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Plate 11. R11/1795. Face of scoria stone wall which runs along the edge of foreshore
(previously identified by Packington-Hall)
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Hall).

Plate 13. R11/1795. Structural rubble scattered along the foreshore at the western edge
of the Duder Brickworks .

3-AR293 02

17/04:2010 21




RECEIVED: 5 May 2010 SCANNED: 5 May 2010 BOX: 210 BATCH: 285976 DOC: NCCBYFWL

Duder Brickworks Archaeological Assessment

Y,

7 U N
1’ Y

ot
[ %

Plate 15. R11/1795. Brick rubble (part of a structure?) and iron cases scattered on the
edge of the foreshore.
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6.3

Plate 16, R11/1795, Concrete machine mount amongst the structural rubble In the vicinity of
the Duder Brickworks.

Summary of Results

In summary, the brickworks site appears lo be divided into two distinct areas. The upper part of the
site which housed the primary 1890s buildings and kilns, was extensively moditied with the
demolition of the brickwork buildings, and the construction and demolition of the naval housing
facility that subsequently occupied the site. Packington-Hall's 1992 resistivity survey of this part of
the brickworks suggests thal a fair amoun! of subsurface brick rubble, and less certainly, that
possible subsurface portions of one or more of the kilns remains, However, given the amount of
demolition associated with the destruction of the brickworks and subseguent erection and demolition
of the Naval housing, if is likely that any potential remnant features associated with the brickworks
located above the coastal escarpment will be limited to subsurface features associated with Internal
subfloor kiln compenents,

Below the coastal escarpment and adjacent to the foreshore of Ngataringa Bay was an ancillary
area, which included a platform with at least one early kiln structure associated with brick
manutfacture during the 1870s, a wharf and an access road running from the wharf to Lake Road.

Currently, there is a surviving portion of the early 1870s kiln structure (the brick clamp). albeit
covered by vegetation, as well as quantities of scattered demalition material from abave the coastal
escarpment. This lower platform does nol appear to have been subslantially modified since the
closure of the brickworks in the 1930s. The lower walking track crosses the site and has merged with
what is likely the original access road from the whar to Lake Road. It is possible that there may be
other structures amongst the vegetation on either side of the track as well as possible subsurtace
remains below the modern topsoil development. The rubble that litters the sides of the walkway may
potentially indicate other structures associated with the brickworks.

West of the brickwork remains, along the lower walkway there is evidence for general prehistoric
activity in the area in the form of midden scatters, however. no additional evidence of associated
prehistoric settlement was identified within the glade
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7.2

7.3

7.4

ARCHAEOLGICAL VALUES

The following statements of archaeological values are made in regard to the criteria identified in
Section 23 of the HPA. These criteria are considered as part of the assessment on the HPT
archaeological authority application form.

Condition

The condition of the shell deposits associated with R11/2181 identified during the field survey is
extremely poor. These middens are remnant deposits that have been exposed along cuttings for the
walkways or have eroded from upslope and have been damaged and scattered by ongoing foot
traffic. It is unknown if other intact subsurface material exists.

The condition of the Duder Brickworks R11/1795 is also very poor. Rubble from the demolition of the
1890s buildings located above the coastal escarpment has been dumped down the face of the
coastal escarpment and into the foreshore and there is no evidence of intact surface features
associated with the 1890s buildings or kilns. Previous investigations suggest there may be intact
subsurface remains located above the coastal escarpment, but these would be limited due to
ongoing building and demolition throughout the 20th century. Below the main site, however, is a
large terrace on which a number of other structures were located, including what appears to be a
portion of brick clamp associated with the early brickworks (1870s), as well as a seawall, wharf and
access road. These features are largely intact and in reasonably good condition.

Rarity

Discrete, small, shell midden exposures are relatively common features along the coastal margins of
Auckland. Although lacking rarity value in themselves, the sites are indicative of wider prehisteric
activity in the region.

The Duder Brickworks (R11/1795) was one of sixty brickworks that operated in the Auckland area in
the19™ to early 20™ centuries (Eaves 1990:9). The main buildings of the brickworks dated to the
1890s, although the surviving clamp is an example of an eardier manua! brick making process dating
to the 1870s. The majority of brickworks in Auckland operated from the 1860s to the 1900s. Although
industrial sites from this period are relatively common, few sites have been archaeclogical
investigated in any detail and most have been completely destroyed or covered over in concrete.
The Duder Brickworks were demolished in the 1930s-1950s but intact surface features and potential
subsurface features still remain relatively undisturbed. These remaining site features, while not
unique are rare to some extent.

Contextual Value

The Duder Brickworks is associated with the development of the heavy clay industry in Auckland.
The history of the site spans the change in technological process from manual brick-making to
mechanisation, including the introduction of steam and later electrical power.

Information Potential

Despite the large numbers of brickworks, comparatively few have been archaeological investigated
in any detail (e.g.. Pollen Brickworks — Best 1986, Best & Clough 1988; Burke Brickworks — Best &
Clough 1988; Auckland Brick & Tile Company — Best & Clough 2000; R. O. Clarke — Clough et al
2008). Packington-Hall's 1992 report collates a large amount of information on the history of the
Duder Brickworks, but no archaeological excavations have been carried out to ground truth his
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7.5

7.6

8.1

resistivity results or further investigate the lower platform where there is clear evidence for early brick
manufacture (i.e. the clamp).

Investigation of the brickworks has the potential to provide further information on the technological
processes that were carried out and the development of the site.

Amenity Value

The Duder Brickwork site has high amenity value as it is located along a public walkway in the Mary
Barrett Glade. There is potential to rehabilitate the site and provide interpretation panels along the
walkways. The middens are remnant features and are located in the area of the Mary Barrett Glade
that wilt be closed to public access. These remnant deposits have little amenity value.

Cultural Associations

The middens are assumed to be associated with Ngati Paoa occupation of Duder's Point. The Duder
Brickworks is associated with late 19" century European settlement industry and development of the
Devonport area.

ASSESSMENT OF EFFECTS:

Proposed Works

As part of the Initial Feasibitity Report for the Mary Barrett Glade Track Upgrade (Snowsill 2010), it
was determined that upgrading the entirety of the tracks to the required safety standards was an
extensive and costly undertaking; requiring the construction of retaining walls, replacement bridges,
benched steps, vegetation removal , track formation, the installation of guardrails along the much of
the existing walkways and modifications to a number of stormwater pipes that run down the
escarpment and construction of a boardwalk along the foreshore. As a result, it was determined that
the remedial works would only be undertaken of a limited portion of the lower walkway from the Lake
Road entrance to the location of the Duder Brickworks. The earthworks associated with this proposal
are limited and include minor grading of the existing walkway, vegetation clearance and installation
of post and rail gates at either end of the walkway section. Schematics showing the area of the
proposed walkway remedial works are illustrated in Figures 7-9.

8.1.1 Earthworks associated with walking track remediation

The vegetation management proposed as part of the remedial works will be limited to minor
clearance of loose vegetation and mulch without ground disturbance. The remediated walking track
will be predominantly built up with gravel aggregates with timber edging. These edgings will be held
in place by steel reinforcing bars on the outside edge. In any areas of soft ground, a geoctextile
barrier cloth will be laid prior to placement of new gravel.

At the end of the track, a post and rail fence will be installed to provide a physical barrier and a fixed
warning sign advising against further access as the remainder of the track is unsafe. This fence will
require excavations for the fence posts to a depth of 75¢m by 30cm wide.

As part of the remediation works, an existing modern culvert is to be repaired by North Shore City
Council. This repair work will be undertaken by inserting a new PVC or similar pipe through the
existing steel one and will not require excavation of the walking track.
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Figure 7. Aenal view showing the eastern extent of the Mary Barrett Glade and the area of proposed track remedial works from Lake Road to the visible remains of the Duder Brickworks
(R11/1795) located on the coastal foreshare ol Ngataringa Bay
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Figure 8. Aenal view showing the eastern extent of the Mary Barrett Glade and the area of proposed track remedial works from Lake Road to the visible remains of the Duder

Brickworks (R11/1795). where the post and rail fence delimiting the western extent of the walking track is to be located
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Figure 9. Schematic illustrating detail of the post and rail barrier fence located in the vicinity of the
remains of the Duder Brickworks (R11/1795), which will demarcate the western extent of the
remediated walking track.
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8.2

8.3

Effect of Proposed Works

The Duder Brickworks is currently defined as a 100m long section of escarpment that extends from
the grassed area along Wakakura Crescent down to the foreshore (see Fig. 5). This includes both
the main area of the brickworks located above the escarpment (where it possible that remnant
subsurface structures may still exist) and the large platform on the coastal bank below which leads to
the old wharf. On and around the edges of this platform, there is one partially intact structural feature
(i.e. a clamp) and structural rubble from the demolition of the main site in the 20™ century. It is not
clear what subsurface remains exist on this platform as no test pitting was undertaken. To the east of
the main platform is a track leading to Lake Road, which forms the eastern extent of the current
walkway. This track is almost certainly an original road associated with the brickworks and as such,
forms part of the 19" century Duder Brickworks.

Any earthworks within the surrounds of the Duder Brickworks site have the potential to disturb
unrecorded subsurface structures, particutarly at the western extent of the proposed walking track
remedial works. Similarly, there are alsc a number of small, scattered remnant midden exposures
west of the brickworks and it is possible that there are other unrecorded midden deposits along the
coastal escarpment. The proposed remedial earthworks are minor, but the potential exists, albeit
remote, that project earthworks may disturb intact midden deposits in this area.

Mitigation of Etfects

The HPA protects all archaeological sites whether they are recorded or not recorded at all. Sites may
not be damaged or destroyed unless an authority to medify an archaeological site has been issued
by the NZHPT. An authority can be sought under Section 11 to modify a particular site or sites, or
under Section 12 for all types of sites that may be present within a specified area.

There are two recorded archaeological sites within the Mary Barrett Glade covering both prehistoric
activity (R11/2181) and remains of the Duder Brickworks {(R11/1795), Although the proposed project
earthworks are minimal, ground disturbance on the site of the brickworks along the lower coastal
escarpment has the potential to impact on archaeological material. It is recommended that an
archaeological authority should be sought for all project works under Section 11 of the HPA.,

Consultation with the appropriate iwi representative will be required as the authority will include the
potential of encountering prehistoric Maori material. It is recommended that this consultation is
initiated immediately so as not to delay the Authority application.

The NZHPT will impose conditions for required mitigation work on any authority issued for the
project. These requirements are influenced to a certain extent by the recommendations for mitigation
provided in this report, but the NZHPT can, and does, impose the conditions it considers appropriate
to the level of potential modification to archaeological material. These requirements will ultimately
dictate what level of archaeclogical mitigation work the project archaeologist is work obligated to
undertake on behalf of the applicant. It is likely that the NZHPT will require archaeological
supervision of the project works ranging from continual monitoring of earthworks in the vicinity of the
Duder Brickworks to incremental site inspections for short periods in other areas. Depending on what
may be potentially uncovered, there may also be a requirement for minor archaeological excavation
and recording as works proceed.

Other Considerations

This is an assessment of eftects on archaeological values and does not include an assessment of
Maori values. Such assessments can only be made by the tangata whenua. It should be noted that
archaeological survey techniques (based on visual inspection and minor sub-surface testing) cannot

3-AR293.02

07/04/2010

29



RECEIVED: 5 May

2010 SCANNED: 5 May 2010 BOX: 210 BATCH: 285976 DOC: NCCBYFWL

Duder Brickworks Archaeological Assessment

necessarily identify all sub-surface archaeological features, or detect wahi tapu and other sites of
traditional significance to Maori, especially where these have no physical remains.

9 RECOMMENDATIONS:
The following recommendations are made:

1. That an authority is sought and obtained under Section 11 of the Historic Places Act 1993 to
modify potential subsurface remains associated with archaeological site R11/1795 (the
Duder Brickworks} as well as any unrecorded subsurface remains located within the coastal
margins of the Ngataringa Bay that may be potentially affected by the proposed project. This
is a legal requirement.

2. That any archaeclogical mitigation required by the New Zealand Historic Places under an
Authority granted in relation to the proposed remedial earthworks in the Mary Barrett Glade
is carried out by a suitably qualified archaeologist.

3. That all intact structures associated with the Duder Brickworks (i.e. wharf, stone wall, brick
clamp, should be avoided completely.

4, That strict provision is made in any Authority granted by the New Zealand Historic Places
Trust for the ongoing protection of the remaining archaeological features within the Mary
Barrett Glade, particularly as it relates to ongoing vegetation management of the coastal
reserve.

5. An Authority should be sought immediately to avoid delays during construction. it should be
noted that about 3 months should be allowed for the processing of authorities, which
includes a statutory stand down period of 15 working days before an authority can be
exercised).

6. Consultation with Ngati Paoa should begin immediately in order to complete the authority
application.
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NEW ZEALAND ARCHAEOLOGICAL ASSOCIATION
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archaseclogical site
recording scheme

Site Record Form

NZAA SITE NUMBER: R11/1795

SITE TYPE: Industnal

SITE NAME(s):

DATE RECORDED:

SITE COORDINATES (NZTM) Easting: 1759857

Northing: 5923807 Source: CINZAS
IMPERIAL SITE NUMBER: METRIC SITE NUMBER: R111795
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Finding aids to the location of the site

Briof description
BRICKWORKS

Recorded features
Brickworks

Othor sites associoted with this site
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NEW ZEALAND ARCHAEOLOGICAL ASSOCIATION NZAA METRIC SITE NUMBER: R11/1795
SITE RECORD FORM (METRIC) DATE VISITED: 1992

Metric map number: R11 SITE TYPE: Himofic Brickworks

Metric map name: Auckland SITE NAME: MAORI:

Metric map edition: 1 OTHER: R&R Duder

Grlid Reference ECasting |} {D 0, Herthing ([fﬂ o

1. Aude o relocanion of site (arach a skefch map):
Ngataringa Bay, Devoaport.
Refer:A ) Packington-Hall [giepsive Survey of the Historic R & R Duder Brickworks jn Devonport, Auckland, Acckland
Univenity 1992 - App.B Map D2, Sect.3 P.&

2. Siate of mle and possibk Tuture damage:

Well protected by established and well maintained grass cover, some ¢rosion of shoreline back. Little likelibood of
substantial damage from humun activity.

3. Dexcription of site (Supply full details, hisiory, Tocal environmens, references, skeiches, eic. [f exra sheets are anached,
include @ summary here):

Refer:

A ] Packington-1all [ptensive mrvey of the Historic R & R Duder Brickworks in Devonpon, Auckland, Auckland
University 1992,

Section 3 Site description and surface features, p.6
Section 6:  Sequence of consiniction, development, and demolition of the R & R Duder Brickworks, p. 18
Scction B:  References

Copy of refcrener in NZAA Roprint file

4. Ownes: Royel NZ Navy Tenunt/Muger:
Addrens;:  HMNZ Dockyard Address:
Devonport
AUCKLAND
3. Nuture of wnformation (hearsay, brief or extended vish, eic.y. Intensive Field Survey
Pholographa (ref. numbers): A Packingtim-Hall, Intensive Survey of the Histonie R & R Dwler Brickworks. Sect. 8, p.23
Acnial photographs {reference numbers, and clarity of tite): Al Packington-Hall Intensive Survey of the Historie R & R
uder Brickworks, Sect. 8, P.23,
6. “Repaned by: ™A T Packingtoa-Hall Filckecper: R ‘
Address: 16 Pierce Rd Dae: ] |
Milford ‘s
AUCKLAND ] 5 & 1059 . i
1. New Zealund Historic Places Trust (lor office use) .
= |
j O Typa of oita present condition and ‘ —
\6 J future danger of S—
-1 Local environment today degtruction I pom——
/ /7 Land clasaification ML Local body l i
i 1

3-AR293.02

07/04/2010 34




RECEIVED: 5 May 2010 SCANNED: 5 May 2010 BOX: 210 BATCH: 285976 DOC: NCCBYFWL

Duder Brickworks Archaeological Assessment

.

“ Bty ZEALAND ARCHAEQOLOGICAL 285QCIATON 3.5
“Ew ZEALAND ARCHAEQLOTILAL 285 NZAA NZWS1SITE NUMBER Q")‘ 13z

SITE RECORDFORM DATE visiTED 792 & JUN. 4583

SITE TYPE HISTORIC IRICKJICRKS
SITE wame: MRLBL R.2R. IUDER
OTHER BRICAICAKS
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Fontinued eon 2wtached,setaraita SheRat L....

3. Description of site (Supgly (uff details hisicry, local enviroament, references, sketches, ete, I exva sheels are attached,
include & summary herel

3rictue ariccoieaking tecnn~lony ringing Sroom
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r:svr:a -
4) 3caetter machine wirts,bricks,etc aleng shoureline
5) Zxzensive Jdemestic Auan at eastern end of shareline reserve facluding
bottles dating 1770's/1912 to 1920's
Centinuas on attsched/senaraite shees ...
4, Owner 2cwal LUl liavy FLhlanager Roval H,Z. Nave
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Appendix 2

Report on R11/1795 Duder’s Brickworks
(Prepared by T. Packington -Hall 1992)
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(Tltchener'P Apr. 1978|Mar. 1979, P. 11)
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q UNIVERSITY OF AUCKLAND

ANTHROPOLOGY - APPROACHES TO ARCHAEOLOGICAL SCIENCE - 03.342

RESEARCH PROJECT 1992

INTENSIVE SURVEY OF THE HISTORIC R. AND R. DUDER BRICKWORKS IN
- DEVONPORT , AUCKLAND.

A.J. PACKINGTON-HALL (8970722)
1. INTRODUCTION

This survey has been undertaken as a research project Eor the
“Approaches to Archaeological Science’ (03.342) paper at

Auckland University in 1992,

T ' The broad.intention of this pdper is to practically demonstrate
the role of scientific methods of data collection,such as
photogrametric mapping and soil resistivity surveying,in.an
intensive survey of a historic archaéological site.The more

f specific objectives being to combine information derived from

various sources as a base from which the sequence of construction,

technological developement,and demolition of the R. and R. Duder

! brickworks can be inferred.A further objective being to prdvide a

' comprehensive record of surface and sub-surface remains

associated with the R. and R. Duder brickworks.

This paper is divided into a numbér of broad sections describing

the methods used to collect the information,description of the

i information collecﬁed,and,the interpfetation of the information
in the form of a sequence of construction,developément,and

1 demolition.The comprehensive appendices included in this paper

contaln more detalled and illustrative material.

. 2. METHODOLOGY

i) Documentary evidence,historic maps,and photographs:

The following sources have been searched for references to the R.



RECEIVED: 5 May 2010 SCANNED: 5 May 2010 BOX: 210 BATCH: 285976 DOC: NCCBYFWL

s RO .

T ALl

[N

and R. Duder brickworks:

a.

collections.

Institute and Museum Library: document ,map,and photographic
collections

Auckland Public Library:document,map,apd photographic
collections.

Takapuna Public Library:local history,map ,and photographic

collections.

Devonport Public Library:loecal history,map,and photographic

Department of Land and Survey Information,Auckland:historic
maps. _ ~

Lands and Deeds Office,Auckland:historic maps and deeds.
Jack Diamond Research Collection:documents,books,and
photographs.

M. Philson Research Collection:d00uments;phocographs,and

artefactual material associated with the Duder family.

- Devonport Borough Council:historic maps and aerial photographs.

. National Archives,Auckland:N.Z. Insurance Coy. file,and

Defence Department cofrespondance.
Variocus books and publications rejated to the general history
of the heavey clay industry,and the R. and R. Duder brickworks

in particular.These sources are listed in Section 8. "References’

ii) Surface collection of artefactual materials:

-A systematic surface collection was conducted as part of this survey,

the objectives being to obtain an indication of artefact distributions

and establish a comparative collection of artefactual materials

from the site.The area examined was on the seaward side of the

preseht boundary fence,as the large quantity of artefactual material

eroding from steep banks enabled the collection of samples

without disturbing the sub-surface relationships.This area was

divided into squares and a rough count of artefact types in situ

was made for each square.Where a sample was removed from the site

its position was accurately recorded on a map,by triangulating its

position with two fixed features also shown on the map.a clinometer, .

measuring ‘tape,and sighting compass were used to determine these

triangulations.All samples taken from the site have subsequently

been classified and catalogued.
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Although this surface collection and artefact count has not revealed
any detailed information,some general trends in artefact distribution
did emerge from the subsequent analysis.These general trends have

been summarised in Seétion_B. *Gite Description and Surface Features’.
(Refer Appendix B,Map D2)

iii) Alidade and plain table survey:

This survey was conducted using a Kern telescopic alidade and plain

table.

The radiation method was used,with the plain table being set up
roughly in the middle of the area to be mapped.Each detail was sighted
and its distance determined usihg a measuring tape.The range of
observations was extended by using a number of statioﬁs,the position

of each station being determined from the previous station.

The data from this survey defined the land contours shown on Map D2

in Appendix B.

iv) Soil resistivity sub-surface survey:

A soil resistivity survey was conducted to acheive the following
l objectives:
a. Determine the positions of structural foundations associated
I with the R. and R. Duder brickworks.
b. Map the kiln flues as an aid to the identification of the kilnm
l types constructed at the R. and R. Duder brickworks.
| A Marti”Clark soil resistiviry metef,and a Wenner quadripole array
with a probe spacing of 1.0m was used to obtain the resistivity

measurements.On this basis the maximum depth below the surface from

I " which resiscivity measurements were obtained approximates 1. 5m.

l The reference measuring tape was lLaid out paralell to the wall of
a'building on the site,and a further measuring tape was laid out at
I ninety degrees to the reference tape for placement of the quadripole

probes at the desired spacings.The quadripole array was
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advanced by one probe spacing along the measuring tape using the "leap-
frog” method,and when one traverse had been completed in this way

the measuring tape was moved 1.0m along thé reference tape.This
proceedure was repeated until the entire survey frame had been completed.

The magnetic bearing of the reference-tape was observed using a sighting

compass,and recorded.Each resistivity measurement was noted to scale

on a feild sheet.

The data contained in the feild sheets was used to computer generate maps

of average resistiv{cy contours using the Rockware GRIDZQ 6 program.

The information provided by this scil resistivity survey is discussed

in Section 5. “Soil Resistivity Sub-Surface Survey’.

v) Photogrametric mapping:

Present R.N.Z.N. residential structures and a tarseal road (ie. Wakakura

Crs.) were transfered on to Map D2 in Appendix B from aerial photographs.

The method used to transfer the positions and dimensions of these

structures from the aerial photographs to Map D2 required three

cperations: '

a. Establishing control on the ground by measuring the dimensions of
the structures and their geometrical relationships to fixed boints

" on the ground'which were visible in the photographs. .

other,and their absolute orientation to the ground control.

c. Plotting the positions of the structures on to the map from the photographs.

Radial triangulations Qere determined in which the aerial photographs
Qere used to provide their own control,this network of photogrametric‘
control points were then adjusted within the ground controls,The
principle points in both photographs of the stereo pair were thus

determined,adjusted to the scale and projection of the map,

As only one stereo pair covered the whole site at a moderate scale,
the angle of tilt was calculated as not exceeding three degrees,and the

surface releif was less than ten percent of the flying height,

' b. Determination of the relative orientation of the photographs to each

.
|

U!
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‘chis graphical method is considered adequate.
(Sandover J.A. 1967,P.255)310)

vi) Classification of heavey clay products:

The classification of heavey clay products used in this paper is

that advocated by J.T. Diamond.The only modification of Mr. Diamonds
classification method as used in this paper Ls.that colours of ceramic
products are described with reference to Munsell colour chart

formulae.The essential features of this classification are as

follows:

Brick Shape, type or variety (eg. soap,split,coping,perforated,

airbrick,etc.)},pipe or tile.

- Method of Manufacture:

a. Hand Molded;

slop molded with shiny sides

- sand molded with impressions of the sand on the surface of
the brick.However,sand can also be sprinkled on drying bricks

in hacks.
- Combination of slop and sand molding.

- Stock sand molded,with an impressed brand and motif.
b. Wirecut or extruded.

c. Pressed

d. Lightweight,with a different clay composition to common brick.
e. Firebrick,with a different clay composition to common brick.

- Manufactory Impressions:

These are the result of either the technology used or the behaviour
of the people employed in the manufacturing process.They include

the follbwing:
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a. Brand name.
b. Wrecuts,which can be horizontal or arced.
c¢. Screw marks,which can be in line or opposite.Also note measurements.
d. Frog marks,note the design as well as the shape of the corners,
and measurements. . '
e. Hack marks.
f. Any thumb,nail,and pipe impressions.Also note the Crown arrow

itf this appears on the brick.

- External Appearance:

This covers all observable characteristics not already mentioned,

as follows:

a. Size (length x breadth x thickness).It should also be indicated
Wether the unit is a brickbat or peice,and any other evident
damage.

b. Weight in grams.

c. Colour,developed from a Munsell colour chart.

d. Glazed or unglazed,which reflects the intended use of the
finished product.

e. Surface features,which includes features such as extra sand
which may have been sprinkled on during air drying,vitrified
material,unburned portions of the unit.These could have
occured during firing and give indications of the kiln type,v
or the position of the unit in the kiln during firing.

f. Condition of the unit.The surface condition of the unit
could provide information about Ehe clay or the firing.A
very friable brick could be underfired or made from poorly

.mixed clay,a very hard brick could be the opposite.

- Body of the Mix (Internal Appearance):

Observations regarding the materials used,which could indicate

the technology used during manufacture.
3. SITE DESCRIPTION AND SURFACE FEATURES.

The site on which the R. and R. Duder brickworks was formerly
situated is in the Devonport Ward of North Shore City.The sites
eastern boundary 1is defined by the rear of allotments facing Lake

Rd.,to the west by Wesley St.,Ngataringa Rd. in the norch,and
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Ngataringa Bay to the south.

Steep ‘banks occur along the shoreline,with a possibley artificial
platform towards the eastern end of the site just above high water
level.North of the boundary fence at the top of this bank the ground
rises to a wide terrace which closely approximates the position of
the former brickworks clay pit.To the north of this wide terrace the
ground rises again to Ngataringa Rd.The area north of the boundary
fence is presently occupied by blocks of residential units for the
accomodation of Naval personnel,ancillary structures,a tarseal road
(ie. Wakakura Crs.),and a tarseal car park.The area not so occupied

is under well maintained and established grass cover.

No structural or artefactual remains attributable tao the R. and R.

Duder brickworks are visible on the surface north of the boundary fence.
(Refer Appendix B,Map D2)

Along the shoreline,and,between the shoreline and the boundaty fence,

a large quantity of structuraL.remains and artefactual material are
visible on the surface.lLarge amounts of all types of brick known to
have been manufactured by R. and R. Duder,complete and fragmentary
ceramic pipes of all types,and ceramic kiln test peices,are eroding
from the shoreline banks.A similar distribution of material can be

seen littering the shoreline,At the shoreline platform towards the
eastern end of the site a scoria stone wall extends along the shoreline
with the wooden piles of the old brickworks wharfe a short distance
off-shore (Refer Appendix C,Plates II and I111:Appendix B,Map D2,a,b,
and scoria stone wall).A brick structure under a large Pohutukawa

tree can also be seen on this platform (Refer Appendix B,Map D2,b:
Appendix C,Plate 1).These structures are presently in the position

in which they were origionally constructed.Red chert pebble filled
concrete structures and machine parts can be seen eroding from the bank
immediately to thg west of the shoreline placform (Refer Appendix C,
Plates VIL,VIII,IX:Appendix B,Map D2,d,f,g).A collapsed brick structure
is also visible here,lying on the surface (Refer Appendix B,Map D2,
e).Two large plate iron boxes (approximately 1200cm x 900cm),other

iron parts,and a pile of black soot covered common bricks lie in

the mud at the shoreline in front of this area
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TABLE 1: Artefact distributions.
Art. Distr. -Art. Types Area of Site Where Period
Type Distr. Type Found :
A Dbt ,Db2,Db3,Db4,Db5  Background distribution Whole period
- Db5 most common over whole site,along of R. and R.
bpl,Dp2,bp3,Dp4,0p5, shoreline,and between Duder brick
Dp6 - and other- shoreline and boundary production
unidentified fence. c1878{1934
fragments. {Refer Appendix B,Map
Dt1,Dt2,Dt3 b2)
(Refer Appendix E) ; ;
B Domestic debris Extreme eastern end of Poss. late
‘{(Refer Appendix site. 1870°s
G) (Refer Appendix B,Map onwards
D2)
C Structural remains Platform just above Prob. post
which are at present high water level 1890
in the positon in towards eastern end of
which they were site. ' :
origionally (Refer Appendix B,Map
constructed. .D2)
; Structures a and b,
I and the scoria stone
' wall.
I , Refer Appendix D)
_ D Structures removed Immediately to the Prob 1890 stuctures

from the position
of their origional
construction.
Structures c¢,d,e,
E,g.

{Refer Appendix D)

pushed over
bank when
demolished

west of the shore-
line platlorm on
which the Type C
distribution occurs
{(Refer Appendix B,
Map D2) '

Bb - Brick Types
Dp - Ceramic Pipe Types
Dt - Kiln Test Peice Types
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(Refer Appendix B,Map D2,c).

Analysis of the surface artefact type count conducted during this
survey (Refer Section 2,ii) indicate four discretely differentiated
rypes of artefact distribution.These artefact distribution types
are summarised in Table 1 on page 8 of this section.A reasonable
interpretation of the pattern of artefact distribution summarised
in Table 1 would be as follows.
The Type A distribution would seem consistant with rejected products
being dumped over the steep shoreline banks.This interpretation is
supported by the very obvious defects observed in the fabfic and
glazes of the bricks and ceramic pipes found in this distribution
type.The presence of hand made stock bricks,and machine made wirecut
bricks including frog marks of various dimensions,suggests that this
.distribution type covers the whole period of brick manufacture by
R. and R. Duder from the late 1870°s to the middle 1930°s. (Refer
- Appendix E,D1,D2,D3;D4,D5)

The domestic debris forming the Type B distribution is probabléy
associated with the early residential developements in the
immediate vicinity of the easterm end of the R. and R. Duder
brickworks site,which began in.the middle 1880°s and accelerated
around the turn of the century (Land Trans. Off.,Deeds Rec.,34A,
Vol. 2,P.2015).The range of dates for botrtles found in this
distribution (ie.late 1870'5,w{th the majority dating to around
the turn of the century,with fewer from later periods) supports

this view. (Refer Appendix B,Map D2: Appendix G,Plates 1,11,11II)

In the Type C distribution on the shoreline platform the scoria

stone wall and brickworks wharfe were probabley built shortly

prior to July 1890 as part of the new brickworks facilities

(Ticcheher P. Apr.1978{Mar.1979),and certeainly no later than

1902 (Cyclopedia of N.Z., 1902,P.533).The brick structure under

the large Pohutukawa tree is constructed of bricks laid without
mortar,and may be the remains of an eaf]y (ie. pre 1890) brick

clamp reported as having been used on this site (Philson M.1990,
P.79:Duder H.,pers. comm.,lgéj).ﬁowever,an excavation of this structure
would be required to confirm this interpretation.A small road from

the brickworks to the vicinity of the shoreline platform at which
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.these structural remains are situated can be seen in a photograph
dated 1924 (Refer Section 6,Photograph 1).The position of this

road is presently marked by a ground subsidance under the boundary
fence at the extreme eastern end of the site..A terrace road from
the shoreline platform to lake Rd. (refer Appendix B,Map D2)is
still in existance.The centering of these transport oriented works
(ie. the road from the brickworks to the platform,the platform to
Lake Rd.,and the wharfe) on thisarea,suggests that it was probabley
the brickyard where Einished‘heavey clay products were displayed
for sale and ultimately removed from the 'sit€.The absence of Type A
debosits on this shoreline platform lends further sﬁpport to this

interpretation. (Refer Appendix D,Plates V,VI,VII)

The Type [ distribution is found immediately to the west of the
shoreline platform on which the Type C distribution occurs (Refer
Appendix B,Map D2,c¢,d,e,f,g).The material comprising this distribution
type consist of structural remains of red chert pebble filled
concrete,machine parts,and collapsed brick structure,all overlaying
distribution TypeiA deposits.A pile of blaeck .sont covered common
bricks,two large plate iron boxes,and other iron parts are visible
along the shoreline in this area.The Type A deposits underlying

the Type D distribution suggests that these Type D materials reached
their present position after the brickworks ceased production in
1934.1t seems probable that the Type D distribution occured when

the brickworks were demolished in 1942 and cl955,and would be .
consistant with the structures and machines being pushed over the
steep shoreline bank to their present position. (Refer Appendix D,

Plates V,VI,VI1}’
4. SOTL RESISTIVITY SUB-SURFACE SURVEY

The soll resistivity survey discussed in this section was conducted
using the method described in Section 2,iv,of this paper.The survey
was begun at 1.00pm on 5}10{92,and was completed by 2.58pm.The soil
condition was slightly moist,no rain having fallen on the day prior
o the survey,with heavey rain falling on the three days preceeding
this.The reference tape was laid out one metre to the west of the

western wall of a block of residential units on the site,and

paralell to it.The datum point was [ixed at the south-western

corner of this building,and the bearing was observed with a stghcing
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compass as 358 degrees magnetic.The method used to gollect the
resistivity data for this survey includes an inherent error factor

of up to half the probe spacing (ie. 0.5m).

Total resistivity values were used to construct the resistivicy

profiles contained in this section.The information provided by this

means enabled the approximation of the positions of standing features
such as walls,and dispersed features such as brick debris,to be defined.
This data,and the information provided by a computer generated map

of average resistivity contours,were used to construct the interpretative

map shown in Fig.l,on page 153.

No indications of sub—;urface remains which could be attributed to the
circular “hbeehive’ kiln known to have been constructed on the site

c1890 were detected.

In a poéition closely approximating that of a square kiln,the location
and dimensions of which had previously been derived from documentary
sources (Refer Appendix B,Hap D2),a larpe resiscivity anomaly was
encountered (Refer Resistivity Profile A,b,c,d,f,P.12).This feature
is interﬁreted as a complex of five walls in close proximity forming
the remains of a structure with a width of approximately 10m,which
closely approximates the width of the previously mentioned square
kiln.The short distance between these walls has caused the ‘M’
shaped resistivity profile curves usual for standing structures of
this nature to be obscured to some extent.Nevertheless,given the
close coincidence of position and dimesions previously mentioned,

a reasonable interpretation of these resistivity anomalies is

that they represent the brick longitudinal structural elements of

this square kiln (Refer Fig.1,P.15).

The kilns southern wall (Refer Resistivity Profile A,b) is obscured
by an anomaly which probabley results from a tighetly packed brick
debris.Resistivity anomalies resulting from dispersed sources

which are modified by the presence of a standing structure are
characteristically found to exhibit a flattened inverted “V shaped
curve on top of an increase in resisfivity,such as is found here,
In such cases the standing structure causing the modification to
the background curve is usually found at one of the decreases in

resistivity on either side of the peak in the flartened "V.This
anomaly is so interpreted,the southern wall being further located
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FIG. 1: Interpretation of the data resulting from the R. and R.
Duder brickworks soil resistivity survey 2|10}92.
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Profile A as a model.

The resistivity anomaly between 8m and 14m from the datum point
(Refer Resistivity Profile A,P.12) is lLikely to result from dispersed
brick debris caused Hy the demolition of the upper structure of the

kiln.

Resistivity Profile B shows a clear indication of only one of the
j five walls detected in Resistivity Profile A (ie. Feature d,RgsLstivity
Profile B).However,some form of structure was clearly indicated and
l : it was felt that it may have been the remains of a wall running
paralell with the resistivity profile,the uneven top of which mighet
have caused the peaks in the profile graph.To test this hypothesis
a resistivity profile was constructed through this anomoly at a
right angle.The resulting graph gives a clear indication of a
standing wall structure (Refer Resistivity Profile C,g).This structure

is interpreted as being the western wall of the kiln.

The computer generated map of average resistivy contours suggests
that an area of brick debris surrounds the remains of the kiln.The
area of this debfis has been approximately plotted on the map shown
i in Fig.1,on page 15.And,probabley results from the demolition of

the kiln in 1942 or ¢1955.

' About 3m to the south of the remains of the kilns southern wall,

a lineal resistivity anomaly was Detected (Refer Resistivity Profile
D,h:Resistivity Profile E,i).This fearure is seperated from the remains
of the square kiln by the area of brick debris,and is most likely

to be the flue from the kiln to the remotely placed 100ft high
brickworks chimney.This chimney is known to have been situated in

the approximate position of the southern end of this resistivicy

anomaly (Refer Section 6,Photograph 1i).

The data previously described is summarised in the map shown in Fig.
1l on page 13,and is entirely consistant with the remains of the
sub-floor plenum chamber of a square down draught brick kiln (Refer

Appendix J,Plate IV).
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5, HEAVEY CLAY PRODUCTS MANUFACTURED BY R. AND R. DUDER

In common with the majority of Aucklands heavey clay manufacturers,
R. and R, Duders brickworks were based on the Miocene clays of which
such extensive deposits occur throughout the Auckland region (Refer

Appendix B,Map D1} (Eaves M. 1990,P.8|9).

The clay at the R. and R. Duder brickworks has variously been

described as ‘of high quality,containing n6 rocks or other imﬁurities’,
and,of various qualities allowing a variety of manufactures

(Cyclopedia of N.Z. 1902,P.533).The chemical composition of these

clays was probabley very similar to that at the Auckland Gas Coy. s
brickworks,a short distance away on the opposite side of Ngataringa

Bay,and which is listed below.

Silica ....... Ceeer e e «eeves 72.80 percent
AlUumina vvvvsevenenvaroanaans P cese.. 26.12 percent
Ferric Oxide ...oviivnnnnn i ea e 0.46 percent
Titanic Oxide ...... e e N Trace
L 117~ S e e Ceeena 0.14 percent
Magnesia ...icoiieenaenannn e i .. ©0.21 percent
Potash vvveveeiastonrreaacnss et receraaea «.+v+ Trace
Seda ....acinen Ceseaena e e s .» 0.68 percent
SO3 as Sulphates ... -v. ..., e e, .. Trace

100.41
Specific Gravity ........ s e e sees 2.2B percent

(Auckland Gas Coy. 1923,P.4)

The products manufactered by R. and R. Duder included common and
ornamental bricks,special bricks for chimney heads and basements,
and,tiles for bakers ovens.Pipes of all types were made,including
salt glazed inspection pipes and yard sinks.Buchan,P,and Herald
traps could be obtained from the firm.Carden edgings and flower pots
were also manufactured. (Cyclopedia of N.Z.,P.533) (Refer Appendix
E)

Mr Cooper and Mr. Savidan were responsible for the mamufacture of
garden urns (Refer Appendix E,D22 ‘and D23) which were made by hand

on the potters wheel. (Philson M. 1986,P.80).They probabley alsé
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' made the terra cotta garden chairs referred to in Appendix E,D20

and D21 of this paper.

Among the major prﬁjects constructed in . R. and R. Duder brick are
the Pump House aﬁd.chimney at Lake Pupﬁke in Takapuna (Philsom M.
1986,P.80),and the reservoir at the top of Mt. Victoria iﬁ Devonport
(Titchener P. Apr. 1978|Mar 1979,P.23).A house built in the 1920°s
for Mr. P. Johnson,a part owner qf>the brickworks and relative of
the-Duder brothers,is constructed entirely of R. and R. Duder bricks.
This house is presently in existance and provides a fine example

of the full range of R. and R. Duder bricks {Refer Appendix B,20927,Lot 3).

6. SEQUENCE OF CONSTRUCTION,DEVELOPEMENT,AND DEMOLITION OF THE R. AND R.
DUDER BRICKWORKS

The site on which the R. and R. Duder brickworks was built is part
of a block of land purchased by Mr. Thomas Duder from the crown
grantée,Mr. William White,in 1847 for £50 (Land Transfer Office,
34 2015,22|5|1847).The land was subsequent:ly used to graze stock
{Philson M. 19%0,P.78).

In Augast 1875 Robert and Richard Duder obtained ownership of the
land (Land Transfer Office,3A 2015,52240C,5|8|1875),and later in
the year leased a few acres to a brickmaker (Philson M. 1990,P.78).
This briclkmaker erected a shed on the slte,and proceeded to hand
manufacture bricks by hand in wooden molds (Duder H. June 9 1967)

l on a small scale of about 600 bricks per day (Diamond J. Dec. 1983,

‘ P.26).The bricks were fired in “clamps’,which consisted of layers

| of stacked bricks with straw fuel between each layer (Duder H. June

9 1967)‘(Refer Appendix H,Plates 1 and 11:Appendix J,Plates I and

I1).After a few years of operation the brickmaker left for the

t Coromandel gold rush,and as he owed rent on the property where

his brickworks were situated the Duder brothers took the brickmaking

business in lieu of payment (Duder H. June9 1967).

Robert Duder subsequently hired a brickmaker named Andrews on wages,
and the small scale hand manufacture of bricks continued as previously

(MacKay J. 1963).

During July 1890 new facilities were opened at the R. and R. Duder
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brickworks (Titchener P. Apr 1978|Mar 1979,P.11).The new brickworks
was equipped with two kilns having a capacity of 20,000 bricks each
(Cyclopedia of N.Z. 1902,P.533).0ne of these was a “beehive’ down
draught type (Brickell B, June 1991) apgrbximately 15m in diameter,
the other being a square down draught kiln approximately 15m long

by 1Om wide (Refer Apbendix BE,20927:Section 4.).A brickworks building
approximately 45m long by 10m wide was also constructed at this time.
Three brick drying sheds each 120ft. long completes the structural
inventory,the materials from which they were constructed suggests
structures very similar to those shown in Appendix K. (King R.9 Dec

1942}).
(Refer Appendix J,Plates II1l and IV)

A 6hp Tangye steam engine and boiler of the type shown in Appendix
I provided the motive power for the brickworks (Cyclopedia of N.Z.
1902,P.533).

The low rate of production of the brickmaking machine suggests that
it may have been an earlier mén—powéred machine modified for steam
motivation (Diamond J. 1983,P.26).No further detail is known about
tﬁese machines,general types of heavey clay manﬁfacturing machines
likely to have been in use during the 1880°s and 1890°s are shown

in Appendix H.

Sometime prior to 1924 a Siemens alternating current elecktric motor
was installed (Crum J. 14 July 1944:S5ee Photograph 1,1924,P.19,
electric power poles visible),and this probabley replaced the previous

steam plant.

Sometime between 1934 and 1936 the 100ft. high brick chimney collapsed
in a storm.And,as R. and R. Duder had been unable to operate the
brickworks on an economic basis for many years prior (Crum J. 14

July 1944),it seems likely .that the brickworks stopped production

att this date.

Little modernisation apart from the instalation of the electric
I motor prior to 1924 seems to have been undertaken.The brickworks
machinery and buildings in used in the middle 1930°s were those

' jnstalled in 1890 (Crum J. 14 July 1944).
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PHOTOGRAH 1: The R. and R. Duder brickworks at Ngataringa Bay
from Lake Rd.
(Duder H. 1924)

Two aerial photographs taken in 1939 (Whites Aviation 193%a and
1939b) show the brickworks complete with the exception of part of

the chimney.

In May 1942 the Army occupied the brickworks and demolished the
remaining part of the chimney,taking the 1000 bricks to Camp
Takapuna.The Army also demolished the brick drying sheds at this
time,gsing the 6000 to 7000 super feet of 9"x 17 timber to

construct ammunition stores.{King R. 9 Dec 1942)

in July 1944 the brickworks remained intact,with the exception of
the chimney and the brick drying sheds.The 1890°s brich and pipe
manufacturing machines also remain on the site at this date.

(Crum J. 14 July 1944)
‘An aerial photograp taken in 1946 (Whites Aviation 1946) shows

|
]
i
1
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only the circular beehive kiln and the brickworks building remaining
on the site.The square kiln had been demolished sometime between

July 1944 and 1946.

An aerial photograph of 1952 (Whites Aviation 1952) shows the same

structures as in 1946.

In February 1953 the General Government acquired the R. and R. Duder
brickworks property by proclamation (Refer Appendix A,Plate I111)

under the Public Works Act.

An aerial photograph dated 1955 (Whites Aviation 1955) shows the
preparatory land developement prior to the construction of NMaval
residential units,with the circular beehive kiln and the

brickworks building no longer there.
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- Ur. Yloolpma, . .
N.Z. Insurance Co.,
Quoon Streot,
AUCKLAND. . .0, S S T A T

JE

Sl e

Doar Sir, . o - ST

PRI S

As roquoslod by you, Brick'& Plpo
Works at Dovonport, and inspocted cartoln of tho plant and machinory.
Not kmowing tho condition of thig plant boloro occupation of the
Hilitary Forcca, 1 cannot give you dofinitoly a fair oatimato of the
amount of damage which may havo boen done, nor could I sugrost who
may have causod any such damago.

flowaver, as you have augpostod, my proctical ‘nowlodpro of thig
clags of work probably makes my ostimeto a3 gsound ns any that ocould
bo found. '

Rogarding Fluutcf.hhuldn:-

I havo conoulted both with the moulder who lnst usod thaga
moulde YMr. Arthur Jones and with a provious renager Mr, Goorgo Holmos
and I now have a vary folr idon of both {tho numbors and theo quality
of moulde. WHany woro practically worn out, many worg aut of date
and the mubber elaimed is not noccurato, Raplacomont cost now of all
usoful moulds would be about L100 ( wngos £70, motorial £30.)

I conalder thereforo that £70 would ba a fair valuo for componsaotlon
of part worn moulds.

Briok-mochino: -

SuPFering noermal nogleot through lock of uso during wany yonrs.
Srick-outting-ors table:- ‘

Vory rusty, noods cleanlbg up;- Dunage £10,
Tilo~cut off tui:le 1=

Could not rind this. Valuo when oporating approximately L15.
Pipe -machipe: - .

Parts missing tnclude Pipo dios and balanco walghts.
bring this machino to pood working ordar,

Rusty.
would cost L£150 to

PLATE V,a,b,c,d: Letter to Mr. Woolams,N.2Z. Insurance,Auckland,and,
attributed to J. Crum.

Places Trust,Auckland) from under the floor poards
of the Crum Brick,Tile and Pottery brickworks at
Avondale just prior to its demolition in the late

1960 s.

Recovered by J.T. Diamond (Feild Officer,Hictoris .
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Chipmoy ;-

Partially collapsad in blg storm como oight or ten yoara

u[_';o. Crackod at top, and loose brieks sti1l falling would be
dangorous to RNy oocupnanta.

Shods: -
Vory old and would not augpgost vhether thoy foll or wOro
pughod., . ’
Concluslion; - e L

et -

Ae a prectical oloyworkor 1 find it di[‘fict_:lt to placo nny
real valuo on chode, and plant which have servod tholr usoefulnoge
for rifty or sixty vonrg. For many yeara past, ovon bofore
closing, lossrs. Dudors Ltd., wora unablo o oparuto tho works
economically. Modorn labour tronda would pgroatly aprravate thig
resition. oo etea -

Yours faithtully, ...
THE CRUM BRICK, TILE & DTTERY CO. LTD.

1’
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5 Pield tile table
'+ Brick cut ofg table
s¢ Brick prese v -
. 18.pulleys of various
slzes.. Llul ) 277 -
1 small blacksmiths
" forgo: | '
6 dies ol pipe machine_
L'll Gu 9" & 1o
_6 dies of Pleld tile
- machine 2%,3" & [
Starting gear for 60H.P.
,8iemens Alt.Motop
Siemens Molor as above
Box: of brass rittings,
tape odds and ends o
Steel hand arill ., .
- Driving belt -
?Bft x 12" (endless)

TN

R
I:_ o ",’IJ

"-'.A.:

' Pt . R

Hand flanging machine

VAP
s re
Pipe making machine

3 Off bearing barrpws

8 Brick danrows (@7~

2 Irpn barrows -
Various slices, racee,
'-~«!and fire bars )

./:’,ra,/:.

AR

'Disappeared

' Brass lingngs and bells cut out,

jfdlaappeared oL
. Was on wall near door.

;_Belt cut and left uncovered in weathﬁr Ff

o
R

" ‘wheelsgone - etc, Both Iron barrowaJ‘ er
. misaing.; o IR Lo ) a |
' .

oE

1,

F12 Steel Punner platea 2Lrt x 9% x

and left
useless :

Rcmoved from Engine houa$
) exposed to weather now;

-taken awdy ond left in' qaather us;less
ditto- S .:s.n-~‘-4 s

Was in Bngine room on wall all parta .
except frame disappeaved N . .
Varioun small parts taken away-

i '." '
i * [

dinppeared u;

practically useless e .
é was-in main .shed, various parta misslng; ]
Coddtto [ ditte . :
This part of shed was removed 1¢avrhg
. ab0ve in.open.
These were.bricked up- in aquare kiﬁ?
. Mostly misslng remaining broken,” /Gye 2

ditto. ¢ : ; _g,

in

All these were in the part
of moin shed that was taken

6 v 1 . I 10 1 x 9" 9"
2L, ® -flat plates 8 " x 3ftx i%)down, a Tew are visible .; |
. : . : ' in various different plages|:
: " ‘Most,allexcent say L, segm: il
' ! : 4o have disappeared. e
Timber removed see last list : < ;
' . . . \ . ;
iron removed as 1:‘ laat lis‘u

Sheeta galv.
Brlcka' .

] . [ | B T u
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0w e ‘Plaster of papig-- Mowie ;- oo
b (_’,'.;.‘,f ﬁ!,’ /2 18 'pr trgp moulds L L..d.: b for v
e e oo e -12--Buchan~trap"" gngod. 35 1000
potea g ¢ /-36 Bend moulds Li'gd. 214~ 570
RLEE A2-Inspeetiop Pipe 2%ys 0. 803, o ,
S L mouldes 4 o 6.
i . 7i2. | u lia moulds LV 14 e 7 AT
. : /R4 Stopper or Bisecuit™ - N All these articles
D ees P = moula yn - _ , were made of Plaster
i : ~ /12 Vent monlag 9" x 6n It o0 o baris and ‘were - -
' vs e 1To /6w i g" % zn . AT 1670 Btoreq away in lockea -
Jreo om0 k1R Chimney top moulds AR Y
: 8ssorted shapes & gizeg - t; 10,0 - the Mmens lunch room. *
Y & 2 Bread ecrock moulds L, 13, Q:_;O- * This sheq ‘was -taken
tere. 1ttt L6 FPlowen pot moulds various sizes 7-© odown and re-erected
1o d e n{ 24 Plagte}- of.paris rollers Lfor tile alongside the A

t “2 %0 machine ) /<18 o hutments ang the . =~ %
Sieo ..t .-::l;-.ﬁl’.u.Buchan--.trap-moulda moulds ete, were thp
Voes  yyzo .12 60 TP trap moulds Y. 100 out: in the opep and b
_ & X2.£".Dena moulde: 7.g- 0!:»(:' ing plaster of paris .
o ys L /6 6" Ingpee, Pipe: moulds L 0q. 1ov rapidly aisentegrated ]
Koo  reedy B 6% m 2. lid - u VTR S by weather, pain ete. |-
Lo en )& Stomor on bisouiy w9 90 D ~
L ~4'q, gu Bend moulge - T
Lo e e T30 p Ty 178 o
e o lig.g . 3=8%Buchan Trap moulds b. .
s L . S 14 1o o L .
b : T—— ‘-?-
B S Y o o
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PLATE VI,a,b,c,d: Letter From H. Duder (grandson of R.H. Duder) to
J.T. Diamond (Feild Officer,Historic Places Trust)
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AUCKLAND — NORTIL SHORE — HEAVEY CLAY DEPOSITS AND DISTRIBUTION OF BRLOKWORKS
MAP D] SCALE: 2.5¢m | |.,0km
ity
a — Jdas. llammond,c (RA4| ¢ 1850 5
Miocene (lay Deposir
b ~ Garden Tce.,1887] 1888
¢ - Auck. Gas Co.,I885]|1970
Pletstocene Clay Deposit d'= Tiller and King.c 18%2]¢ 1875
e - K. and R, Duder,c 1879)¢ 1930
v ' . .
L Valcanic Deposit = 4. Dunning, 18807
' g~ Charlie Smarr, 1905] 1994
o) Brickworks ,m‘p h - Phillip Callan, 1847|1860

i i - Chelsea Sugar Works, |BRY| 1885
REFFRENCES - Crum J. 1951 Faves M.
i - Kauri Pr. (Walter GCarnalt e 1865 | ¢ 1BAA
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APPENDIX D: Photographs of structural remains and arrefactual material
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> und 2~ large Pohutukawa tree on 2
PLATE I: Brick structure under a large Pohutukawa :
i 3 he hHorel ine 3 the R, and Dude
platform near the shoreline at. the

brickworks site.

(1992)
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PLATE IV: Squared scoria block in the vicinity of the
1 5 L« 2 |
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PLATE V: Machine part eroding from the bank immediately
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PLATE VITs: Mankd g 3
PLATE VII: Machine part under a red chert peb f 1 C T
e MR e I
Structure eroding rrom a steep ha mum m
the sho line P Tm
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} 1 L CHW 5
|
BRICK TYPE|VARIETY Stock Brick (Peice)
METHOD OF MANUFACTURE Hand Molde
MANUFACTORY IMPRESSTIONS -
Brand - DUDER
uts - None

croew Marks (Dims)

e = ———

i 2 M) s oS

Y
Frog Mark - Oblong|Rounded Sides
Other - Smm High
EXTERNAL EARANCE -
Size (L x B x T) - llcm x 10.75¢cm x 6.5cm
Weight - Hlati._!glw
Colour {(Munsell) l10R 6|8 Reddish Orange
Condition - Friable
INTERNAL AFPEARANCE -
Colour (Munsell) — 7.5YR 8|1 Light Grey

7.5Y 8|1 Light Grey Inclusions

Condition - Very Friable|Unevenly Mixed

UNIT NO. - D2

TYPE NO. - Db2

SITE FROM WHICH SAMPLE OUBTALNED
60 Beresford St.,

Bayswater,

Takapuna

BRICK TYPE|VARIETY Pressed Brick
METHOD OF MANUFACTURE - Pressed
MANUFACTORY TMPRESSIONS -

Brand Name - R and R Duder
Wirecuts Paralell to Edge
Screw Marks -

. I T em
| |

—

e . O

0 b

0 5 10
~ - oo T — — T )
Frog Mark - Oblong|Sgquare Sides cm

EXTERNAL APPEARANCE -

Size (L x B x T) - 22cm % 10.5cm x 7.75em
Weight -

Colour (Munsell) - 2.5YR 7|6 Pale Yellowish Orange
2.5Y 8|4 Pale Yellow Inclusion
Condition — Hard

INTERNAL APPEARANCE -

Colour (Munsell) - 2.5YR 7|8 Orange

Condition - Hard|Unevenly mixed

GENERAL -

Obtained From The Remains OF A Chimney 0OF A House Built In 1911
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tx
7

BRICK TYPE|VARIETY - Pressed Bricl
METHOD OF MANUFACTURE - Pressed
MANUFACTORY IMPRESSIONS

Brand Name - R and R

. 4|8 Reddish
A= 7.5YR 814 olle )
sondition - Hard Mixed :
INTERNAL APPEARANCE
Colour (Munsell) - 7.5 8|1 Lij
Condition - Hard|Very Evenly Mixed
NIT NQ. = D4
TYPE NO. - Dbd
SITE FROM WHICH BTAINED -
R. and R. Duderz
Devonport
Auckland
K TYPE|VARIETY o
| METHOD OF MANUF: !
MANUFACTORY IMPRESSIONS -
Brand Name - None
Wirecuts - Paralell with edge
Screw Marks - None
Frog Mark - Nont
EXYERNAL APPE
| Size ( X x 9.75cm 6.75¢cm
| Jeight
| Colour (Munsell 5YR 4|1 Brownish Grey Lﬁf—r——%;:::::$

INTERNAL APPEARANCE -

(Munsell) -

. 8|1 Light Grey
renly Mixed

Condition - Hard|E
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UNTT NO. - D5

TYPE NO. - Dbl

SITE FROM WHICH SAMPLE OBTAINED -
R. and R, Duder Brickworks

Devonport

Auckland
BRICK TYPE|VARIETY - Common Brick

METHOD OF MANUFACTURE - Wirecut
MANUFACTORY IMPRESSIONS -

Brand Name - None

Wirecuts - Paralell to Edge

Screw Marks (Dims.) - None

Frog Mark - None

EXTERNAL APPEARANCE -

Size (L X B X T) — 23cm x 10.75cm x 8cm
Weight -

Colour (Munsell) - 5YR 8|3 Pale Orange
Condition - Friable

INTERNAL APPEARANCE -

Colour {(Munsell) — 7.5Y 8{1 Light Grey
Condition - Friable|Unevenly Mixed
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UNIT NO. — D7
TYPE NO. - Dp2
SITE FROM WHICH
SAMPLE OBTAINED

R. and R. Duder Brickworks

Davonport
Auckland

METHOD OF MANUFACTURE -

Early Machine
EXTERNAL APPEARANCE -
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~

Devonport
Auckland
Pipe
Est, Socket Diam. (0.D. x I.D.
Colour (Munsell) -
2.5YR 7|8 Orange
Condition -
Hard|Evenly Mixed
UNIT NO. - D9
T'YPE NO. - Dpé4
SITE FROM WHICH
SAMPLE OBT D -
R. and R. Duder Brickwork
Devonport
Auckland
BRICK TYPE|VARIETY
Pipe
METHOD OF MANUFACTURE
EXTERNAL APPEARANC( =
Est. Pipe Diam. (0.D.
lilem x 7.5cm

BOX: 210 BATCH: 285976 DOC: NCCBYFWL

L

Y. -3 EFaE.)
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5] FROM WHICH

MPLE OBTAINED -
l and | Duder Briclkwork
[} MPOT
\ | a
BRICK TYPE|VARIETY -

THOI MANUFACTURE

LD S

UNILIT
TYPE
SITE
SAMPLE

METHOD OF MANUFACTURE

Bst. Pipe Biam. (0.D. % L.D.) =

®x 10cm

ze of Fragment (L x B
w

——————
Grey
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UNIT NO. - D12

TYPE NO. - Dpb

SITE FROM WHICH

SAMPLE OBTAINED -

R. and R. Duder Brickworks
Devonport

Auckland

BRICK TYPE|V ARIETY -

Pipe

METHOD OF MANUFACTURE -

EXTERNAL APPEARANCE -—

Est. Pipe Diam. (p.D. x 1.D.) -
15cm x llcm '
Size of Fragment (L x B) -

17cm x lécm -
Weight - 871.7gm

Colour {Munsell) -

INTERNAL APPEARANCE -

Colour (Munsell) -

7.5YR 8|6 Light Orange Yellow
Condition — Hard|Evenly Mixed

UNIT NO. - Di3

TYPE NO. - Dp7

SITE FROM WHICH

SAMPLE OBTAINED -

R. and R. Duder Brickworks
Devonport

Auckland

BRICK TYPE|VARIETY ~

Pipe Socket

METHOD OF MANUFACTURE -
Hand (Whell)

EXTERNAL APPEARANCE -

Est. Socket Diam. {0.D. x I.D.) -
20cm x_15cm

Weight - 1438.5gm P - S

Colour (Munsell)} -

Glaze:10YR 7|4 Dull Yellow Orange
INTERNAL APPEARANCE -

Colour (Munsell) -

S5YR 8|7 Pale Orange

Condition -

Hard]Evenly Mixed




RECEIVED: 5 May 2010 SCANNED: 5 May 2010 BOX: 210 BATCH: 285976 DOC: NCCBYFWL

UNIT NO. - DL4

TYPE NO. - Dril

SITE FROM WHICH

SAMPLE QBTAINED -

R. and R, Duder Brickworks
Devonport

Auckland

BRICK TYPE|VARIETY -

Kiln Test Peice

EXTERNAL APPEARANCE -

Size (L x B x T} -

27cm x 4.5cm x 3.75cm
Colour {Munsell) - . .
5lip: 5YR 3|4 Dark Reddish Brown

Weight - 736.8gm

INTERNAL AFPPEARANCE -

Colour (Munsell)-

SYR 8{2 Light Grey

Condition -

Hard|Evenly Mixed

UNIT NO. - D15

TYPE NG. - Dt2

SITE FROM WHICH

SAMPLE OBTAINED -

R. and R. Duder Brickworks
Devonport

Auckland

EXTERNAL APPEARANCE -

Size (L x B x T) -

17.5cm x 7.5cm x 2.5¢m

Colour (Munsell) -

Glaze:2.5YR 3|3 Dark Reddish Brown
Weight - 635.7gm

INTERNAL APPEARANCE -

Colour (Munsell) -

2.5YR 6|3 Dull Orange et
Condition -~

Hard|Evenly Mixed
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UNIT NO. - D16

TYPE NO. - Dt3

S1TE FROM WHICH

SAMPLE OBTAINED -

R. and R. Duder Brickworks
Devonport

Auckland

BRICK TYPE|VARIETY -

Kiln Test Peice

EXTERNAL APPEARANCE -

Size (L x B x T) -

19cm x 7.5em x 4.8em
Weight -

Colour (Munsell) -
Slip:2.5YR 5|2 Greyish Red
INTERNAL APPEARANCE -
Colour (Munsell) -
Qutside:2.5YR 7|4 Pale Reddish Orange
Core:2.5YR 61 Reddish Grey
Condition -

Hard |Evenly Mixed

UNTIT NO. - D17

TYPE NO. - Dté4

SITE FROM WHICH

SAMPLE OBTAINED -

R. and R. Duder Brickworks
Devonport

Auckland

EXTERNAL APPEARANCE -

Size (L x B x T) -

16cm x 7.3%cm x 5.5cm

Weight - 631.7gm

Colour (Munsell) -
Glaze:2.5Gy 7|t Light Olive Grey
INTERNAL APPEARANCE -

Colour (Munsell) -

2.5YR 7|6 Orange

7.5Y 8|1 Light Grey,Inclusion
7.5Y 4|1 Grey,Inclusion
Condition -

Friable|Unévenly Mixed
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UNIT NO. - DLB

TYPE No. - Dté4

SITE FROM WHICH

SAMPLE OBTAINED -

R. and R. Duder Brickworks
Devonport

Auckland

BRICK TYPE|VARIETY -

Kiln Test Peice

EXTERNAL APPEARANCE -

Size (L x B x T} -

16.5cm x 6.7cm x 5.3¢cm
Weight - P

Colour (Munsell} - ’ e K
Glaze:7.5Y 6|2 Greyish Olive

INTERNAL APPEARANCE -

Colour (Munsell} -

10R 6|8 Reddish Orange

Condition -

Hard|Evenly Mixed
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UNIT NO. - D19

TYPE NO., - Dcl

SITE FROM WHICH

SAMPLE ODBTAINED -

R. and R. Duder Brickworks
Devonport

Auckland

BRICK TYPE|VARIETY -
Inspection Cover

METHOD OF MANUFACTURE -
Hand

EXTERNAL APPEARANCE -

Size (L x B x T) ~

l4em x 11.5¢m x 2.2cm
Weight - 579.6gm

Colour (Munsell) -
Glaze:10R 3|4 Reddish Brown 0 e o3 K 0
INTERNAL APPEARANCE - e — e
Colour (Munsell) -
5YR 8|4 Pale Orange
Condition -

Hard |Evenly Mixed
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[YPE NI

ITE W WL

AMPLE DIVEALNTF L

HRICE 1 IE]
Nove ley LCem
METHOD 0OF MANUFAOTURE -

AL APPEARANGE
=\ n | x i W .
] nsel

BRICK TYPE,VARLETY -
Novelty Iten
METIIOD OF MANUFACTURE
Hil
EXTERNAL APPEARANCE

i i H N

NO1C Lo -
Hard] ! M1ixe
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UNIT NO. - D22 and D23
TYPE NO. - Dn2

SITE FROM WHICH

SAMPLE OBTAINED -

M. Philson Collection
Glenfeild

Auckland

BRICK TYPE|VARIETY -
Novelty Item
MANUFACTORY IMPRESSIONS -
Brand Name -

EXTERNAL APPEARANCE -

Colour (Munsell)} -

(D21)Glaze:2.5YR 3[3 Dull Reddish Brown
(D22)Glaze:5YR 3|4 Dark Reddish Brown
INTERNAL APPEARANCE -

Colour (Munsell) -~

(D21)10R 6|8 Reddish Orange

(D22)2.5YR 7|6 Orange

Condition -

(D21 and D ) Hard|Evenly Mixed

GENERAL -
D21 and D22 appear in photograph dated ¢1907 (Philson M. 1990,P.86)
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'l " Cop L I' €
L LE 1 y
P B o] o ok
B e nad
any others
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designed 1
(Tasker
] Y t t " ;SL I
b. Clear bottle [ . :
Olive Geen 2 s (Tasker
S L/ e e

1989).
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PLATE IV: Domestic china fragments,undated
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PLATE V: Domestic china fragments,undated.
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PLATE V1: Domestic china fragmencs,undated
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Burned domestic china fragment,undated.
Porcelaine furniture castor,undated.
Domestic china fragment,undated. )
Green pocelaine tile,undated.

PLATE VIT:

o O oW
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APPENDIX H: Types of heavey clay manufacturing machines and equipment
in use ¢ 1875lc 1890.
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-

PLATE 137 Methoe of Hand manufacturing hrices

\ ¥} e
PIn L pren e s T A
I".‘_"“. ! .

t, Taklng clay Erom a heap on the bench, two hapded cuckle
by Farmipng &8 "clot ™ by rolling in dry sand-
Throwing the clot inta the wouden mold.
d, Cutringh-nff the excess clay with a wire bow,
g. Mold 11fted off the scock beard apnd kurned out ento the
"pallern’

Bricks sticked In stlillape to drey

(Hammeond M. 1981,P.11|14)
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.PLATE 11: Molders table used in the hand manufacture of brick.

[y e SO L

Pasev oW e i e

pa — — v
EoUE o e .

e
T AT

b
-
=]
-~
-—

0
\
T
o

.-_
-
[#]
3

a, Clot of clay after pugging.
b. Molders sand.
¢. Glot molders sand.
d. Stock board. .
a. Water tub. ’
f. The Page,new bricks on pallets are placed here and slide away
from the molder.
g. Pallets awaiting use. _
h. A newly made brick,ready for the taking off boy.
k. The molders place.
v. The Cuckold,a concave shovel used for cutting off the ground
earth as it is ejected from the pugmill.

(Woodforde J. 1976,F.99)
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PLATE I111: A horse powered pugmill,c 1830.
{Bourry E. 1926,p.279)
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A TSRS
TR PR

PLATE IV: A steam powered vertical pugmill,c 1850.
(Dobson E. 1903,P.182)
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PLATE V: A steam powered horizontal pugmi.lll ,C 1860.
(Bourry E. 1926,P.95)
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PLATE VI: An early clay seperator,c 1850.
' (Bourry E. 1926,P.78)
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PLATE VI1: The R.0. Clark ceramic pipe manufacturing machine patented
by an Auckland brickmaker in 1863.
(Scott D. 1979,P99)
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brickmaking machine,

PLATE VI1I: The Bulmer and Sharp man powered

¢ 1850.
(Woodforde J. 1976,P.113)

i

R
1
'
'
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PLATE IX: Bulmer and Sharp steam powered brickmaking machine,1861.
(Woodforde J. 1976,P.120)
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PLATE X: A Bradley and Craven brickmaking machine,c 1850.
{Woodforde J. 1976,P.122)
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PLATE XI: Early nineteenth century wire-cut machine.
(Woodforde J. 1976,P.115)
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(Bourry E. 1926,P.120)

A& “stupid’,c 1850.

PLATE X1I:

RECEIVED: 5 May 2010 SCANNED: 5 May 2010 BOX: 210 BATCH: 285976 DOC: NCCBYFWL



RECEIVED: 5 May 2010 SCANNED: 5 May 2010 BOX: 210 BATCH: 285976 DOC: NCCBYFWL

- - o 070 ey e T kel 8 A WUT LE R o

T et "&‘.:a:'_. ___ oo

.,‘1-'!. .-
v .E_.‘J_'is.h" s= .L‘;t'.':rﬂnl
v TR A
o L7 IR -+ 7.e A7
. . s ,;l )

Y Y23 'L’K:?:LC}. <
MG s S

-y = -
o R ,\sé__‘__\:a-c}
2T e
o e i :
T ook 3 L AUE
]{L’Lﬁ-}-i oAl S

PLATE XITI: A Clayton combined process machine, 1860,
{(Woodforde J. 1979,P.121)



RECEIVED: 5 Ma

y 2010 SCANNED: 5 May 2010 BOX: 210 BATCH: 285976 DOC: NCCBYFWL

ltull
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Xer,

plastic machina with mi

g mold table,and press.

9.

A Bradley and Craven stiff

PLATE XIV:

This

vertical pugmill,a rotatin
machine was patent:

(Hammond M.

4
J

in 18
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PLATE XV:

e GG

1
(il

LR
! |

i

4 Clayton repress,c 18530.

(Bourry E.

1926 ,P.239)

i A=)
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PLATE XV1: A Fawcett steam driven screw press,c 1B830.

1026 P,.239%
LFLD gy o £37)

(Bourry E.
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atwrrrearn TAN G Y ES resec nien

HORIZONTAL REVERSING STEAM ENGINE

O and GO s, Series ' . !

Al

t

RS

From o Drawing of the 10 x 20im, size, right hand, for 8O [ba. stoam prosurs,

'

Tt wHME B Bl BATITR O A3 #3680 1) LUAXCY 10 WD CRaRITsle) RE1 ¢RROH OF FLEL TIL

L PAQE 18R ~ CODE~-PIAGOS0

PLATE 1: 6hp Tangye steam engine,1891.
(Tangye 1891,P.188)
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wenrsts TANGYES rasor vane

STEEL VERTICAL BOILER

This Beoiler s wade T
[LLF; or stanm prpss trde ipl ereaadii 7
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PLATE I1l: 60 lb. per sq. in. steam pressure combination probabley
installed at the R. and R. Duder brickworks in 1890.
(Tangye 1891,P.220)
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PLATE I: General illustration of the hand manufacture of bricks
in Britain during the nineteenth century,and is
probabley similar to the early {c 1875|1889)period of
hand manufacture of bricks at the R. and R. Duder
brickworks site.A brickmakers shed is seen in the
foreground with a man wmoving bricks on a hack barrow
behind.A large brick clamp is shown in the background.
(Woodforde J. 1976,P.104)
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PLATE 11: Ruatangata brickworks near Kamo,refreshments just before
firing their first brick clamp,18807s,
{Scott D..1979,P.93)
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PLATE 1I1: Circular “beehive’ down draught kiln.
{Hammond M. 1981,P.22)
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PLATE 1v: Rectangul
gular down draught ki s
“beehive’ kiln. 8ht kiln,a very similar type to the
(Bourry E. 1926,p.221)
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APPENDIX K: Ancillary brickworks structures.
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) PLATE 1: Typical section through a brick drying shed.
o (Bourry E. 1926,P.157)
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PLATE 11: Auckland Cas Coy. brickworks,opposite R. and R. Duder "5
brickworks at Ngataringa Bay.The brick drying shed on the
left of the photograph was constructed ¢ LBES5,

(Auckland Cas Coy., 1923,P.9)
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Appendix G: Analytical Results



Summary of analytical results

Acceptance Criteria

Analytical Data

Human Health Environmental Disposal
Location NES SCSs for Regional Plan Unitary Plan S1 S2 S3 sS4 S5 S6 S7 Qc1 S8 S9 S10 S11 S12 S13 Qc2 HAl HAl HAl HA2 | Dup 1 HA3 HA4 HAS HAS5 HAS
Depth (m bgl) High Density Permitted Activity | Permitted Activity Example Managed | Local cleanfill (non- Maximum Om Om Om Om Om Om Om Om Om Om Om Om Om Om Om 0.25m 0.5m 1m 0.25m 0.25m 0.5m 0.25m 0.5m 1m
Date Sampled Residential use Soil Acceptance Soil Acceptance Fill Acceptance volcanic 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 8/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 |13/11/2013|13/11/2013|13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013
g A Criteria background)
Criteria Criteria ) ) ) ) ) ) ) ) ) ) ) ) ]
Lithological unit Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Fill Fill Natural Fill Fill Fill Fill Fill Natural
Metals and Metaloids (totals)
Arsenic 45 100 100 30 12 5 3 4 4 4 3 <2 2 <2 4 2 3 <2 3 4 4 <2 4 3 <2 <2 3 5 <2 <2 <2
Boron >10,000 45 45 260 2-45 <20 <20 <20 <20 - <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Cadmium 230 7.5 7.5 10 0.65 0.45 0.29 0.24 0.11 0.45 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.13 <0.10 0.13 <0.10 <0.10
Chromium >10,000 400° 400° 400 55 51 45 29 23 35 21 17 12 13 21 23 51 12 19 27 29 28 20 18 13 10 22 21 11 14 17
Copper NL 325 325 325 45 68 27 30 27 68 14 16 10 9 16 21 26 11 17 18 18 18 13 13 5 3 25 17 13 9 5
Mercury 1,000 0.75 0.75 0.75 <0.03-0.45 0.12 - - - - - - - - - - - - - - - 0.12 - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 -
Lead 500 250 250 250 65 270 50 66 80 41 33 25 17.8 17.4 270 54 38 28 59 29 29 19.5 - - 4.5 2.8 60 35 72 18.3 -
Nickel 1,200° 105 105 320 35 58 58 21 30 44 18 30 5 5 30 30 41 10 17 31 34 34 21 18 6 26 26 14 6 5
Zinc 60,000 ® 400 400 1,160 180 250 114 102 135 86 58 55 27 28 43 62 80 31 65 62 64 37 28 40 10 5 77 49 74 15 10
Polycyclic aromatic hydrocarbons
Acenaphthene 3,4006 - - <LOR < LOR <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.03 - <0.04 - - <0.04 <0.04 <0.04 - <0.03 <0.03 <0.04 <0.04 <0.03 <0.03 <0.04 <0.03 <0.03 <0.03
Acenaphthylene - - - <LOR < LOR 0 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.03 - <0.04 - - <0.04 <0.04 <0.04 - <0.03 <0.03 <0.04 <0.04 <0.03 <0.03 <0.04 <0.03 <0.03 <0.03
Anthracene 17,000 6 - - <LOR <LOR 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 0.04 <0.03 - 0.05 - - <0.04 <0.04 <0.04 - <0.03 <0.03 <0.04 <0.04 <0.03 <0.03 <0.04 <0.03 <0.03 <0.03
Benzo[a]anthracene refer BAPeq refer BAPeq refer BAPeq refer BAPeq < LOR 0.15 <0.04 <0.04 <0.04 0.07 <0.04 0.09 <0.03 - 0.15 - - 0.04 0.04 0.09 - 0.05 <0.03 <0.04 <0.04 <0.03 0.16 <0.04 0.07 <0.03 <0.03
Benzo[a]pyrene (BAP) refer BAPeq refer BAPeq refer BAPeq refer BAPeq <LOR 0.16 <0.04 0.04 <0.04 0.09 <0.04 0.1 <0.03 - 0.16 - - 0.04 0.04 0.15 - 0.07 <0.03 <0.04 <0.04 <0.03 0.23 <0.04 0.11 <0.03 <0.03
Benzo[blfluoranthene refer BAPeq refer BAPeq refer BAPeq refer BAPeq <LOR 0.19 <0.04 0.04 0.03 0.10 <0.04 0.12 <0.03 ; 0.19 - ; 0.05 0.05 0.12 - 0.08 <0.03 <0.04 <0.04 <0.03 0.26 <0.04 0.12 <0.03 <0.03
+ Benzoljlfluoranthene
Benzo[g,h,ilperylene - - - < LOR < LOR 0.13 <0.04 0.05 <0.04 0.07 <0.04 0.09 <0.03 - 0.13 - - 0.04 0.04 0.1 - 0.07 <0.03 <0.04 <0.04 <0.03 0.22 <0.04 0.1 <0.03 <0.03
Benzo[k]fluoranthene refer BAPeq refer BAPeq refer BAPeq refer BAPeq < LOR 0.09 <0.04 <0.04 <0.04 0.05 <0.04 0.06 <0.03 - 0.09 - - <0.04 <0.04 0.06 - 0.03 <0.03 <0.04 <0.04 <0.03 0.1 <0.04 0.05 <0.03 <0.03
Chrysene refer BAPeq refer BAPeq refer BAPeq refer BAPeq < LOR 0.16 <0.04 <0.04 <0.04 0.08 <0.04 0.11 <0.03 - 0.16 - - 0.05 0.04 0.1 - 0.05 <0.03 <0.04 <0.04 <0.03 0.16 <0.04 0.07 <0.03 <0.03
Dibenzo[a,hlanthracene refer BAPeq refer BAPeq refer BAPeq refer BAPeq <LOR 0 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.03 - <0.04 - - <0.04 <0.04 <0.04 - <0.03 <0.03 <0.04 <0.04 <0.03 0.03 <0.04 <0.03 <0.03 <0.03
Fluoranthene refer BAPeq - - < LOR < LOR 0.32 0.04 0.07 0.05 0.21 0.04 0.28 0.03 - 0.32 - - 0.11 0.09 0.18 - 0.08 0.03 <0.04 <0.04 <0.03 0.3 <0.04 0.11 <0.03 <0.03
Fluorene - - <LOR <LOR <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.03 - <0.04 - - <0.04 <0.04 <0.04 - <0.03 <0.03 <0.04 <0.04 <0.03 <0.03 <0.04 <0.03 <0.03 <0.03
Indeno[1,2,3-c,d]pyrene refer BAPeq refer BAPeq refer BAPeq refer BAPeq < LOR 0.13 <0.04 <0.04 <0.04 0.08 <0.04 0.09 <0.03 - 0.13 - - 0.04 0.04 0.09 - 0.07 <0.03 <0.04 <0.04 <0.03 0.22 <0.04 0.11 <0.03 <0.03
Naphthalene (69) / 69 ° 0.047° <LOR <LOR <0.16 <0.18 <0.17 <0.16 <0.16 <0.16 <0.17 <0.15 - <0.16 - - <0.17 <0.18 <0.17 - <0.15 <0.15 <0.16 <0.16 <0.15 <0.15 <0.16 <0.13 <0.15 <0.15
Phenanthrene - - - <LOR < LOR 0.18 <0.04 0.04 <0.04 0.11 <0.04 0.17 <0.03 - 0.18 - - 0.06 0.05 0.06 - <0.03 <0.03 <0.04 <0.04 <0.03 0.12 <0.04 0.04 <0.03 <0.03
Pyrene 1,600 ! 1,600 ’ 1.3° <LOR < LOR 0.34 0.05 0.07 0.05 0.21 0.05 0.27 0.03 - 0.34 - - 0.12 0.09 0.2 - 0.11 0.04 <0.04 <0.04 <0.03 0.36 <0.04 0.14 <0.03 <0.03
BAP equivalent 24 2.15 2.157 25 <LOR 0.24 0.05 0.07 0.05 0.14 0.05 0.16 0.05 - 0.24 - - 0.075 0.075 0.20 0.1 0.04 NC NC NC 0.34 NC 0.16 NC NC

Notes:
All units in mg/kg

- no recommended guideline / criteria and/or not analysed

< LOR indicates acceptance criteria is less than the laboratory level of reporting

<NC indicates ‘Not Calculated’ because all carcinogenic PAHs are below the laboratory limit of detection.

Acid Herbicides and Organochlorine Pesticides were all below detection.

? National Environmental Standard for Assessing and Managing Contaminants in Soil. Criteria for non-priority contaminants selected in accordance with MfE Hierachy

} Regional Plan: Schedule 10 - Permitted activity soil acceptance criteria (Discharges)

4 Unitary Plan: Chapter 4.5, Table 1: Permitted activity soil acceptance criteria

> Criteria for Cr3+

’ MIfE, 2011, Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand. Silty Clay soils at < 1 m depth under residential land use
8NEPC, 2013, Schedule B(1) Guideline on the Investigation Levels for Soil and Groundwater: Table 1A(1)

° MfE, 2011, Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand. Protection of Groundwater <2m, Silty Clay

_ highlight denotes that value exceeds NES (Soil) criteria for residential use.

highlight denotes that value exceeds Regional Plan Permitted Activity Criteria only

Bold

Red

highlight denotes that value exceeds local clean fill (volcanic background) acceptance criteria
highlight denotes that value exceeds example managed fill acceptance criteria




Summary of analytical results

Acceptance Criteria

Human Health Environmental Disposal
Location NES SCSs” for . . HAG6 HA7 HAS8 HA9 | Dup 2 HA9 HA10 HA10 HA11l HA12 BHOS (45) | BHO5 (46)
. . Regional Plan Unitary Plan . X
Depth (m bgl) High Density . . . . . . Example Managed | Local cleanfill (non- Maximum 0.25m 0.25m 0.5m 0.25m 1m 0.25m 0.5m Om Om 0-0.6m 0-0.6m
X X Permitted Activity | Permitted Activity ) .
Date Sampled Residential use Soil Acceptance Soil Acceptance All e volcanic 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013 | 13/11/2013
g A Criteria background)
Criteria Criteria
Lithological unit Fill Fill Natural Fill Natural Fill Natural Topsoil Topsoil Fill Fill
Metals and Metaloids (totals)
Arsenic 45 100 100 30 12 5 4 4 3 4 3 2 2 2 4 3 3 3
Boron >10,000 45 45 260 2-45 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Cadmium 230 7.5 7.5 10 0.65 0.45 0.1 <0.10 <0.10 0.14 0.14 0.12 <0.10 <0.10 0.11 0.12 0.25 0.29
Chromium >10,000 400° 400° 400 55 51 25 16 13 34 31 13 18 11 40 30 19 18
Copper NL 325 325 325 45 68 29 10 16 29 32 18 11 4 24 25 19 22
Mercury 1,000 0.75 0.75 0.75 <0.03-0.45 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Lead 500 250 250 250 65 270 115 12 8.8 63 40 - 15.5 19.5 61 55 49 65
Nickel 1,2008 105 105 320 35 58 37 4 4 48 57 27 27 5 54 39 30 26
Zinc 60,000 ® 400 400 1,160 180 250 90 11 39 186 136 109 23 20 77 89 197 250
Polycyclic aromatic hydrocarbons
Acenaphthene 3,400° - - <LOR <LOR <0.04 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.09 <0.03 <0.04 <0.03 <0.03 <0.03
Acenaphthylene - - - < LOR < LOR 0 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.04 <0.03 <0.03 <0.03
Anthracene 17,000 ° = - <LOR <LOR 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.17 <0.03 0.03 0.04 <0.03 <0.03
Benzo[a]anthracene refer BAPeq refer BAPeq refer BAPeq refer BAPeq < LOR 0.15 0.04 <0.03 <0.03 <0.03 <0.03 <0.03 0.2 <0.03 0.18 0.11 0.05 <0.03
Benzo[a]pyrene (BAP) refer BAPeq refer BAPeq refer BAPeq refer BAPeq <LOR 0.16 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 0.25 <0.03 0.23 0.14 0.04 <0.03
Benzo[blfluoranthene refer BAPeq refer BAPeq refer BAPeq refer BAPeq <LOR 0.19 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 0.26 <0.03 0.25 0.15 0.07 0.03
+ Benzoljlfluoranthene
Benzo[g,h,ilperylene - - - < LOR < LOR 0.13 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 0.26 <0.03 0.22 0.12 0.03 <0.03
Benzo[k]fluoranthene refer BAPeq refer BAPeq refer BAPeq refer BAPeq < LOR 0.09 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.11 <0.03 0.12 0.07 <0.03 <0.03
Chrysene refer BAPeq refer BAPeq refer BAPeq refer BAPeq < LOR 0.16 0.04 <0.03 <0.03 <0.03 <0.03 <0.03 0.2 <0.03 0.19 0.12 0.06 <0.03
Dibenzo[a,hlanthracene refer BAPeq refer BAPeq refer BAPeq refer BAPeq <LOR 0 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.04 <0.03 0.04 <0.03 <0.03 <0.03
Fluoranthene refer BAPeq - - <LOR <LOR 0.32 0.09 <0.03 <0.03 <0.03 <0.03 <0.03 0.54 <0.03 0.37 0.24 0.05 0.04
Fluorene - - < LOR < LOR <0.04 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.09 <0.03 <0.04 <0.03 <0.03 <0.03
Indeno[1,2,3-c,d]pyrene refer BAPeq refer BAPeq refer BAPeq refer BAPeq < LOR 0.13 0.04 <0.03 <0.03 <0.03 <0.03 <0.03 0.26 <0.03 0.21 0.11 <0.03 <0.03
Naphthalene (69) / 69 ° 0.047° <LOR <LOR <0.16 <0.15 <0.15 <0.15 <0.15 <0.14 <0.14 0.21 <0.15 <0.16 <0.15 <0.14 <0.14
Phenanthrene - - - <LOR < LOR 0.18 0.04 <0.03 <0.03 <0.03 <0.03 <0.03 0.49 <0.03 0.13 0.12 0.03 <0.03
Pyrene 1,600 ! 1,600 ’ 1.3° <LOR < LOR 0.34 0.1 <0.03 <0.03 <0.03 <0.03 <0.03 0.5 <0.03 0.42 0.26 0.06 0.05
BAP equivalent 24 2.15 2.15’ 25 < LOR 0.24 0.08 NC NC NC NC NC 0.38 NC 0.35 0.20 0.07 0.04

Notes:
All units in mg/kg

- no recommended guideline / criteria and/or not analysed

< LOR indicates acceptance criteria is less than the laboratory level of reporting

<NC indicates ‘Not Calculated’ because all carcinogenic PAHs are below the laboratory limit of detection.

Acid Herbicides and Organochlorine Pesticides were all below detection.

? National Environmental Standard for Assessing and Managing Contaminants in Soil. Criteria for non-priority contaminants selected in accordance with MfE Hierachy

} Regional Plan: Schedule 10 - Permitted activity soil acceptance criteria (Discharges)

4 Unitary Plan: Chapter 4.5, Table 1: Permitted activity soil acceptance criteria

> Criteria for Cr3+

’ MIfE, 2011, Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand. Silty Clay soils at < 1 m depth under residential land use
8NEPC, 2013, Schedule B(1) Guideline on the Investigation Levels for Soil and Groundwater: Table 1A(1)

° MfE, 2011, Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand. Protection of Groundwater <2m, Silty Clay

_ highlight denotes that value exceeds NES (Soil) criteria for residential use.

highlight denotes that value exceeds Regional Plan Permitted Activity Criteria only

Bold

Red

highlight denotes that value exceeds local clean fill (volcanic background) acceptance criteria
highlight denotes that value exceeds example managed fill acceptance criteria




Appendix H: Laboratory Transcripts



R J Hill Laboratories Limited | Tel ~ +64 7 858 2000

)Q(}] Hill Laboratories ize. " |- ==,

BETTER TESTING BETTER RESULTS Hamilton 3240, New Zealand | Web  www.hill-labs.co.nz

ANALYSIS REPORT Page 1 of 3

Client: | Tonkin & Taylor Lab No: 1201373 SPvl
Contact: | C Fagan Date Registered: | 09-Nov-2013
C/- Tonkin & Taylor Date Reported: 13-Nov-2013
PO Box 5271 Quote No: 58051
AUCKLAND 1141 Order No: 29452.001
Client Reference: | 29452.001
Submitted By: C Fagan

Sample Type: Soil

Sample Name: | S108-Nov-2013 S2 08-Nov-2013 S3 08-Nov-2013 S4 08-Nov-2013 S5 08-Nov-2013

Lab Number: 1201373.1 1201373.2 1201373.3 1201373.4 1201373.5
Individual Tests
Dry Matter g/100g as rcvd 64 65 66 67 67
Quialitative Identification of Asbestos See attached - - See attached -

report report

Total Recoverable Boron mg/kg dry wt <20 <20 <20 - <20
Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn
Total Recoverable Arsenic mg/kg dry wt 3 4 4 4 3
Total Recoverable Cadmium mg/kg dry wt 0.29 0.24 0.11 0.45 <0.10
Total Recoverable Chromium mg/kg dry wt 45 29 23 35 21
Total Recoverable Copper mg/kg dry wt 27 30 27 68 14
Total Recoverable Lead mg/kg dry wt 50 66 80 41 33
Total Recoverable Nickel mg/kg dry wt 58 21 30 44 18
Total Recoverable Zinc mg/kg dry wt 114 102 135 86 58
Polycyclic Aromatic Hydrocarbons Screening in Sail
Acenaphthene mg/kg dry wt <0.04 <0.04 <0.04 <0.04 <0.04
Acenaphthylene mg/kg dry wt <0.04 <0.04 <0.04 <0.04 <0.04
Anthracene mg/kg dry wt <0.04 <0.04 <0.04 <0.04 <0.04
Benzo[a]anthracene mg/kg dry wt <0.04 <0.04 <0.04 0.07 <0.04
Benzo[a]pyrene (BAP) mg/kg dry wt <0.04 0.04 <0.04 0.09 <0.04
Benzo[b]fluoranthene + Benzo[j]  mg/kg dry wt <0.04 0.04 0.03 0.10 <0.04
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt <0.04 0.05 <0.04 0.07 <0.04
Benzo[k]fluoranthene mg/kg dry wt <0.04 <0.04 <0.04 0.05 <0.04
Chrysene mg/kg dry wt <0.04 <0.04 <0.04 0.08 <0.04
Dibenzo[a,h]anthracene mg/kg dry wt <0.04 <0.04 <0.04 <0.04 <0.04
Fluoranthene mg/kg dry wt 0.04 0.07 0.05 0.21 0.04
Fluorene mg/kg dry wt <0.04 <0.04 <0.04 <0.04 <0.04
Indeno(1,2,3-c,d)pyrene mg/kg dry wt <0.04 <0.04 <0.04 0.08 <0.04
Naphthalene mg/kg dry wt <0.18 <0.17 <0.16 <0.16 <0.16
Phenanthrene mg/kg dry wt <0.04 0.04 <0.04 0.11 <0.04
Pyrene mg/kg dry wt 0.05 0.07 0.05 0.21 0.05

Sample Name: | S6 08-Nov-2013  S7 08-Nov-2013 S8 08-Nov-2013  S9 08-Nov-2013 S10 08-Nov-2013

Lab Number: 1201373.6 1201373.7 1201373.8 1201373.9 1201373.10
Individual Tests
Dry Matter g/100g as rcvd 67 74 70 - -
Quialitative Identification of Asbestos - - See attached - -
report
Total Recoverable Boron mg/kg dry wt <20 <20 <20 <20 <20

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn
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Sample Type: Soil

Sample Name: | S6 08-Nov-2013  S7 08-Nov-2013 S8 08-Nov-2013  S9 08-Nov-2013 S10 08-Nov-2013

Lab Number: 1201373.6 1201373.7 1201373.8 1201373.9 1201373.10
Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn
Total Recoverable Arsenic mg/kg dry wt <2 2 4 2 3
Total Recoverable Cadmium mg/kg dry wt <0.10 <0.10 <0.10 <0.10 0.11
Total Recoverable Chromium mg/kg dry wt 17 12 21 23 51
Total Recoverable Copper mg/kg dry wt 16 10 16 21 26
Total Recoverable Lead mg/kg dry wt 25 17.8 270 54 38
Total Recoverable Nickel mg/kg dry wt 30 5 30 30 41
Total Recoverable Zinc mg/kg dry wt 55 27 43 62 80
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry wt <0.04 <0.03 <0.04 - -
Acenaphthylene mg/kg dry wt <0.04 <0.03 <0.04 - -
Anthracene mg/kg dry wt 0.04 <0.03 0.05 - -
Benzo[a]anthracene mg/kg dry wt 0.09 <0.03 0.15 - -
Benzo[a]pyrene (BAP) mg/kg dry wt 0.10 <0.03 0.16 - -
Benzo[b]fluoranthene + Benzo[j]  mg/kg dry wt 0.12 <0.03 0.19 - -
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt 0.09 <0.03 0.13 - -
Benzo[k]fluoranthene mg/kg dry wt 0.06 <0.03 0.09 - -
Chrysene mg/kg dry wt 0.11 <0.03 0.16 - -
Dibenzo[a,h]anthracene mg/kg dry wt <0.04 <0.03 <0.04 - -
Fluoranthene mg/kg dry wt 0.28 0.03 0.32 - -
Fluorene mg/kg dry wt <0.04 <0.03 <0.04 - -
Indeno(1,2,3-c,d)pyrene mg/kg dry wt 0.09 <0.03 0.13 - -
Naphthalene mg/kg dry wt <0.17 <0.15 <0.16 - -
Phenanthrene mg/kg dry wt 0.17 <0.03 0.18 - -
Pyrene mg/kg dry wt 0.27 0.03 0.34 - -

Sample Name: | S11 08-Nov-2013 S12 08-Nov-2013 S13 08-Nov-2013 QC1 08-Nov-2013 QC2 08-Nov-2013

Lab Number: 1201373.11 1201373.12 1201373.13 1201373.14 1201373.15
Individual Tests
Dry Matter g/100g as rcvd 66 65 66 74 69
Qualitative Identification of Asbestos - - See attached - -

report

Total Recoverable Boron mg/kg dry wt <20 <20 <20 <20 <20
Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn
Total Recoverable Arsenic mg/kg dry wt <2 3 4 <2 4
Total Recoverable Cadmium mg/kg dry wt <0.10 <0.10 0.12 <0.10 <0.10
Total Recoverable Chromium mg/kg dry wt 12 19 27 13 29
Total Recoverable Copper mg/kg dry wt 11 17 18 9 18
Total Recoverable Lead mg/kg dry wt 28 59 29 17.4 29
Total Recoverable Nickel mg/kg dry wt 10 17 31 5 34
Total Recoverable Zinc mg/kg dry wt 31 65 62 28 64
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry wt <0.04 <0.04 <0.04 - -
Acenaphthylene mg/kg dry wt <0.04 <0.04 <0.04 - -
Anthracene mg/kg dry wt <0.04 <0.04 <0.04 - -
Benzo[a]anthracene mg/kg dry wt 0.04 0.04 0.09 - -
Benzo[a]pyrene (BAP) mg/kg dry wt 0.04 0.04 0.15 - -
Benzo[b]fluoranthene + Benzo[j]  mg/kg dry wt 0.05 0.05 0.12 - -
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt 0.04 0.04 0.10 - -
Benzo[k]fluoranthene mg/kg dry wt <0.04 <0.04 0.06 - -
Chrysene mg/kg dry wt 0.05 0.04 0.10 - -
Dibenzo[a,h]anthracene mg/kg dry wt <0.04 <0.04 <0.04 - -
Fluoranthene mg/kg dry wt 0.11 0.09 0.18 - -
Fluorene mg/kg dry wt <0.04 <0.04 <0.04 - -
Indeno(1,2,3-c,d)pyrene mg/kg dry wt 0.04 0.04 0.09 - -

Lab No: 1201373v1 Hill Laboratories Page 2 of 3



Sample Type: Soil

Sample Name: | S11 08-Nov-2013 S12 08-Nov-2013 S13 08-Nov-2013 QC1 08-Nov-2013 QC2 08-Nov-2013
Lab Number: 1201373.11 1201373.12 1201373.13 1201373.14 1201373.15
Polycyclic Aromatic Hydrocarbons Screening in Sail
Naphthalene mg/kg dry wt <0.17 <0.18 <0.17 - -
Phenanthrene mg/kg dry wt 0.06 0.05 0.06 - -
Pyrene mg/kg dry wt 0.12 0.09 0.20 - -

Analyst's Comments
Appendix No.1 - Dowdell & Associates Laboratory Report

SUMMARY OF METHODS

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

Sample Type: Soil

Test Method Description Default Detection Limit | Samples
Environmental Solids Sample Air dried at 35°C and sieved, <2mm fraction. - 1-15
Preparation Used for sample preparation.

May contain a residual moisture content of 2-5%.
Heavy metal screen level Dried sample, <2mm fraction. Nitric/Hydrochloric acid digestion, - 1-15
As,Cd,Cr,Cu,Ni,Pb,Zn ICP-MS, screen level.
Polycyclic Aromatic Hydrocarbons Sonication extraction, Dilution or SPE cleanup (if required), GC- - 1-8, 11-13
Screening in Soil MS SIM analysis (modified US EPA 8270). Tested on as

received sample.
[KBIs:5786,2805,2695]

Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.10 g/100g as rcvd 1-8, 11-15
dry) , gravimetry. US EPA 3550. (Free water removed before
analysis).
Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. - 1-15
Quialitative Identification of Asbestos 150-200g, sealed plastic bag. Polarised Light Microscopy and - 1,4,8,13

dispersion staining techniques. Subcontracted to Dowdell &
Associates, 4 Cain Road, Penrose, Auckland. AS 4964 (2004) -
Method for the Qualitative / Semi-Quantitative Identification of
Asbestos in Bulk Samples.

Total Recoverable Boron Dried sample, sieved as specified (if required). 20 mg/kg dry wt 1-3, 5-15
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

This report must not be reproduced, except in full, without the written consent of the signatory.

Ara Heron BSc (Tech)
Client Services Manager - Environmental Division

Lab No: 1201373v1 Hill Laboratories Page 3 of 3



Appendix No.1 - Dowdell & Associates Laboratory Report - Page 1 of 2

DOWDELL & ASSOCIATES LTD

OCCUPATIONAL HEALTH ANALYSTS & CONSULTANTS

4 Cain Rd, Penrose, PO Box 112-017 Auckland 1642, Phone (09) 5260-246. Fax (09) 5795-389.

12" November 2013

Hill Laboratories
Private Bag 3205
Waikato Mail Centre
Hamilton 3240

Dear Sir/Madam
Re: Bulk Fibre Analysis
Sampled by : Client
Date received : 12" November 2013
Laboratory no. : 50243
Description : 4 x soil sample(s)
Location :-
Purchase order : 135998
Method : AS 4964 (2004) - Method for the Qualitative Identification of

Asbestos in Bulk Samples

We examined the following sample(s) using Low Powered Stereomicroscopy followed by ‘Polarised Light Microscopy’
including Dispersion Staining Techniques. The following result(s) relate(s) to the sample(s) as received:

Reg no: E9642 Labelled as: 1201373/1
Sample size: 62.81 g wet/ 38.48 g dry
Result: Asbestos NOT detected.

Reg no: E9643 Labelled as: 1201373/4
Sample size: 62.98 g wet / 40.03 g dry
Result: Asbestos NOT detected.

Reg no: E9644 Labelled as: 1201373/8
Sample size: 63.78 g wet/ 42.94 g dry
Result: Asbestos NOT detected.

Reg no: E9645 Labelled as: 1201373/13
Sample size: 58.40 g wet / 37.64 g dry
Result: Asbestos NOT detected.

Yours faithfully
DOWDELL & ASSOCIATES LTD

E.Sheldon BSc (Hon)

Analyst
|

!

Sally Thurgar BSc (Hon)
Analyst

WWW.DOWDELLASSOCIATES.COM — OCCUPATIONAL HEALTH ANALYSTS & CONSULTANTS
Page 1 of 2
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NOTE: This report must not be altered, or reproduced except in full.
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Client: | Tonkin & Taylor Lab No: 1202868 SPv2
Contact: | C Fagan Date Registered: | 14-Nov-2013
C/- Tonkin & Taylor Date Reported: 21-Nov-2013
PO Box 5271 Quote No: 58190
AUCKLAND 1141 Order No: 29452.001
Client Reference: | 29452.001
Submitted By: Kieran Miller
Sample Name: HAL - 0.25m HAL - 0.5m HAL - 1m HA2 - 0.25m HA3 - 0.25m
13-Nov-2013 9:20 13-Nov-2013 9:20 13-Nov-2013 9:20 13-Nov-2013 9:50  13-Nov-2013
am am am am 10:20 am
Lab Number: 1202868.2 1202868.3 1202868.4 1202868.6 1202868.10
Individual Tests
Dry Matter g/100g as rcvd 76 71 72 72 75
Quialitative Identification of Asbestos - See attached - - -
report
Total Recoverable Boron mg/kg dry wt <20 <20 <20 <20 <20
Heavy metals, screen As,Cd,Cr,Cu,Ni,Pb,Zn,Hg
Total Recoverable Arsenic mg/kg dry wt <2 - - <2 3
Total Recoverable Cadmium mg/kg dry wt <0.10 - - <0.10 0.13
Total Recoverable Chromium mg/kg dry wt 28 - - 13 22
Total Recoverable Copper mg/kg dry wt 18 - - 5 25
Total Recoverable Lead mg/kg dry wt 19.5 - - 45 60
Total Recoverable Mercury mg/kg dry wt 0.12 - - <0.10 <0.10
Total Recoverable Nickel mg/kg dry wt 34 - - 6 26
Total Recoverable Zinc mg/kg dry wt 37 - - 10 77
Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn
Total Recoverable Arsenic mg/kg dry wt - 4 3 - -
Total Recoverable Cadmium mg/kg dry wt - <0.10 <0.10 - -
Total Recoverable Chromium mg/kg dry wt - 20 18 - -
Total Recoverable Copper mg/kg dry wt - 13 13 - -
Total Recoverable Lead mg/kg dry wt - 22 33 - -
Total Recoverable Nickel mg/kg dry wt - 21 18 - -
Total Recoverable Zinc mg/kg dry wt - 28 40 - -
Polycyclic Aromatic Hydrocarbons Screening in Sail
Acenaphthene mg/kg dry wt <0.03 <0.03 <0.04 <0.04 <0.03
Acenaphthylene mg/kg dry wt <0.03 <0.03 <0.04 <0.04 <0.03
Anthracene mg/kg dry wt <0.03 <0.03 <0.04 <0.04 <0.03
Benzo[a]anthracene mg/kg dry wt 0.05 <0.03 <0.04 <0.04 0.16
Benzo[a]pyrene (BAP) mg/kg dry wt 0.07 <0.03 <0.04 <0.04 0.23
Benzo[b]fluoranthene + Benzo[j] ma/kg dry wt 0.08 <0.03 <0.04 <0.04 0.26
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt 0.07 <0.03 <0.04 <0.04 0.22
Benzo[Kk]fluoranthene mg/kg dry wt 0.03 <0.03 <0.04 <0.04 0.10
Chrysene mg/kg dry wt 0.05 <0.03 <0.04 <0.04 0.16
Dibenzo[a,h]anthracene mg/kg dry wt <0.03 <0.03 <0.04 <0.04 0.03
Fluoranthene mg/kg dry wt 0.08 0.03 <0.04 <0.04 0.30
Fluorene mg/kg dry wt <0.03 <0.03 <0.04 <0.04 <0.03
Indeno(1,2,3-c,d)pyrene mg/kg dry wt 0.07 <0.03 <0.04 <0.04 0.22
Naphthalene mg/kg dry wt <0.15 <0.15 <0.16 <0.16 <0.15
\,‘\"\‘\'l'/'f'-;.,/l 823 This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
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Sample Type: Soil

Sample Name: HAL - 0.25m HAL - 0.5m HAL - 1m HA2 - 0.25m HA3 - 0.25m
13-Nov-2013 9:20 13-Nov-2013 9:20 13-Nov-2013 9:20 13-Nov-2013 9:50  13-Nov-2013
am am am am 10:20 am
Lab Number: 1202868.2 1202868.3 1202868.4 1202868.6 1202868.10
Polycyclic Aromatic Hydrocarbons Screening in Soil
Phenanthrene mg/kg dry wt <0.03 <0.03 <0.04 <0.04 0.12
Pyrene mg/kg dry wt 0.11 0.04 <0.04 <0.04 0.36
Sample Name: HA4 - 0.5m HAS5 - 0.25m HAS5 - 0.5m HAS5 - 1m HAG - 0.25m
13-Nov-2013 13-Nov-2013 13-Nov-2013 13-Nov-2013 13-Nov-2013
10:50 am 11:20 am 11:20 am 11:20 am 11:50 am
Lab Number: 1202868.15 1202868.18 1202868.19 1202868.20 1202868.22
Individual Tests
Dry Matter g/100g as rcvd 71 86 75 72 76
Quialitative Identification of Asbestos - See attached - - -
report
Total Recoverable Boron mg/kg dry wt <20 <20 <20 <20 <20
Heavy metals, screen As,Cd,Cr,Cu,Ni,Pb,Zn,Hg
Total Recoverable Arsenic mg/kg dry wt 5 <2 <2 - 4
Total Recoverable Cadmium mg/kg dry wt <0.10 0.13 <0.10 - 0.10
Total Recoverable Chromium mg/kg dry wt 21 11 14 - 25
Total Recoverable Copper mg/kg dry wt 17 13 9 - 29
Total Recoverable Lead mg/kg dry wt 35 72 18.3 - 115
Total Recoverable Mercury mg/kg dry wt <0.10 <0.10 <0.10 - <0.10
Total Recoverable Nickel mg/kg dry wt 26 14 6 - 37
Total Recoverable Zinc mg/kg dry wt 49 74 15 - 90
Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn
Total Recoverable Arsenic mg/kg dry wt - - - <2 -
Total Recoverable Cadmium mg/kg dry wt - - - <0.10 -
Total Recoverable Chromium mg/kg dry wt - - - 17 -
Total Recoverable Copper mg/kg dry wt - - - 5 -
Total Recoverable Lead mg/kg dry wt - - - 6.8 -
Total Recoverable Nickel mg/kg dry wt - - - 5 -
Total Recoverable Zinc mg/kg dry wt - - - 10 -
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry wt <0.04 <0.03 <0.03 <0.03 <0.03
Acenaphthylene mg/kg dry wt <0.04 <0.03 <0.03 <0.03 <0.03
Anthracene mg/kg dry wt <0.04 <0.03 <0.03 <0.03 <0.03
Benzo[a]anthracene mg/kg dry wt <0.04 0.07 <0.03 <0.03 0.04
Benzo[a]pyrene (BAP) mg/kg dry wt <0.04 0.11 <0.03 <0.03 0.05
Benzo[b]fluoranthene + Benzo[j]  ma/kg dry wt <0.04 0.12 <0.03 <0.03 0.05
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt <0.04 0.10 <0.03 <0.03 0.05
Benzo[k]fluoranthene mg/kg dry wt <0.04 0.05 <0.03 <0.03 <0.03
Chrysene mg/kg dry wt <0.04 0.07 <0.03 <0.03 0.04
Dibenzo[a,h]anthracene mg/kg dry wt <0.04 <0.03 <0.03 <0.03 <0.03
Fluoranthene mg/kg dry wt <0.04 0.11 <0.03 <0.03 0.09
Fluorene mg/kg dry wt <0.04 <0.03 <0.03 <0.03 <0.03
Indeno(1,2,3-c,d)pyrene mg/kg dry wt <0.04 0.11 <0.03 <0.03 0.04
Naphthalene mg/kg dry wt <0.16 <0.13 <0.15 <0.15 <0.15
Phenanthrene mg/kg dry wt <0.04 0.04 <0.03 <0.03 0.04
Pyrene mg/kg dry wt <0.04 0.14 <0.03 <0.03 0.10
Sample Name: HA7 - 0.25m HA8 - 0.5m HA9 - 0.25m HA9 - 1m HA10 - 0.25m
13-Nov-2013 13-Nov-2013  13-Nov-2013 1:10 13-Nov-2013 1:10 13-Nov-2013 3:50
12:20 pm 12:40 pm pm pm pm
Lab Number: 1202868.26 1202868.31 1202868.34 1202868.36 1202868.38
Individual Tests
Dry Matter g/100g as rcvd 77 78 74 81 80
Total Recoverable Boron mg/kg dry wt <20 <20 <20 <20 <20
Heavy metals, screen As,Cd,Cr,Cu,Ni,Pb,Zn,Hg
Total Recoverable Arsenic mg/kg dry wt 4 3 4 - 2

Lab No: 1202868 v 2
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Sample Type: Soil

Sample Name: HA7 - 0.25m HA8 - 0.5m HA9 - 0.25m HA9 - 1m HA10 - 0.25m
13-Nov-2013 13-Nov-2013  13-Nov-2013 1:10 13-Nov-2013 1:10 13-Nov-2013 3:50
12:20 pm 12:40 pm pm pm pm
Lab Number: 1202868.26 1202868.31 1202868.34 1202868.36 1202868.38

Heavy metals, screen As,Cd,Cr,Cu,Ni,Pb,Zn,Hg
Total Recoverable Cadmium mg/kg dry wt <0.10 <0.10 0.14 - <0.10
Total Recoverable Chromium mg/kg dry wt 16 13 34 - 18
Total Recoverable Copper mg/kg dry wt 10 16 29 - 11
Total Recoverable Lead mg/kg dry wt 12.0 8.8 63 - 155
Total Recoverable Mercury mg/kg dry wt <0.10 <0.10 <0.10 - <0.10
Total Recoverable Nickel mg/kg dry wt 4 4 48 - 27
Total Recoverable Zinc mg/kg dry wt 11 39 186 - 23
Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn
Total Recoverable Arsenic mg/kg dry wt - - - 2 -
Total Recoverable Cadmium mg/kg dry wt - - - 0.12 -
Total Recoverable Chromium mg/kg dry wt - - - 13 -
Total Recoverable Copper mg/kg dry wt - - - 18 -
Total Recoverable Lead mg/kg dry wt - - - 53 -
Total Recoverable Nickel mg/kg dry wt - - - 27 -
Total Recoverable Zinc mg/kg dry wt - - - 109 -
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.09
Acenaphthylene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 <0.03
Anthracene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.17
Benzo[a]anthracene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.20
Benzo[a]pyrene (BAP) mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.25
Benzo[b]fluoranthene + Benzo[j]  mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.26
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.26
Benzo[k]fluoranthene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.11
Chrysene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.20
Dibenzo[a,h]anthracene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.04
Fluoranthene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.54
Fluorene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.09
Indeno(1,2,3-c,d)pyrene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.26
Naphthalene mg/kg dry wt <0.15 <0.15 <0.15 <0.14 0.21
Phenanthrene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.49
Pyrene mg/kg dry wt <0.03 <0.03 <0.03 <0.03 0.50

Sample Name: HA10-0.5m HA11 - Om HA12 - Om Dup 1 Dup 2

13-Nov-2013 3:50 13-Nov-2013 2:20 13-Nov-2013 2:40  13-Nov-2013 13-Nov-2013
pm pm pm
Lab Number: 1202868.39 1202868.41 1202868.42 1202868.43 1202868.44

Individual Tests
Dry Matter g/100g as rcvd 75 74 73 79 79
Total Recoverable Boron mg/kg dry wt <20 <20 <20 <20 <20
Heavy metals, screen As,Cd,Cr,Cu,Ni,Pb,Zn,Hg
Total Recoverable Arsenic mg/kg dry wt 2 4 3 <2 3
Total Recoverable Cadmium mg/kg dry wt <0.10 0.11 0.12 <0.10 0.14
Total Recoverable Chromium mg/kg dry wt 11 40 30 10 31
Total Recoverable Copper mg/kg dry wt 4 24 25 3 32
Total Recoverable Lead mg/kg dry wt 19.5 61 55 2.8 40
Total Recoverable Mercury mg/kg dry wt <0.10 <0.10 <0.10 <0.10 <0.10
Total Recoverable Nickel mg/kg dry wt 5 54 39 4 57
Total Recoverable Zinc mg/kg dry wt 20 77 89 5 136
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry wt <0.03 <0.04 <0.03 <0.03 <0.03
Acenaphthylene mg/kg dry wt <0.03 <0.04 <0.03 <0.03 <0.03
Anthracene mg/kg dry wt <0.03 0.03 0.04 <0.03 <0.03
Benzo[a]anthracene mg/kg dry wt <0.03 0.18 0.11 <0.03 <0.03
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Sample Type: Soil

Sample Name: HA10-0.5m HA11 - Om HA12 - Om Dup 1 Dup 2
13-Nov-2013 3:50 13-Nov-2013 2:20 13-Nov-2013 2:40  13-Nov-2013 13-Nov-2013
pm pm pm
Lab Number: 1202868.39 1202868.41 1202868.42 1202868.43 1202868.44
Polycyclic Aromatic Hydrocarbons Screening in Soil
Benzo[a]pyrene (BAP) mg/kg dry wt <0.03 0.23 0.14 <0.03 <0.03
Benzo[b]fluoranthene + Benzo[j]  mg/kg dry wt <0.03 0.25 0.15 <0.03 <0.03
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt <0.03 0.22 0.12 <0.03 <0.03
Benzo[k]fluoranthene mg/kg dry wt <0.03 0.12 0.07 <0.03 <0.03
Chrysene mg/kg dry wt <0.03 0.19 0.12 <0.03 <0.03
Dibenzo[a,h]anthracene mg/kg dry wt <0.03 0.04 <0.03 <0.03 <0.03
Fluoranthene mg/kg dry wt <0.03 0.37 0.24 <0.03 <0.03
Fluorene mg/kg dry wt <0.03 <0.04 <0.03 <0.03 <0.03
Indeno(1,2,3-c,d)pyrene mg/kg dry wt <0.03 0.21 0.11 <0.03 <0.03
Naphthalene mg/kg dry wt <0.15 <0.16 <0.15 <0.15 <0.14
Phenanthrene mg/kg dry wt <0.03 0.13 0.12 <0.03 <0.03
Pyrene mg/kg dry wt <0.03 0.42 0.26 <0.03 <0.03

Sample Name:

BHO5 0-0.6m (45) BHO5 0-0.6m (46)

13-Nov-2013 13-Nov-2013
Lab Number: 1202868.45 1202868.46
Individual Tests
Dry Matter g/100g as rcvd 79 83 - - -
Quialitative Identification of Asbestos See attached - - - -
report
Total Recoverable Boron mg/kg dry wt <20 <20 - - -
Heavy metals, screen As,Cd,Cr,Cu,Ni,Pb,Zn,Hg
Total Recoverable Arsenic mg/kg dry wt 3 3 - - -
Total Recoverable Cadmium mg/kg dry wt 0.25 0.29 - - -
Total Recoverable Chromium mg/kg dry wt 19 18 - - -
Total Recoverable Copper mg/kg dry wt 19 22 - - -
Total Recoverable Lead mg/kg dry wt 49 65 - - -
Total Recoverable Mercury mg/kg dry wt <0.10 <0.10 - - -
Total Recoverable Nickel mg/kg dry wt 30 26 - - -
Total Recoverable Zinc mg/kg dry wt 197 250 - - -
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry wt <0.03 <0.03 - - -
Acenaphthylene mg/kg dry wt <0.03 <0.03 - - -
Anthracene mg/kg dry wt <0.03 <0.03 - - -
Benzo[a]anthracene mg/kg dry wt 0.05 <0.03 - - -
Benzo[a]pyrene (BAP) mg/kg dry wt 0.04 <0.03 - - -
Benzo[b]fluoranthene + Benzo[j]  ma/kg dry wt 0.07 0.03 - - -
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt 0.03 <0.03 - - -
Benzo[k]fluoranthene mg/kg dry wt <0.03 <0.03 - - -
Chrysene mg/kg dry wt 0.06 <0.03 - - -
Dibenzo[a,h]anthracene mg/kg dry wt <0.03 <0.03 - - -
Fluoranthene mg/kg dry wt 0.05 0.04 - - -
Fluorene mg/kg dry wt <0.03 <0.03 - - -
Indeno(1,2,3-c,d)pyrene mg/kg dry wt <0.03 <0.03 - - -
Naphthalene mg/kg dry wt <0.14 <0.14 - - -
Phenanthrene mg/kg dry wt 0.03 <0.03 - - -
Pyrene mg/kg dry wt 0.06 0.05 - - -

Analyst's Comments

Appendix No.1 - Asbestos results
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SUMMARY OF METHODS

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

Sample Type: Soil

Test Method Description Default Detection Limit |Sample No
Environmental Solids Sample Air dried at 35°C and sieved, <2mm fraction. - 2-4, 6, 10,
Preparation Used for sample preparation. 15, 18-20,
May contain a residual moisture content of 2-5%. 22,26, 31,
34, 36,
38-39,
41-46
Heavy metals, screen Dried sample, <2mm fraction. Nitric/Hydrochloric acid digestion, - 2,6, 10, 15,
As,Cd,Cr,Cu,Ni,Pb,Zn,Hg ICP-MS, screen level. 18-19, 22,
26, 31, 34,
38-39,
41-46
Heavy metal screen level Dried sample, <2mm fraction. Nitric/Hydrochloric acid digestion, - 3-4, 20, 36
As,Cd,Cr,Cu,Ni,Pb,Zn ICP-MS, screen level.
Polycyclic Aromatic Hydrocarbons Sonication extraction, Dilution or SPE cleanup (if required), GC- - 2-4, 6, 10,
Screening in Soil MS SIM analysis (modified US EPA 8270). Tested on as 15, 18-20,
received sample. 22, 26, 31,
[KBIs:5786,2805,2695] 34, 36,
38-39,
41-46
Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.10 g/100g as rcvd 2-4, 6, 10,
dry) , gravimetry. US EPA 3550. (Free water removed before 15, 18-20,
analysis). 22,26, 31,
34, 36,
38-39,
41-46
Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. - 2-4, 6, 10,
15, 18-20,
22, 26, 31,
34, 36,
38-39,
41-46
Qualitative Identification of Asbestos 150-200g, sealed plastic bag. Polarised Light Microscopy and - 3,18, 45
dispersion staining techniques. Subcontracted to Dowdell &
Associates, 4 Cain Road, Penrose, Auckland. AS 4964 (2004) -
Method for the Qualitative / Semi-Quantitative ldentification of
Asbestos in Bulk Samples.
Total Recoverable Boron Dried sample, sieved as specified (if required). 20 mg/kg dry wt 2-4, 6, 10,
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US 15, 18-20,
EPA 200.2. 22, 26, 31,
34, 36,
38-39,
41-46

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the

client.

This report must not be reproduced, except in full, without the written consent of the signatory.

i Ay s

Carole Rodgers-Carroll BA, NZCS

Client Services Manager - Environmental Division

Lab No: 1202868 v 2

Hill Laboratories

Page5of 5




Appendix No.1 - Asbestos results - Page 1 of 2

DOWDELL & ASSOCIATES LTD

OCCUPATIONAL HEALTH ANALYSTS & CONSULTANTS

4 Cain Rd, Penrose, PO Box 112-017 Auckland 1642, Phone (09) 5260-246. Fax (09) 5795-389.

20" November 2013

Hill Laboratories
Private Bag 3205
Waikato Mail Centre
Hamilton 3240

Dear Sir/Madam
Re: Bulk Fibre Analysis
Sampled by : Client
Date received : 20" November 2013
Laboratory no. : 50488
Description : 3 x soil sample(s)
Location :-
Reference no. : 136094
Method : AS 4964 (2004) - Method for the Qualitative Identification of

Asbestos in Bulk Samples

We examined the following sample(s) using Low Powered Stereomicroscopy followed by ‘Polarised Light Microscopy’
including Dispersion Staining Techniques. The following result(s) relate(s) to the sample(s) as received:

Reg no: F1129 Labelled as: 1202868/3
Sample size: Wet weight 55.8 g/ Dry weight 39.9 g
Result: Asbestos NOT detected.

Reg no: F1130 Labelled as: 1202868/18
Sample size: Wet weight 71.5 g/ Dry weight 58.1 g
Result: Asbestos NOT detected.

Reg no: F1131 Labelled as: 1202868/45
Sample size: Wet weight 22.2 g/ Dry weight 19.3 g
Result: Asbestos NOT detected.

Yours faithfully
DOWDELL & ASSOCIATES LTD

@wem'

Imtiaz Damani MSc

Analyst
C; 8[/\_/\~ N2 586
N 7,
E.Sheldon BSc (Hon) fa=——rn A
Analyst Hac=MRA o @
E e B
Ak

i) o w l'nr realind accredied
Dl N laboratory

WWW.DOWDELLASSOCIATES.COM — OCCUPATIONAL HEALTH ANALYSTS & CONSULTANTS
Lab No: 50488 Page 1 of 2
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Laura Sands
Occupational Hygienist

NOTE:
e  This report must not be altered, or reproduced except in full.

. Sample weights are defined as;
a. (Wet Weight) - Weight of sample that has been analysed.
b. (Dry Basis) - Combusted dry weight of the analysed sample.

New Zealand has no specific guidelines with regard to asbestos content in soils. However, we recommend that the Australian
Government's enHealth Council's Document '"Management of Asbestos in the Non-Occupational Environment' — 2005 and the (DOH)

WA's 'Guidelines for the Assessment, Remediation and Management of Asbestos Contaminated Sites in Western Australia — May 2009
be consulted.

WWW.DOWDELLASSOCIATES.COM — OCCUPATIONAL HEALTH ANALYSTS & CONSULTANTS
Page 2 of 2
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INTRODUCTION

This report has been prepared at the request of Ryman Healthcare Limited

(Ryman).

The purpose of the report is to provide an urban design review of the
environmental effects of the proposed retirement village at Ngataringa Road,
Narrow Neck, Auckland, as part of the current resource consent application to

the Auckland Council.

Clinton Bird Urban Design Limited (CBUD) has been involved in the proposed
Ryman retirement village design since its inception and, as a result of that
involvement, the progression of the design has been subject to a number of

iterations.
| have visited the site and its surroundings on three occasions.

Except where otherwise stated, all photographs were taken by the author of
this report, using a 35mm digital SLR lens, which is the equivalent of a 50mm
non-digital lens. Panoramic photographs consist of two or more 35mm digital

photographs joined together using HP Photosmart Stitch software.

This report is based upon drawings supplied to the author by Ryman
Healthcare Limited. @The drawing reference numbers are recorded in

Annexure 1 to this report.

THE SITE CONTEXT
Location

The 4.2515 hectare site is situated at Ngataringa Road, Narrow Neck, on
Auckland’s North Shore (see Figure 1).

The site is approximately 2 kilometres to the north of the Devonport shopping

centre and its associated cross-harbour ferry terminal (see Figure 1).
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Figure 1: An Auckland Council GIS Viewer image of part of Auckland’s North
Shore, illustrating the 4.2515 hectare Ryman site (highlighted in red) in its

regional context.
Character of existing context

To the immediate north, east and west of the site are relatively mature,
medium density residential areas, while to the south is Ngataringa Bay on the
edge of the Waitemata Harbour.

Almost immediately to the south-east of the site is the Waitemata Golf
Course, while directly across the Ngataringa Bay estuary is Ngataringa Park
and Dacre Park. Further to the south-east is Mt Victoria. To the south and
south-west of the site is the Navy Supply Depot, the Ngataringa Bay Sports
Field and Te Taua Moana Marae (see Figures 1 and 2).
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Figure 2: An Auckland Council GIS Viewer image of the Ryman site (highlighted
in red) illustrating its relationship to Ngataringa Park, Dacre Park, the
Waitemata Golf Course, Mt Victoria, the Naval Supply Depot, the Ngataringa
Bay Sports Field and Te Taua Moana Marae.

The site lies at the interface of a mature, medium-density residential area and
the eastern-most reach of Ngataringa Bay (see Figures 1, 2 and 3).
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Figure 3: An Auckland Council GIS Viewer image illustrating the Ryman site

(highlighted in red) and its relationship to its immediate Narrow Neck context.

The residential properties directly opposite the northern, Ngataringa Road,
frontage of the site contain one and two storey high, typically suburban,
detached houses, which vary widely in age, materials and architectural style.
A similar situation applies to the houses opposite the eastern and western

boundaries of the site (see Figures 4, 5 and 6).
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Figure 4: From top left to bottom right: Views of the residential properties at 4,
6, 8, 10, 12, 12A, 14 and 16 Ngataringa Road, directly opposite the site.





