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1 OVERVIEW

EMERGEN has developed a sustainable design report on the proposed Mixed-use development at
177b Scarborough Beach Road, Mount Hawthorn, WA, 6016 in consultation with Bollig Design Group.

The purpose of this report is to support the development application by identifying the principles
incorporated in the design that meet sustainable objectives and targets for the site.

The review and recommendations are based on experience of City of Vincent Built form Policy and
understanding of functionality, a review of current project documentation and an analysis of the site.
The initial assessment is based on preliminary documentation with the outcomes subject to change

i

Figure 1: Location Plan and Site Local Context Plan
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1.1 TARGETS AND INITIATIVES

The design team will utilise a structured approach to a sustainable outcome for the design and
construction of the development including the following Sustainable Targets.

Table 1: Sustainability Targets

50% Reduction in GWP compared
ENERGY BAU

EFFICIENCY

WATER Apartments - 50% reduction in water
EFFICIENCY use compared to BAU

WASTE L .
TARGETS 75% Recycling in operation

AIEALIIE 20D Low exposure to pollutants

WELLBEING P P
Reduction in car use

TRANSPORT - _
Low-emissions options

DESIGN FOR .

INCLUSION Social health.

DESCRIPTION TARGET SUSTAINABILITY COMMITMENTS

-Provision of solar PV array (21kW PV)
and Battery storage.

-Metering and monitoring.
-LED lighting
-High efficiency Mechanical plant

-High efficiency Heat pump for
domestic hot water

Provision of water efficient appliances
and equipment’s (including WC'’s,
Shower, taps, dishwaters and washing
machine)

Design enhances recyclable material
capture and commingled recycling,

collecting a minimum of three waste
streams.

Selection of low VOC finishes

Bicycle racks included.
Provision for 2 x EV Charging Bays

Disability Access and inclusive design
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2 PROJECT INFORMATION

The proposed project is located on previously undeveloped land. The site is now being developed into
Mixed-Use residential.
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Figure 2: Existing Site Images
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3 ENERGY REDUCTION STRATEGY

Figure 3: Energy Reduction Strategy

*Solar PV Systems
Renewable
Technology

*Increase fresh air,

+Insulation and draught
proofing,

*Reduction in lighting power,

*Water Efficient Tapware.

Energy Efficiency /
Techniques

*Energy Efficiency

Passive Sustainable Design Building Envelope

4 ENERGY USE
4.1 BUILDING FABRIC FOR RESIDENTIAL

The proposed development is designed to exceed the minimum requirement of the NCC by reducing
its heating and cooling requirement targeting an 8 Star NatHERS rating.

Table 2 NatHERS Benchmark

BEACH

Worst case NatHERS ratmg

Overall average NatHERS rating 6 6.5 8.2
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Table 3: Assumed construction type.

CONSTRUCTION MATERIALS

External Wall
EXTERNAL &
PARTY WALLS Party Walls:
Stairs/Lifts
Walls:
Internal

Apartment Walls

INTERNAL WALLS &
CORRIDORS

Corridor Walls

Construction
FLOORS

Coverings

Construction
Type 1:

Construction
Type 2:

CEILINGS/
ROOF

Metal Deck Roof

Fibre Cement Stud-Frame Wall + Internal Plasterboard
Lining
Insulated with 90mm R2.5HD Insulation Batts
Double Stud framed wall with plasterboard lining on

both sides.

300mm Concrete Wall + Internal Plasterboard Lining

Stud framed wall with plasterboard lining on both sides.

Stud framed wall with plasterboard lining on both sides.

Insulated with 90mm R2.5HD Insulation Batts

Suspended Concrete Slab

30mm R1.3 Insulation K10 Soffit insulation to the
exposed areas as required

Tiles to Kitchen and Wet areas, Carpet remaining.

Suspended Concrete Slab

Suspended Concrete Slab

R4.0 Insulation Batt to exposed roof areas

Metal Deck Roof
100mm Kingspan Roof Panel R4.79

OPTION 1 (SINGLE GLAZING SPECIFICATIONS)

GLAZING SPECIFICATION FOR APARTMENTS

TYPE 1:

SIIN[EIR=Ne|WVA|\[Em Single-Glazed Clear in Aluminium Frame

6.7 0.57

(Type A, Awning, casement)

SN [EIN=Ne|W.VA|\[Elm Single-Glazed Clear in Aluminium Frame

TYPE 2: (Type B, Sliding, Bi-fold) 6.7 0.7
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OPTION 2 (DOUBLE GLAZING SPECIFICATIONS)

GLAZING SPECIFICATION FOR APARTMENTS SHGC (+/- 5%)

DIO]VIS]N=NEIW.VA|\[€W Double-Glazed Low E Clear in Aluminium

TYPE 1: Frame (Type A, Awning, casement) 4.3 0.47

DIO]V|N=NEIW-VA[\[€W Double-Glazed Low E Clear in Aluminium

TYPE 2: Frame (Type B, Sliding, Bi-fold) 4.3 0.53

OPTION 3 (COMFORTPLUS GLAZING SPECIFICATIONS & TIMBER FLOORING IN KLD)

GLAZING SPECIFICATION FOR APARTMENTS SHGC (+/- 5%)

Double Glazed Low-E Clear in aluminium
plo]Uj=]N=Ne]W.V4|\[eW frame. 3.0 0.56

(i.e., DGU CP Clear (6.38/12/6), or equal)

4.1.1 NATHERS RESULTS
Table 4: NatHERS Outcome

DGU CP/ TIMBER
APARTMENT NO. SINGLE GLAZING DOUBLE GLAZING FLOORING IN KLD
4.7 6.3

L1 2B2B 6.7
L1 3B2B 5.4 7.2 7.9
L1 3B2B 5.8 7.6 8.2
L3 2B2B 5.4 7.1 7.7
L3 3B2B 4.7 6.5 7.4
PENTHOUSE 3.6 51 6.2
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4.2 BUILDING FABRIC FOR COMMERICIAL

Due to the high facade to glazing ratio on the north fagade combined with low tenancy floor area, the
commercial portion of the building had high-performance glazing requirements to match the reference
specifications as per the results of our ABCB facade calculations.

Table 5: Proposed Building Specification

CONSTRUCTION DESCRIPTION REQUIREMENT

FC Cladding on 90mm steel framed
External Wall  stud with plasterboard lining.
External finishes as per elevations.

R2.5 Insulation Batts & R0.2
Thermal Break.

ENVELOPE
WALLS Concrete Wall 150mm Concrete wall No insulation required.

Steel Framed 90mm steel framed stud with R1.5 Insulation Batt.

Wall plasterboard lining to both sides.

FLOORS Slab on Concrete sllab with ground contact. No Insulation Required.
Ground Floor coverings as per plans.

ROOFS/ SUELLUELS Suspended concrete slab. Floor R2.0 insulation Batts to
Concrete . o

CEILINGS Slab coverings to balcony as per plans.  Dropped Plasterboard Ceiling

WINDOW SPECIFICATION SHGC
TYPE 1 Double Glazed Low-E Clear in aluminium frame. 3.0 0.56
(i.e., DGU CP Clear (6.38/12/6), or equal)

Note: Glazing values provided are for Whole System (Frame + Glass)

4.2.1 RESULTS

The figures shown below demonstrate the difference in performance between the proposed building
and the reference building, allowing for a quantifiable comparison on the performance of each building.

Table 6: Estimated Energy Use

MODEL HEATING | COOLING FANS | LIGHTS | EQUIP - TOTAL
REFERENCE
(KWH/M2) 28.1 552.8 19 == 619.6

PROPOSED
(KWH/M2) 0.1 69.1 28.1 552.8 19.4 -500.8  118.8

ENERGY REDUCTION - 80.83%

It's important to note that a 21kW solar photovoltaic (PV) system has been integrated into the
proposed building's design to assist in offsetting the overall energy consumption.
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Table 9: Predicted Mean Vote (PMV) Summary

PREDICTED MEAN
VOTE - % HOURS IN >-1.00 TO <=1.00

RANGE FOR

Tenancy 0 99.0 0

5 LIGHTING COMFORT

Lighting within the building must meet the following criteria:

e All lighting must be flicker-free.

e Light sources must have a minimum Colour Rendering Index (CRI) average R1 to R8 of 85 or higher
and have a CRI R9 of 50 or higher.

Light sources must meet best practice illuminance levels for each task within each space type with
a maintained illuminance that meets the levels recommended in AS/NZS 1680.1:2006 series
applicable to the project type and including maintenance.

The maintained Illluminance values must achieve a uniformity of no less than that specified in Table
3.2 of AS/NZS 1680.1:2006, with a maintenance factor method as defined in AS/NZS 1680.4.; and
All light sources must have a minimum of 3 MacAdam Ellipses.

The walls within the field of view of occupants in regularly occupied spaces must have an average
surface reflectance value of 0.70 and an average surface illuminance of at least 50% of the
horizontal illuminance levels required for task.

Vertical illuminance in workspaces: ensure that 50% of the horizontal task illuminance reaches the
average eye height for 90% of primary spaces using vertical illuminance calculation grid.

The illuminance values must be calculated in accordance with AS/NZS 1680 series for the relevant
task.

5.1 EFFICIENT LIGHTING AND CONTROL

The installed aggregate illumination power has been designed to be 20% below the maximum
illumination power based on maximum allowable lighting power densities defined in Table J6.2a of the
NCC 2019. Motion Detectors and daylight sensors are provided to reduce demand.

Table 7: Lighting Characteristics

PARAMETER PROPOSED BUILDING REFERENCE BUILDING

LIGHTING TYPE LED light fittings LED light fittings

DESIGN ILLUMINANCE (LUX) Various lux Various lux

NOMINAL LIGHTING POWER 20% less compared to NCC As per NCC max
DENSITY (W/M?) max requirements. requirements.
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OCCUPANT SENSOR CONTROLS

DAYLIGHT CONTROLS

OTHER LIGHTING CONTROLS

ADJUSTMENT FACTOR APPLIED

Motion sensors N/A
Yes N/A
Timer switches N/A

0.9 — Motion sensor 1
0.7 — Motion sensor 2 Room Aspect Ratio
0.55 — Motion sensor 3

SUSTAINABILITY DESIGN REPORT — 177B SCARBOROUGH BEACH ROAD, MOUNT HAWTHORN, WA, 6016
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5.2 DAYLIGHTING

The imposition of minimum daylighting standards is not deemed necessary for this building, given its
primary function as a warehouse dedicated to food storage. In this context, the paramount
consideration revolves around maintaining specific temperature levels essential for the preservation of

food items and the prevention of spoilage.

CALCULATION CONDITIONS

TEST FACTOR
SKY FACTOR

DATE

Table 8: Daylighting Results

PROPOSED
BUILDING USAGE
TYPICAL
FLOOR + Primary
TENANCY
Daylight (lux)
Showing the area
abowe the threshold
value of 160.000

Figure 4: Daylighting Results Graphic

Daylight Factor
CIE Overcast Sky

215t March 12:00 PM

NOMINATED

COMPLIANT
AREA (M?)

COMPLAINT

AREA (M?) AREA (%)

722.984 632.731 87.5
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5.3 SOLAR ANALYSIS

Figure 5: Summer solar analysis (December 215Y)

Figure 6: Winter solar analysis (June 21%")

The shading elements have been strategically designed to minimize extended solar exposure. Each

window

receives approximately 1 to 5 hours of daylight over the course of the day,

as a result

striking a balance between harnessing natural light and mitigating excessive sunlight exposure.
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6 WATER EFFICIENCY

6.1 SUSTAINABLE WATER INITIATIVES

All new water fixtures are to ensure that high WELS rating fixtures and fitting are to be specified in line

with minimum benchmarks below.
WELS RATING

TAPS 5 Star (6L/min)

FIXTURE / EQUIPMENT TYPE

TOILETS 5 Star (3L/flush)

SHOWERS 5 Star (6.5L/min)

_|
o
=2
)
©
=
m
[
(%]
Py
2
=
Q
wn

WASHING MACHINE 5 Star (7L/kg)

DISHWASHER 5 Star (11L/kg)

FITTINGS PROPOSED BUILDING WATER STANDARD PRACTICE BUILDING

Table 10: Estimated Water Use
_ DEMAND (KL/YEAR) WATER DEMAND (KL/YEAR)
TAPS 17.4 21.7
TOILETS 53.3 711
SHOWERS 383.1 530.5
WASHING MACHINE 204 429
DISHWASHER 4.2 5.6
REDUCTION 28.7%
.n-g- o = Standard Practice Building
2 2000
E 100.0
oo |l - ll
N 528 8% 22 ¢ £ 5 FE 57 3 g

Figure 7: Graph for Estimated Water Use
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7 MOVEMENT AND PLACE

7.1 BICYLCE PARKING FACILITIES & SUSTAINABLE TRANSPORT FACILITIES

It is the intention of this category to reduce occupant’s dependency on carbon intensive vehicles. The
development will install infrastructure to allow for future installation of EV charging stations and bike
racks.

IFT CONTROL PANEL

—ELEGTRIC CAR
CHARGER

175
oT 3%@3

STEMPORARY AR
| ® crarcinG Bay

|

) \

© By
| Toal

CARPARK } SECURE WALL
(16 CAYBAYS) } MOUNTED

} BICYCLE PARKING
|
b

Figure 8: Mixed- Use bike racks and EV charging stations

7.2  ENCOURAGING WALKABILITY

The building’s design and location encourage walking to and from a number of amenities. This means
designing roads within the building boundary to prioritise pedestrians, and either providing within, or
being located close to, a number of amenities.

Very Walkable ? Add scores to your site

Mount Hawthorn, Perth, 6016
Commute to Downtown Perth f/
& 8min Wl 21 min @& 19 min ;{ 60+ min View Routes

) Favorite 11 Map ©L Nearby Apartments

Walk Snure‘ Very Walkable

Most errands can be
accomplished on foot.

Transitecors)  Good Transit

5 7JJ Many nearby public

transportation options.

About your score

Figure 9: Walkability score of the Site
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8 WASTE EFFICIENCY

A waste planning expert will produce a Waste Management Plan (OWMP) that addresses best practice

in waste management, including:

o |dentifying the objectives of the plan, by setting diversion from landfill targets and / or target for
reducing total materials generation (general waste materials + recyclable / reusable materials);
o Clearly identify waste streams including general waste, paper and cardboard, glass and plastic;
e Clearly identify applicable bins for various waste streams, that allow for separation of recyclable
streams — or use of comingled systems where appropriate.
o Clearly identify at least one other waste stream that can be recycled, and for which recycling
facilities are provided.
e Clearly identify storage areas for all waste streams identified in the OWMP.
o Area to be sized sufficiently for all streams nominated above, based on waste
generated by the project and the collection frequency for each stream; and
o Calculations shall be based on third-party best practice guidelines.
e OQutline best practice access requirements for the collection of all waste streams identified in
the OWMP.

e Outline individual roles responsible for delivering and reviewing the OWMP

9 EXPOSURE TO TOXINS

9.1 PAINTS, ADHESIVES, AND SEALANTS

To meet the requirements, at least 95% of internally applied paints, adhesives, sealants (by volume),
and carpets (by area) must meet TVOC (Total Volatile Organic Compounds) limits. Compliance with
these limits can be achieved through one of the following methods:

1. Product Certification Scheme: The contractor can use products that are certified under a
recognized and current Product Certification Scheme at the time of purchase. These schemes
assess and verify the TVOC content of the materials, ensuring they meet the specified limits.

2. Laboratory Product Testing: If there are no certified products available, the contractor can
conduct laboratory testing on the paints, adhesives, and sealants, to determine their TVOC
content. The testing should be carried out using the whole paint, including water and tinters, to
obtain accurate results.

3. Absence of Non-compliant Materials: Alternatively, if none of the materials mentioned (paints,
adhesives, sealants, and carpets) are present at the time of practical completion (PC), and thus
no TVOC emissions are expected, compliance can be achieved.

All paints used for internal application on the job are to have a low TVOC content as outlined below.
TVOC content must be based on whole paint (water and tinters included):

Table 11: Paint VOC limits

MAX TVOC CONTENT (G/L OF READY TO USE
PRODUCT TYPE / SUBCATEGORY PRODUCT)

Walls and ceilings — Any gloss level 16
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Trim, varnishes and wood stains 75

Primers, sealers and prep coats 65

Maximum TVOC Content Limits for Paints, Varnishes and Protective Coatings

*EU Directive

The TVOC content of the ‘ready-to-use’ paint shall be theoretically calculated as the sum total of the
VOCs of each of the raw material component comprising the paint.

Where the TVOC content of individual components is not known, it must be determined experimentally
by one of the following testing methods as appropriate:

e |SO Method 17895 (2005), for a material with a presumed VOC content <1%;
e |SO Method 11890-2 (2006), for a material with a presumed VOC <15%;
e ISO Method 11890-1 (2007), for a material with a presumed VOC content >15%;

e ASTM D3960, which is comprised of four individual testing procedures that measures TVOC
(D2369) as well as density (D1475) and water content (D4017). Exempt compounds (D4457)
must not be subtracted in the calculation of VOC content.

The contractor must obtain written approval from the design team before using any sealant, adhesive,
paint, flooring or fit out items. This approval will be contingent on the provision of proof that the product
has a VOC content below that noted above.

At the end of construction, the contractor is required to undertake a final audit to ensure that the correct
products have been used.

All sealants used in an internal application on the job are to have a low TVOC content as outlined below.

Table 12: Adhesives/Sealants VOC limits

MAXIMUM TVOC CONTENT
PRODUCT (G/LITRE)

General purpose adhesives and sealants 50

Acoustic sealants, architectural sealant, waterproofing

. X 250
membranes and sealant, fire retardant sealants and adhesives
Structural glazing adhesive, wood flooring and laminate 100
adhesives and sealants

Primers, sealers and prep coats 65

One and two pack performance coatings for floors 140

Maximum TVOC limits for Adhesives & Sealants
*Sealants used to enhance the fire- and water-proofing properties are included.

The testing method applicable to adhesive and sealants is only ASTM D3960 as detailed above for
paints. For more information on ASTM D3960 refer to South Coast Air Quality Management District
Rule 1168.
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The contractor must obtain written approval from the design team before using any sealant, adhesive,
paint, flooring or fitout items. This approval will be contingent on the provision of proof that the product
has a VOC content below that noted above.

At the end of construction, the contractor is required to undertake a final audit to ensure that the correct
products have been used.

All carpets and/or other flooring used on the project are to have low TVOC emission rates as outlined
below.

Table 13: Carpet VOC limits

ALL CARPET/FLOORING PRODUCTS MUST COMPLY WITH TVOC EMISSION LEVELS

Total VOC limit 0.5 mg/m? per hour

4-pc (4-Phenolcycohexene) limit 0.05 mg/m? per hour

Compliance Testing: Refer to Carpet and Rug Institute Green Label (US) OR American Society for
Testing and Materials (ASTM) D5116 Guide for Small-Scale Environmental Chamber Determinations
of Organic Emissions from Indoor Material/Products OR

For carpets and laminate floor coverings, an option for demonstrating compliance with TVOC levels is
as follows: 1ISO 10580 (also known as ISO/TC 219) — Document N238 — Resilient,

Textile and Laminate Floor Coverings Evaluation of Volatile Organic Compounds Emissions, with a limit
of 500ug/m?/hr at 24 hours. OR

For floor coverings (other than carpet), an option for demonstrating compliance with TVOC levels is as
follows:

ISO16000 parts 9, 10 and 11 (also known as the EN 13419), with a TVOC limit at three days of 5mg/mz/h
and 0.5mg/mz?/h at 28 days.

Carpet or other flooring installed as part of the base building works prior to fit out works, can be
deemed re-used for the purpose of this credit.

The contractor must obtain written approval from the design team before using any sealant, adhesive,
paint, flooring or fit out items. This approval will be contingent on the provision of proof that the
product has a VOC content below that noted above.

At the end of construction, the contractor is required to undertake a final audit to ensure that the correct
products have been used.

There are two options for demonstrating compliance for carpets, as follows:
Option A - Product Certification:

Carpets certified under a relevant Product Certification Scheme standard recognised by the GBCA
under the GBCA assessment Framework for Product Certification Schemes are deemed to satisfy the
requirements of this criterion. Relevant GBCA recognized standards are listed on the GBCA web site.
The certificate must be current at the time of project registration or submission and list the relevant
product name and model.
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A UL GREENGUARD Children & Schools® certification current at the time of project registration or
submission is another acceptable evidence for demonstrating compliant TVOC levels for carpets.

Option B - Experimental Testing

All carpets comply with the Total VOC (TVOC) limits within Table below. The emission levels detailed
in this table must be established by a NATA or another ISO/IEC17025 accreditation laboratory.

Table 14: Flooring VOC limits

ALL CARPET/FLOORING PRODUCTS MUST COMPLY WITH TVOC EMISSION LEVELS — TO ASTM D5116 TEST

PROTOCOL

Carpets using ASTM D5116 Test Protocol:

Total VOC limit 0.5 mg/m? per hour
4-pc (4-Phenolcycohexene) limit 0.05 mg/m? per hour
Carpet using ISO 16000 test protocol (also known as EN 13419)

TVOC at three days- 0.5 mg/sgm per hour
Flooring using ISO 10580 (also known as ISO/TC 219) — Document

TVOC at 24 hours - 0 0.5mg/sgm per hour

9.2 FORMALDEHYDE MINIMISATION

All engineered wood products used internally, including exposed and concealed applications, must
have low formaldehyde emissions as defined in the table below, or contain no formaldehyde.
Engineered wood products are defined as particleboard, plywood, veneer, MDF, Laminated Veneer
Lumber (LVL), High-Pressure Laminate (HPL), Compact Laminate and decorative overlaid wood panels
and include both finished and unfinished products.

These requirements are not applicable to exterior applications, formwork, internal car park applications,
reused engineered wood products or raw timber.

The contractor must obtain approval from the design team before substituting any product.

The limits listed here are defined according to the test method. The levels listed are equivalent results
for different test procedures.

Table 15: Formaldehyde emission limits

TEST PROTOCOL EMISSION LIMIT/ UNIT OF MEASUREMENTS

AS/NZS 2269:2004, testing procedure AS/NZS
2098.11:2005 method 10 for Plywood

AS/NZS 1859.1:2004 - Particle Board, with use of testing
procedure AS/NZS 4266.16:2004 method 16

< 1.0 mg/L

<1.5mg/L
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AS/NZS 1859.2:2004 - MDF, with use of testing

procedure AS/NZS 4266.16:2004 method 16 <1.0mg/L

JISA 5908:2003- Particle Board and Plywood, with use <1.0 mg/L

of testing procedure JIS A 1460

j:g ﬁ ?‘91382003 - MDF, with use of testing procedure <1.0 mg/L

JIS A1901 (not applicable to Plywood) < 1.0 mg/L

ASTM D5116 <0.1 (+/- 0.0005) mg/m?hr (may also be

represented as mg/m?/hr)

<0.1 (+/- 0.0005) mg/mhr (may also be

ISO 16000 part 9, 10 and 11 (also known as EN 13419) represented as_mg/mz/hr)

ASTM D6007 0.12mg/m3*
ASTM E1333 0.12mg/m3**
EN 717-1 (also known as DIN EN 717-1) 0.12 mg/m?
3.5 mg/mhr (may also be represented as

EN 717-2 (also known as DIN EN 717-2) mg/m#/hr)

*The test report must confirm that the conditions of Table 1 comply for the particular wood product
type, the final results must be presented in EN 717-1 equivalent (as presented in the table) using the
correlation ratio of 0.98.
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10 CONCLUSION

In conclusion, the presented report provides a comprehensive overview of sustainability commitments
that harmonize seamlessly with the core principles of the sustainability philosophy. These initiatives
centre around the critical areas of energy conservation, water conservation, and waste reduction,
showcasing a concerted effort to create a more environmentally responsible and resource-efficient
approach. By prioritising these fundamental aspects, the report underscores a commitment to fostering
a greener and more sustainable future.

Table 16: Sustainability Commitments

DESCRIPTION TARGET SUSTAINABILITY COMMITMENTS

-Provision of solar PV array (21kW PV)
and Battery storage.

50% Reduction in GWP compared MG e e sl

ENERGY BAU LED lighi
EFFICIENCY LED lighting

-High efficiency Mechanical plant

-High efficiency Heat pump for
domestic hot water

Provision of water efficient appliances
WATER Apartments - 50% reduction in water  and equipment’s (including WC's,
EFFICIENCY use compared to BAU Shower, taps, dishwaters and washing
machine)

Design enhances recyclable material

WASTE o . . capture and commingled recycling,
TARGETS 75 [REErEling [ SEeriion collecting a minimum of three waste
streams.

HEALTH AND ; ini

WELLBEING Low exposure to pollutants Selection of low VOC finishes
Reduction in car use Bicycle racks included.

TRANSPORT - _ - )
Low-emissions options Provision for 2 x EV Charging Bays

SIESlE ACk Social health. Disability Access and inclusive design

INCLUSION
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