϮϭ/ƐƐƵĞĚ�ŽŶ��ĂƚĞ
WƌŽƉ�dǇƉĞ�ZĞĨ

ϬϬϬϬϴϱ
ϬϬϭ

WƌŽƉĞƌƚǇ ϰϬ�͕�,Ăŵ�'ƌĞĞŶ͕�Wŝůů͕�EŽƌƚŚ�^ŽŵĞƌƐĞƚ͕��^ϮϬ�Ϭ,�

ϯϵ͘ϳϴ

ϲϮ͘ϲϴ

й��&��фd&��

й���Zфd�Z
ϱϮ͘ϴϰ

�ϮϬ͘ϴϱ

d&��

d�Z

ϯϭ͘ϴϮ

��ϳ͘ϳϴ

�&��

��Z

WĂƐƐ
Ϭ͘ϲϲ

'ĞŶĞƌĂů�ZĞƋƵŝƌĞŵĞŶƚƐ��ŽŵƉůŝĂŶĐĞ
�KЇ��ŵŝƐƐŝŽŶƐ�;ƚͬǇĞĂƌͿ

�ϵϰ��
�ϵϯ��

�ŶǀŝƌŽŶŵĞŶƚĂů
^�W�ZĂƟŶŐ

:ĞƌƌǇ��ǀĂŶƐ͕�:ĞƌƌǇ��ǀĂŶƐ

�ϳϲϮͲϬϬϬϭ�ƐƐĞƐƐŽƌ�/�DƐ͘�>ĂƵƌĂ�DĞĞŚĂŶ͕�D�^ƵƐƚĂŝŶĂďŝůŝƚǇ͕�dĞů͗�ϬϳϴϱϮϴϬϮϴϮϯ͕�
ůĂƵƌĂΛŵƐƵƐƚĂŝŶĂďŝůŝƚǇ͘ĐŽ͘ƵŬ

�ůŝĞŶƚ

�ƐƐĞƐƐŽƌ��ĞƚĂŝůƐ

ϮĂ�dŚĞƌŵĂů�ďƌŝĚŐŝŶŐ

dŚĞƌŵĂů�ďƌŝĚŐŝŶŐ�ĐĂůĐƵůĂƚĞĚ�ĨƌŽŵ�ůŝŶĞĂƌ�ƚŚĞƌŵĂů�ƚƌĂŶƐŵŝƩĂŶĐĞƐ�ĨŽƌ�ĞĂĐŚ�ũƵŶĐƟŽŶ

ZŽŽĨ Ϭ͘ϭϭ�;ŵĂǆ͘�Ϭ͘ϮϬͿ Ϭ͘ϭϭ�;ŵĂǆ͘�Ϭ͘ϯϱͿ WĂƐƐ
KƉĞŶŝŶŐƐ Ϭ͘ϵϬ�;ŵĂǆ͘�Ϯ͘ϬϬͿ Ϭ͘ϵϬ�;ŵĂǆ͘�ϯ͘ϯϬͿ WĂƐƐ

�ǆƚĞƌŶĂů�ǁĂůů Ϭ͘ϭϭ�;ŵĂǆ͘�Ϭ͘ϯϬͿ Ϭ͘ϭϭ�;ŵĂǆ͘�Ϭ͘ϳϬͿ WĂƐƐ
�ůĞŵĞŶƚ �ǀĞƌĂŐĞ ,ŝŐŚĞƐƚ

Ϯ�&ĂďƌŝĐ�hͲǀĂůƵĞƐ

�ƌŝƚĞƌŝŽŶ�ϭ�ʹ��ĐŚŝĞǀŝŶŐ�ƚŚĞ�d�Z�ĂŶĚ�d&���ƌĂƚĞ

�ƌŝƚĞƌŝŽŶ�Ϯ�ʹ�>ŝŵŝƚƐ�ŽŶ�ĚĞƐŝŐŶ�ŇĞǆŝďŝůŝƚǇ

WĂƐƐͲϮϭ͘Ϭ�;Ͳϯϵ͘ϴйͿ �ŬtŚͬŵϸͬǇƌ

>ŝŵŝƟŶŐ�&ĂďƌŝĐ�^ƚĂŶĚĂƌĚƐ

>ŝŵŝƟŶŐ�^ǇƐƚĞŵ��ĸĐŝĞŶĐŝĞƐ

ϰ�,ĞĂƟŶŐ�ĞĸĐŝĞŶĐǇ

DĂŝŶ�ŚĞĂƟŶŐ�ƐǇƐƚĞŵ ZŽŽŵ�ŚĞĂƚĞƌƐ�Ͳ��ůĞĐƚƌŝĐ
WĂŶĞů͕�ĐŽŶǀĞĐƚŽƌ�Žƌ�ƌĂĚŝĂŶƚ�ŚĞĂƚĞƌƐ

^ĞĐŽŶĚĂƌǇ�ŚĞĂƟŶŐ�ƐǇƐƚĞŵ EŽŶĞ

ϱ��ǇůŝŶĚĞƌ�ŝŶƐƵůĂƟŽŶ

ϯ��ŝƌ�ƉĞƌŵĞĂďŝůŝƚǇ

�ŝƌ�ƉĞƌŵĞĂďŝůŝƚǇ�Ăƚ�ϱϬ�ƉĂƐĐĂůƐ ϭ͘ϬϬ�;ĚĞƐŝŐŶ�ǀĂůƵĞͿ
DĂǆŝŵƵŵ ϭϬ͘Ϭ WĂƐƐ

����^/���KDW>/�E���Z�WKZd
���ĂůĐƵůĂƟŽŶ�dǇƉĞ͗�EĞǁ��ƵŝůĚ�;�Ɛ��ĞƐŝŐŶĞĚͿ

WĂŐĞ�ϯϲ�ŽĨ�
ϯϳ

ZĞŐƐ�ZĞŐŝŽŶ͗��ŶŐůĂŶĚ
�ůŵŚƵƌƐƚ��ŶĞƌŐǇ�^ǇƐƚĞŵƐ�
^�WϮϬϭϮ��ĂůĐƵůĂƚŽƌ�;�ĞƐŝŐŶ�
^ǇƐƚĞŵͿ�ǀĞƌƐŝŽŶ�ϰ͘ϭϰƌϭϵ



�ǆƚĞƌŶĂů�ǁĂůů�hͲǀĂůƵĞ Ϭ͘ϭϭ �tͬŵϸ<
ZŽŽĨ�hͲǀĂůƵĞ Ϭ͘ϭϭ �tͬŵϸ<
&ůŽŽƌ�hͲǀĂůƵĞ Ϭ͘ϬϬ �tͬŵϸ<
tŝŶĚŽǁ�hͲǀĂůƵĞ Ϭ͘ϵϬ �tͬŵϸ<
�ŝƌ�ƉĞƌŵĞĂďŝůŝƚǇ ϭ͘Ϭ �ŵϹͬŵϸŚ
WŚŽƚŽǀŽůƚĂŝĐ�ĂƌƌĂǇ ϰ͘ϬϬ �Ŭt

ϭϬ�<ĞǇ�ĨĞĂƚƵƌĞƐ

ϵ�^ƵŵŵĞƌƟŵĞ�ƚĞŵƉĞƌĂƚƵƌĞ

KǀĞƌŚĞĂƟŶŐ�ƌŝƐŬ�;^ĞǀĞƌŶ�sĂůůĞǇͿ EŽƚ�ƐŝŐŶŝĮĐĂŶƚ WĂƐƐ
�ĂƐĞĚ�ŽŶ͗

KǀĞƌƐŚĂĚŝŶŐ �ǀĞƌĂŐĞ
tŝŶĚŽǁƐ�ĨĂĐŝŶŐ�EŽƌƚŚ
tŝŶĚŽǁƐ�ĨĂĐŝŶŐ��ĂƐƚ
tŝŶĚŽǁƐ�ĨĂĐŝŶŐ�^ŽƵƚŚ
tŝŶĚŽǁƐ�ĨĂĐŝŶŐ�tĞƐƚ

ϰ͘ϭϲ�ŵϸ͕�EŽ�ŽǀĞƌŚĂŶŐ
Ϯ͘ϴϰ�ŵϸ͕�EŽ�ŽǀĞƌŚĂŶŐ
ϭϭ͘ϲϳ�ŵϸ͕�EŽ�ŽǀĞƌŚĂŶŐ
Ϯϰ͘ϴϰ�ŵϸ͕�EŽ�ŽǀĞƌŚĂŶŐ

�ŝƌ�ĐŚĂŶŐĞ�ƌĂƚĞ ϰ͘ϬϬ�ĂĐŚ
�ůŝŶĚƐͬĐƵƌƚĂŝŶƐ �ĂƌŬͲĐŽůŽƵƌĞĚ�ǀĞŶĞƟĂŶ�ďůŝŶĚ͕�ĐůŽƐĞĚ�ϱϬй�ŽĨ�ĚĂǇůŝŐŚƚ�ŚŽƵƌƐ

,Žƚ�ǁĂƚĞƌ�ƐƚŽƌĂŐĞ DĞĂƐƵƌĞĚ�ĐǇůŝŶĚĞƌ�ůŽƐƐ͗�ϭ͘ϮϬ�ŬtŚͬĚĂǇ
WĞƌŵŝƩĞĚ�ďǇ���^�'�Ϯ͘ϴϲ

WĂƐƐ

WƌŝŵĂƌǇ�ƉŝƉĞǁŽƌŬ�ŝŶƐƵůĂƚĞĚ EŽ�ƉƌŝŵĂƌǇ�ƉŝƉĞǁŽƌŬ

ϲ��ŽŶƚƌŽůƐ

WĞƌĐĞŶƚĂŐĞ�ŽĨ�ĮǆĞĚ�ůŝŐŚƚƐ�ǁŝƚŚ�ůŽǁͲĞŶĞƌŐǇ�
ĮƫŶŐƐ

ϭϬϬ �й

DŝŶŝŵƵŵ ϳϱ WĂƐƐ�й

ϳ�>Žǁ�ĞŶĞƌŐǇ�ůŝŐŚƚƐ

^ƉĂĐĞ�ŚĞĂƟŶŐ�ĐŽŶƚƌŽůƐ WƌŽŐƌĂŵŵĞƌ�ĂŶĚ�ĂƉƉůŝĂŶĐĞ�ƚŚĞƌŵŽƐƚĂƚƐ WĂƐƐ
,Žƚ�ǁĂƚĞƌ�ĐŽŶƚƌŽůƐ �ǇůŝŶĚĞƌƐƚĂƚ� WĂƐƐ

ϴ�DĞĐŚĂŶŝĐĂů�ǀĞŶƟůĂƟŽŶ

�ŽŶƟŶƵŽƵƐ�ƐƵƉƉůǇ�ĂŶĚ�ĞǆƚƌĂĐƚ�ƐǇƐƚĞŵ

DĂǆŝŵƵŵ ϭ͘ϱ WĂƐƐ
Ds,Z�ĞĸĐŝĞŶĐǇ ϴϴ �й
DŝŶŝŵƵŵ ϳϬ WĂƐƐ�й

^ƉĞĐŝĮĐ�ĨĂŶ�ƉŽǁĞƌ Ϭ͘ϵϬ

ϯ��ŝƌ�ƉĞƌŵĞĂďŝůŝƚǇ

�ŝƌ�ƉĞƌŵĞĂďŝůŝƚǇ�Ăƚ�ϱϬ�ƉĂƐĐĂůƐ ϭ͘ϬϬ�;ĚĞƐŝŐŶ�ǀĂůƵĞͿ
DĂǆŝŵƵŵ ϭϬ͘Ϭ WĂƐƐ

�ƌŝƚĞƌŝŽŶ�ϯ�ʹ�>ŝŵŝƟŶŐ�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ŚĞĂƚ�ŐĂŝŶƐ�ŝŶ�ƐƵŵŵĞƌ

�ƌŝƚĞƌŝŽŶ�ϰ�ʹ��ƵŝůĚŝŶŐ�ƉĞƌĨŽƌŵĂŶĐĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ���Z�ĂŶĚ��&���ƌĂƚĞ

�ŝƌ�ƉĞƌŵĞĂďŝůŝƚǇ�ĂŶĚ�ƉƌĞƐƐƵƌĞ�ƚĞƐƟŶŐ

dŚŝƐ�ƌĞƉŽƌƚ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ƐƵďŵŝƩĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ��ůŵŚƵƌƐƚ��ŶĞƌŐǇ�ŵĞŵďĞƌƐ͛�ƉŽƌƚĂů͕�ƚŚĞƌĞĨŽƌĞ�ƌĞƐƵůƚƐ�ĂƌĞ�ƐƵďũĞĐƚ�ƚŽ�ĐŚĂŶŐĞ�ǁŚĞŶ�
ƚŚĞ�ĚǁĞůůŝŶŐ�ŝƐ�ĐŽŵƉůĞƚĞĚ͘

����^/���KDW>/�E���Z�WKZd
���ĂůĐƵůĂƟŽŶ�dǇƉĞ͗�EĞǁ��ƵŝůĚ�;�Ɛ��ĞƐŝŐŶĞĚͿ

WĂŐĞ�ϯϳ�ŽĨ�
ϯϳ

ZĞŐƐ�ZĞŐŝŽŶ͗��ŶŐůĂŶĚ
�ůŵŚƵƌƐƚ��ŶĞƌŐǇ�^ǇƐƚĞŵƐ�
^�WϮϬϭϮ��ĂůĐƵůĂƚŽƌ�;�ĞƐŝŐŶ�
^ǇƐƚĞŵͿ�ǀĞƌƐŝŽŶ�ϰ͘ϭϰƌϭϵ
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