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1 DEFINITIONS:

“BCA” means the Territorial authority who must act as building corgghority (BCA)
within its district, this being commonly referred to aslteal BCA

“Building Code” means the Building Code contained in Schedule 1 of the Building
regulations 1992, which sets performance standards all newrguilairk must meet, and
covers aspects such as stability, fire safety, acoessture, safety of users, services and
facilities, and energy efficiency.

“Cavity” means the space to which insulation is to be installeap@ased to the vented
cavity of a cladding system. A vented cavity of a claddiyggem should NOT be breached.

“Client” means EECA.

“CCC” means the Code of Compliance Certificate, which is isbye¢lde BCA as a Final
sign off of the Building Consent Process.

“DBH” The Department of Building and Housing

“Downlights” means recessed light fitting or recessed luminaire, tzeligpt fitting that is
recessed into a cavity, most commonly found in the roof cavity

“EECA” means the Energy Efficiency and Conservation Authority

“Final” means the building consent process where the property hasdmepleted and
awaiting inspection by BCA for approval to issue the CCC

“H1" means Clause H1 of the Building Code, which sets the en#figgrcy performance
level for new housing.

“LBP” Licensed Building Practitioner

“Preline” means the building consent process where the property has bemeeérand is
awaiting inspection by BCA for approval to proceed with titernal lining and fit out

“Professional Installer” for the purposes of this research means a person or comparny who
purporting to be a suitably qualified installer of insulationgompliance with the Standard.

“Safety” relates to the manner in which the insulation has beealledin relation to
potential fire risks or hazards

“Standard” means the New Zealand Standard, Energy Efficiency -lingténsulation in
Residential Buildings NZS 4246:2006See Appendix 7.1.

“System design”means the installation design for the plumbing, electricalr@mr®ervices,
systems, and physical design within the home

! The original version of the Standard was usedreefanendment 1 was published in April 2010.
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The Audit Rating System*:

“Minor” means the defect or fault has occurred in only one or twogéamis limited to
only a few areas within the home.

“Medium ” means the defect or fault has occurred in several pauess repeated in several
areas within the home.

“Major” means the defect or fault has occurred repeatedly throughduriie

* These ratings denote the extent of the occurrence, noathee of the defect, or the
severity in terms of safety risk, or impact on perforneanc

“Workmanship” means the work or quality of work undertaken by the instafléreo
insulation
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2 EXECUTIVE SUMMARY

100% of the properties audited did not meet all of the regirements of the Standard
NZS 4246:2006 for insulation installation.

2.1 Scope and Obijective of Report

EECA requested that the installation of insulation in beMd homes be assessed. Realsure
Ltd was contracted to undertake the research.

The objective of the research is to:

establish the typical installed quality of insulation in reauses;

identify the nature of installation faults with insulationamy; and

establish the reasons why the installation faults occur; and

identify and recommend practices to improve the installedtgudlinsulation in
new houses.

PoONPE

The four key points to be addressed in this research aod@ss:

how well is insulation installed in New Zealand houses?
what installation faults occur, if any?

why the installation faults occur?

how quality of insulation installation can be improved?

bR

2.2 The Audit Development and Undertaking

EECA instructed that the quality of installation will lesassed against the Standd#b
4246:2006 which provides guidance for installation in both new and exisinges in order
to help achieve the design thermal performance and theuraility of building elements.

The Standard is not actually mandatory for Building Code camgdi, but it offers a best
practice guideline and as the benchmark used to audit the gamtamnsulation scheme in
existing houses, is a logical document to measure against.

To comply with the Building Code requirements for energy efficy and internal moisture,
a new house needs to have minimum levels of insulation irstal®w much depends on a
number of factors, including the geographical area it ihedesign, and construction type.
Incorrect installation can reduce the insulation’s effectigsr@d have safety implications.

Single occurrences of minor defects, such as gaps and tuakst decessarily mean a house
doesn’t comply with the building code, but if they occur throughoeitibuse, the

cumulative effect may mean the overall thermal perform@cempromised and therefore
the house doesn’t meet the energy efficiency requiremetite dfuilding code.

In some instances, failure to comply with aspects of thrdsird and manufacturers
installation instructions will also risk the property being non-glent with other clauses of
the Building Code covering fire safety, electrical safetpergy efficiency, and burst water

pipes.
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The following categories were identified and set, as béiagrost likely areas of fault:

Workmanship

Territorial authority (BCA)
System design

Safety.

oo

Once the Standard had been set as the control, likelg afdault established, and possible
defects identified from the Standard, an inspection audikcttezet and process was
established by Realsure in accordance with and as approved By EEC

It was determined that approaching BCA'’s and working with tteeobtain access to the
building sites at the appropriate times was the most logicgbiaudical option. An
approach was made to selected BCA’s and for the majorBC#{'s approached, access
arrangements were organised.

A total of 58 properties were audited in the Auckland, Waiké&/ellington and Christchurch
regions.

2.3 The Audit Findings

2.3.1 How well is insulation installed in New Zealand Homes?

Of the 58 audits undertaken, when applying the Standard for atgtalbf insulation, none
of the installations met all requirements of the Standaabke® on these findings, it is
evident that the insulation in new build homes in New Zealandtisvell installed and

requires improvement.

2.3.2 What installation faults appear?

The findings have shown that there has been an example foaidast everynstallation
defect audited.

The installation faults found include: damaged insulation, foladks, gaps or insulation
overlap, and areas not insulated where they should have lmesehatibn has been
compressed, incorrectly fixed or supported, incorrectly fisieaind top plates, downlights,
auxiliary equipment, or extractor fans. Insulation has also ineerrectly fitted around
electrical wiring and plumbing systems.

It has also been found that where the Standard requiretititng materials to have been
installed and the moisture content of timber to be less 16&6 prior to installation, these
requirements have not always been met.

The most significantly occurring faults found are: folds, tugkgs, compressions, missing
insulation, a lack of a 25mm gap to the underside of the roof ayderd a lack of
insulation to the middle of the top plate. These all hagecapacity to affect the R-value of
the home, apart from the lack of gap to the roof underlaichwhas the potential to transfer
moisture to the insulation.
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Significant safety faults were also found being: recedseadhlights and auxiliary equipment
covered with insulation and/or insulated within the requiredreinces, and extractor fans,
metal chimneys or flues within 150 mm of the insulation.

2.3.3 Why the installation faults occur

The Audit Overview by Defect (S6.2.5) clearly shows thaitlagority of installation faults
will occur due to workmanship, as opposed to another cause. dfldmyse defects had
more than half of them rated medium to major, indicating Were occurring repeatedly, in
several areas throughout the home. It is also found thatdrisnanship that mostly causes
the safety related defects.

The research findings identified who is responsible for theatisal installation:

Professional Installer - 61%
Builder - 23%

Homeowner - 8%

Unknown Installer - 8%

bR

There are however other factors causing or contributing tathedccurring.

The first is as a result of another party’s work inhibitingg@venting compliant installation,
or interfering with the original installation. These partiase been identified as the Sub
Trades, most prominent among them being the Electrician and&um

The second contributory factor to some of these faults comestda¥esign. This can refer
to construction design, or design of plumbing, electrical, lightieating, or ventilation
systems. It is the failure in the design to ensurapipeopriate cavity is maintained for
insulation, whilst accommodating any system requirementhé#sataused the fault. These
faults have affected the R-value of the home.

2.4 Recommendations

2.4.1 How quality of insulation installation can be improved

When reviewing the findings the predominant reason for the factisrring is a mix of sub
standard workmanship and /or problematic design.

This research has shown there are four key “identitiesglation to design and
workmanship:

1. The designer, this may be an architect or draughtsperson.

2. The builder and/or project manager.

3. The professional installer.

4. The other sub trades, and in particular the electricianplantbers.
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2.4.2 Education and Training

In the first instance education and training for the four“i@gntities” is required to address
many of the identified faults, defects, and consequential non-@moplwith the Standard
and Building Code.

Education needs to take on a two-pronged approach. Firstly, theletod®e education in
the requirements of the Standard so that each person invelgeduring compliance is met.

Secondly, to be effective, the ramification of poor inst@fatlso needs to be covered to
ensure that each party contributing to the insulation installanderstands why compliance
with the Standard is desirable, and how it helps to acluiewgliance with the Building
Code.

A “whole of house” philosophy should be core to the training procedoi@ssure each
identity understands the contribution and impact their work haiseoentire construction
project.

2.4.3 The BCA

The research has also clearly demonstrated the neaddmus inspection processes to
ensure quality and Building Code compliance for each installation.

The key “identity” in relation to quality assurance and BuildBwgde compliance has been
identified at this point in time as the BCA.

It was observed that some of the BCA'’s undertake a physicaktimpedentifying the
faults and requiring they be addressed, before the BCA inspeaebuld be passed.

The results of this research would support that those BCAkioig the same approach
should be reviewing their inspection processes relating ttaitien at Preline, Insulation and
Final inspections to determine whether they are enforcing Buildote requirements for
installations of insulation.

While the BCA is not specifically causing the fault or deféwty are required to identify
and enforce compliance; otherwise they are contributing te$le through acquiescence.

There is a naturally occurring deterrent when a BCA refigssgn off on the Preline,
Insulation, or Final inspection until the insulation issues haea bddressed and
reinspected. This deterrent is only occurring where the B@Atigely enforcing
compliance. Therefore, it is not happening in all situations.

The desired effect of such a deterrent would be to cagaitmpact on all parties involved in
such a way that compliance will be the desired outcomeviy groperty

2.4.3.1 R-value Consideration.
The latest BRANZ research could also indicate that talRe of these homes audited may

in fact fall short of the minimum required R-value in thee#gtable Solution, H1/AS1 for
Clause H1 of the Building Code.
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If the minimum R-value has been applied, then new homes beingvthilincorrect
insulation installation may not meet the requirements of HheBuilding Code.

In these cases, a BCA may be unable to issue CCC.

2.5 Additional Recommendations

2.5.1 Self Certification

This research highlights some steps that would need to lie jplace if the Building Act
Review proposal from DBH for self certification of building woirkGluding the construction
of new houses is to be successful. None of the installationalimetjuirements of the
Standard, and all of the properties had builders or projecageas involved, one of which
may likely become a self certifier.

If the self certification program is to be implementednthevill require the LBP or suitably
gualified person to have a sound knowledge of the requirements Bfittding Code, and
ideally the reasoning for, or ramifications of non-compliance thiéhStandard and its
consequences on building code compliance

2.5.2 Downlight Manufacturers.

There is clearly confusion for installers of recessed hgjtittings regarding their
installation and appropriate clearances to insulation. eiticent from the findings of this
audit that the Standard is not being followed and suggestsltaaér instructions need to be
provided, ideally to the light fitting itself.

2.5.3 Recognising the Standard

The findings of this audit have clearly demonstrated thaSthedard is not being adhered to,
given the high rate of non-compliance found.

The Standard is an important reference document to help ensutation is installed safely
and correctly. Complying with the Standard would aid compéiamith the relevant clauses
of the Building Code; therefore consideration should be giverctgresing the Standard as
an accepted reference in the Building Code Compliance Documents

Note: The original version of NZS 4246 was used for this reseakn amended version of
this Standard was launched towards the completion of thefautliis research in April
2010. Itis identified by the words “Incorporating Amendment Narider the Standard
identification NZS4246:2006 at the top right of the cover page.
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3 RESEARCH BACKGROUND

EECA requested research be undertaken to assist thearBle&roject investigating
quality of insulation in new builds - BP081.

EECA instructed that installations will be assessed aghlifiS®#246 Energy efficiency -
Installing insulation in residential buildings, a Standard develop2806 that sets quality
requirements for installation in both new and existing houseS4RZ5 is not referenced in
Building Code Compliance Documents, so is not required for Buil@mde compliance.
However, in looking to determine why faults are occurring ahdtwnight be done to
improve insulation installation, consideration will be givemvteether utilising the Standard
can assist in achieving Building Code compliance.

Realsure Ltd was contracted to undertake the reseaedisuRe is ISO9001 Registered to
undertake Building Surveying of properties in compliance with M236:2005 — Residential
Property Inspection. Realsure sat on the expert committedetra@oped the inspection
Standard, and was also involved in the development of theeditation Process for
Building Surveyors in compliance with the Inspection Standafte Realsure Group is the
only building surveying group in NZ specialising in non-invasive sungegf buildings that
is ISO registered and provides Accredited Building Surveyors

Realsure was required to develop a research methodology to preprdsentative findings
that would need to consider installation quality both pre and pddirtguinspection.

Realsure Ltd Page 8 of 73 23/09/2010



4 SCOPE AND OBJECTIVE OF REPORT.

The scope of this project is to investigate the qualitysdiliation installation in new build
homes.

The four key points to be addressed in this research aod@sst:

how well is insulation installed in New Zealand houses?
what installation faults occur, if any?

why the installation faults occur?

how quality of insulation installation can be improved?

PobNPE

The objective of this report is to:

establish the typical installed quality of insulation in resuses;

identify the nature of installation faults with insulationamy; and

establish the reasons why the installation faults occur; and

identify and recommend practices to improve the installedtywdlinsulation in
new houses.

PoONPE

It is expected that the results of this research wilisagn determining what improvements
would need to be made and as a corollary, what areas or gragiptsneed to be approached.

4.1 Audit Background and development

Whilst voluntary, there is a New Zealand Standard for imsgpihsulation in residential
buildings. The Standard was implemented, at the request oAEEChe measure to be used
as the control for this audit. The audits were carried otmunction with BCA

inspections.

New houses must comply with the Building Act 2004 and the Building Golieh set the
legal framework for building in New Zealand. The Building Cedts minimum levels of
performance that new houses must be designed to meet in@griuilding consent
approval. Standards are often used to set out how theseuniriewels can be achieved, but
are not always used for this purpose. Standards not used for Bu@lldifegcompliance can
provide useful guidance for building to Building Code compliance att@tstandard than
the Building Code requires, when owners or builders want to adopt gdiedtapractice.

NZS 4246 is not a requirement for Building Code compliance, hawepmvides useful
guidance on how to install insulation well. Poor insulation if&tah can affect compliance
with the energy efficiency, fire safety and electriafkesy requirements of the Building
Code. So, following the Standard will help to ensure that harsdsuilt to the designs and
insulation performs well.

As the insulation installation is assessed against Hed&td, the terminology used
throughout this report reflects the terminology used in the Standar
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In order to consider the questions and drivers of why any instali@ults appear and how
quality of installation might be improved, the following categehave been set, being the
most likely areas of fault:

a. Workmanship

b. Territorial authority (BCA)
c. System design

d. Safety.

It is expected that the results of this data will assisetermining what improvements would
need to be made and as a corollary, what areas or groupsnaéghto be approached.

Once the control had been set, likely areas of fault esttell, and possible defects identified
from the Standard, an inspection audit check sheet and processtablished by Realsure
in accordance with and as approved by EECA.

A training module was developed within Realsure’s ISO 9001 proeésseaining
purposes for the Realsure Auditors.

A training day was conducted, with the assistance of EE€Ansure that all auditors would
undertake the audits correctly; identifying any issues, defeictaults, whilst gathering the
necessary data to determine the likely areas of fault.

The appropriate number of inspections required to collect suffideta needed to be
established. In order to obtain a true indicator of the pedoom of any subject matter, we
were informed by EECA that a sample of 5% is ideallpnemended.

Based on Statistics New Zealand* data of January 2010, 14048Brts were issued for the
year as at December 2009, which included apartments.

(*Hot off the Press, 29 January 2010 ISSN 1178-0231 Building Consents |Baaanber
2009)

For this research, only the four main centres were considered

Centre Total Annual Units 5% rounded to the nearest 1
Auckland 3475 174

Wellington 1314 66

Waikato 1764 88

Canterbury 2620 131

Total *NB1 9173 459

Applying the 5% rule this would equate to approximately 721 propddibe inspected
nationally, or 459 properties covering off the four key centres okland, Wellington,
Waikato, and Canterbury.

EECA decided to initially commission 52 audits to obtainraication of the standard of

installation. The audits were to be undertaken in the Auckl&ietlington and Christchurch
regions.
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In order to undertake this audit, the insulation needed to bectespence installed in the
newly constructed home, prior to any internal linings beingditTo know when
construction was at this stage, and to have access poogerty at that time, a relationship
needed to be formed with the building owner, builder/project gemar BCA. If access
were to be made through the builder or project manager it wegidre they not be swayed
to change any normal patterns of behaviour in relation to thelat®n process, to ensure
true results could be obtained.

Whilst the building owner could be an access point, the logistitaising with them and the
builder to obtain access on the appropriate day would be diffeoud could also risk
interference. It was therefore concluded that being aldetess the properties in
conjunction with BCA at the times that they undertake timsjpection would prove to be the
best approach to take.

The inspection stages were established through discussiorhe/iiarious BCA'’s as to

when installation was installed in new buildings and inspectetdm.t The majority of

BCA's advised that installation was to be in the buildahghe time the BCA Inspector

undertook their “Preline” inspection. We recommended to EE@A&HFinal inspection
stage also be included, due to various trade work underédtarthe ceiling linings had
been installed.

It was agreed the following audits would be undertaken:

25 in Auckland, 20 at Preline and 5 at Final;
12 in Wellington, 10 at Preline and 2 at Final; and,
15 in Christchurch, 12 at Preline and 3 at Final.

Finally, access to new buildings had to be arranged. In arddatain genuine results, it was
important that the research project was undertaken as gametlguickly as possible. The
audits had to be conducted without prior knowledge of the installendure true results
were obtained. This left the only option of working with BCA'stbe building owner. It
was determined that approaching BCA'’s and working with theaitain access to the
building sites at the appropriate times was the most logicgb@utical option. Two to three
BCA'’s in each area were approached, apart from Christchlrehe one BCA
predominantly managed the area.

An approach was made to selected BCA'’s and for the mairBCA’s approached, access
arrangements were organised.

4.2 Audit Categories

4.2.1 Workmanship

The Standard clearly sets out the requirements for instatisudation into walls, floors and
ceilings.

Prior to installing insulation, Section 3 of the Standard, reguiie following conditions
shall be satisfied:
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1. There is sufficient space for the insulation to achiesvddasigned thermal
performance

2. The Final cladding material has been installed

3. There is provision for insulation support, or it is in place

4 Moisture content of timber is less than 16%

In reviewing the Standard, it clearly describes the fundaahdetects in the various Sections
and Tables that shall be met, or shall or should be avoidethiion to the installation of
insulation.

These are identified as follows.

1. There shall be no gaps around the outer edges of the segnmkfrenaing,
or between butted joins

There shall be no folds in the segments themselves

There shall be no tucking

It shall not be compressed

It shall be dry

ogk~ Wi

It shall be undamaged.

In addition to the above there are clear installation reménts to be met for specific areas:

Ceilings:

1. All areas shall be insulated.

2. Insulation above interior walls, and to at least the midfitee top plate of
the exterior walls.

3. A clear space of at least 25mm shall be maintained éptthe insulation
and roof or roof underlay. This shall take precedence oveophglate
coverage.

4. Temporary strapping to be installed if necessary.

5. Trim around recessed downlights and auxiliary control equipnkemntthe

purposes of this audit a clearance of 100 mm may be requRefdr to
clause 3.4 of the Standard.

6. A clearance of 150mm shall be left around metal chimaegdlues and
where they penetrate the ceiling.

Walls:

1. All areas shall be insulated.

2. Shall be fitted flush to the internal side of therfirag

3. Shall be laid behind pipes and electrics — not compressed.

4. A clearance of 150mm shall be left around metal chimaegdlues and
where they penetrate the wall.

4.2.2 BCA

The purpose of the Building Act 2004, as it relates to thisares is as follows:

3 Purpose
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The purpose of the Building Act is to provide for the regulatidsudding work, and the
setting of performance Standard for buildings, to ensure that —

(a) people who use buildings can do so safely and without endangeringehkir; h
and

(b) buildings have attributes that contribute appropriately to thethephysical
independence, and well-being of the people who use them; and

(d) buildings are designed, constructed, and able to be used inthaysomote
sustainable development.

Building Act 2004, Part 1, 3 (a), (b), & (d).

In consideration of the Act and the responsibility of the B&&ould be considered
reasonable that the BCA look to the Standard as a measasséssing whether the
installation of insulation would contribute to Building Code compkaacotherwise.

Upon discussion with the various BCA'’s involved it was esthbtighat the insulation
installation was assessed at the Preline or insulatipedtisn, then again at the Final
inspection in the Consent inspection process.

However, there is an alternative used by some BCA’s whprefassional installer
undertakes the installation. These BCA'’s will accept a prdstatement stating the
installation has been undertaken to NZ Standard and/or maneféasspecifications, in lieu
of an inspection.

4.2.3 System Design

The construction and design of the house can affect the perfoenofithe insulation.
Plumbing, ducting, and wiring can lead to compression of theaitisn] therefore reducing
its in-situ performance. The Standard states that one ofdlmeammponents in achieving
the design R-value of a bulk insulation material is design te&knt is critical to material
performance that when installing any given material, thegdekickness is known and
achieved in order for the design R-value to be met.

Insulation materials shall be installed in a cavity astesufficiently large to accommodate
the design thickness plus any required cavity. Compressingshiation into a cavity
smaller than the designed thickness will reduce the adéliaered R-value approximately in
direct relation to the amount compressed. This meansipisrtant to ensure that the
insulation has room to remain at its designed thickness.

During the construction of a building there are areas that resp@@al consideration when
designing, both in terms of the systems and design, to ethsuiresulation material will not
be compromised.

The first system to be considered is the electricakayst

Recessed lighting, and any associated auxiliary equipnegpiires specific design in terms

of clearances for safety and allowances for a possibleagera the R-value.
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It is recommended that installers should avoid putting insulatioand or over electrical
cables. When installing polystyrene insulation there sleatidocontact between any PVC
coated cables and the polystyrene, and methods of avoidinganieletcare provided in the
Standard.

Thermal insulation should not be placed around built-in appliancesiclosures containing
electrical equipment. A clearance of 150 mm shall beatefind metal chimneys and flues
also.

The second system to be considered is the plumbing system.

The Standard states that where possible, insulation shouldtékethdetween the plumbing
and the outside of the building.

The third consideration is the design of the cavities themseb ensure they are sufficiently
large to accommodate the design thickness of the insulatisapy required cavity. The
most common situations are:

Wall systems which include a cavity between the exterior oigdzhd the

insulated frames phase to allow for drainage and / or insulation;

Skillion and low slope roof systems where there is a neeau® & cavity of at least
25 mm between the top surface of the insulation and the unelefside roof (and
underlay) to prevent the wicking of moisture into the insulaiowt

Around the perimeter of an attic space under a pitched rookewhere is limited
space between the underside of the roof (and/or underlay) ao€ilihg. This is
also to prevent the wicking of moisture.

4.2.4 Safety

There are safety aspects that need to be consideredhsdécreating potential hazards.
Recessed light fittings, more commonly known as downlights,imghct on the
effectiveness of ceiling insulation. This is because thesnakquire a clearance from
insulation to prevent overheating of the downlight. Clearaaltes for higher heat losses
through the uninsulated part of the ceiling. Recessed downéightaso susceptible to
convective heat losses through ventilation openings in tiregBtthemselves. If recessed
downlights were installed prior to the insulation, unless sgetciiy the manufacturer on the
light fittings, they will have to have a 100 mm clearafioen the insulation to comply with
the Standard.

Any auxiliary equipment associated with the recessed Iigimgf shall not be covered by
insulation.

Metal chimneys and flues shall have a clearance ofhifi@rom any installation where they
penetrate a wall or ceiling.

Installing insulation over or around electrical cables shoulavib@ed, and there shall be no
direct contact between polystyrene insulation and any PVC cekgeiiical cables.
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The reason these have been identified as safety aspedfsy risks, is due to evidence that
the incorrect installation of insulation around these itemsaase overheating and
potentially fire to break out.

4.3 The Inspection Audit Check Sheet.

There were 40 points to be assessed and commented on inithe aud

These points were numbered 1 — 40 and remained unchangednthethedit was of a
ceiling, underfloor or wall. Therefore, some numbering does notapspecific audits.
For example, in a Wall Audit, Defects 16, 19 and 20 do not apaedngy relate to ceilings
only.

The first information to be captured is the insulation type.

Loose fill Wool, Rock Wool, Glass Wool,

Macerated Paper

Segments and Blanket Wool, Rock Wool, Glass Wool, Polyester

Rigid Sheet Polystyrene

Foil

Perforated, Non-perforated

The points to be assessed and commented on were broken dothe iftor identified
categories to assist in determining the possible causesiares of any fault:

a. Workmanship
b. Territorial authority (BCA)
c. System design
d. Safety.
Audit | Category In All Audits Additional Additional
# Ceiling Query Wall Query
1 Condition Wet
2 Condition Damaged
3 Workmanship | Folds
4 Workmanship | Tucks
5 Workmanship | Gaps
6 Workmanship | Overlaps
7 Workmanship | Missing insulation
8 Workmanship | Compressed —
installer
9 System design | Compressed —
plumbing
Realsure Ltd Page 15 of 73 23/09/2010



Audit | Category In All Audits Additional Additional
# Ceiling Query Wall Query
10 System design | Compressed —
electrical
11 System design | Compressed —
insufficient space
12 Workmanship | Fixings correct
13 Workmanship | Temporary support
in place
14 Workmanship | Recessed spaces
insulated
15 Workmanship | Unlined wall (EG
stub walls) strappe
horizontally at max
300mm centres*
16 Workmanship Soffit / Porch not
covered
17 Workmanship Insulated
between
plumbing and
outside wall
(should)
18 Workmanship Clear of
cladding cavity
19 Workmanship Access hatch
insulated and
attached
20 Workmanship 25mm gap
between
System Design insulation and
underside of
roof/underlay
21 Workmanship Insulation to
middle of top
System Design plate
22 Workmanship Loose fill -
finished flush
23 Workmanship Loose fill — even
depth
24 Workmanship | Installation
completed
25 Safety Downlights
Covered
26 Safety 100mm from
downlights
27 Safety Auxiliary Equip
Covered
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Audit | Category In All Audits Additional Additional
# Ceiling Query Wall Query

28 Safety 150mm from
extractor fans,
metal chimneys
and flues

29 Safety 50mm from outer
faces of brick or
concrete
chimneys

30 Safety Electrical cables
covered by
insulation

31 Safety Electrical cables in
contact with Poly
insulation

32 Safety Clear of appliance
or enclosure for
appliance

33 BCA Building Envelope
appear complete

34 BCA Comment on
Incomplete work

35 BCA Moisture content of
the timber is less
than 16%

36 Informational | Installed by Builder

37 Informational | Installed by
Professional
Installer

38 Informational | Installed by Other
(Who)

39 Informational | Installer unknown

40 Informational | Comment on source

of installation
instructions (if
possible)

These points were worded in such a way to require a yesfman-applicable answer. It
should be noted that these were taken from the Standardptieetiedre is a mix of Yes or
No answers determining the Defect. The Defect has bebhighitgd in the Green in the
Audit Results Table for clarity.
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EECA asked for a ratifigf minor, medium, or major to be applied, in line with other
research projects. See Section2 — Definitions — The Ralihg System.

Photographs were required to show an example of any identifiedtaeffault, or of correct
installation. It was requested that a large number of phet@sovided to create a
substantial portfolio of evidence to support the findings of ¢pent.

The properties, their location, and BCA'’s within each regidhramain anonymous.

2 These ratings denote the extent of the occurreratehe nature of the defect, nor the severitgims of
safety risk, or impact on performance
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5 THE AUDIT

The Audits were conducted by Realsure betwedhMa&rch 2010 and*LJune 2010.
Obtaining the required number of audits in the three speciféss goroved to be more
difficult than anticipated. This was, in part, due to BC@ésmerally working on a day’s
notice for bookings. While specific days were set aside fotiagdhere was no guarantee
that on the specified days there would be a request f@GKelnspector to undertake a
Preline or Final inspection for a new build home. Furthermorie larger BCA's it was
possible that the inspections would be undertaken by differentlB§pectors at the same
time, therefore we would be unable to inspect both propertes.sbmetimes resulted in
scheduled days with maybe only one or two suitable propertagdig and on the odd
occasion no properties to audit. It was also not uncommon fordgpeations to be
postponed to another day.

For a variety of reasons we were unable to access theegd@iproperties in Wellington
region, and it was therefore agreed that the Waikaionmeshould be approached. By
involving Waikato we were able to undertake 10 audits, thus egswe met our minimum
required target of 52.

Upon completion of all audits, the following total and breakdown \wehgeved.

Auckland region:

Required 25 audits; 20 at Preline and 5 at Final.

Achieved 25 audits; 21 at Preline and 4 at Final.

Waikato region:

Achieved 10 audits; 4 at Preline and 6 at Final.

Wellington region:

Required 12 audits; 10 at Preline and 2 at Final.

Achieved 4 audits; 4 at Preline and 4 at Final.

Christchurch region:

Required 15 audits; 12 at Preline and 3 at Final.

Achieved 15 audits; 12 at Preline and 3 at Final.

Total Audits achieved:

Required 52 audits; 42 at Preline and 10 at Final.

Achieved 58 audits; 41 at Preline and 17 at Final.
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For each of the audits there will be up to three sub-auditgy laeteiling audit, wall audit,
and underfloor audit. For example, an audit of a property anBnelay require an audit of
all three, while a Final may only require a ceiling and urholerf

Of the 58 audits undertaken, there were a total of 55 cailidgs, 39 wall audits, and 3
underfloor audits. Of the 55 ceiling audits, 17 were undertakédre &tihal inspection stage,
and 37 during the Preline stage.

The Defect or Fault has been highlighted in Green in ti@itARResults Table for clarity, and
the Defect Rating relates to the Defective number found.
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5.1 Audit Results.

5.1.1 Workmanship

Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count [ % | Count | % Count | %
1 Wet Yes 1 3
S3.f No 55 100 | 38 97 3 100
N/A
Defect Rating Minor 1 100"
Medium
Major
2 Damaged Yes 13 24 5 13
S3.1 No 42 76 |34 87 3 100
N/A
Defect Rating Minor 11 85 80
Medium |2 15 1 20
Major
3 Folds Yes 30 55 26 67
s3 No 25 45 |13 33 3 100
N/A
Defect Rating Minor 18 60 14 54
Medium |9 30 11 42
Major 3 10 1 4
4 Tucks Yes 30 55 33 85
s3 No 25 45 6 15 3 100
N/A
Defect Rating Minor 19 64 10 30
Medium |7 23 15 46
Major 4 13 8 24

3 Refers to the relevant section in NZS4246

* This % relates to the proportion of houses witt tiefect, in that building element, which wereegithis
defect rating.
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Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count [ % | Count | % Count | %
5 Gaps Yes 50 91 37 95 2 67
No 5 9 2 5 1 33
S3
N/A
Defect Rating Minor 26 52 18 49 2 100
Medium |12 24 16 43
Major 12 24 3 8
6 Overlaps Yes 31 56
s3 No 24 44 | 39 100 3 100
N/A
Defect Rating Minor 17 55
Medium |11 35
Major 3 10
7 Missing Yes 20 36 30 77
insulation No 35 64 |9 23 |3 100
Eg: S5.1.1 Step 7 N/A
Defect Rating Minor 10 55 20 67
Medium |2 10 6 20
Major 7 35 4 13
8 Compressed — | Yes 25 45 34 87 1 33
installer No 30 55 |5 13 67
S3.2 N/A
Defect Rating Minor 16 64 19 56
Medium |7 28 12 35
Major 2 8 3 9
12 Fixings correct | Yes 33
N 2 4 67
Eg: S6.1 ©
N/A 53 96 |39 100
Defect Rating Minor
Medium
Major 2 100 2 100
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Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count [ % | Count | % Count | %
13 Temporary Yes 1 2 8 20 1 33
supports in place NO 24 a4 5 13
Eg:5.1.1 - Step 5 N/A 28 54 |26 67 2 67
Defect Rating Minor 6 25 2 40
Medium |6 25 3 60
Major 12 50
14 Recessed spaces Yes 1 2 3 8
insulated NO 3 5 18
S3.5 N/A 51 93 |29 74 3 100
Defect Rating Minor 2 50 6 86
Medium |1 25 1 14
Major 1 25
15 Unlined wall (e.g.| Yes 1 2 8
o) N[5 s I
horizontally at N/A 51 93 31 79 3 100
max 300mm
centres* S3.13
Defect Rating Minor 33 1 20
Medium 67 4 80
Major
16 Soffit / Porch not | Yes 21 38
covered NO
Eg:S5.2.1 —Step 4 VA 34 62
Defect Rating Minor
Medium
Major
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Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count [% | Count | % Count | %
17 Insulated betweenYes 25 64
plumbing and NO 12 31
outside wall
(should) 3.9 | N/A 5
Defect Rating Minor 7 58
Medium 3 25
Major 2 17
18 Clear of cladding | Yes 33 85
cavity No 1 3
S3.11 N/A 5 12
Defect Rating Minor 100
Medium
Major
19 Access hatch Yes 1 2
insulated and NO 22 40
attached
S3.12 N/A 32 58
Defect Rating Minor
Medium
Major 22 100
20 25mm gap Yes 20 36
between No 3B |64
insulation and
underside of N/A
roof/underlay
EQ:S5.2.1 -Step § Minor 2 6
_ Medium |18 51
Defect Rating :
Major 15 43
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Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count [ % | Count | % Count | %
21 Insulation to Yes 22 40
middle of top NO 33 60
plate
N/A
EQ:S5.2.1 —Step 4
Defect Rating Minor 2 6
Medium | 20 61
Major 11 33
22 Loose fill — Yes
finished flush NO
S4.1 - Step 3 N/A 39 100
Defect Rating Minor
Medium
Major
23 Loose fill—even | Yes
depth NO 1 2
s42-Stepe | NA 54 98
Defect Rating Minor
Medium
Major
24 Installation Yes 52 95 |35 90 3 100
completed NO 3 5 4 10
Eg:S5.1.1 -Step 7 NV/A
Defect Rating Minor 3 100
Medium 2 50
Major 2 50
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Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count | % | Count | % Count | %
36 Installed by Yes 13 24 |7 18 2 67
Builder
37 Installed by Yes 31 56 |27 69 1 33
Professional
Installer
38 Installed by Other Yes 4 7 4 10
(Who)
39 Installer unknown| Yes 7 13 |1 3
40 Comment on 29 74
installation
instruction source
Ceiling Wall Underfloor | Total (97) %
Installed by 13 7 2 22 23
Builder
Installed by 31 27 1 59 61
Professional
Installer
Installed by 4 4 0 8 8
Other*
Installer unknown| 7 1 0 8 8

Installed by Other*. It was found that the Homeowner undertb@kiastallations.
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5.1.2 BCA

Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count [ % | Count | % Count | %
33 Building Yes 51 93 |19 49 3 100
E;‘;‘;'loelct’s appear|"Ng 4 7 |20 |51
S3 N/A
Defect Rating Minor 2 50 11 58
Medium |2 50 4 21
Major 4 21
34 Comment on Yes 4 7 20 51
Incomplete work ["o
N/A 51 93 |19 49 3 100
Defect Rating Minor 2 50 11 58
Medium |2 50 4 21
Major 4 21
35 Moisture content | Yes 50 91 |26 67 3 100
e o |2 |4 |u =
N/A Steel Frame | N/A 3 > 2 >
S3 (e) Minor 1 50 4 36
. Medium |1 50 3 27
Defect Rating :
Major 4 36
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5.1.3 System Design

Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count [ % | Count | % Count | %
9 Compressed — | Yes 26 47 32 82
plumbing No 29 53 |7 18 |3 100
S3.2 N/A
Defect Rating Minor 20 77 22 69
Medium |6 23 10 el
Major
10 Compressed — | Yes 29 53 33 85
electrical No 26 47 |6 15 |3 100
S3.2 N/A
Defect Rating Minor 24 83 18 55
Medium |5 17 15 45
Major
11 Compressed — | Yes 26 47 33 85
insufficient space[ o 29 53 |6 15 3 100
S3.2 N/A
Defect Rating Minor 10 39 24 73
Medium | 12 46 7 21
Major 4 15 2 6
20 25mm gap Yes 20 36
it;gtx\l/:ﬁgn and No 35 o4
underside of N/A
roof/underlay
EQ:S5.2.1 -Step § Minor 2 6
_ Medium | 18 51
Defect Rating :
Major 15 43
21 Insulation to Yes 22 40
gwlgc}[gle of top NO 33 60
Eg:S5.2.1 -Step 4 N/A
Defect Rating Minor 2 6
Medium | 20 61
Major 11 33
Realsure Ltd Page 28 of 73 23/09/2010




5.1.4 Safety

Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count | % | Count | % Count | %
25 Downlights Yes 9 16
Covered NO 3 15
S3.4.1 N/A 38 69
Defect Rating Minor 2 20
Medium |4 40
Major 4 40
26 100mm from Yes
Downlights NO 15 27
S3.4.1 N/A 40 73
Defect Rating Minor 2 13
Medium |3 20
Major 10 67
27 Auxiliary Equip | Yes 4 7
Covered No 4 7
S3.4.2 N/A 47 86 |39 100 3 100
Defect Rating Minor
Medium
Major 4 100
28 150mm from Yes 6 11
extractor_ fans, NO 9 16
metal chimneys
and flues N/A 40 73
S3.6 Minor 1 11
_ Medium |3 33
Defect Rating _
Major 5 56
29 50mm from outer| Yes 1 2
faces of brick or No
concrete
S3.6 Minor
. Medium
Defect Rating :
Major
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Audit | Fault / Defect Result Ceiling (55) | Wall (39) Underfloor (3)
# Count | % | Count | % Count | %
30 Electrical cables | Yes 51 93
_covere_d by NO 3
insulation
S3.7 N/A 1
Defect Rating Minor 13 26
Medium |21 41
Major 17 33
31 Electrical cables | Yes
in cor_1tact vv_ith NO 1 3 3 100
Poly insulation
S6.4 N/A 55 100 | 38 97
Defect Rating Minor
Medium
Major
32 Clear of appliance Yes 2 4 2 5 1 33
or enclosure for NO
appliance
S3.8 N/A 53 96 |37 95 2 67
Defect Rating Minor
Medium
Major
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6 FINDINGS AND RECOMMENDATIONS.

The scope of this project is to investigate the qualitysdiliation installation in new build
homes and there are four key points to be addressed, as follows:

6.1 How well is insulation installed in New Zealand Hores?

Of the 58 audits undertaken, when applying the Standard for atgtalbf insulation, none
of the installations met all requirements of the Standard. Xi¥afe properties audited, for
one reason or another, failed. Based on these findingsisillation in new build homes in
New Zealand is not well installed and requires signific@provement.

The Building Code has requirements thlaall be met in relation to energy efficiency of the
building envelope. The Standard also has requirementshttibe met, though these are
not necessarily the same as the Building Code requirements.

Failure to comply with the Standard and manufacturers installanstructions will risk the
property being non-compliant with the Building Code and may afffecsafety of the
occupants and the energy efficiency performance of the house..

For the purposes of ascertaining the extent of the faults artddéeind to be occurring we
have rated the defects, minor, medium, or major. This irgtbom will help to evaluate the
areas of greatest concern and failure, requiring targetiedintg and improvement; through to
areas that are occurring less frequently, however willrstjuire improvement.

6.2 What installation faults appear? If any, identify the nature of
installation faults with insulation.

The findings have shown that there has been an example foairdast everynstallation
defect audited. The installation faults found include: dachawgulation, folds, tucks, gaps
or insulation overlap, and areas not insulated where they sharddban. Insulation has
been compressed, incorrectly fixed or supported, incorrettég faround top plates,
downlights, auxiliary equipment, or extractor fans. Insulatioralasbeen incorrectly fitted
around electrical wiring and plumbing systems.

It has also been found that where the Standard requireltung materials to have been
installed and the moisture content of timber to be less 16&b prior to installation, these
requirements have not always been met.

The nature of these faults is self-explanatory for the mostiarexample, a gap in
insulation means that the insulation has been fitted in @wedy that the insulation segment
does not touch all sides of the cavity, face, butted segm@ntexample of each fault is
shown in section 6.2.5 Audit overview by Defect.

To assist in identifying the nature of the fault, the fauksercategorised into four areas,
being Workmanship, BCA, System Design, and Safety.

Realsure Ltd Page 31 of 73 23/09/2010



6.2.1 Workmanship

Fault / Defect

Impact

Wet R-value reduction, will retain water — moisture
related issues

Damaged R-value reduction

Folds R-value reduction

Tucks R-value reduction

Gaps R-value reduction

Overlaps R-value reduction

Missing insulation

R-value reduction

Compressed — installer

R-value reduction

Fixings not correct

Could allow for movement — R-value reductig

Temporary supports not in place

Could allow for movement — R-vatliestion

Recessed spaces not insulated

R-value reduction

Unlined wall (EG stub walls) not strapped
horizontally at max 300mm centres*

Could allow for movement — R-value reduction

Soffit / Porch covered

Not a requirement

Insulation between plumbing and outside wall
not achieved

R-value reduction

Protruding into cladding cavity

Impact on cavity performance

Access hatch not insulated and attached

R-value reduction

25mm gap between insulation and underside
roof/underlay not achieved

poPotential for moisture wicking into insulation

Insulation to middle of top plate not achieved

R-value reduction

Loose fill - finished flush

R-value reduction

Loose fill — even depth

R-value reduction

Installation not completed in all required areag R-value regtucti
6.2.2 BCA
Fault / Defect Impact

Building Envelope incomplete

Could allow insulation to become wet creating

Moisture content of the timber is greater than

other moisture related issues, and consequent|

16%

affect the R-value

6.2.3 System Design

Fault / Defect

Impact

Compressed — plumbing

Compressed — electrical

Compressed — insufficient space

R-value reduction

25mm gap between insulation and underside
roof/underlay not achieved

pPotential for moisture wicking into insulation

Insulation to middle of top plate not achieved

R-value reduction

Realsure Ltd Page 32 of

73 23/09/2010

ally



6.2.4 Safety

Fault / Defect

Impact

Downlights covered

Appropriate clearance from downlights not
achieved

Auxiliary Equip covered

150mm from extractor fans, metal chimneys a
flues not achieved

naverheating and potential for damage.

50mm from outer faces of brick or concrete
chimneys not achieved

Electrical cables covered by insulation

Electrical cables in contact with Poly insulatiof

=

Clearance from appliance or enclosure for

appliance not achieved

Risk to safety of the home’s occupants.
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6.2.5 Audit Overview by Defect
In the following overview:

1. A defect that has been found to be greater than 50% hasigédghted; and of
those defects

2. A medium or major ratimghas also been highlighted to draw attention to those
occurring more frequently throughout the property.

®See Section2 — Definitions — The Audit Rating Systel'hese ratings denote the extent of the occurrerate,
the nature of the defect, nor the severity in teofrsafety risk, or impact on performance
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6.2.5.1 Workmanship

Damaged

The Auditors looked for whether
any of the insulation material
installed was damaged. It was
found that 24% of ceiling
installations and 13% of wall
installations had damaged
insulation. Of those defects, 859%
of the ceiling defects and 80% of
the wall defects were rated as
minor.

The Auditors looked for whether
any of the insulation material
installed was subject to folds. It
was found thab5% of ceiling
installations and 67% of wall
installations had folds in the
insulation. Of those defects, 60%
of the ceiling defects and 54% of
the wall defects were rated as
minor.

The Auditors looked for whether
any of the insulation material
installed was subject to tucks. It
was found thab5% of ceiling
installations and 85% of wall
installations had tucks in the
insulation. Of those defects, 649
of the ceiling defects were rated a|
minor. However/0% of the wall
defects were rated asnedium to
major
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Gaps

The Auditors looked for whether
any of the insulation material
installed was subject to gaps. It
was found tha®1% of ceiling
installations, 67% of underfloor
installations, and 95% of wall
installations had gaps in the
insulation. Of those defects, 529
of the ceiling defects and 100% of
the underfloor defects were rated
minor. However51% of the wall
defects were rated asnedium to
major

Overlaps

The Auditors looked for whether
any of the insulation material
installed was subject to overlaps.
was found thab6% of ceiling
installations had overlaps in the
insulation. Of those defects, 559
were rated as minor.

The Auditors looked for whether
there was any missing insulation.
was found that 36% of ceiling
installations and@ 7% of wall
installations had missing
insulation. Of those defects, 55%
of the ceiling defects and 67% of
the wall defects were rated as
minor.
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Compressed by installer

The Auditors looked for whether
any of the insulation material
installed was compressed, as a res
of the installer. It was found that ||
45% of ceiling installations, 33% of
underfloor installations, argi7% of
wall installations had compressed
insulation, due to the installer. Of
those defects, 64% of the ceiling | |
defects and 56% of the wall defects
were rated as minor.

Fixings not correct

The Auditors looked for whether
any of the insulation material was
incorrectly fixed. It was found that
4% (2 audits) of ceiling installation
and67% (2 audits)of underfloor
installations had been incorrectly
fixed. Of those defect4,00% of
the ceiling and underfloor defects
were rated as major.

The Auditors looked for whether
any of the insulation material
installed had temporary supports t
keep the insulation in place, where
required. It was found that 44% of
ceiling installations and 13% of wa
installations did not have temporar
supports in placeOf those defects,
75% of ceiling defects were rated
medium to major. 60% of the wall
defects were rated as minor.
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Insulation between plumbing and outside wall (Should)

The Auditors looked for whether ~\\1\1))/) =
the insulation material had been 1]///7/4 h&

installed between any plumbing an{. % - 4
the outside wall. It was found that | |

31% of wall installations did not | |
have insulation fitted between the
plumbing and wall.Of that 31%,
58% were rated as minor.

The Auditors looked for whether
the insulation material could be
seen to be protruding into the
cladding cavity. It was found that
property audited (3%) was subjec
to this defect and was rated as
minor. This was identified because
the brick veneer had not been
installed.

Access hatch insulated (Should)

The Auditors looked for whether
the insulation material was fitted t
the access hatch. It was found th
22 of 23 access hatches installed
were not insulated

The Photo shows the insulated
hatch.
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Lack of 25 mm gap to under side of roof underlay

The Auditors looked for whether
the insulation material had been
installed with a 25 mm gap to the
underside of the roof underlay. It
was found tha64% of ceiling
installations failed to achieve the
clearance. Of those defect94%
were rated as medium to major

The Auditors looked for whether
the insulation material had been
installed to the middle of the top
plate. It was found th&i0% of
ceiling installationsfailed to
achieve the clearance Of those
defects94% were rated as
medium to major. The photo
shows insulation within the ceiling
framing, rather than over the top
plate. It also shows an example o
missing insulation behind a windo
lintel, due to design.

In

The Auditors looked for whether
the insulation installations were
indeed complete. It was found thg
5% of ceiling installations and 109
of wall installations were found to
be incomplete, although they had
been deemed completed. Of those
defects, 100% of the ceiling defects
were rated as minor. 94% of the
wall defects were rated as mediun
to major.
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6.2.5.2 BCA

Building envelope complete (Should)

The Auditors looked for whether
the building envelope appeared ta
have been completed, prior to the
insulation material being installed.
It was found that 7% of ceiling
installations an®1% of wall
installations were undertaken,
while the building envelope had
not been completed Of those
defects, 50% of the ceiling defects
were rated as medium. 58% of thef
wall defects were rated as minor.

Moisture levels under 16% (Should)
The Auditors looked for whether R TS e
the moisture levels of the timber
framing were less than 16%, prior
to the insulation material being
installed. It was found that 4% of
ceiling installations and 28% of
wall installations were undertaken,
while the moisture levels were
greater than 16%. Of those defect
50% of the ceiling defects and 63¢
of the wall defects were rated as
medium to major.

o~ R i e St e st |
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6.2.5.3 System Design

Compressed by plumbing

The Auditors looked for whether
any of the insulation material
installed was compressed, as a
result of the plumbing. It was
found that 47% of ceiling
installations an@®2% of wall
installations had compressed
insulation, due to plumbing. Of
those defects, 77% of the ceiling
defects and 69% of the wall defects
were rated as minor.

P

The Auditors looked for whether
any of the insulation material
installed was compressed, as a
result of electrical wiring. It was
found that53% of ceiling
installations and 85% of wall
installations had compressed
insulation, due to electrical
wiring . Of those defects, 83% of
the ceiling defects and 55% of the
wall defects were rated as minor.

Compressed by insufficient sbéce

The Auditors looked for whether
any of the insulation material
installed was compressed, as a
result of the design not allowing fa
sufficient space for the insulation.
It was found that 47% of ceiling
installations an@®5% of wall
installations had compressed
insulation, due to insufficient
space. Of those defects, 61% of th4
ceiling defects were rated as
medium to major. 73% of the wal
installations were rated as minor.
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25mm Gap to

underlay not achieved due to design

The Auditors looked for whether
the insulation material was able to
be installed with a 25 mm gap to

the underside of the roof underlay|

It was found tha64% of ceiling
installations failed to achieve the
clearance Of those defect94%
were rated as medium to major

Insulation to middl

e of top plate

The Auditors looked for whether
the insulation material was able to

be installed to the middle of the top

plate. It was found th&i0% of
ceiling installationsfailed to
achieve the clearance Of those
defects 94% were rated as
medium to major.
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6.2.5.4 Safety

Downlights covered

The Auditors looked for whether
the insulation material had been

installed over recessed downlights

It was found tha8 of 17 audits
with downlights installed were
found to be covered Of those
defects 80% were rated as
medium to major.

The bright light on the right side of
the photo shows a recessed

downlight covered by insulation. It

also shows an example of
insufficient clearance of the
insulation from the metal flue.

D .|

100mm clearance from downlights not achieved

The Auditors looked for whether
the insulation material had been
installed with a 100 mm clearance
from recessed downlights, unless
there was information to advise
otherwise. It was found that of 17
audits with downlights installed,5
audits (88%) found insulation
within 200mm of the downlights
Of those 87% were rated as
medium to major.

In 2 audits, documentation was
provided to show insulation could
be butted to the downlight.

Auxi

liary equipment covered

The Auditors looked for whether
the insulation material had been
installed over auxiliary equipment
It was found thaof 8 audits with
auxiliary equipment installed, 4
audits (50%) found auxiliary
equipment to be covered with
insulation. Of those, 100% were
rated as major.
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150 mm from extractor fans, metal chimneys and flues

The Auditors looked for whether
the insulation material had been
installed with a 150 mm clearance
from extractor fans, metal chimney
and flues. It was found that of 15
audits with one or more of these
installed,9 audits (60%) failed to
achieve the required clearance
Of those 89% were rated as
medium to major.

U7

Electrical

cables covered by insulation

The Auditors looked for whether
the insulation material had been
installed over electrical cables. It
was found tha®3% of ceiling
installations had electrical cables
covered by insulation. Of those
defects,74% were rated as
medium to major.
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6.3 Why the installation faults occur

It is clear from the findings of this audit that the instédia of insulation is falling well short
of the Standard.

The Audit Overview by Defect (S6.2.5) clearly shows thattlagority of installation faults
will occur due to workmanship, as opposed to another cause.

Following, is a list of those workmanship related defeckera the occurrence number was
found to be greater than 50%:

folds,

tucks,

gaps

overlaps,

missing insulation,

compression by Installer,

incorrect fixings,

temporary supports not in place

. access hatches not insulated

10.lack of 25mm to underside of roof underlay,

11.failure to insulate to middle of top plate

12.insulating while the building envelope is incomplete,

13. covering downlights and auxiliary equipment,

14.failing to achieve an appropriate clearance to downlights anduxiliary
equipment, and

15.failing to achieve a 150 mm clearance from extractor fans, e chimneys,

and flues.

CoNoOORA~LONE

The highlighted defects were rated as medium to major,andgthey were occurring
repeatedly, in several areas throughout the home.

Those in red, also show the safety related defects.

In considering why these faults are occurring in the firstaince, we must look at who the
installer was. The findings show that 23% of the installatioer®wndertaken by the builder,
61% were undertaken by a professional installer, and 16% werdaketeby either the
owner or an unknown party.

6.3.1 Impact of the Professional Installer

61% of installations were installed by a Professional Instaltewould be expected that a
professional installer would be conversant and compliant wittthestry Standard.

Furthermore, in reviewing various manufacturers’ instructioniseaBRANZ appraisal, all
consistently provide clear statements and instructions regdrdimghe respective insulation
shall be installed. See Appendix 7.2 Manufacturers and Iydastlation Installation
Instructions and Appraisals - Extracts.
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The reason for a professional installer to fail to instesililation predominantly free of faults
can not be due to a lack of industry information. The logioatkusions that could be drawn
from these audit results would be that;

a. the installer has not been properly trained, or has not unddrte training; or

b. the installer has knowingly failed or had no incentive totrtteerequired
Standard, which would therefore indicate a lack of qualityrasee by the
installation company.

As an aside, it was commented upon by the auditors that saime lodiilders were clearly

not aware of the recommended installation requirements &térelard; however some were
very keen to learn. In these instances, they wdymgeon the premise that using a
professional installer would ensure a compliant installation.

6.3.2 Impact of the Builder

The builder has been identified as the installer of 23 #eofotal installations. As for a
professional installer, failure to install insulation predomthafree of faults cannot be due
to a lack of industry information. However, whether the builder undertaken any formal
training for installation is unknown. Findings of this audit could tagethat it would be
unlikely.

6.3.3 Impact of other Trades

There are however, other factors causing or contributing to theofaaurring. The first,
which has been identified clearly in the ceiling auditsrauthe Final inspection of a home,
is as a result of another party interfering with the originstallation.

The Electrician has been found to contribute to defects due to the initiallisson of the
electrical system making proper installation of insulatiosdme areas difficult or
impossible; and as a result of interfering with insulataist(irbing insulation that has
already been installed) during the final installation ofdleetrical system.

The Standard and industry documentation all recommend the insuhtbuld not be placed
around or over electrical cables if it can be avoided. AlthaihghStandard does state that to
avoid compression some insulation can be cut to fit around tivgwiDue to the initial
installation of the electrical system, 53% of ceiling aualitd 85% of wall audits were found
to be substandard because the placement of the wiring cagisiéidant compression of the
insulation. 93% of ceiling audits were found to have the callesred by insulation, which

is a practice that is recommended to be avoided in the $thadd by the Manufacturers.

Another defective area affecting safety that is a redutie Electrician is the installation of
the downlights, auxiliary equipment and extractor fans. Thesesisdled after the
insulation has been installed.

In this research 17 audits of roof cavities were undertakére time of the Final inspection
by the BCA for CCC. Of the 17 audits, 9 were found to hakthe insulation placed over
downlights, 15 were found to have failed to create a requlezatance from the downlights,
4 were found to have also had insulation cover the auxiliary eguipim downlights that
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were separate to the downlights system, and 9 were foundeddwked the 150 mm
clearance to extractor fans, vents and flues.

It should be noted that two of the downlights systems were fubéd the type that could be
abutted to the insulation (CA rated). Although this was amiyd out through the
appropriate tradesperson being on site at the time of theiBpaction, and being able to
provide the appropriate documentation. It should be noted thatithg isanot stated on the
downlight fitting.

We were informed by various BCA inspectors and builders thah#jerity of downlight
systems would require the 100 mm clearance.

The Plumber can also impact negatively on the installation of irtsuia due to the
placement of the plumbing systems making proper installatiorsofation difficult or
impossible within the wall and ceiling cavity. 31% of waBtallations were found to be
defective due to a lack of insulation between the plumbingrendutside wall, which results
in an R-value reduction.

47% of ceiling audits and 82% of wall audits were found to be sulzsthdde to plumbing
installation significantly compressing the insulation. Whitkeaigner will draw in where the
plumbing fittings are required, it is generally up to the Plumdénstall the plumbing
system to suit the designed placements.

As with the builder, the findings of this audit could conclude ithatalso unlikely the
Electrical or Plumbing Industry have been provided with, or takeampformal training in
relation to insulation installation and design.

6.3.4 Impact of the Design

The second contributory factor to some of these faults comestdaesign making proper
installation of insulation difficult or impossible in someq#a. This can refer to
construction design, or design of plumbing, electrical, lightiegting, or ventilation
systems.

This can be most simply demonstrated by the example where ioswats cut to fit behind
plumbing, and removed completely behind power boxes. The installeub#he insulation
to fit around the plumbing, which the Standard does recommerelinficompression.
However, it is also required behind the power boxes. It isaih&e in the design to ensure
the appropriate cavity is maintained for insulation, whilsbaemodating any plumbing or
electrical requirements that has caused the fault. Theke feve affected the R-value of the
home.

In Section 6.2.5.3 Audit Overview by Defect, the extentashpression faults due to the
placement of plumbing or electrical wiring is shown. Wirargl plumbing are often placed
in the exterior wall cavity where it either makes praeet of insulation hard or even
impossible.

The use of downlights has been found to cause a large pgreaftaoth thermal efficiency

and safety related defects. Appendix C of the Standardfidsribat the use of recess
lighting will reduce the effective thermal resistanceifisulation. The Appendix quantifies
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the approximate reduction in effective thermal resistancen$alation due to missing
insulation around recessed light fittings. In the case mhy downlights there will be
convective heat losses as well due to air movement through theiglowitiings.

We are unable to comment on whether a greater R-value edsruthe ceiling audits where
downlights were installed to compensate for this effechastas outside the scope of this
research. However, with the evidence from this auditlglédentifying insulation is not

well installed; it does raise potentially justifiable concewgarding this element of design.

Another common area of the design causing a fault is irotifecavity. Here, the two most
common faults that can be attributed to design are compressitailure to achieve the
minimum required clearance to the roof underlay.

A design area that seems to cause the most faults isd®tee outer edge of the roof above
the top plate of the outer wall. See Appendix 7.3 Typical Walruss Detail.

In the first instance the insulation in the ceiling is reggiito be insulated to the middle of the
top plate. It was found that this had not been achieved in 6@8é oeiling audits, in part
due to a lack of clearance to the roof, or the placemesttwttural timbers. The installer is
then left with the options of:

Compressing the installation into the space, affecting thal&eyor

Failing to insulate the space at all, affecting the dvBr&alue of the ceiling, or
Installing the insulation, whilst placing it in contact kvir within the 25 mm
required clearance of the roof underlay. This option may notadfegt the R-
value, it has the potential to transfer moisture to the atisu.

A further roof design that has been seen to cause a defectitan the installation is a
Skillion roof. A Skillion roof by its nature has a limited dgnbetween the roof, underlay or
substrate, and ceiling. Therefore careful consideration mugvée when designing this
space to ensure a sufficient cavity free of any systerabsiructions is created for the
insulation to fit into in accordance with the Standard andufeturers requirements. As
with a wall cavity, when designing the Skillion roof cayittye depths of the structural
timbers must be sufficient for the required thickness @firtsulation. The thickness
required for roofs will be greater than the one for wallstduggher insulation requirements.

The same applies for low-pitched roofs.

64% of ceiling audits failed to achieve the minimum 25mm ggpired between the
insulation and underside of the roof/underlay. However, it imeistoted that the roof to
outer wall (top plate) design was the predominant cause afdfast occurring.

Finally, current practices in timber and steel framing deaigrresulting in cavities requiring
insulation, being unable to be insulated during the normal insulaticess. See Appendix
7.4 Typical Wall Framing Detail.

Hollow corners are created where two runs of framing mee¢ry corner of the home, both
internal and external will have this problem. This alscueg where internal wall frames
meet the external walls. Similarly, blocking of double studsdaw lintels, and timber
battens added to the framing for various reasons can ak ¢ne@cessible cavities
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preventing insulation being installed. An additional problem nei#ddSteel framing is that
it is a box or C-section, and when grouped together it crasesdssible cavities that are
required to be insulated. For example, depending upon the spdimtefl, up to 4 C-section
Studs can be placed together leaving three of those C-seatimssilated, and unable to be
accessed to be insulated.

This defect contributed to the 77% of wall audits with missisglation. Examples of
design preventing access to insulate a cavity that should betéusoém be seen in
Appendix 7.5 of this report in Photo’s 18, 20 and 37.

6.4 How quality of insulation installation can be improved — identify and
recommend practices to improve the installed qualt of insulation in
new houses

When reviewing the findings the predominant reason for the proliteawix of sub
standard workmanship and /or problematic design.

This research has shown there are four key “identities3lation to design and
workmanship:

The designer, this may be an architect or draughtsperson.

The builder and/or project manager.

The professional installer.

The other sub trades, and in particular the Electrician®amibers.

bR

The research has also clearly demonstrated the neeaabftinspection processes to ensure
quality and compliance for each installation.

The key “identity” in relation to quality assurance and conmgkahas been identified at this
point in time as the BCA.

It is the BCA who is charged, under the Building Act, vétisuring the standard of building
design and construction is achieving compliance with the Buildindg. °

When issuing a building consent, the BCA must be satisfiedasonable grounds that the
provisions of the building code would be met if the building worken@operly completed
in accordance with the plans and specifications that accoetptre application.

A building consent is subject to the condition of inspection by thA Buthorised agents.
The definition of inspection means taking all reasonable sbegssure that building work is
being carried out in accordance with the building con$ent.

However, this should not limit nor relinquish the responsibiliethe four key identities to
comply with the Standard and have internal quality assurancedgures in place.

® Building Act 2004 Part 1 s 4 (f)
" Building Act 2004, Part 2 s 49 (1)
8 Building Act 2004, Part 2's 90 (1) & (3)
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6.4.1 Education and Training

In the first instance education for the four key “identitiessfaquired to address many of the
identified faults and defects.

Education needs to take on a two-pronged approach. Firstly, theletod®e education in
the requirements of the Standard and manufacturer’s instructiadhateach person
involved is ensuring compliance is met.

Secondly, to be effective, the ramification of poor inst@fatlso needs to be covered to
ensure that each party contributing to the insulation installanderstands why they must
ensure compliance is achieved.

It could be argued, or at least expected, that the desaigdeprofessional installer should
know the requirements for compliance. However, this reseaschhmavn clear evidence of
consistent faults occurring as a result of non-compliance tinese groups.

This also indicates a lack of understanding of the potentighimeale of the problems that
could result due to poor installation of insulation.

6.4.1.1 Education and Training for the Designer

It is the designer who in the first instance will havarapact on whether the insulation can
be correctly installed. When considering the design, thest ensure that construction R-
values of the roof, walls, and floor meet the energy eff@yaequirements of the Building
Code.

Once the required R-value of these areas is determinedhtiehoice of insulation material
needs to be made. Either the appropriate insulation needspedtiéed for the desired
cavity space, or the type of insulation chosen will deterfiegequired cavity that must be
created to ensure that the insulation will fit without unduepression.

Each manufacturer clearly identifies in their literatilme R-value and corresponding
nominal thickness of the products. It should therefore beatively straightforward
consideration to ensure that cavities are designed with at#eqpom to accommodate the
insulation.

The second consideration the designer must take into account vehgmirag, is the
placement and impact of the services within the home. ®ws&Ees; predominantly being
plumbing, electrical, lighting, ventilation, and heating systemust be able to be
incorporated into the design without adversely impacting omthdation installation and its
effectiveness.

Particular consideration should be given to minimising the placé of these services in
external walls, or where it becomes necessary, creatiayity with sufficient depth to
accommodate both the services and insulation. The usevifeseavities to accommodate
all of the above services should also be considered in #ignde

A third area requiring consideration is in ensuring the designmiutgerevent specified areas
requiring insulation to be unable to be appropriately insulatedomisaed at the time of
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insulation installation. Where such situations cannot be agpitlen instructions may be
required to ensure the cavity is suitably insulated atirtiie the building envelope is
enclosed.

6.4.1.2 Education and Training for the Builder and / or Project Manage

Regardless of whether the builder or project managerIs#tal insulation or not, they will
hold ultimate responsibility for the construction process. Thezefois critical they
understand how and why the insulation must be correctly installeely should be able to
identify faults or defects and know when it is correct.

Training is required to ensure that builders and project nesisdive sound knowledge of
the requirements of the Standard and manufacturers specificitionstallation. Whether
they be the installer or overseer, it is critical thegogmise their role as the site auditor of the
installation.

With the introduction of LBP’s, and proposed move towardscegtification, many astute
builders and building companies are looking to internal and externiglyqassurance
processes and systems. The correct installation of insulatedhdavities should be part of
this process. However, it will only be as useful as thelledocumentation and training
provided to the builders and project managers.

6.4.1.3 Education and Training for the Professional Installer

The “professional installer” is referenced in many martufaecs and industry documents
relating to insulation and its installation. To be a pssi@nal installer it should be
reasonably expected that they would have training and a clearstenting of the
requirements of the Standard.

The findings of this research show this is not the case insédinces. Whilst undertaking the
audits it was found that there is significant variation indhality of installation among
professional installers, even within the same brand company.

The findings of this research indicate that there is a rexapaint for this industry to reassess
its processes and systems, as the rate of non-conformance acmhmaiance is too high.
There will be those that may only require minor adjustmevitde others will require more.

The process for someone to become a competent professioniringbald be expected to
look something like:

a comprehensive training document

training

a rigorous installation process, and

an auditing process to ensure quality and compliance.

PoONPE

In order to determine where and how the system or procassest working will require
each area to be reassessed.

1. In the first instance the training documentation of the prafeakinstallers may
need to be reviewed against the requirements of the Stadmanufacturers
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specifications. The documentation should cover all requirementslbas the
ramifications of non-compliance.

2. The training programme itself can then be reviewed to ertbat it is providing the
necessary information required by installers to ensure comeliafgis should also
include some form of measure of performance to ensureetiieded appropriately
and correctly understood.

3. The installation process can then be assessed for clueslenay of why this non-
conformance is being found.

4. Finally, the internal auditing or quality assurance processresjreview and
amendment, as the findings of this research indicate tiivaitgly this part of the
professional installer system is not working.

6.4.1.4 Education and Training for the Sub Trades

When a home is constructed, the wiring, plumbing, and fit outdotilation and heating
systems are generally installed prior to the insulations&@lsgstems are installed within the
wall cavity, the ceiling cavity, and underfloor cavity, fack of any other suitable service
ducting being available.

However, the ceiling cavity may be revisited to indiglting, heating and venting systems
towards the completion of the home. The research findings $tadwhe systems installed at
this stage are negatively impacting on the original ingulanstallation.

Plumbers and Electricians were the two identified trandléisis research, impacting on the
insulation installer’s ability to complete Standard compliamt]-mstalled insulation.

Insulation training is required for these sub trades. dieiar from the research they need to
be aware of the insulation Standard to ensure plumbing, elécamnchrelated systems are
installed in collaboration with the Standard. A little mtreught and placement of these
systems could result in a minimal or zero defect rating, to the Plumbers and Electricians
work.

For example, it is generally up to the Plumber to indtallflumbing system to suit the
designed placements. Consideration should therefore betgiveimimising the placement
of these systems in external walls as much as possible.

The Electricians knowledge of the Standard is quite ckitasafailure to meet the
requirements may not only reduce the effective R-valueeofitime, it could also pose a
safety risk for the occupants. This has been found tgobedmminant concern of this
research with the number of downlights, and auxiliary equipimeing covered by
insulation.

6.4.1.5 Education for the Homeowner
The homeowner is one other party that can be accountablefimrstallation of insulation.
This may occur when the homeowner is project managing the cor@truartas an approach

to the builder to cut some construction costs. However, only 8#eaohstallations audited
were undertaken by the homeowner.
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Throughout all the audits, if any instructions were found on sisimglto installation, they
were found on the manufacturer’s bags. Whilst they were ,shganethod of imparting the
information is not successful given the research results.

It may be necessary to provide more information or trainingdoy of hardcopy
documentation, DVD’s, or online information. It is unknown whetherinformation would
be used; therefore as with all installers, a quality assarprocess needs to be in place.
Currently this would likely be the builder, project manageif ttre homeowner is the
project manager, the BCA.

6.4.1.6 Training Overview

Education and training is clearly needed within each ofdlzgead trades and professions to
address the significant amount of defects and faults idethtdied consequential non-
compliance with the Standard and Building Code.

However, for the related trades and professions for tratoihg effective, a “whole of
house” philosophy should be core to the training procedures. Thectegadicates an
inability by the individual trades and professions to identify tribution and impact their
work has on the entire construction project. Providing a plieture of each person’s role
and how it all fits together in the “bigger picture” maglp prevent many of the issues
identified.

This “whole of house” overview would be overseen by a projecagemor a building
company’s quality assurance process, if these are in ptém&ever, they should not be
relied upon to relinquish or minimise any of the responsitslibiethe individual.

The training and education for all parties involved with thegiegonstruction, insulation,
and inspection of new homes should also include the ranmfisadf non-compliance.
Whilst undertaking the necessary research for this prajgttommunicating with various
parties involved with the audit process, it became cleathbe is in general lack of
understanding of the ramifications and consequences of defexgialation processes. For
those involved in the installation process, be it an instddlgélder or BCA, the dos and
don’ts for installation are important aspects, However, whebbaome evident is that the
reason for the dos and don’ts must also be explained.

Were this information also provided to the end user, being the b@mer and/or occupier,
pressure brought by this party could also result in helping tw@tompliance.

6.4.2 The BCA
Based on the results of this research, it would be tifeelBCA’s to review their inspection
processes relating to insulation at Preline and Final atigpes. While the BCA is not
specifically causing the fault or defect, they are requinddentify and enforce compliance;
otherwise they are contributing to the issue through acquiescence.
Two types of BCA insulation inspection practices were observadeopuditors.

1. The BCA undertakes a physical inspection, identifying thedauitl requiring they

be addressed,
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a) before the BCA inspection would be passed, or
b) pass the inspection, on the proviso that the faults would bectexreefore
lining.
2. The BCA accepts a Producer Statement from the installkeuiof an inspection,
which they are relying upon as being accurate.

Inspection option 1 a) was the most common type observed. cilug addressed the faults,
where practicably achievable, and enforced as much complanthey could. To achieve
full compliance in some instances would have required dacotish of some areas of the
building.

Optionl b) allows for continuance of the construction; however itienteon the builder or
project manager undertaking what was asked.

To ensure the BCA requirements have been met, Option 1 b)eeqoiust processes by the
BCA during latter inspections, to determine whether akcksfidentified have been
corrected. While a roof and floor cavity can be re-inspethedwall cavity can not without
the aid of additional tools such as a thermal imaging camera

The findings of this research do indicate that Option 2 map@&trudent or acceptable. Itis
recommended that any BCA'’s using this method should be reass#ssipgcess to ensure
they are meeting their requirements under the Building Act.

6.4.2.1 R-value Consideration.

A recent research article in BRANZ Build Magazine, BuildY April/May 2010 by lan Cox-
Smith, BRANZ Building Physicist, states that researchdtemvn that gaps as small as a few
millimetres around the edges of wall insulation can sometirak® the overall thermal
resistance. The statement follows the acknowledgement ofahd&8d requirement that
insulation is fitted without gaps, tucks and folds.

Research has shown this is also the case where thels@gaps between the faces of the
insulation and the inside faces of the cladding and lining nadgehilst we would be
unable to specifically identify face gaps, the article ackaedges that even if there were
only gaps around the edges of the insulation, the thermahmesgsof a building component
will be less than the calculated thermal resistancedb@séhe nominal R-value of the
insulation product.

Two thermal models were used with two common framing layoussuos at 450 mm
centres and no dwangs, and studs and dwangs both at 600 mm temtsssss the impact of
edge gaps on the R-value. The latter framing layout beorg likely in new housing. The
model shows that what starts out with an R-value of R 2.@Ra2d respectively becomes R
1.7 and R 1.5 when edge gaps of 20 mm are included.

It acknowledges that in reality gaps as bad as 20 mm weulkekb likely found in high-
performance wall insulation products. The reason given being the lighsity allows that
they can usually be cut and fitted with a better tolerdmae lower R-value products.
However, an expanded view of the modelling results for sgaglé suggests that gaps are
still significant, given that 4 mm gaps result in a 12%%86 lower system R-value.
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The article concludes that well fitted high-performance ingulgproducts will insulate
effectively.

This latest BRANZ research could also indicate that tivalRe of these homes audited may
in fact fall short of the required R-value of the Building Coblee homes that would be at
greater risk would be those where the minimum required R-Velsdeen applied. If this
were to be found, then new homes being built with incorrettiation installation that did
not meet the requirements of H1 of the Building Code should nesbed a CCC.

This current audit research would conclude that “well fittedhéscritical denominator that
is failing to be achieved at this point in time.

6.4.2.2 Deterrents

Education and training is a proactive approach to this issmemstompliance and non-
conformance. However, another aspect that could be consideredbecubdsible
deterrents.

There is a naturally occurring deterrent when a BCA refigssigin off on the Preline,
insulation, or Final inspection until the insulation issues haen laddressed and
reinspected.

The ramifications of this deterrent may be many.

Firstly, the builder cannot proceed with building work; therefthere is an
immediate cost and time delay to him.

There could be financial penalties due to non-conformance of coampiigadlines.
There may be a cost to the party that caused the non-eoglio revisit the
property and make good any issues.

They may also incur financial penalties for breach of cohied agreements.
Consistent poor performance or non-conformance could result inesepntracts
being cancelled.

This deterrent is only occurring where the BCA is actiwslforcing compliance. Therefore,
it is not happening in all situations.

The desired effect of such a deterrent would be to caegaitmpact on all parties involved in
such a way that compliance will be the desired outcome &y groperty.

Currently the BCA would be the natural deterrent enforcer, althaitly proposals to allow
self certification,, other quality assurance systems w@rgnts may need to be considered.

6.4.3 Additional Recommendations

6.4.3.1 Documented Processes and Systems for the Builder / Proj@Manager

For those not already doing so, it is recommended this industryrmaptedocumented
building processes and systems, which should include internal coogbalditing for

guality assurance. The processes and systems for theaitistadif insulation should be as
recommended for the professional installer.
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6.4.3.2 Self Certification

This research highlights some steps that would need to lie place if the Building Act
Review proposal from DBH for self certification of building woirkGluding the construction
of new houses is to be successful. None of the installationalimetjuirements of the
Standard, and all of the properties had builders or projecageas involved one of which
may likely become a self certifier.

If the self certification program is to be implementednthevill require the LBP or suitably
gualified person to have a sound knowledge of the requirements Bfitlding Code, and
ideally the reasoning for, or ramifications of nhon-compliance thiéhStandard. Sub-
standard installations could result in a failure to meet Bugl@ode compliance.

It is also recommended the person undertaking the seficaitn must implement
documented building processes and systems, which should incluthalmtempliance
auditing to ensure a quality assurance process is in place.

If this does not occur, the results of this research wouldartelithe self certification system
will not work.

6.4.3.3 Downlight Manufacturers.

There is clearly confusion for installers of recessed Ighslystems regarding their
installation and appropriate clearances to insulation. Téred&td requires that insulation
shall be installed to ensure that the clearance (if anp)accordance with Table 1 of the
Standard. This table has been taken from NZECP 54 andielsscessed luminaires into
five classes and three thermal insulation clearance slasse

It is evident from the findings of this audit that this is nahgédollowed and suggests that
clearer instructions need to be provided, ideally to the fijimg itself. On viewing the
downlights in situ, it is not possible to determine whethisriit a class that permits the
insulation to be butted to the lighting, requires a 100 mm gafs as specified by the
manufacturer.

It was noted that in two instances upon questioning by the B@Aradesperson on site was
able to provide documentation that confirmed the down lightsysteild be butted to the
insulation. However, this was only provided upon questioning, and waiset from the
tradesperson’s vehicle. Given the thermal insulation cleardistance is in relation to safety
aspects as well, it may be time the manufacturersrbsfiive this significantly occurring
issue.

6.4.3.4 Professional Installers Comments

During the audit, we were contacted by a professional installatimpany seeking
information. During this conversation the installer advisedhkavas finding many of his
installations in new properties were failing the Prelimspection by the BCA. This was
purportedly happening due to this audit. However, we were not autlitstgne of the areas
he identified. In the first instance, the statement weulghest that there are BCA’s
identifying defective installations and enforcing it be réedif as is their duty.
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The installer then went on to make the statement that whiderteeded gaps and tucks are
not acceptable and could justify a failed Preline, thexeewother areas that were difficult to
insulate and he took exception to them being failed. This suponts af the points raised
with this report whereby consideration has to be givendrd#sign process to ensure the
appropriate cavity spaces are provided where required for fiesutander the Standard. It
also supports the points raised regarding the design requirirgaeas may need to be
insulated by the builder as the building envelope is beingpsed!

The installer also raised the point that the failure to olatiapproved Preline inspection
came at a cost, however he did not venture as to who shouldhecaniditional cost. In this
instance he was referring to the additional secondarinBri@lspection cost.

6.4.3.5 Audit Continuance

It was decided by EECA that 52 audits should be undertaken tm absaiapshot of what
might be happening in the industry, and determine if any trendd bewstablished.
However, it was an overwhelming result of 100% of propertielted that were subject to
defects whether they were minor, medium, or major in tleeafatheir occurrence.

Logic would suggest there are two possible positions toitegensidering whether to
proceed with further audits.

1. Itis suggested by EECA that 5% of the total units shoultbbessed to obtain an
accepted indicator of the performance of a given subjecth Y2P6 of that target
showing a 100% trend, there may be merit in accepting this wiintbntinue and
moving straight to resolution mode. This position could bethdussupported by
the relative randomness and geographic spread of the audits undléotalate.

Rather than spending more energy and costs in continuinglito iacould be
better directed towards the necessary implementation nirgeand auditing of
those identified as being involved in the insulation instalfagirocess.

2. The results to date show 100% non conformance and non-complidindbewi
Standard for insulation installation in new build homes. Sutéfiaitive outcome
would certainly support the need to investigate this further &bkstit the extent of
this issue to support the necessity for change at Code, Staaddidgislative
levels.

However, in order for this to be achieved it would requieg &ll BCA’s would
have to provide access to properties at the required timégtioer audits to be
undertaken. Without this assistance from BCA's, it couldrbelti and difficult to
undertake the number of audits that would be required.

It will take time for the necessary implementations ke tplace. Therefore the findings of

this research show that it is important some form of audjuality assurance be continued
until such a time that it is known that the quality of insolainstallation has been improved.
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6.4.3.6 Recognising the Standard

The Standard was developed in 2006 and sets the quality requisgioreinstallation of
insulation in both new and existing houses. The findings of this bade clearly
demonstrated that the Standard is not being adhered to, givieighhate of non-
compliance found.

While compliance with the Standard may arguably exceed tlugreenents of the Building
Code, this research shows strong evidence that significameféd comply with the
Standard will result in non-compliance with the Building Code.

The Standard is an important reference document to help ensulation is installed safely
and correctly. Complying with the Standard would aid compéiamith the relevant clauses
of the Building Code; therefore consideration should be givercognesing the standard as
an accepted reference in the Building Code Compliance Docum@utsently the Standard
is not referenced.
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7 Appendix

7.1 NZS4246:2006 Energy Efficiency — Installing insulabn in residential
buildings

This is a copyright document. An authorised copy of the Stamadarte reviewed at:

https://ewhg.eeca.govt.nz/UserFiles/Best%20Practice%20Guigelf

An amended version of this Standard was launched at the campéthis Audit. It was
not used for this research.

The amended version is identified by the words “Incorporating Amentido.1” under the
Standard identification NZS4246:2006 at the top right of the coge. pa
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7.2 Manufacturers and Industry Insulation Installation Instructions and
Appraisals - Extracts.

Pink Batts: Installation instructions for Pink Batts insulation April 2004.

“It is presently mandatorily to install insulation to required Standaréll new houses and
building inspectors/certifiers are checking to ensure thatel@&andards are maintained.”

Other references are made;

To where it is necessary, cut Pink Batts insulation to allowlistructions, and fit them into
smaller spaces.

In a framed roof the ceiling joists are usually spaced at 450 nmtneseand the Pink Batts
installation will fit snugly between the joists. The truss resnbn a truss roof are generally
900 mm and two pieces of Pink Batts insulation should be instailegly side-by-side
between the trusses.

All areas of ceiling should be insulated to the top plates ofiextealls.

If Pink Batts insulation does get wet, ensure it is removedlgad, or replaced, before
proceeding.

All of the wall space and exterior walls should be insulated taprto bottom plates.
Insulation offcuts can be used to insulate the small gaps around wiraloesf and doors.

Special attention must be given to electrical and plumbing fittimgswnsulation is
installed.

Wherever possible, Pink Batts insulation should be laid beneattriel wiring or pipes.
However, if the insulation is likely to be considerably comgeiss should be placed over
the pipes or wiring.

Generally 150 mm gap should be provided between insulation and reédigésdittings.
Extractor fan units should be insulated around, and not over.

Timber framing should be sufficiently dry before the insulaganstalled.

BRANZ appraisal 238[2008] for Pink Batts glasswool insulation:

Pink Batts must be installed in accordance with the manufactutechnical literature to
meet the stated thermal performance rating of the insulation.

Pink Batts are designed to be friction fitted between waélhgeor roof framing.

To prevent moisture transfer to Pink Batts glasswool insulati@@paration (minimum 25
mm) is required between Pink Batts glasswool insulation and aqlgl@eoof underlay.

Realsure Ltd Page 60 of 73 23/09/2010



The specified clearances of heating appliances and recessed tigigsfinust be met. The
use of recessed light fittings may, therefore, reduce thentigrerformance of insulated
ceilings.

Installation is to be carried out by trained installers only.

NZS4246 should be used as a guide for installing insulation in residentidings. The
product must be installed only when the building is enclosed andtivieonstruction
materials have achieved the required maximum moisture contezgnbd ensure the
insulation does not become wet.

Pink Batts must be cut to fit into cavities where required

The insulation must either be neatly friction fitted betwieaming members and linings, or
fitted over framing members and butted tightly so that the patéot gaps and convective
heat loss is eliminated.

The material must not be folded, tucked or compressed.

A close, even fit provides the most efficient thermdbpmance.

The insulation must be continuous across the entire roof or ceiling jpletween top plates
of external walls, and fitted either between or over rafteeging joists or truss chords.

Wherever possible, the insulation should be fitted beneath varipumbing.

The technical literature must be referred to during the inspedf Pink Batts installation by
the building consent authorities and territorial authorities

4711B Bradford thermal insulation (2009)
Install in housing to NZS 4218, and NZS 4246:

Do not cover extractor fan units, and cut around all recessedfiijhiys and metal flues to
the safety requirements of NZECP 54.

Lift up all electrical wires and lay segments underneath.
Friction fit Bradford Gold insulating segments in place. Carefatlyibe cut insulation
slightly oversize to maintain friction fit to each other, taier spaces and around

penetrations.

Leave no gaps between, and maintain full thickness of the insulagothe whole of the
installation.

Leave a 150 mm gap around metal flues and recessed light fittings nehasing CA
approved downlights.

There are similar comments made for roof installation.
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7.3 Typical Wall to Truss Detall
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7.4 Typical Wall Framing Detail
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7.5 Gallery of pictures taking during auditing

Photo 1 Photo 2
Photo 3 Photo 4
Photo 5 Photo 6
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Photo 7 Photo 8
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Photo 11 Photo 12
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Photo 13 Photo 14
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