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Introduction 

Following return of damp problems within four years of the last treatment, the author was 
engaged by the strata committee of the Old Sugar Mill owners corporation (SP 70958) to: 

• make a detailed inspection of the ground floor walls 

• document all areas that are presently showing signs of damage or moisture 

• make limited openings thwugh the internal wall linings to access the masonry 

• review existing documentation and previous works, including 

• meeting with the 2013 builder. to confirm the nature and extent of works 

• meet with the strata committee to explain preliminary findings, and 

• provide a detailed report of findings and recommendations. 

The site, at 2-4 Sugar House Road Canterbury, was inspected in the period 6--8 March 2017. 
Detailed moisture meter measurements were taken and close visual and photographic 
observations made of the walls of the basement units. Sections of plasterboard linings were 
removed by Mark Cl.arkstone (Redwoods Building P/L) from six locations in two units. Six 
samples ta ken from the walls were chemically analysed for salts. 

Background 

The former Australian Sugar Company's mill was constructed on the banks of the Cooks 
River in two stages: the main building in 1840-41 with the cast wing following soon after. 
The thick walls are built of large blocks of white sandstone that was quarried from the site, 
the quarry floor forming the foundation on which the building was constructed. The mill 
ceased operating in 18S4 and the site remained unused until the 1880s when for a period it 
was refitted as an engineering works. It was briefly used a butter factory and in 1900 became 
the Cantc.-rbury Bacon Factory. Purchased in 1908 by J.C. Hutton and Co. the former mill's 
longest use (for seventy five years) was as a ham, bacon and smallgoods factory (Howard, 
1995). Internal alterations sa,.,., parts of the basement converted to cold storage rooms 
(Steding, 2000). Gutted by fire in 1996, the building was sold and redevdoped as residential 
apartments in 2002-3. 

The site is listed on the State Heritage Register (Listing number 00290). 

Previous work 

The 2002-3 conversion into apartments was undertaken by Westboume Constructions to the 
specifications and drawings of Woodhouse & Danks Pty Ltd, architects (1999). Although all 
the drawings and specifications were not made av,lilable to the author, it is possible to 
discern from those sighted that the architects planned to lower the ground level (inside and 
out) around the building by about three-quarters of a metre, presumably in order provide 
gr.eater headroom for the apartments. 

By 2012, residents concerns about bubbling and blistering of paintv,mrk on plasterboard 
linings resulted in the owners corporation, through their Strata managers (Bright & Duggan 
P/L), engaging Core Project Consulting to investigate. Their report, of 24 October 2012, 
identified that ''in this case no damp proof course is present ,'IS the architect was relying on 
the actual thickness of the was (walls) to resist moisture ingress." Photographs in the report 
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show loose sand falling out of a vent in plasterboard linings in Unit I, and corrosion of an 
aluminium sliding wardrnbe door frame in Unit 3. The report recommended "that 'Chemical 

Dampproof Course' be installed on all the lower level sandstone walls of apartments l, 2 and 
3", i.e. all the OTiginal walls of the main 1841 building. Their subsequent tender documents 
(dated 3 December 2012, which were not proceeded with) called for chemical damp-proofing 
on a 150 x 150mm grid of drilled holes from ground level up to 500mm above, cement 
rend~ring the sandstone foundation from ground level to the base of the sand8torn, block 
wall, and repointing of mortar joints in a strong mortar. 

Subsequently, the owners corporation engaged I Iector Abrahams Architects who opened up 
the internal linings in tour places and reported on 28 March 2013 that "there is no visible 
evidence of a damp proof course" and noted that "the intC?rnal stone walls arc seen to be 

decayed by damp borne salt" and that dampness in the plasterboard li11ings is because the 
"surface of the stone is fretting away leaving a pile of sand at the base of the wall." 
Abrahams recommended the following works: 

• removal of plasterboard linings froro internal walls, insertion of a chemical DPC at 
floor level, desalination of the stone to 1 m above floor level and reinstating linings 

• opening up linings from the inside face of external walls, cleaning out the cavity and 
reinstating linings 

• externally, removing cement pointing from lowest bed joint and repoinling in a lime 
mortar, injecting a DPC al ground floor level, and desalinating the lower 500mm of 
stonework (using a poultice). 

Most of these works were undertaken by Noel T Leach Builders later in 2013, except that, 
once opened up, the walls were found to already have a DPC and so none was inserted 
(Hector Abrahams Architects, 2014; John Wallis, Noel T Leach Builde1s, pers comm. 2017). 

Findings 

foumfation 

The 1840s $andstone walls are founded on sandi;tone bedrock, which was quarried lo 
provide both stone for the walls and a platform on which to build. The bedrock may slope 
slightly southwards towards the river, but also steps down across the site. Bedrock is visible 
at the base of the northern half of lhe building (including Lhe east wing, Unit 20) but is below 
present ground level for the southern half of the bu.ilding. Probing with a long s.::rewdriver 
in the garden about 2m ou! from the walls identified impenetrable material (possibly 
bedro<'k) between 100-200mm below present ground levels in twelve locations distributed 
around the building. 

As noted above, the Woodhouse & Danks 1999 drawings show ground levels being lowered, 
implying excavation into the sandstone bedrock. As a result, for the northl'm half of the 
main 1841 buildil,g (i.e. Units 2 & 3) and £or all of the later east wing (L'nit 20), what appears 
to be the lower course of made stonework, is in fact the natural bedrock (l'igure 1). A crude 
attempt to disguise this was made during the 2002 works by the cutting out and fiUing of 
fake joint~ in the sandstone. 
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Figuru .. N:yth wan s·-10--•:in:, the bottorn ·cou"se' of sar.<1$fonP., vJi1ir,•1 if. ?.CtJ2.lly r.a:1.r.~1 be(lrnc-<. A·1 
allP-mnt tc: clivide it in:o ·stcnes' l~as been mace t•y cutt111g narrow slc:s and filli;,g t'lem vii:t\-i mc:1ar. 

Masonry walls 

The walls of large blocks of whire sandstone range in thickne~s from 600-BOOmm, while 
those of the east wing are around 600mm thick. The lowermost course of stones sit directly 
on the bedrock: in the case of the east wing this course is made of larger stones that project 
out from the walls, forming a plinth. 

The stones are bedded in earthy mortars that probably contain some lime. Steeling (2000) 
recorded shell lime mortars. Those mortars that are externally visible today are principally a 
cement-lime composition repointing (Woodhouse & Danks, 1999), dating from 2002 with 
some possible earlier phases. One section of stonework at the south end of the wc8t wall 
retains what may be an early mortar and joinl profile. 

There are substantial areas of new stonework, introduced in 2002 to form openings and lo 
replace missing and decayed stones. Th~ new 8tones arc a pale pinkfah or creamy brown 
colour (Figures 3 and 4). Some stones have been patched with mortar, probably in 2002 
though there may be earlier phases. Extensive rendering of the walls was removed in 2002, 
though traces remain. Some internal walls were rend~•rcd and painted during the earlier 
'lives' of the building. 

OLD SUGAR MILL• Investigation of dampness• Draft• May 2017 • David Young 3 



Figure 2 Fretting of the sandstone bedrock of the north wall due to salt attack and rising damp, wi1h 
sand accumulating in the pebble bed below. Note the mortar patching of soma stones at the left. 

Most of thP. ma,;onry appears in good mndition, partic-ularly givP.n ils age - '17.:; years. There 
is some decay in the form uf fretting of surfac,·s, uf both the cut sfurniwork and the bedrock, 
Lhe faLLP.1' proving that ~ome decay has occ:urred since 2002 (rigure 2). This is also shown by 
fretting of stones that likely date from the 2002 conversion (Fi!,'"llre 3). Fretting uf !ht• ~tune 
wrfoces results in accu1m, lation of 9nd in the pebble bP.d~ at the hase of walls (figure 2). 
Mortar patching of stones is failing in places (J;igures 2 and 3). Some of the stone dec,1y is 
being made worse by the impl·rmt:'able natun· uf the t·ement-lime repoinling (Figure 4). The 
2013 rcpointing of the 'lowest bed joint' is decaying due to salt attack and probably, poor 
practice. The garden sprinkler system is ;;praying water onto the masoruy in places, 
producing patches of p,reen algae on the walls. 

Damp-proofing - nature and position of DPC 

Detailed drawings lhal show how the architects intended Lo damp-proof the walls have not 
been sighted, but it is known that in 2002 .r t·hemkal danip-pr.oof CO\ll'Se (DPC) was inserted 
into the mortar joint between the lowesl course of made stonework and the bedrock 

(photographs attached lo, and content of an email message of 5 Fcbrnary 2013, from Derck 
Pe,1rson of Westbournc Constructions to Dane Madachlan, Bright & Duggat\). 

OLD SUGAR MIU .. • lnve$ti:gation of dampntH!os • Dr.a~ • May 2017 • David Young 4 



Figures 3 and 4 New stone inserted in 2002 has a pale brown colour compared to the original whiter 
stone. At left, the new stone is decaying, as is the mortar-patched bedrock below and to its left. On the 
right. decay of two original stones is made worse by the impermeable nature of the cement-lime 
repainting, the stones are retreating from the mortar which now stands proud. leaving a shadow line. 

Chemical <lamp-proof wurs('S arl' produced by drilling ,1 series oi hoks horizontally into the 
wall and injecting a water repellent fluid into the holes with the aim of the fluid migrating 
through tht' pores of the rn,1sonry and linkin~ up lo form (once cured) a water repellent 7,one 
at the base of the wall. Some of the drill hoks from thl' 2002 work can be sl'en today in the 
easl wall of L'nil 20. 

It is likdy that the DPC was insl'rtl'd into the mortar joint at the same level all the way 
around the bvildi11g, meaning that for the southt•rn half, the DPC is in joints between stone 
and stone, rnlher Lhan stone .and bedrock, a.~ it i~ at the northern en<i. This should be 
confirmed during h1rther invl'stigations. 

The height of the DPC above external ground level ranges from 3.iOmm dt the northeast 
corner oi the east wing lo 670mm at the southwest corner of the buildi11g. Ideally, DPC.s 
should be about 200mm above ground kvcl (Younp;, 2008 p26) though many older buildings 
have bet-n construt"t<ed with DPCs up to I.Sm abovl' ground, particularly on sloping sites. 
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Floors 

As part of the 2002-3 conversion new concrt:'tc floors were laid within the stone walls on 
black plastic damp-proof membranes (DPM:). The junction of the floor and the walls is visible 
in four of the openings cut through the plasterboard linings and in each case the DPM is 
visible and fjust) projects above the concrete floor. There is little or no space behveen the 
sandstone wall and the DPM and concrete floor. Where readily seen, the floor level is slightly 
higher than the external ground level. Floors are finished in parquetry or carpet, with 
ceramic tiles in bathrooms. 

Internal inspection 

Internally all 1841 walls are lined with plasterboard, which is either glued directly to 2002 
, brickwork, or more commonly is supported on galvanised steel furrings - a metal frame 

that support the plasterboard away from the walls (Figure 10). The base of all readily 
accessible walls was closely inspected for signs of bubbling and blistering of the paintwork 
(Figure 5) that ind.irntes moisture penetration from behind. The attached plan (Figure 15) 
shows 'hotspots' marked in red, which are either where there is obvious damage to the 
paintv,rork, or where high readings were recorded on the moisture meter (see below), or both. 

Figure 5 Corrosion of aluminium sliding wardrobe door frame due to salts and to dissimilar metals 
(Unit 3). Early stages of corrosion of the same aluminium detail can be seen in Units 1 and 2. Also 
note typical bubbling and blistering of paintwork due to moislure and salts. See also Figure 11. 

O,her observations include ongoing corrosion of the aluminium wardrobe door frame seen 
,n Core Project Consulting's report of 2012 (Unit 3, Figure S) and early stages of corrosion in 
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simil~r frame~ in Units 1 ,m<l 2. There are rnsting sted dot>r names to battuooms in Units 1 
and 3 (rigure 6) and salt damaged grout betwei:>n b~throom tiles in Unit 1 (Figure i). Watex 
staining of the parquet flooring is apparent in several units. The staining occuri; near the 
edges of the floor dose to skirtings and the old walls behind. Unexplained puddles of water 
have been found by the ow11ers on p;uquet flooring in Cnits 1 and 3. These may have b,;,en 
related to now-resolved plumbing and drainage isi;ues. 

Figure 6 Corrosion (rusting) of steel bathroom door frame due to moisture from behind. Unit 3. 
Similar corrosion is apparent in Unit 1. 

Figure 7 Decay of grout between bathroom tiles in Unit 1, due to salt attack. 
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Moisture meter survey 

The base of readily accessible walls were surveyed with a TRAM EX ME moisture meter, 
with the aim of identifying areas of dampness in the plasterboard linings. It is important to 
be clear that moisture meters don't actually measure moisture - they measure one or other 
electrical properties (such as conductivity) and convert that to a theoretical moisture 
percentage. There are many reasons why this may not work, including the (unseen) presence 
of the galvanised steel furrings behind the plasterboard, which are highly conductive and 
will distort the R'adings. Another factor is that salty wah:'r is much more conductive than 
fresh water, and so a damp wall containing significant salt can give readings of more than 
100% - a physical impossibility. See Young, 2008 p31 for more information about moisture 
meters. 

Because of the unc~'rtainhcs as to what was being measured, the results are presented as 
simple 'hotspots' shown as red lines on the attached plan (Figure 15) - ii important to be 
dear that not all surfaces were surveyed (due to furnih1re and other obstrudions), and that 
the absence of a red line does not mean there is no problem in that area. It is apparent from 
the plan that the hotspots include a large proportion of the internal walls and some areas of 
the inkrior 8urfaccs of cxtcrnal walls. Some current hotspots wcr~' tre,,ted in 2013, and some 
weren't. The hotspots shown in Figure.1-5 are similar to the "areas of high moisture reading" 
recorded by Core Project Consulting in 2012/3. 

Importantly, because of the? limitations identified above, Figure 15 should be used only as an 
indication of the extent of the problem and not as a basis for documenting repairs. 

Opening of pfasterboard linings 

Plasterboard linings were removed from six areas - four in Unit 1 ,m<I two in Unit 3, ,,$ 
shown on the attached plan (figure 15). n,e exposures reveal: 

• dronp and fretting stones raining sand into the void behind the plasterboard 

• substantial salts crystallising on the surfaces of the stones 

• deterioration of 'water-resistant' plasterboard 

• corroding galvanised sleel furrings that support the plasterboard 

• mo1tar droppings bridging from stone to plasterboard 

• significant loss of mortar and sandstone from salty internal walls 

• bridged metal DPCs in 2002 brickwork allowing penetrating dampness 

• ineffective separation of new from old, due to inadequate or torn membranes 

• corrosion of 2002 galvanised steel wall ties, tying new brick to old stone 

• deterioration of new· brickwork due to salts neady 2m above floor level. 

Figures 8 to JO illustrate some of these findings. They show siniilar problems to those found 
in 2013. 
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Figure 8 Opening 2 in Unit 1, 
showing a cross section of 
about two thiros of lhe width of 
an internal sandstone wall. Note 
salts on sur1aces of all stones, 
parlicularly the lower ones, and 
the decay of the mortar from 
between the stones. 

Although this section had been 
treated in 2013, there was a 
new layer of damp sand 
bridging across from stone to 
plasterboard at floor levet. 
Comparo with Figure 11. 

Figure 9 Opening la in Unit 
1 , which is on a short return al 
right angtes to opening , . This 
2002 brick is decaying due to 
salt attack, \he sal\ and 
dampness coming from the 
adjacent sandstone. Bubbling of 
the plasterboard extends almost 
to the ceiling, indicating that 
salts may be found in the next 
level above. 
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Figure 1 O Opening 6 in Unit 
3, looking down lhe gap 
between sally stone at left and 
the galvanised steel frame thal 
supports the plasterboard lining 
at right. Note how the almost 
hidden LI-section channel at the 
base is full of sand. Corrosion of 
the zinc galvanising (white) has 
lead to brown rusting of the 
steel beneath. The inner surface 
of lhe grey-green plasterboard 
is speckled with white salts. 

Figura 11 Opening 5 in Unit 
3, which is against an external 
wall. Note the damp sand that 
has accumulated behind the 
plasterboard. Vacuuming out the 
debris in the foreground has 
revealed the substantial depth 
of sand, and the rusting steel 
channel at the bottom, which 
sits on the concrete slab floor. 
To the left of the rusting channel 
is the black plastic membrane 
thal is if'llendea to protect the 
concrete from dampness. This 
area was not treated in 2013. 
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Salt analyses 
Six samples of salts, salty sandstone and salty mortar were collected from the locations 
shown on Figure 15. Two (OSM l & 2) were analysed by X-Ray Diffraction (XRD) to 
determine which crystalline salts are present. The other four, OSM 5--8 (the latter two from 
decaying mortar on the outside of the north ,•.-.lll) were analysed by ICP-AES and titration to 

identify the soluble ions that make up the various salts. 

XRD of OSM 1 & 2 (internal walls of Unit 1) showed Sodium Sulphate as the principal salt, 
with lesser proportion of a complex Hydrated Sodium Calcium Sulphate in sample OSM 2. 
Sodium Sulphate is a very aggressive salt (in terms of its expansive action on porous 
materials) and is used in accelerated weathering tests in laboratories. 

Analyses of the other i;amples, indicate (after 'recombination' of the ions to make likely salts) 
the probable presence of the following salts, in concentration order: 

OSM 5 (Unit,3, inside ~-xtemal wall) Calcium Sulphate, Sodium Sulphate, Sodium Chloride. 

OSM 6 (Unit 3, internal wall) Sodium Chloride, Calcium Sulphate. 

OSM 7 (Unit 20, mortar on exterior of north wall) Sodium Chloride, Calcium Sulphate. 

OSM 8 (Unit 2, mortar on exterior of north wall) Sodium Chloride, Calcium Sulphate. 

OSM 5 was very high in Calcium Sulphate and a possible explanation may be contamination 
of the sample from dust produced by the sawing open of the plasterboard lining. Calcium 
Sulphate is the mineral gypsum, which is the r,,w material from which plaster is made. 

Mould & humidity 

Several owners report high humidity and consequent problems with development of mould 
on clothing in wardrobes, particularly in Unit I. There is limited ventilation in the basement 
apartments, with apparently low rates of ventilation through bathroom ceiling vents. 
Combined with the dampness in the walls it is not surprising that there are problems with 
mould. 

fat1lty plumbing 

The downpipe on the-southeast comer of the building is blocked or cracked and is allc,winl'\ 
water to run down the lower part of the masonry. It also appears to be cracked and 
corroding at the top and should be investigated. 

A tap in the garden bed on the east side between Units 1 and 3 is running and cannot be 
tumed off. As noted above, the garden sprinkler system is spraying water onto the masonry 
in places, pwducing patches of green algae on the walls. 
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Discussion - diagnosis 

Rising damp 

rigure U is a sketch showing the position of 2002 damp-proof course (Dl'C) relative lo the 
internal floors and th<: c:xtemal pebble and g,1rden bed~. As can be sc:en from th<: skett·h, 
dampness penetrating from !he gardens and through the bed rock can re,1ch the internal 
surface of the s,1ndstorn, walls. Sandstone that is fretting due to salt .1tlat·k leaves ,1 pile of 
sand at the bottom o( the void behind th~ pla.sterboard linings. This salty sand permits the 
dampnei;s to re.:ich the plasterboard and c.:iu.,C? the observed bubbling and blistering of paint 
and the high internal humidity leading to th<: growth of moulds. It also lc:,1ds to the: corrosion 
of the galvanised steel furrings (or frame) that supports the plasterboard (foigures ·10 & 11). 

Plasterboard on 
metal frame 

Carpet or parquet 

'--... 
V · I:, •.•.,:,.• •V ~- · ~ '1 --ca 
• <I ' •• <1 . ~- . ,;;, ... 

Concrete floor on 
plastic membr ;ine 

Natural sandstone bedrock 

Solid wal I - two leaves of 
+-- square stones with rubble core 

- Mortar joint with chemical DPC 

Figure 12 Sehomalic sectiol'I through the external wall in the northern part ol the mail'I buil<ling. 
Dampness (blue arrows) penetrating from the gardens and percolating through the bedrock can reach 
the inside face of the wall, because the damp-proof course (DPC) is positioned too high in the wall. 
Sand (red arrow) trom fretting sandstone falls down the void behind the plasterboard linings and 
accumulates at the base of the void, producing a damp bridge across lo the plasterboard (for example 
see Figure 11 ). The OPC should have been installed at the level shown in Figura 13. 

The Dl'C .should have been installed at and ju~t below the intended floor level as shown in 

Fi6"ltre 13. Had that be<:n done, and had th<: injection process produced a complete wat<:r
r.epellent ~one across the full width and length of the walls, the.n the pre.sent problem would 
be much less sevel'e than iL is now. That there would still be a problem is explained below 
under Salt attack. 
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Plas1erboard on 
m~tal frame 

Carpet or parquet 

'-... 
"!' .·. o;• · . .o.·, -~ ~ 
' ,a' . .q . ... . ,:-,. ... 

•• y 

I 
Concrl:!'te floor on 
plastic membrane 

Solid wa II - two leaves of 
<-- square stones with rubble core 

Natural sandstone bedrock 

Figure 13 Tho same section as in Figure 12 but showing the correct position of the DPC (red•brown). 
Good practice would also have seen the new concrete floors kept back from t11e sandstone walls by al 
least 150mm, and the bottom third of the channel so created, filled with coarse sand to provide an 
evaporation zone (and drain) against the walls. 

Another factor to consider i$ the question of the effectiveness of the present DPC. While 
reducing the amount of dampness tising in the walls, it may not be eliminating il entirely, 
and could thus be contributing to thl' ovl'rall probkm by allowing dampnl'ss to activate 
soluble salts in the walls above. Given that Lhe sandstone conlinues to deteriorate and rain 
sand into thl' voids behind th<: plasterbo,ud, it is likely that thr.: DPC is either not fully 
effective, or was 11ot i11~talleJ ll,rougboul !be builJi11g. Fi1:1ure J4 i~ a therrn<tl ima)!;e of the 

l'xpused stonework on the inside of th~· north wall of ·unit 20. IL shows Lhe lower 'course' of 
stone (actually tht' bedrock) to be much cooler (i.<·. dampt·r) than th<· m,1dc· stonework ,1bove 
it. The redso11ably crisp distinction between the bedrock and the m~de stonework suggests 
that the DPC is mo<lt'rntely effective, though the appart'nt 'knkagc•' of colder temperatures 
into Lhe stone$ <>bove. doe$ suggest that the Dl'C may 11ot be fully effective. 
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Figure 14 Thermal image of the exposed s1onework on 1he inside of the north wall of Unit 20. Yellow 
colours are warm (TV at top right, stairs an<I mat at bottom left). deep purple is cool. Note how the 
bedrock is coolest and how there is a reasonably crisp distinction in temperature between the bedrock 
and the mace stonework above. Part of the reason that the bedrock is cooler is because of 
evaporation of moisture into the room. 

Salt attack 

The mechanism of the decay of the s,1ndstone is snit attack, which is the cyclic wetting and 
drying of porous masonry in the presence of soluble salts. During wet p€'riods th,· s,1lts 
dissolvl' into the moisture in cl,1mp masonry, and then during dry spells, a.~ the moi.~Lure 
evaporates, the salts crystallise within LhP. pores of the masonry material (in this case 
sand$tOne and t·arthy mo1tars). When sufficient salt has accumulnt£'d in the pore.~, the 
growing .salt crystals exert ,1.n outward pressure and fore€' the grains of sandstone apart, 
lc,1ding to grnin by grain fretting of the surface. This is what is happening externally to some 
parts of the walls, but is partkula1-Jy a problem on the internal walls, becm1se of the high 
rnncenlralions of salts that are .~ppare,,t there (Figure S). See Young, 2.008 pll., for more 
i1,focmation about salt attack. 

That there is so much salt in the internal walls mny be rcl.1ted to the prcviou~ uses oi the 
building, particularly the eight1 or so years if was used as a bat·oa and smallgoods fat·tory. 
Historirnlly, 5aJts have been used in curing meals and also i1, refrigeralion systems as the 
(hilled brine that was piped around cool rooms. We know thnt pnrt of the b,1sement of the 
mill wa.; used as cool rooms and it i.s conceivahle that $<1lts leaked into floors ancl w,1Jls over 
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many years. If these were the case we would expect to find nitratc8 (preservatives) and 
sodium chloride (refrigeration). However, although the analysis of the salts has shown the 
presence of sodium chloride, the nitrate levels are not high, and are highest on the exterior of 
the north walls, rather than the internal walls. 'fhe salt analyses for the two samples from the 
exterior of the north walls are typical of rising d,unp with associated salt attack. The presence 
of the sodium sulphate is not readily explained, though as noted earlier, it is an aggressive 
salt which must be removed to prevent further damage. 

One unresolved question is how extensive is the salt contamination of the internal walls? 
Where were salts stored in the building, and could the walls of levE-12 units also contain 
worrying amounts of salt? 

Summary diagnosis 

The basement walls, inside and out, arc affected by salt attack and rising damp (salt damp). 
There is considerable variation across the building, with only minor issues in Unit 20, more 
substantial problems in Unit 2, and major problems in Unit 3, and particularly in Unit 1, 
which has the most internal walls remaining from the original mill building. Internal walls 
are more severely affected than external walls, but the latter are also decaying in plac.es and 
need attention. 

All of the damage within Units 1, 2 and 3 identified in this report (and illustrated in the 
photographs) can be attributed to thE' combination of rising (and penetrating) dampness and 
the ~dion of soluble salts. 
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Recommendations 

Following are a series of recommended actions intended to assist the owners corporation to 
deal with the intractable problems of salt damp in the Old Sugar Mill. It is important to be 
dear that there arc two phenomena, salt attack and risi,tg damp, and that both must be dealt 
with. It is not sufficient to attempt to wive the problem solely by cutting off the damp - the 
salt must also be extracted. This is because sails are hygroscopic - they attract water and 
can go in and out of solution just with changes in humidity. Though reducing the rising 
da1np 'stress' on the walls will slow the rate of salt attack, it will not stop it entirely. 

These recom1nendations are set out in approximate order of priority with the aim of 
reducing the dampness in the walls as much as possible (and as .soon as possible) wilhout 
inserting a new DPC, so that the efkt1: can be monitored and the more difficult and more 
expensive works planned in a measured and systematic way. 

1. Engage a local architect 

Engage a local architect to_assist the author with further investigations and lo m;inage the 
various phases of the works. 

2, Plumbing - short term 

Fix the leaking tap on the east side between Units l and 3. Turn off the garden watering 
system, or at least isolate those parts that arc closer than one mclTc to the walls. 

3. Roof plumbing - short and medium term 

Repair the bloch·d and con-od~d downpipe on southeast comer oi the building. Check other 
downpipes and all gutters. 

Review the capacity of gutters and downpipes and make adjustments if projected rainfall 
intensities wan-ant them. 

4. Remove garden beds from base of walls 

The aim is to provide for a well-drained diy base to the walls, so as to minimise the rising 
damp 'stress'. Some rainwater will still soak into the san<lstone, but importantly, more will 
be able to evaporate from the dry zone around the walls. 

4.1 Remove all pebble and garden beds down to bedrock and out from walls by one metre. 
If bedrock is not exposed ,~t the southern (rivC'r) end then lower ground by 200-300mm (to be 
confirmed on inspection, see 5.2). 

4.2 Establish a new shallow open drain about 600mm out from base of walls. This may 
require grading (grinding) the sandstone surface to ensure adequate falls away from the 
walls. 

4.3 Build a garden retaining wall at least 7.50mm out from the walls, thus allowing 150mm 
to the base of the shallow op,m drain. 

4.4 Connect the new drain to the existing sumps using the existing ag-pipes, cut down to 
suit, and set through the retaining wall. 

4.5 But first, undertake a hydraulics survey lo confirm levels and ensure that the proposed 
drainage will function with minimal disruption to the l!xisting storm water system. 
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4.6 Remove all garden taps fro1Jl the walls and relocate them (and any other plu1nbing) to 

outside the new retaining wall. Water supply pipes to the units may be an issue. 

4.7 Install 'bridges' over the nev, drain to provide access to the doors of the basement units. 

S. Hold point - inspection 

Closely inspect the lower parts of the walls once the garden beds have been removed. 

5.1 Check the position of the existing DPC in the southern half of the building - is it at the 
same hive! all the way around the building, or does it step down towards the sou them end? 

5.2 Determine a suitable depth of excavation around the sou them half of the building. 

5.3 Determine the condition and conservation need$ of the masonry and amend the 
following if required. 

6. Repoint mortar join ls to enrnurage evaporation from base of walls 

The aim is to encourage evaporation from the base of the walls via the joints, rather than 
through the stone8, and by so controlling salt,; to the mortars, limit decay of the sandstone. 
The new lime mortar should be considered sacrificial - it will decay and require 
replacement as !he salts are drawn out, but that is better than having to patch or replace 
sandstone. 

6.1 Rake and cut out to at least 30mm depth, all mortar joints up to and including the 
course above the present DPC. 

6.2 TI,oroughly pre-wet the masonry to control suction. 

6.3 Repoint in a lime mortar made from slaked lime putty and washed well-graded sand. 

6.4 When Jeatherhard tamp joints with a stiff bristle to compact mortar and open surface. 

6.5 Protect from sun, wind and rain with draped remov,llists blankets, kept damp. 

6.6 Cure for four weeks of wetting, drying, wetting and drying, with covers kept damp. 

6.7 Other areas where stone is dec,,ying back from impermeable cement mortars (e.g. on 
the south wall, Figure 4} may also warrant repainting, and so the lower parts of the walls 
should be carefully surveyed. 

6.8 Expect tht, 1ww nwrt«r to <kc~y and n·quin• 1wriodic rcplac<:n'.t·nl - taking st>me sails 
with il. 

7. Improve venlil.,tion of ba~emenl units 

Investigate ways oi improving ventilation of basement units. 

7.1 Review the adequacy of bathroom exhaust systems, and whether there should be a 
light switch-activated fan added in line to each bathroom exhaust to improve air extraction. 

7.2 Also consider the feasibility of incorporating some form of vent within the existing 
windows so as to enable cross-ventilation of the apartment,;. 

7.-3 To minimise the risk of mould !;rOwth, unit owners .should consider installing tiny fans 
to promote air circulation within w~rdrobes. Silent low-,,.-attage fans, such as are used it, 
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computers, may be ideal. Such fans not an alternative to overall ventilation improv~'ments, 
but an additional tool in the anti-mould kit. 

8. Hold point - fmther investigations 

This hold point could be about 12-18 months after the first works to reduce dampness in the 
base of the walls (4, above). Things to investigate and consider are: 

8.1 How the shallow open drain is functioning (observe it during heavy rain), and whether 
the base of the walls are drying out and what impact that is having internally and extemally. 

8.2 If th<? walls are still very damp, consideration may nred to be !,>iven to a deep cut-off 
drain and trench around the northern end of the building designed to intercept grow,dwater 
flowing downhill towards the river. 

8.3 The extent of salt contamination in the internal walls, including whether there arc any 
salts in the walls above the basement apartments. The latter should be checked, initially b)' 
close visual observation and a moisture meter survey of the interiors of the level 2 units. 

8.4 The extent of salt contamination in the basement {level 1) units should be investigated 
by extending some of the existing openings (up lo the cdlings, and out to the full width of 
the old walls) to enable a thorough look at the wall sections. Of the existing openings, those 
that should be extended are numbers 1, 2 and 6. 

8.5 Additional openings may be warranted: 

• to investigate any hotspots discovered in level 2 units 

• to check the 2002 dividing walls for dampness ,met firt•-safdy compli,111<:t' 

• to check other hotspots, inclod ing 

• any that are not directly related to old v,alls, such as the north wall of the northern 

bathroom in Unit 1. 

8.6 Whether th<.!re is a need for active salt reduction on the outside of the external walls -
in addition to the sacrificial repointing undertaken as part of 6. above. This may require 
drilling mortar joints to obtain samples at a series of depths for chemical analysis. Active salt 
reduction might be undertaken by poulticing (as in 2013) or by captive head washing, or a 
combination of both techniques (see Young, 2008 pp44--45). 

8.7 How to deal with any ongoing rising dampness issues and the considerable challenge 
of getting the salt~ out of the interior walls. These works are likely to involve: 

• stripping all the internal plasterboard linings and kitchen cabinets from affected walls 

• drilling and injection of a chemical DPC at the correct level (Figure 13) from both sides 
of each wall 

• injection of DPCs inlo the base of brick dividing walls, constructed in 2002 

• desalination (by poulticing and captive head washing) of all affected walls, including_ 
internal walls and the interior surfaces of some external walls 

• testing, by drilling and analysing samples, before and after desalination to confirm 
dfcctivent·ss of treatment, and determine the number of cydes required 

• consolidation of weak mortar8 and stones by multiple applications of limewater 
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• deep packing of open joints and grouting of voids in walls (to ensure structural 
integrity) 

• repointing of joints in a permeable mortar to flush finish the walls 

• allowing a period of time for thorough drying of thick walls 

• reviewing the internal walls for any residual salts at the surface 

• if present, extracting remaining salts with captive head washing 

• relining, reinstating and redec.oration of inleriors. 

These points amount to considerable works which will be very disruptive for an extended 
period. The owners corporation should consider. how best to manage them to ensure a good 
outcome for the owners and for the building, which is of State significance. 

---000---
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Figure 15 Plan (base extracted from Woodhouse & Danks, Job 0255, Drawing SM02-M) 
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