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1. Introduction
Addrassing the undenying durablity cancems of tmber wiEhout ungertaking efpensive cladding
removal, reciad and upgrade work Is possibie wish development of recent fechnology by cost
efteciively Infroducing chemical treaiment previously absent or Insufcient.

Walld concems hawe been ralsed as to eMcacy of this approach. The concemns are equally
applicable fo all remediation options. This stully conslgers thase concemns in.the ight of clment
knowledge and also previous published papers and studies that have béen avallable for some
fime. This allows an assessment of his emerging technology with a comparson of prewalling
freatments In new tmber and an Informed appraisal of this approach

Chemilzal treatment of tmber s 3 longstanding and well esiabishad praciice in MZ. Recent
leaky home experience has Ilusirated the vulinerabilty of SmBer and the natural fendency for
wood to decay. In nature there Is a natural cycle of frée growth) fungal attackeven'during a
tree's Iife and ceralnly at the end with the eveniual decompasition of tha tree o ihe forest oo,
We now attempt i Inferrupt this cycle by treating the wood with chemicals to Ingréass
reglstance to fungal attack fo ensure a longer life and creals a betber uss of the material

This report discusses current thinking and avallable knowlsdge of pre-irsatments so thata
proper context In regard to post treatments can beestablished. it fEviews & commercially
avallable Boron based Injection system "RotSiop: 0 evaluate Its eMeacyin the ght of this
current thinking and indusiry knowledge. i conslders lssues already ralsed In a recent DSH
repart and a DBH determination

Other reasons to remowe cladding such as allowing for detalied Inspeciion and damage
replacement may 54l be valld and reguired but this |5 nat the focus of this report.

2. The Backpround:

Femediation of eaky bulding ks & challenging and demanding process in which the goal ks to
restare the economic value of the bullding and safisty the bullding perfarmance for k6 Imtendad
lit=_ The remedation work undedaten will vary from 3 simphe repalr of 3 leak In one discrete
Incation wfih pehaps no requirement io replace any damaged materals io a dwelling 50 badly
damaged and [medeemabde that the most cost effeciive solution Is to demolish and rebulid.

The DEH have praduced a remedialion quida’ that is avaliabie on bs web Gt

(wnana DB govtnz)The ma|arly of Raky homes fall choser ta the lower end of the axtrames with
a3 few leaks but whh uncerialnty i condition and with a lack of confidence in construction
materials and methoeds and tmber thal now may hawe been subject 1o unacceptable molshure
levels for iIngelerminate perlods of ime and unknown effects from fungal Influence

' DIEH — Extarue] Moisnurs; A guids 1o weedartghmens suzsdation-Nov 2007
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& bulkding with widespread damage and water Ingress ower same years will [Ikely require a
reciad fo address all s Isswes at some stage. The challenge Sor 3 buliding sufveyor is In
attempting to establish the extent of work required whan confronted with 3 buliding that has a
cladding envelope {In whole or part) that Is;

1. Wulnerable 1o water Ingress but to which current damage Is imited, and

2. the bullding Is safe and healtty and has sufficlent resldual stuctural properties o be
abie to condinue doing an adequate Job or has only Issues that can De ageguately acdressed
with discrate repalr......

.......Dut the imber durabity s unknown and the threat ofiearly and ocngoiny decay to
advance s not mitigated or suppressed.

UTKD fimber use was referenced In the NZS 3602 19857, This presumed an in-s2rvice molshare
range of no more than 18% [io provide assurance of durabliity complance. This molsiure range
has prowed difficult to maintain with decay Infecton IEely when It Is exceedad Tar Indeterminate
periads. Uncheckad Infection once establishad can confinbe to cause gecay damage In
uritreated timber at only moderate molsture kevels.

The NZ5 3602 treaimen] recommendations are under revlew ET']TEEH'I["ITU'I a view o
sireamiining the application of the standard (wiiha minimum H1.2 reguired generally to provide
an even simpler salullon).

The 2003 changes refiect the more pragmatic appreciation ihat dwellings do leak and greater
treatment profection of tmber ks requirén. to mare vulneralile areas to enabie windows of ime
for repair before damage Inftlates, These ‘Windows' will Bepend on degree and duration of
Ingrags and may be a refatively shortdimeframe. This New approach provides uncertainty for
ﬂ“ﬁ-ﬂ'ﬁﬂm houses lﬂrmmm III'I'tI'EﬂEd. luwmteduslmplr
unknown freatment levels that e Wousiry no longer have confidence In.

While timber decay | understood ta reguire molsiune levels close Lo flore saturation (over 30%
m) far & peried of ime for detay to establish It |5 @50 becoming betier understood that
established decay can be susiained and coamiinue to develop In molsture condiions possibly
anity slighily over the 18% me that unireated timber Is seemed io be compllant at (according to
fhe condRlons of usg thal NZ5 3802 1995 allowed). There ks alss concem that Interstitial
condensation awallable perhaps for short perlods In a dally cycle and even free waser in small
pockets of framing may be sufiélent to sustaln decay over a long period. This Is 2volving
sclenting understanding and this knowledge Is Increasing Incrementally as more work IS gane
and findings understood. Thesa efecis were previously unobservable when freatment In timber
preventad fungal growin In mest of ihese circumstancas.

i NZ Smdands 1S 3602 Table 1 1595 and 3003 Tabla 1
i DEH - B2 comsultstion docament - Sepe 2010
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3. Current Approach to Timber Treatment to Resist Decay
The treaiment of radiata pine is well established process in MZ and the nature of radiata pine,
with its open structure, has a good capaeity to accept reatment.

MZ5 3802 was revised m 2003 fo provide greater protection for new dwelngs. It provides for a
risk based treatment assessment with position in the building now a detesmining factor rather
than simply the expected environment as under the 1985 standard. The standard still alows
UTKED framing in low risk areas and in particular where associated with low risk
weathertightness such as brick veneer cladding and some roof fraring

This risk assessment approach is relevant to remediation work where risk can be assessed
based on historical performance and budding design and weathertight risk factors associated
with particular details and elements exposure (refer fig @ and 8 MZ5 3602 below)

MZ5 3802 allows a designer to specify appropriate ttimber and treatment requirements. Hazard
classes are defined that allow a designer o specify treatment for a wide range of uses
depending on wse and exposuwre (from mild fo extreme manne conditions). This standard in
Table 1 O 13* now reguires generally a treatment of H1.2 far framing where monofithic
claddings are fized directly to framing and comghywith E2ZA51 (these may or may not
incorporate a drained and ventilated cawily but usualip will). Table 1012 afowes for H3.1 where
monolithic claddings are fized directly to framing and do not comply with E2A51%.

It foliows that providing greater ireatment could satisfy many current concems arcund direct fix
claddings as the application would provide for an upgrade o cument code compliance withouwt
the high reclad costs usually required. H3 treated timber under NZ5 3502 1985 did not have a
maxiEmum moisture range for use. MES 3802 2003 has 20% orless for H3.1 (due to potential
leaching charactenstics). H3.2 is suitable for external exposed use with no restriction (except
nit im ground contact). A high retention BAE also has the capacity to effectively sterlise timber
of decay fungi as long as there is sufficient broad spectrum reach to also deal with other

fungi besides common brown rots and soft rofs and leaching “that reguires free water (more
than just high moisture content] is addressed.

This demonstrates the principles in curent weathertighiness based on 4 D's
Deflection, Drying, Drainage, and Durabilify) that the Durability can be ulfised
to offset deficiencies in ofher O's and help establish general compliance with
the Building Code if that is the desired ouicome. A 5% D Detection” can also be
a prudent consideration and allows for verfication and validation of actual
perfiormance, and allows an appropriate reactive mainienance response.

A NZ Stendsrds NTS 3602 paga 20
* DBH Hew Zsaland buildizg Cods acceptable selution E? Extarnal moisturs 2005
N 1A Drysdele - Bosez for the preservation of wood - Fune 1994 3. Discussdons page 9
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H1.1 provides resistance to borer only and isn't intended as a decay treatment
and it is in effect UTKD.

Recently the DBH released a B2 consultation document *on proposal to simphfy the hazard
class incleding a single H1.2 hazard class for all framing except for canfilevered decks (refer
appendix) DBH - B2 consuliation document - Sept 2010

Figure 1 Proposed simplified treatment requirements far framing iimber inhouses

b= Pont .
TR H12 EEEFE HAT == -5 ound coninc

This is a similar approach and simplfies new building work with fewer
differences in freatment but siill Busirates the previous risk targeted approach.

4. Current Timber Treatment

MZS 3840%ets out the requirements for presenvation treatment of timber to provide protection
from decay. |t generally relates to new freshly milled timber and treaiments are expecied o be
done at freatment plants under guality assurance procedures agreed with the MNZ Timber
Presemnsation Council [NETPC]).

Boron is referenced in this MZS 3640 standard as a preservative. The compound H3BO3 is
utilised & hazard class rating of H1.2 requires a Boron retention level of 0 4% expressed as
Sermim owen dry wesght of wood. This is expressed as % BAE Boron Acid Eguivalent.

To meet the 3620 standard for H1.2 full sagwnnd peneiration is required "'and rinmwm
awerage retention bevel of 4% is required © NZTPC approves QA testing that safisfies this
requirement. | have discussed this process with Kevin Hing at NZTPC. Generally this Q4
requires each charge of imber to be tested. Most process approwved will reguire in the first
instance testing on say first 3 charges but as charges are passed testing &= reduced to every 5
charge and then if they pass to every 10% charge and then every 40 charges. Failure to pass
(A requires a response with perhaps retreatment and the 04 process dropping back to the next
lewel of testing.

'DBH - B comsultatinndocamant - Sape 2010

¥ KT Standards HZS, 3640 2003 rovised Merch 2004
" Thid chaptar Bl

M Thid 60.1.1

¥ hid 61.1.3
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Testing in practice requires 10 samples in each charge with 8 samples reguired to be passed for
a charge. This establishes a 80% assurance of treatment levels. This appreciation s important
ithat B0% is sufficient assurance) when considering comparisons with on site reatments. |t
would be unreasonable to expect greater levels of assurance from onsite treatment that from

highly controlled G4 assured plant treatments. Penetration is expected to be over the whole
cross sechion for @ pass.

To achieve a H3.1 to NZ5 3640™ requires a retention of various chemical options for example

Propiconazole and tebuconazole {1:1) to .08% mim (dry weight of wood), and a pass in the
particular penetration test.

This is part of the RotStop treatment currenily as Propiconazole s added to ensure White rots
are targeted (as they are otherwise Boron tolerant) The proporbons of Boron and
Propiconazole/ Tubiconazole are such that if a 1% BAE is achieved then a .05 wis
Propiconazole is achieved. A 1.2% BAE would mean that the H3.1 requirement of 06 wiw is
attained. This would satisfy a H3.1 rating even without the Boron and the combination is a more
effective mibc

Y 1hid 63 a=d table 5.2
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L. Timber Treatment surface treatments

Recently the DEH accredited a series of altemnative treatments product ceriified under 5289 BA
2004." This process Timbersaver is based on boron, surface applied spray app@cation to 4
siges of the tmber penetration specified to 3mm deep. The retention lewel achieved is described
as 0.4% BAE. The process assumes that wetling of timber will diffuse treatment further through
the timber. The process does nod allow the penetration test to be complied with and is an
alternative solufion to MZ5 3640, The apprai=al describes the assumption of boren diffusing
further inio the fimber in the presence of water from a leak. This recognises the mobility of bonon
that is soluble and transported into the framing by water that becomes poluted with the boron

as it passes through it

It is standard practice ®for existing framing either unireated dr with unknown orlow tredtment to
hawe exposed surfaces coats with brush or spray applied treaiment. The requrement for site
treatment is stated in Auckland Council practice note BLD 128 PN (refer appendix). Soluble
boron based applications (e.g. Protim Framesaver) are considered more effectve as moisture
transpaorts boron inta the imber whereas solvent based freatment such as Metalex only protect
the timber that is directly freated .

Any cpportunity to improve durability is predent and desirable. In practical terms this means that
treatment should be applied fo exposed faces. In the case of a botlom plate this could mean 3
faces depending on whether interior Ening was removed (but not the botiom face) and 2-3 sides
of studs depending on whether they were aczessible or restricied by adjacent framing as in the
case of iimming studs and doublng studs arcund windows and under beams and the Bke.

Scion (Mew Zealand Forest Research Instituie) have besn undertaking verification wark on
Framesaver with a trial under laboratory conditions "\ll'tlu'etw warious samples of imber have
been infected with decay and then framesaver applied on 1, 2. 3, and 4 sides and keptina
damp emvironment. This study has been now running for 2 years and has recently been
extended. Reporis have been issued at regular infervals. The initial reports were very
encouraging but the recent 18 month study issued Ot 2010 has suggested that there is decay
developing with “pafches of fresh mycelium had sifher developed or expanded in the high
moisfure content exposure fanks on almostaf the unireafed samples, the copper napithenafe
samples treated on one or two faces and fhe boron samples treated on one edge. ... decay
was developing on & few of the confrol samples or Treafed 2 edge” samples and on wefter
samples in the boflam two layers of the slack. Cwrrenf assessments suggest that fhe frialis af a
crifical sfage and that deleroration in samples freafed on only one or two sides will accelerafe
from now an™

It is unclear why the assumption of bomon transport isnt working in all cases but the testing
relies on kateral transfer of treatment across the grain and through growth rings with timber ends
sealed dhat could be resisted by the summer rings more dense nature and therefore difficult for
maoisiure and therefore the boron to penetrate through. The injection process sidesteps this
issue as freatment is introduced more directly into the entire timber strecture.

One offhe commaon justifications for removing cladding is to allow surface freatment of framing.
It'is an expensie process and this Scion report casts doubt on the long term reliance on this
treatment in the context of high mosture condstions. This raises issues as to the cost

¥ arww.dbb govt ssiproduct-certification-Tegistar

¥ DEH — Extarssl Moistare; A gids to weatksrtightzess remodiaton-Hov 2007 Pag 51

¥ 2 ciom; The Ffficacy of brusk on remedial treatments on radiata pine 18 month progress mpost Ot 2010
¥ Ihid page 1 sum=mery
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effectivensss of this approach given the tmber may not receive effectie added protection from
ongoing decay as expected. Further investigation is reguired into this issue.

7. Timber mrearment affect with boron

It is useful to understand the effect of water on the concentration retained borie salts. Bonc Acid
is commonly referred to as such in both its state as a solid and when combined with water to
create its acid. When we refer to a BAE we are refeming to Boron Acid Eguiralent which is the
amount of acid formed n the presence of water. Boric Acid concentration however will vary with
the same amount of salts in different water amounts and be progressively diluted with greater
roisture content levels.

Alternatively as timber dries the Boron Acid concentration will rise as the moisture lewel
proportion drops. This explains why decay has been observed in treated wood in the past. [f the
wood is wet enough for long enough the decay fungi will be able to act on fimber while Boron
Acid concentration is relatively low. The nature of a leak is therefore critical to the performance
of treatment. If a leak s intermittent the moisture content will luctuate fromwel o dry and while
approaching dry sfate the Boron Acid concentration wil increase creating a harsher
envircnment for decay fungi which can ctherwise tolerate weaker concentrations at higher
roisure comtents.

Boron is particularly effective against commoen brown rot and soft rot and works by destroying
the fungus digestive fract. Some other fungi such as white rots hawe different digestion system
that is not affected by boron and this needs consideration. There are hundreds of fungi in the
environment that could establish as any tme. In nature fungi are adaptive and will change the
enzymes they produce if a tree has a toen that causes resistance to the fungi

It is believed that where brown rots and white rots are competing for food supply the brown rot
usually is more prevalent. Introducing boron knocks the brown fungi but the white rof l=fiis n
fact allowed fo flourish in an emironment now more conducive to decay and the white rot is no
lenger competing with brown roi. Early damage from brown rot may also weaken timber
structure and assist later white rot development. Fruiing white rot observed during =arly
RotStop trials has demonsirated that a broad specthum approach is needed to compliment the
boron.

This dynamic performance s also actve in other treatments with CCA treatment most effectve
when the timber (expected io be exposed to wel environment) doesn't remain wet for long bt
allows treatment o become more tooae during natural drying periods. Obsereation has shown
poor perffiormance of even CCA H3 reatments where the wood does not get an opportunity fo
dry [e.g. deck; low to damp ground, 3 shady area damp even in summer, subject to water
ponding«Ground contact alse emulates this harsh environment).
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8. Remediation scopes and damage
Claddings {and direct fx monolithic claddings i particular) with deflection qualities previously
considered adequate are now better understood and acknowledged to have lifile capacty for
drying and drainage of water that may get past the face seal that many of these claddings rely
on.

The dilermma for remediators is to mitigate the inherent risks associated with emsting
consiructon as result of its design, construction methods, and | ormatenials wsed in its
construction. The dilemma is further exacerbated when the tmber has become infected with
inzipient or early decay and issues of future likely damage need io be considersd as a resull
There is a lot of debate as o what constitutes damage to a building and the difference between
wear and fear (even if accelerated) and structural impairment or even when thresholds unsafe
or insanitary are met. Present thinking is based on premise that early decay inevitably will
advance io senous damage and this is only a matter of time.

Recent decisions have provided some clarification fo the undersianding of damage.
Amrow!CQBE decision| Amow Intemational Ltd v QBE nsuranese IV 2007-485-74 (23 June
2008)) was an insurance dispute where serious decay had occurred but the case tumed on
when the damage was caused in relation io a policy exclusion date . Mackenzie J stated

[EX] T find on the evidance, that e fmeni S anierabini dannge suelipns 10 annse
am altevation of e physical stare of the ke o oy extent wineh Wwapaagesd is valoe

smd nactulness ind sccurred before 30 Mav 2002,

This suggests that early decay is not trigger for damage but # has fo reach a point where
performance is impaired and unsiocppable. it follows that halting further decay is appropriate
mitigation and may even avoid the actual damage as it mitigates the economic loss.

Ceveloping understanding in ths area suggesis that rather than assuming all decay as damage
an assessment process is requifed: The Scion report "®{refer appendix) uses a recognised
decay rating based on ASTMD 1758 (8) Stafdard Test method ™

This provides an cbjective assessment of the timbers finess for purpose.

Diecay Ratings
10 =Mo decay.
T = Trace, discololration or softening, not positively identified as decay.
8 = First stages of decay or damage up to 2% of cross-section.
8 = Lightly established decay, 3-10% of cross-section.
7 = Well established decay, 10-30% of cross section.
g = Desp established decay, 20-50% of cross section.
4 = Severe decay, nearing fafure, more than 50% of the cross section.
0= Failed.

{note; ASTM does nof provide for T but this s a useful addition o this standard by Scion)

Wiork undertaken by Scion and Auckiand University sugpgesis that decay rating 8 and abowe could be 'fit for
purpase timber’ @and lower rafings subject to evaluation and structural assessment in the context

of the wihole bailding:

" The Efficacy of breshion remedizl trostmants ox radiats ping 1% meeth progress rsport Oct 2010 appandixin
¥ Intersational standards -A5STM DIT5E 10,3 page 4
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After the final editing of this report the writer was given a copy of a May 2008 Scion report. This
report™ was by Mick Hedley(and others) and dealt with the rates of decay and the loss of
stiffness experienced as a result of that progressive decay. The report utdised the ASTM decay
rafing abowe and stated (page 4) ® wasnt undil the mean Index of Conadlifion f2ll below & thaf
defiection wnder load exceeded that at the start” _ In terms of the QBE decision the threshold of
change to the physical sfate of the timber to an extent that impaired its values and usefulness,
the threshold can now be understood to be guantified by the ASTM threshold of less than 6.

It is understood that a rating of & or more could be retained i issues of fulure decay were
addressed and its structural imporiance appreciated (For exampls; some further decayin a
cantdeversd beam at a critical position would be perhaps unacceptable but the same level of
decay in a perimeter joist over a wall plate acceptable). This is an imporiant consideration as
currently any decay is considered damage due o the future likely progression of that decay and
when efforis to mitigate this are limited.

Assessment of decay therefore needs to be in the conlext of its structural significance, is
purpose in the structure and likely future perdformance conditions of in-senice use.

Reliably mtreducing measures io interrupt decay cycle addresses the fundamental concern n
relation to early and incipient decay. The issue of any decay being damage is not valid and as
stated in the conchusion to the scion report™ “remedial freafments of the Borocol type cowld be
applied a5 a cost effective alfernalive lo replacing fhe parfly decayed framing”™. Thisis a
statement of efficacy in regard io post treatment that DBH had in Hheir possession,

Auckiand Council are now accepting * rof maps’ of the external walls based on all the
information available on the dwelling to show the areas that are in question and o better
undersiand the extent of any damage i relation to cumrent leaks and fimber condition. This
appbes to both recladding and tangeted repair consents.

A more mature understanding of likely structural impact of some decay (knowing decay
progress has been addressed) allows for 3 more considered appreciation of what consfitutes
damage in a bwilding.

The RoiStop mjection process that has the capacily fo provide a high refention (with full cross-
saciion penetrafion profection) has a higher degree of reliance than surface only painted on
treatment applications.

Auckiand University underiook a study published in 2009 (refer appendiz) that simulated rot by
removal of timber and testing strength. This study found that smooth shaping that emulated gradual
decay was not associated with the same strength loss as if a cut was miade to notch the wood. It
also considersd a method of firing metal reds (nads) from a nail gun at & set pressure to evaluate
sliffness i comparison to penelration and there was a correlation estabished that could allow

such @ penetration test tobe used to establish strength on site. More wark is reguired to

develop this approach.

:S:i.n.-ﬂuq:l:inlnf rates of deczy a=d loss of stiffness of Radiata Pine and Denglas Fir framizg timbar kay 2008
Thid paga §
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9. The Boron Injection System -Rot Stop

The Bguid preservative in RotStop is based on existing technology and is essenfially boric acid
in ghycol with scme cils and other additives. A broad spectrum of chemicals including
Propiconazole (for white rots) are added. The injection progess is the delvery Ej'EIEI'I‘.It
utilised to get the treatment into the tmber.

The RotStop process needs to be considered as a part of the overall remediation process This
supplements previous nvestigations and the moisture detection probes nsared as part of initial
maisture survey and any other information. The information gathered from all processes means
that there is an ability to map the timber condition ower the whaole dwelling. This alows
undersianding of Bkely mosture ngress and an assessment of extent of damage. Critical
structural components can be further inspected.

Twiz holes are drilled, one at 200 down from the ceding and 1.0 m below this. The studs are
located by stud finder and visual assessment. The drilling of holes as well as providing injecton
points allows an assessment at the time of timber condition and moisture levels and strength
tesis are also possible. A decision can even be made to defer injection to selected walls with
extensive decay if work is mmminent and replacement of timber Bkely. Injection anyway can help
feed freatment to wood below in an area subject o ingress with unknown exient of decay and
there is benefit is knowing decay is potentially stopped and the area sterilised of fungi and
rmoulds.

The mjection process invohies bottles of RotSiop inserted with a pressure seal infto the stud hole
and connected to CO2 cylinder or small compressor to provide positive pressure to liguid of
about 15psi. This is sufficient o pressure system. The rate of intake is recorded. |f ntake is ton
fast this could indicate 3 hole in stud {or decayed framing) as conversely a slow uptake could
indicate a knot and be a cause of poor absorption.

Some pioduct will coze down the oulside of the stud o be absorbed back into timber and s also

caught by imtenor Ening, cladding, mogs and plates

If required, holes are reposiionsd o avoid knots and holes, and boitles reappfed. The sclution
is clear but care is taken to protect carpet with some leakage to the interior expected but weiting
of the mid floor area is beneficial as an area of greater tmber mass. Gravity ensures that areas
are well freated below injection points.

In this way the injection material is understood to follow leakage paths in the structure. This

rmimicking of water ingress paths is important as the preservative (because it s water soluble
and maobile) has the ability to be transported by future water leaks further into any timber that
may not be so well treated. Because the process is injection based it does not have the same

! BosStop pazmal —Stup up Group
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limitations of a solely surface applied treatment as in scion trials where lack of cross grain
movement may be an ssue?

Experience shows most decay cccurs below known ingress points and typically a wall is
vulnerable below window heads and arcund windows and doors. The RotStop treatment
injection i most effective in these areas

As well as studs lintels and beams can be injected with a foaming RotStop wlilised that fills Bnte!
woids and allow show absarption into the timber. This recognises that in some areas such as
lintels and beams the verical gravity capacity is not present and honzonial iransfer is not so
efficient. By frapping the boron in & Tfoaming' solution that RoiStop is held in the wall space
longer and this increases absorption into the timber as the RotSiop is available fo the imber for
longer. This also alows treatment to external corner studs where one of the three studs usually

provided in not directly accessible from the interior wall. Foaming into the stud space allows
greater absorption into the stud.

Some product is released as a gaseous form during evaporation to further transfer the boron
arcurnd the wall including insulation mogs and Enings. This has a sterilising affect on moulds and

oils added to the solution help bind spores that reduces thelr abilty to spresd.

Permanent probes are used fo venfy injeciion with nises in moisture level below boron injection
painis giving confimation of boron injection armval with comesponding increase in moisiure level
reads

Ehrln.?ti;e Chatfield determination this process was demonsirated fo the DEH and the ability fo
deliver RioiStop to the timber stud was evident. | was present af this demonstration and have
observed this and seen its simplcity demonsirated. |t s also a process that allows caneful
recording of data and rates and this is capable of being well ocrganised on site with good
methodical recording undertaken

Care must be taken to identfy arsas that may not recaie treatment due fo unusual site issues.
Retreatment to poorly senved @reas s considered and injection from extemnal face is also
possible.

Once completed then all the rates are analysed. A simple data record with assumptions for
runcff and other faciors allows for an estimation of the available treatment in any wall and an
estimation of likely S%:BAE relention. Application rates can be factored into future remediation
decisions.
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10. Determination 2010-80
I Sept 2010 a determination under 5178 of the BA 2004 was released. This determination
2010-B0% was principally considering whether a building consent could be issued for targeted
repairs to an existing building. The determination found that the BCA was comesd (o not issus
the consent but mot because of doubt over the scope of work but because the level of
information provided during the course of the determination was not available to the BCA as
part of the orgnal consent application.

Coincidental to the actual determination was the fact that the dwelling had been subject to the
FiotSiep boron injection process. The determination decision found that this was work that was
puiside the building work being considered and while it genssally affirmed the process idid
maks some comments.

The W55 release pericdic update reports o assessors; The W5G have now asked for
reconsiderafion in W5G reports where this process has been recommended;

The November 2010 Assessor report stated:

"Bowon Injection System

Altsched is & recently isswed defermination by the Chief Execufive of the Department that
included the use of Boron Injection Spstem. The comments in the deferminahion are general
observations with respect fo fhe use of the boron injection sysfem

As evidence has nof been venified from an independent third parfy in the ferms of the analysis of
fevels of boron freafment achisved by the boron injeciion system, WSG does nof expect fo see
the system appeanng a5 a recommended remedial opfion in 3s5es5ment repors.

Untdl such ime a5 a third parly provides evidence of analysis of accepiabie levels of boron
treatmend, the boron Injechion system must nof be 3 recommended remedial solution in
assessment reports. I is also nofed thal the boron injecfion system does not address the faiure
of weatherightness of the external envelope or does i provide 3 solution of such failures.
Below is an exfract of defermination 2010780, (The complete deferminalion is attached).”

It is impartant to consider that the delemination wasn't formally considering the boron injection
process but was rather commeniing on this aspect as a side issue to the determination. Which
was consadering; “Refusal o issue a building consent for remedial work to an existing house
with a code compliance cerificata”™

Em.'ﬂBH.ngu—lmi.Hing—gaﬂ determizasio=s 201 0-ED
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Defermination 2010-80 [ 6.0 -6.0) stafeq;

The boron injection system

6.6, Om the view [ hawve taken of the manter to be determined, the wse of the boron mjection system is not
relevant to the matter of the decision of the authortty to refizse to tssue the biilding consent. Ths is
hecause the boron mjection system was applied to the framing a5 part of earlier bulding work and is
not a part of the building consent application that is in dispute. Howiever, I have made some general
observabons with respect to the boron injection system in order to 255150 the panies. [ note these
comments {paragraphs 4.7 to §.%) are not in respect of this bouse, but in respect of the use of the
boron injection system generally.

6.7  Afthe teckmical meefing, evidence was presented which supparts the following points:
- the borom imjection system uses boron, which is a well established and commonly nsed fmber
meatment

g tihe nze of the boron injection system means the praduct injected into the meated or nmreated
pinns radiata framing assists m ensuring that the injected fmber remins a level of boron that
should provide protection against decay
the natural flow pattern of the prodoct through the timber ensures the widespread dispersal of the

pmductﬂnmghﬂnﬁammgmwhmhﬂmhmmsmpmd

- some Hquid injected will drop nanmally by graviry to the bottom of the framing. and the

- the product provides some protection from existing and fofime decay.

68 The evidence has not been venfied by an mdependent third pary in terms of the analysis of levels
of boron meatment achieved by the boron imjection system generally. I note this in respect of the
5ystem as 3 whole, not in respect oo this house. It is ooy view that becanse of the namre of this
prodhuct and method of application, the remediation company should seek analysis and testing
from a toly independant third party.

69 Talsonote the affect of the product with Tespect fo the following items does not seem to ba fully
Imown amd should also be verified by an mdependent third party in addition to the above:

- other emising building elements. for example. the swelling of the tmber which could
|affect wall linings and bracing. and the wall insulation

= exisiing toxic monkd spores thai.could be in the wall cavity.

11. In discussion with WSEG itwas stated that:

“Up until now the Department has not had a published opinion about the efficacy of boron
injection post freaiments. That was the siuation at the time of wniting your report. Mow that the
determination has been issued we have circulated the information to the assessor and QA
grougs for information. | have also asked if we have any reports that have recommended this as
part of the recommended remediation. We will be following up on all such reports and asking
the assessor to re-consider their recommendations in Bght of the determination.”
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This report sesks fo consider the issues raised and whether the assertions have substance. The
question of what is 'efficacy” (webster;” the power to produce an effect”) has to be addressed
and the difference between specfying work (to be dene) and the requirement of subsegquent
waork processes to achieve the requirements to satisfy that specification needs o be
considered. | fake the view that | need to consider both the efficacy (the expected benefit of the
process) and the Fkely efiectiveness of that process if the work is underiaken and properly
completed in general accordance with the specification as mcluded provided for under the
boron inpeciion system n this case the RoiStop injection process. There is.an mphed
expectation in any remediation recommendation that the work will be progerly specified and
then carmed out in & digent and professional manner and cerfified as such.

When considering the degree of assurance with any remediafion process it is useful to consider
the level of assurance that is provided by new building work. Itis afier all reasonable to only
expect a kevel as if it was new work and certainly expecting a greater lewel of compfance than
the minimum code requiremsant would be unreasonabla. An cwmers right o estabfsh a greater
lewel of complance must be recognised as also isthe restricbion on a Bullding Consent Authority
to insist on building work achieving performance criteria: that are addiional fo or more restrictive
than the building code in relation te that buildng work (514 BA 2004}

When considering compliance with the bullding code determinafions have consistently stated

that the acceptable solution is the worsi case scenaric and that deficlencies can be mitigated.
This allows a designer to reduce weathertight risks by mitigating the 4 0's of Drying, Drainage
Dreflection and Durability.
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12, The concerns raised by WSG

1. WS5G has no published opinion on the efficacy of boron injection post
treatment?

This gquestion raises two issues;

1. the efficacy of an injection process and

2. the efficacy of Boron treatment.

1. the efficacy of an mjeclion process

The OBH commissionsd a report by Russell Cooney it was issued as.a draftin 24
March 2008 and has been widely circulated afier being released under Official
Information Act. It raised many of the concemns now being considered. I is unclear

whether further work has been commissionad by the DEH. The application of boron
freatment as a site application was clearly stated;

This Cooney report stated:
35 IN-BITU PHEECRVATIHIN OF TIMBERS %
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There in therefore o potentia] madeet for tn-gitn treating the framifg dmbers with the linings
and elsddings remetining in place. One company, Hitex Buildisg Systema Lid, & developing
their RodStop sysiem in response to this potentiel marke,

The RodStep system ecsenfinlly invelves injectng a prapristery water-hassd preservative
URMEF presaibre inld Me Inmting Hidbers a4 8 limd va boles drilled dheoogh tha Haings fnte
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2. Efficacy of Boron Treatment

The use of Boron per se as a timber treatment is well established with a prowen relability over
many years. The Mew Zealand standard for timber freatments is MZS The Mew Zealand
Standard has published a standard.

Jenanette Drysdales paper presented to the Intemational research group on wood
preservation in June 1894 *described studies and boron applications and veracity of
refention levels.

The DEH has not published specific information on boran injection. The DBH guide to
weatherightness remediation discuss the issue briefly on Page 83

“In-situ treafment [n-sify treatment Some concentrated preservatives (appled by brush

or airfess spray) are commondy used in New Zealand Boron-based in-siil pre senvative
requires predampening of the imber.

LOEP (Light Organic Sofvent Preservative)-iype presernvalives can be suifable in some
sifuafions, provided the wood is essentially dry.

in some instances, i may be appropriafe fo underiake fargeted repairs, thaf is, leaving
the timber in-sifu and applying swifsble preservalives. In such cases, i isimporfant fio follow
the sdwice of a laborstory specialist who is experienced in the use and effectiveness of in-
sifu fimbrer treatment™

“luuulrtpﬂlln-hmu'mu for the presarvation of wood- A review of efficacy data for Fungd azd
tarmites fuze 1984
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13. The concerns raised by Determination 2010-80
The determination has accepied the pomnts made in 6.7

6.7 At the techmical meeting, evidence was presented which supports the following
poimis:

. the boron injection system uses boron, which is a well established and commoniy
nzad tmber restment

. the nze of the boron injection system means the product mjected into the weated
or unireated pinws radiam framing assists in ensurning that the injected dmber
refzins a kevel of boron that should provide protecton against decay

. the natural flow patiern of the product through the Gmber ensures the widespread
dispersal of the product throngh the framing m which the boron 1s mjacted

. spme liquid injected will drop naimrally by gravity to the botom of the framing,
and the remainder will dry by diffnsion

. the product provides some protection fiom existing and fbire decay.

This affirmative statement amounis to 3 statement on efficacy on its own.

It then states;

6.8 Theevidence has notbeenverified by an independsnt third party in terms of the
analysis of levels of boron meannent achisved by the boron injection system gensrally. I note
this in respect of the system as § whole, not in respect fio this honse. It is ooy view thar
becauze of the nanoe of this product and method of applicanon, the remediation company
shonld seek analyziz and tesfing from a tmly mdependent thivd party.

A= with other timber ireatments the assurance of level of treatment is an assumpiion the
designer is entitled to make. When a level of treatment is specified that conforms o a
particular standard or specification then it is for others to verify that the appropriate
standard or specification has been followed, There is a process now of branding and colowr
coding different reatments to comply with NZ5 2840 with guality assurance measures also
stated or at least provision made for approval from the MZ Timber Preservation Counca for
particular treatment plants o comply with freatment reguirements. (refer 3.0 above). There
is no certaimty in this approval buta method only that provides a level of assurance. One of
the problems faced by remeadiators now is created by the uncertainty of previous
treatments and the realizabon that many treaiments are difficult to identify and werify; this is
particularly true for LOSP ineatments which don't use Boron,

It'is unclear what the basis of this DBH Determination statermnent is. | have been given a
report from Primaxa (PM 195 dated 2 June J00B) that supports the view that in this case
boron kevels have been sufficient to kill brown rot fungi and preciude deray'u.This was the
conclusion after culfuring and testing 13 samples. Primaxa are at the forefront of research
and analysis of decay and treaiments. Dr Adrian Spiers was spoken to in preparation of
this report and wias very positive in his support and impressed with resufts he was seeing in
regard io imber treated with boron njection methods. He is now incleding retreatment as a
remediaticn opiion to address decay issues.

* Primpga PH 195 Maml pags 3
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For example, the iolal shrinkage thal
oocuia &t a given msiature conlend for
Radista pind usad in & domestic buikdng

wihich is not air conditioned cormpaned with \
the sice al FSF is:
[ Ala mosture contentel  The Iraction of lotal shrirkage |
ihal has occurred ks
243 13 \

0% 213
16% (EMC) 33

A =Flat Sawn
or Tangeniial

Percent shrinkage from green to 12%
Radial Tangential | Longitudinal

2.1 3.8 0.06
28 49 0.08
3.0 4.2 0.07
28 54 0.08
2.0 49 0.07
3.4 8.7 0.10
1.5 25 0.04
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A 4T rmm thick stud will therefore be expected o swell betwesn 1.0 fo 1.80 mm. This is most
noficizle when 2 or 3 studs are side by side and increases of 2 io 5.4 mm are possible. This
has been cbhserved to separate plaster lining joints and comers. The damage if apparent is
treated as part of remediation work. As timber 5 ofien already wet the effect of movement is
often insignificant and advantages cutweigh disadvantages to dwelling.

By addressing the fundamental deficiency in the poor durabdity of the timber the first step is
taken. The next step is o allow the diffusion of boron through the strugture, allowing a period
fior the structure to dry before addressing any leaks. The whole process is monitored with
readings of moisture probes at regular intervals to assess the process. The sham rise in
readimgs at injection is one confemation of effective injection and remaining high readings
indicate leaks that while a concem can now be evaluated against the treatment daia
delivered to this area and repairs considered in 2 managed process owver time.

It is also understood “that damp timber has less stiffness and beams and lintels can sag
when wei. This needs consideration in each case. As a general rule the method of injecton
does not saturate lintels and beams where apart from ends the treatment s delivered by
foam appbeation to lintel cavities to allow a slower absorplion and a “orier’ process. Mid floor
areas are areas where a large mass of timber is present and accordingly there = a desire to
allow as much absorplion as possible in this wulnerable mass. The nature of MZ construction
is that the perimeter joist and joist ends are not subject to a sapging issue and permeter
joists are wsually supported direcily by top plates of the wall below.

Expert assessment is required to identify any unusual and parficular construction concemns n
respect to building response to mjection. This assessment is required with all remediation
proposals.

b. Wall linings and bracing;

The effect on wall bracing and linings is not significant and while plasterboard is cbsenved io
absorb some moisture this is transitory and absorption of boron beneficial to lining. The
plasterboard manufaciurer of course does net consider damp environment o be normal use
but experience has shown that interior plaster board Enings are tolerant of moisture unless
subject to free waler ower a sustained period. This is most apparent in older homes from say
the 1BED's where linings are still in good conditon even where timber framing has decayed
completely after being subject to water mgress ower a long pericd.

It i5 understood that the drying mechansm n face sealed direct fived systems is slow as it
relies on diffusion throwgh the external paint system and internally through interior lining.
The difference between dampness caused by leaks and ‘dampness’ caused by RoiStop
injection is that the latter means a greater absorption of treatment into all parts of the
bufding which is a beneficial facior and the longer the treaiment is available the better the
treatment affect. (An necidental benefit io plasterboard is absorption of boron treatment as a
miould inhibdor that was part of plasterboard process wntil recent times). If this was an issuwe
the effect of leaks on the same elements would already be impacting and this remediation
process must be understood as part of an overall process o rehabilitate the dwelling.
Plaster boards gan bere-screwed if required and any popping and cracking rectified when
the dwelling is stabilized again.

¥ BR ANZ Bulletin 343 meisturs in Smbsr pags J
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Manuafacturers requirements clearly recommend that plasterboard never pets wet but in
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of material during the process s short term and the abty to restore integri \

¥Wall lining and bracing elements may already be impaired as a result of
the structural integrity should anyway be assessed for possible
concems as io fitness for purpose and structural stabilidy)
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fastening generally, but the effect of the oils to reduce oxidation by excleding air is
undersiood.

d. Wall insulation;

Wet insulation loses its insulation capacity. This is particularly evident in fibre based
insulafion materials such as fiberglass blanket. Insulaton would be expeciad to not dry well
as its insulation gualities preclude this. Baftls are the most comman msulation in N2 and
experence has shown (and the writer has observed this) that insulation is langely
unaffected. This appears io be because the mjection is concentrated at studs with imigation
arcund the timber and gross flooding of the cawvity that might saturate insulation does not
occour. Any dampness at batt edge is more easily dried as absorption transfers injection
miaterial back into framing during its drying phase.

Thermal imaging is a useful ool to assess the efficiency of current insulation and also
confirm the performance after injection process. Where insulaton issues are perceived or
discerned then provision can be made for thisin either short term or immediate work. Damp
materials have poor insulation properties as a rule (as insulating air is replaced by moisture)
and thermal efficiency may be compromised ina leaky buildéng anyway. There is always the
oplion to remowe intemnal Bning at some stage o upgrade and reinstate thermal nsulation.

Impaci on insulation will depend an the construction design details utilized. Polystyrene may
have been used either as EIFS or miemal packing between studs and is generally
unaffected by moisture. Blown in macerated products often poorly installed and applied to
the exterior wrap of the cawity could be affected and these need assessment. The commaon
baits can be affected by wetling that reduces thermal efficiency however this hasn't besn
cbserved as an issue in RotSiop injected dwellings.

An unintended benef to insulation materials is that gaseous boron emitted as part of
eyaporation of some of the injection product percolates through the msulation and has a
sterdizing affect in material ofien contaminated by moulds commonly associated with leaky
situations [but may not be decay fungi). (refer below mould spores)
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e Toxicity on occupants
Boron is understood fo be an essential trace element but as with other beneficial elements can
(in sufficient concenfration) perhaps be an irritant or even toxic.
Boron treatments are well estabfished and used over a long period of ime in MZ. The ssue can
only be in relation to the effects immediately afier mjection when treatment is still absorbing nto
structure.

There has been much work done on toxicity of treatments™
The Lioyd tocity report 1999 conchuded

“Borates are wood preservatives of low mammalian and eovironmental toedcity. Their action is probably
vid chelate complex formation with co-enzymes which results 10 metabolic inkibifion, They have fomd
extenzive and effective nze m remedial timber protection and pest conmol applications throughout the
world. Diata shows that concerns reparding the leaching of borates from meated wood has over-stated
the risk of baron loss. Borates do not leach out of strucniral wood under typical condifions and leaching
is oot a concem for borate-reated stmciural wood as long as the wood is sheltered from rain or sealed
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f. Existing toxic mould spores in the cavity.

Moulds and spores are endemic in NZ emaronments. Timber and other ht fo site
may bring these with them and they occcur naturally in the ar to settle
estabdish themselves where conditions allow.

Itis the writer's obsenvation from talking o occupants of treated
general perception of 3 ‘sweeter smell’ in the property immediately
could be a placebo effect, it is also possible the eradication of
heakhier environment which if so would negate any residual in regard o ible
shaort term fmacity and in fact provide bensfits. @

From a recent beagle report; i) o
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14. Conclusion

By their very nature there is a degree of uncertainty around all remediation progesses. The 4
O's need proger consideration and the refance on RotSiop assessed against a proper study of
the buildings ssues. In addressing the Durabilly D the other D's of Drying, Deflection and
Crrainage can and showld be considered to further enhance the building performance.

The decision to make any recommendation must be made in the context of the available data
and knowledge of the remediation specialist based on condition, inspections and nvesbgations

and particular circumstances on a case by case.

The weracity of boron a5 an effective decay treatment s esfablished but what needs to be
understood is the Bkely effectiveness of any treatment whether existing or post freaiment
injection or surface treatment.

Im evaluating one process ower another a proper assessment of the veraciy must be undertaken
so that a reasonable comparison can be made with ather reatments.

The RotStop mjection process while simple in approach has limitations. These lmiations are
governed by access to imber, ability of timber {0 accept and retain treatment, cbstructions and
openings in treatment pathways that may impede or divert tfreatrment.

The advantage the RotStop treaiment offers is fo evaluate likely refention levels and assess risk
in structure and either re-inject treatment or apply other remediation methods to uncertain areas
that are identified. This allows for 3 managed remediation process that deals with the
fundamental deficiency of untreated or poorly timber (being its lack of natural durab®ty). In
being able to address the concems around the less damaged areas of a dwelling resources can
be concentrated on those where damapge may be unaccepiable.

By hawing the potential fo radically alter the inherent durabifly of untreated or poordy treated
timber the fundamental risk of decay is able to be addressed. This rases the durabdity of the
timber to meet the actual performance levels of the cladding rather than the aliemative
approach to raise the efficency of the cladding (achieve a refiable in senvice moisture level of
well under 18%) to compensate for the lack of fimber durability.

By stopping the advance of decay and moulds and placing the building in a more stable
condition (or at least knowing there has besn mitigation of this risk) a planned repair programme
can be devised that allows progressive and managed approach to the buddings problems. This
allows for a whole of life approach to the dweling rather than the attempt to rebuild at yr one
with unproven technology in the hope that this will restore lengewity to the building. In this way
furture likely damage as a result of continung danajr at unh_.l moderate maisture levels is
mitigated and inevitable unstoppable damage awoided

This allows for a more economical approach fo resolving issues that can factor in such things as
a claddings current economic life, the life expectancy of other elements such as roofs that may
niot be direcily involved in cument problems and the building current condition in relation to its
expected maintenance cyche and lastly the owner's avallable resources and allows a cost
effective solution o a complex and urgent situation.

The RotStop process has capacity io benefit timber to address concerns at long term durability
issues in the face of recent mprovements in understanding of bwilding performance and recent
understanding of leak mechanisms.
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