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1. Introduction and Description of Subdivision 

This Geotechnical Completion Report (GCR) has been prepared for Hugh Green Limited as part of 
the documentation required to be submitted to the Auckland Council following residential subdivisional 
development. 

It contains our Suitability Statement, relevant test data and the Harrison Grierson Consultants Limited 
as-built plan set relating to Stage 9 of the Donegal Stud Residential Subdivision as follows: 
 
Table 1:  Harrison Grierson Consultants Limited As-Built Plans 

Title Reference No. Date 

Stage 9 Finished Level Contours As-Built Plan 139707-AB200 Rev A  31 July 2017 

Stage 9 Earthworks Cut and Fill As-Built Plan 139707-AB210 Rev A  31 July 2017 

Stage 9 Earthworks Minimum Floor Level As-Built Plan 139707-AB301 Rev A  26 July 2017 

Stage 9 Earthworks Pavement As-Built Plan Sheet 1 139707-AB330 Rev A  26 July 2017 

Stage 9 Earthworks Pavement As-Built Plan Sheet 2 139707-AB331 Rev A  26 July 2017 

Stage 9 Earthworks Pavement As-Built Plan Sheet 3 139707-AB332 Rev A  26 July 2017 

Stage 9 Earthworks Pavement As-Built Plan Sheet 4 139707-AB333 Rev A  26 July 2017 

Stage 9 Earthworks Services As-Built Plan 139707-AB550 Rev A  26 July 2017 

This report covers the construction period early-August 2016 to mid-November 2016.  It is intended to 

be used for certification purposes for: 

 53 residential lots numbered 1 to 53; and 

 6 new roads named Road 1 to Road 6. 

Stage 9 of the subdivision is located at 80 Drumbuoy Drive and as can be seen on the cut fill as-built 
plan, most of the lots have been partly or totally affected by filling, to a maximum depth of up to 
approximately 2.5 metres. 

2. Related Reports 

Geotechnical Reports prepared on the subject land by this consultancy are as a follows: 

 Geotechnical Investigation Report on Donegal Stud subdivision, reference GENZNEWP15126; 

dated 26 May 2011; 

 Geotechnical Completion Report on Donegal Stud Stage 4, reference GENZAUCK15126AC, 

dated 11 November 2013; 

 Geotechnical Completion Report on Donegal Stud Stage 6, reference GENZAUCK15126AF, dated 

16 June 2014; 

 Geotechnical Investigation Report on 62 Thomas Road, Flat Bush, reference GENZNEWP16403, 

dated 18 December 2014;  

 Geotechnical Completion Report on Donegal Stud Stage 7, reference GENZAUCK15126AG-AB, 

dated 22 October 2015; and 
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 Geotechnical Completion Report on Donegal Stud Stage 8, reference GENZAUCK16403AA, dated 

6 December 2016. 

The conclusions and recommendations of those documents (where relevant) have been reviewed 

during the preparation of this report. 

3. Earthworks Operations 

3.1. Plant 

The main items of plant used by the Contractor, HEB Contractors Limited were: 

 2 x Motor scrapers; 

 1 x Bulldozer and scoop; 

 1 x Bulldozer; 

 1 x Moxy Dump Truck; 

 4 x Excavators; 

 3 x Tractor;  

 1 x Water Cart; 

 1 x loader; 

 1 x 825 Caterpillar Sheep Foot compactors; 

 1 x Grader; and 

 2 x Vibrating Drum Rollers. 

3.2. Construction Programme 

Earthworks operations for Stage 9 commenced in early November 2016 with the construction of a 
temporary silt pond just beyond the western boundary of the development area. Prior to the formation 
of the pond (and all subsequent temporary silt ponds) the existing topsoil was removed from its 
footprint. During this phase of works, areas containing soft alluvial deposits (namely the western side 
of the pond) were undercut by approximately 0.5m. The excavated materials were then replaced with 
compacted Soft Pit Run rock (SPR). Filling to form the pond bunds commenced shortly after the 
completion of the undercut. Enabling works then expanded to include the construction of the western 
temporary silt ponds located within Lot 36 and immediately south of Lot 36 (below Road 4). 

By mid-November 2016 the enabling works were completed. At this time topsoil stripping commenced 
and during this period, numerous stockpiles of topsoil, building debris and clay were uplifted and 
removed off site. By late November the majority of the stockpiles and topsoil had been removed and 
earthworks then focussed on the construction of the fill batter adjacent to Road 2. A bench was 
formed at the toe of the slope prior to the placement of filling to form the batter. Once the bench was 
formed, filling sourced from the down cutting of lots was placed to an Engineer certified standard until 
design subgrade levels were achieved.   

By early December 2016 the, construction of Road 2 fill batter was complete and topsoil was re-
spread over the batter face. At this time the fill area located between Road 1 and Road 3 was placed 
and compacted. However, due to soft subgrade the required compaction criteria could not be 
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achieved and the fill materials within Lots 6, 7, 15 and 16 were undercut by approximately 0.6m. The 
excavated materials were then reconditioned and replaced to an engineer certified standard.  

By mid to late December 2016 bulk earthworks to form Lots 1 to 36 were mostly complete apart from 
the trimming of the internal accessways to subgrade level. At this time installation of site services 
commenced in the north western corner of the site and continued steadily toward Lot 26. Internal 
roads were then trimmed to design subgrade level as the installation of services progressed toward 
the east.  

Earthworks recommenced in early January 2017 after the Christmas holiday period with the stripping 
of topsoil and removal of stockpiles comprised of unsuitable material. Topsoil stripping and stockpile 
removal was initially focussed on the northern slopes below and encompassing Road 4 road reserve. 
The removal of materials in this area revealed uncertified filling that was most likely placed to form a 
pre-existing farm track. This material was then uplifted and the toe of the slope benched ready to 
receive engineer certified filling.  

Due to portions of Road 4 containing engineer certified fill embankments with typical slope gradients 
exceeding 1(V):2.5(H), biaxial geogrid was placed parallel to the face of the embankment, every 0.5m 
lift. Geogrid was included in the embankment design to provide additional strength and to prevent any 
adverse effects related to long term soil creep from occurring. Construction of the engineer fill batter 
commenced shortly thereafter. 

By mid- January 2017 earthworks to construct a Soft-Pit-Run (SPR) engineer certified fill 
embankment near the intersection of Road 4 and Road 5. The initial works focussed on removing the 
soft saturated alluvial deposits from the toe of the proposed embankment to provide a stable 
foundation. An undercut up to 2m below the existing ground level was conducted to remove the weak 
materials and to expose weathered moderately dense sand commonly associated with the East Coast 
Bays transition to bedrock.   

By late January 2017 the undercut had been backfilled with SPR compacted to an engineer certified 
standard. At this time two underfill drains comprised of a 160mm perforated drain coil surrounded by 
drainage metal and then fully wrapped in geotextile were installed in shallow trenches at the toe and 
into the natural subsoils forming the slope behind the SPR fill embankment. 

SPR was the placed over the trenches and then construction of the engineer fill embankment 
commenced. Due to the slopes in this portion of the embankment exceeding 1(V):1.5(H) biaxial 
geogrid was placed parallel to the face of the embankment, every 0.5m lift. The geogrid was added to 
prevent shallow slumping from occurring in the face of the embankment.  

Construction of the SPR batter continued until late January 2017 when the surface of the SPR was 
approximately 1m below design subgrade level. At this time the fill material was substituted with 
cohesive clay fill so that uniformity of Road 4 subgrade could be maintained. Once the final batter 
gradients had been formed the stabilised embankments were covered with topsoil. 

From early February2017 the installation of site services and the formation of Roads 4, 5 and 6 
became the focus of the site earthworks operations. By late April 2017 the bulk of the site services 
had been installed and the temporary stormwater pond to the north of Road 4 was prepared for 
backfilling so that a stormwater outlet structure and associated pipework could be constructed.  

The preparation works involved the removal of any soft saturated alluvial deposits from within the 
pond as well as the removal of any soft and unduly weak deposits of alluvium from the toe of the pond 
batter adjacent to the stream. Due to the soft materials at the location of the toe an approximately 1m 
deep undercut was performed to provide a hard base for the filling to be compacted on. Once the 
undercut was backfilled with SPR, filling of the pond and construction of the batter commenced. 

The installation of outlet structure and associated pipework commenced once the fill level reached the 
design subgrade level. Filling over the pipework and formation of the final batter commenced once the 
outlet structure and associated pipework were installed.  
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By early May 2017 the earthworks to construct the embankment over the stormwater outlet and 
pipework was complete. At this time work to construct a gabion basket retaining wall along the crest 
of Road 4 SPR embankment commenced. 

The enabling works for the gabion basket wall involved the removal of the surface layer of clay fill 
placed over the SPR that was within the footprint of the proposed retaining wall. GAP40 hardfill was 
then placed over the SPR and compacted with a 500kg vibrating plate compactor to an engineer 
certified standard. Construction of the gabion basket retaining wall commenced once the base had 
been formed. 

The remainder of Road 4 was formed once the construction gabion basket retaining was completed.  

4. Quality Assurance and Controls 

4.1. Inspections 

During the earthworks engineering inspections were undertaken on a regular basis to assess 
compliance with NZS 4431 and our project specific recommendations and specifications. Project 
specific inspections were required on this stage of the development for: 

 Topsoil stripping; 

 Mucking out of the gully areas prior to the placement of fill materials to ascertain that all mullock 
and soft inorganic subsoils had been removed to our satisfaction; 

 Silt pond stripping and subsequent preparation prior to backfilling to ensure that all soft unsuitable 
material had been removed; 

 Placement of geogrid in mechanically stabilised batters; 

 Observed bulk cut to fill operations; and 

 Observe the removal of unsuitable fill. 

4.2. Quality Control Criteria 

4.2.1. Compaction 

Due to the varying soil types being used as filling, the compaction control criteria of minimum 

allowable shear strength and maximum allowable air voids were mainly used for quality assurance 

purposes. 

Specification details were as follows: 

Minimum Shear Strength and Maximum Air Voids Method 

Table 2: Minimum Shear Strength and Maximum Air Voids Method 

(a) Air Voids Percentage  

 (As defined in NZS 4402)  

 General Fill  

 Average value less than 10% 

 Maximum single value 12% 

 Maximum value   
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(b) Undrained Shear Strength  

 (Measured by Pilcon shear vane - calibrated using NZGS 2001 method)  

 General fill  

 Average value not less than 140 kPa 

 Minimum single value  120 kPa 

 

Table 3: Clegg Impact Value (CIV) Testing 

(a) Clegg Impact Value  

 (As defined in ATSM D 5874-2002)  

 4.5kg Clegg  

 Average value less than 25 

 Minimum single value 20 

4.3. Quality Assurance Testing 

4.3.1. Compaction 

Regular insitu density, strength and water content tests were carried out on all areas of the filling at or 

in excess of the frequency recommended by NZS 4431. For completeness all testing undertaken 

during the 2016 to 2017 earthworks construction season are appended herein. 

Testing conducted on the initial layers on SRP filling placed for the stability undercut at the toe of 

Embankment D, (as shown on the attached Geotechnical Building Zones and Engineered 

Embankments Plan) failed to meet the required standard. This was due to saturation of the SPR from 

high groundwater levels. However, as an added check, the materials was proof rolled with a 8 tonne 

compactor and deemed suitable 

5. Project Evaluation 

5.1. Restricted Building Area 

The appended Geotechnical Building Zone and Engineer Certified Embankments plan (Figure 1, 
Appendix D) shows areas requiring specific foundation design (Specific Design Zone A) due to the 
allotments containing or being immediately adjacent to slope gradients greater than 1(V):4(H). 

Details of resulting building and earthworks restrictions within these areas are presented in the 
Suitability Statement. 

5.2. Bearing Capacity and Settlement of Building 
Foundations 

Following the completion of earthworks operations, we returned to the site on 18 May 2017 and 26 

May 2017 and drilled a series of hand auger boreholes at appropriate natural ground locations in 

order to evaluate likely foundation options for future building development. Topsoil depths on each lot 

were also assessed at this time. 
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At current subgrade levels all filled and undisturbed natural ground has a geotechnical ultimate 

bearing capacity of 300 kPa within the influence of conventional shallow residential building 

foundation loads. 

It should be noted that NZS 3604 only allows a maximum backfill depth of 600mm over the building 
platform of a dwelling unless an Engineering design solution is proposed, on account of the risk of 
induced consolidation of the subsoils caused by the weight of the backfill. 

5.3. Expansive Soils 

Two sets of Expansive soil tests were carried out on samples selected from within the zone of likely 
influence of shallow building foundations in Stage 9 development area. 

These tests were carried out in accordance with NZS 4402, "Methods of Testing Soils for Civil 
Engineering Purposes" test section 2 and were primarily intended to assess the Expansive Classes of 
the site materials as defined in AS 2870, "Residential Slabs and Footings – Construction". 

All test results are IANZ (International Accreditation New Zealand) endorsed and full details are 
appended. 

The AS 2870 Site Class for this subdivision is M (moderate), and is based on the laboratory results 
together with our visual-tactile assessment and local knowledge. Specific design alternatives for this 
Site Class are presented in the Suitability Statement. 

5.4. Lot Gradients 

The stability of the critical areas of the site, including the steep batters in the vicinity of Road 4 and 
adjacent to Lots 26 and 36 to 37 have been assessed for potential circular failure under worst case 
scenario groundwater conditions. The soil parameters selected were based on assumed realistic 
conditions. 

For Lots 26 and 36 to 37, the appended stability analyses demonstrates that factors of safety against 
instability in excess of 1.5 (under prevailing groundwater conditions) and in excess of 1.3 (under 
elevated groundwater conditions), refer Appendix D. We consider that these results are satisfactory 
and are therefore satisfied that these lots are not subject to the hazards described in section 71(3) of 
the Building Act. 

However, slope gradients immediately adjacent to the south eastern boundaries of Lots 26 and 36 to 
37 contain slope gradients steeper than 1V:4H (14 degrees). Slope gradients steeper than 1V:4H are 
susceptible to a natural process known as soil creep and as a result two geotechnical zones have 
been introduced, refer Figure 1, Appendix D.  

For Road 4 SPR embankment, our stability analyses demonstrated that the required factor of safety 
against instability of 1.5 under prevailing groundwater conditions was achievable whereas, the 
required factor of 1.3 under of safety under elevated groundwater conditions could not be achieved. 
Therefore underfill drains were installed beneath and behind the SPR embankment to provide control 
over the groundwater regime in this area. As an added measure, biaxial geogrid was placed every 
0.5m lift to provide additional strength to the embankment. 

Stability assessments conducted on Road 2 and Road 4 engineer fill embankments (reported on in 
our geotechnical investigation report, dated 29 July 2016) returned stability assessments in excess of 
the required criteria under prevailing and elevated groundwater conditions. However, as an added 
measure, the engineer fill embankment for Road 4 was reinforced with biaxial geogrid placed parallel 
to the batter face every 0.5m lift. 

Details of the resulting building and earthworks restrictions within the geotechnical zones and 
adjacent, are presented in the Suitability Statement. 
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5.5. Fill Induced Settlement 

As a result of our pre-fill inspections and quality control testing, we are of the opinion that induced 
differential settlements beneath or within the certified filling due to its imposed weight should be 
insignificant with respect to conventional NZS 3604 residential building developments. 

5.6. Vegetation Cover 

Wherever practical on sloping land beyond building platform areas all existing grass cover should be 

maintained and even supplemented with new plantings. Any vegetation cleared beyond the 

immediate area of building platforms for temporary construction purposes should be replanted 

replaced as soon as possible. 

The contribution of appropriate vegetation cover to overall sediment and erosion control should not be 

underestimated. 

5.7. Stormwater Controls 

It is important on all sloping lots that due care is paid to the design and construction of appropriate 

stormwater disposal systems. These systems should serve to collect all runoff from roofs, decks and 

paved areas, together with discharges from retaining wall drains and other subsoil drains and should 

connect directly into the public stormwater drainage network. 

5.8. Service Trenches 

As is normal on all subdivisions, building developments involving foundations within a 45 degree zone 
of influence from pipe inverts will require engineering input. However, it is unlikely to be an issue for 
Stage 8 based on the as-built plans. 

5.9. Road Subgrades 

Dynamic Cone Penetrometer (DCP) testing was undertaken at regular intervals on the road 
subgrades and the results were subsequently forwarded to Harrison Grierson Consultants Limited for 
pavement design purposes. We understand that all of Road 4 was undercut by 300mm and the 
undercut was then replaced with GAP65 hardfill. 

5.10. Underfill Drains 

During the construction of Road 4 SPR fill embankment two perforated underfill drains were placed 

under the toe of the SPR embankment and extending back into the natural soils forming the existing 

slopes to tap groundwater seepages prior to filling, as required by NZS 4431. 

These drains were intended to intercept localised groundwater seepages and springs during 

earthworks and to help provide general control over groundwater levels. They are buried beneath 0.5 

to 2.5m depth of engineered filling placed during the construction season of 2016 to 2017. In the 

event of any foundation solutions being constructed in the 45 degree zone of influence of these 

drains, they must be endorsed by an Engineer to ensure they do not compromise the function of the 

drains. 
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5.11. Topsoil 

Topsoil depths in likely building platform areas were checked by the drilling of a borehole in the 
approximate centre of each of the lots. Our findings, which are indicative only and subject to variation 
at other locations, show that likely topsoil depths are between 200 mm and 400 mm.    

5.12. Contractor’s Work 

We have relied on the Contractor’s work practices and assume that the works have been carried out 

in accordance with: 

(i) The approved Contract drawings and design details,  

(ii) The approved Contract specifications, 

(iii) Authorised Variations to (i) and (ii) during the execution of the works, 

(iv) The conditions of Resource, Earthworks and Building Consents where applicable, 

(v) The relevant Coffey Geotechnics reports, recommendations and site instructions, 

and that all as-built information and other details provided to the Client and/or Coffey Geotechnics are 

accurate and correct in all respects. 

6. Statement of Professional Opinion as to the 
Suitability of Land for Building Development  

I, Kah-Weng Ho, of Coffey Geotechnics (NZ) Limited, Auckland, hereby confirm that: 

1. I am a Chartered Professional Engineer experienced in the field of geotechnical engineering as 
defined in section 1.2.3 of NZS 4404 and was retained by the Developer as the Geotechnical 
Engineer on Stage 9 of the Donegal Stud residential subdivision, Flat Bush. 

2. The extent of preliminary investigations carried out to date are described in Geotechnical 
Investigation Report, reference GENZAUCK16856AA, dated 29 July 2016. The conclusions and 
recommendations of that document have been re-evaluated in the preparation of this report. 
Details of the results of all tests carried out are appended. 

3. In my professional opinion, not to be construed as a guarantee, I consider that: 

 The earth fills shown on the appended Harrison Grierson Consultants Limited Cut-Fill As-Built 
Plan have been placed in compliance with NZS 4431 and related documents. 

b. The land encompassing Lot 26 and Lots 36 and 77 have been categorised into two 
Geotechnical Zones, namely Zone A and Zone B, as shown on the Geotechnical Building 
Zones and Engineered Embankments Plan in Appendix D. Specific comments on these 
zones are provided in (c) and (d) below. 

c. Subject to the geotechnical limitations, restrictions, recommendations and expansive soil 
requirements set out below, the finished ground within the land classified as ‘Zone A’ on the 
appended Geotechnical Zonation Plan is considered suitable for the construction of 
conventional light industrial buildings , as described in sub-section (h) below. 

d. ‘Zone B’ on the appended Geotechnical Zonation Plan is considered suitable for future 
building construction and earthworks provided that piling of the leading edge foundations is 
undertaken. The structural designer should attend to all details of pile spacing, diameter and 
load capacity and must also ensure that the design allows for any differential movement that 
may occur between the piled and unpiled portions of the dwelling. 
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 A geotechnical ultimate bearing capacity of 300 kPa may be assumed for shallow foundation 
design on all lots.   

Where a geotechnical bearing capacity greater than 300 kPa is required, (i.e. outside the 
limits of NZS 3604, such as when piling is undertaken), further specific site investigation and 
design of foundations should be carried out prior to building consent application. 

 The backfilling and compaction of the stormwater and sanitary sewer trenches on this 
subdivision has where possible been carried out to appropriate standards having regard for 
the prevailing ground conditions and associated compaction induced pipe loadings. 

Nevertheless, no building development should take place within the 45 degree zone of 
influence of drain inverts unless endorsed by specific site investigations, foundation designs 
and by construction inspections undertaken by a Chartered Professional Engineer 
experienced in geomechanics to ensure that lateral stability and differential settlement issues 
are addressed and that building loads are transferred beyond the influence of the pipe and 
the trench backfill.  

 The assessed AS 2870:2011 expansive site Class for all lots is M (moderate). 

 Subject to the geotechnical recommendations and expansive soil assessment associated with 
3(b), 3(c) 3(d) and 3(e) above: 

(i) The cut, filled and original ground within residential lot boundaries is generally suitable for 
residential buildings constructed in accordance with NZS 3604 (that incorporates specific 
foundation and associated structural design on account of the expansive soils site class) 
and related documents.  

(ii) On all lots foundation design may be carried out in accordance with AS 2870:2011 (Class 
M) or alternatively, a specific foundation and structural design may be undertaken by a 
Chartered Professional Engineer who should allow for expansive soil effects in the 
design. The minimum recommended foundation depth below cleared ground level 
following topsoil removal and benching of building platform areas is 600mm for NZS3604 
type strip and pad foundations. 

4. Road subgrades have been formed having due regard for slope stability and settlement, although 
CBR values will likely vary between natural and filled ground as is to be expected. 

7. Limitations  

The as-built plans and the professional opinion contained within this report are furnished to the 

Auckland Council and Hugh Green Limited for their purposes alone on the express condition that they 

will not be relied upon by any other person. Prospective purchasers should still satisfy themselves as 

to any specific conditions pertaining to their particular land interest. 

The appended table summarises the status of each residential lot covered by this Suitability 

Statement. 

For and on behalf of Coffey 

 

Prepared By:        Authorised By: 

 

Ray Berry       Kah-Weng Ho 

Senior Engineering Geologist     Senior Principal 
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Table 4:  Suitability Statement Summary  

Lot 
No. 

Comments Topsoil Depth 
(mm) 

Ultimate 
Bearing (kPa) 

AS2870:2011 
Class 

1 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

2 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

3 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

4 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

5 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

6 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

7 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

8 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

250 300 M 

9 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

10 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

11 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

12 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

13 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

14 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

15 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

16 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

17 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

18 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

250 300 M 

19 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

20 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

21 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

22 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

23 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

250 300 M 
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Lot 
No. 

Comments Topsoil Depth 
(mm) 

Ultimate 
Bearing (kPa) 

AS2870:2011 
Class 

24 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

25 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

26 Specific site investigation, foundation design 
and construction inspections required in 
Building Zone B as shown on Geotechnical 
Building Zone & Engineered Embankments 
Plan (Figure 1, Appendix D) due to slope 
gradients greater than 1 in 4 and due to the 
potential for adverse effects to foundations from 
long term soil creep.   
Elsewhere, AS 2870 foundation design or NZS 
3604 with minimum footing depth 600mm. 

250 300 M 

27 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

28 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

250 300 M 

29 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

30 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

31 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

32 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

33 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

250 300 M 

34 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

250 300 M 

35 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

36 Specific site investigation, foundation design 
and construction inspections required in 
Building Zone B as shown on Geotechnical 
Building Zone & Engineered Embankments 
Plan (Figure 1, Appendix D) due to slope 
gradients greater than 1 in 4 and due to the 
potential for adverse effects to foundations from 
long term soil creep.   
Elsewhere, AS 2870 foundation design or NZS 
3604 with minimum footing depth 600mm. 

200 300 M 

37 Specific site investigation, foundation design 
and construction inspections required in 
Building Zone B as shown on Geotechnical 
Building Zone & Engineered Embankments 
Plan (Figure 1, Appendix D) due to slope 
gradients greater than 1 in 4 and due to the 
potential for adverse effects to foundations from 
long term soil creep.   
Elsewhere, AS 2870 foundation design or NZS 
3604 with minimum footing depth 600mm. 

200 300 M 

38 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

250 300 M 
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Lot 
No. 

Comments Topsoil Depth 
(mm) 

Ultimate 
Bearing (kPa) 

AS2870:2011 
Class 

39 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

40 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

41 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

42 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

400 300 M 

43 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

400 300 M 

44 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

400 300 M 

45 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

400 300 M 

46 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

47 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

48 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

350 300 M 

49 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

350 300 M 

50 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

51 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

52 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

53 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

300 300 M 

  



 

 

 

Appendix A – Harrison Grierson Consultants 
Limited As-Built Plans 
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Appendix B – Classification Test Data 



Unknown (Sampled by Client)Source:
Disturbed SoilMaterial:

Sample Details
ETAM17S-04253Sample ID:
18/05/2017Date Sampled:

No SpecificationSpecification:
Unknown (Not IANZ Endorsed)Sampling Method:
Donegal Stud Stage 9, Flat BushProject Location:
Lot 9 / Lot 14Sample Location:

-Client Sample:

0.40 - 0.80 m

Test Results

23/05/2017
32.0

24/05/2017
Passing 425µm sieve

Natural state
No
No
18

Not Tested
Not Tested

83
Result

Liquid Limit NZS 4402:1986 Test 2.2
MethodDescription Limits

Plastic Limit NZS 4402:1986 Test 2.3
Plasticity Index NZS 4402:1986 Test 2.4
Linear Shrinkage NZS 4402:1986 Test 2.6
Curling
Cracking
Sample History
Fraction Tested
Date Tested
Moisture Content (%) NZS 4402:1986 Test 2.1
Date Tested

Tests indicated as not accredited are outside the
scope of the laboratory's accreditation. 
{This document may not be altered or reproduced
except in full. This report relates only to the positions
tested.}

26/05/2017

Material Test Report
Report No: ETAM17S-04253-1

Issue No: 1

Client:

Date of Issue:
IANZ Accredited Laboratory Number:105
Approved Signatory: Cesar Pura
(Senior Technician)Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

East Tamaki Laboratory
Coffey Services (NZ) Limited
144A Cryers Road, East Tamaki NZ 2013PO Box 58877, Botany, Manukau  NZ 2163
Phone: +64 9 272 3375
Fax:      +64 9 272 3378

Project No.: 773-ETAM00071AA
Principal: Ray Berry

Lot No.: As Below TRN: -

PO Box 8261, Symonds Street
Auckland    1150
Coffey Services (NZ) Limited (Auckland)

Page 1 of 1© 2000-2016 QESTLab by SpectraQEST.comForm No: 18909, Report No: ETAM17S-04253-1

Work Order: ETAM17W01874
Tested By:    CP
Comments



Unknown (Sampled by Client)Source:
Disturbed SoilMaterial:

Sample Details
ETAM17S-04254Sample ID:
18/05/2017Date Sampled:

No SpecificationSpecification:
Unknown (Not IANZ Endorsed)Sampling Method:
Donegal Stud Stage 9, Flat BushProject Location:
Lot 39Sample Location:

-Client Sample:

0.40 - 0.80 m

Test Results

23/05/2017
31.7

24/05/2017
Passing 425µm sieve

Natural state
No
No
20

Not Tested
Not Tested

99
Result

Liquid Limit NZS 4402:1986 Test 2.2
MethodDescription Limits

Plastic Limit NZS 4402:1986 Test 2.3
Plasticity Index NZS 4402:1986 Test 2.4
Linear Shrinkage NZS 4402:1986 Test 2.6
Curling
Cracking
Sample History
Fraction Tested
Date Tested
Moisture Content (%) NZS 4402:1986 Test 2.1
Date Tested

Tests indicated as not accredited are outside the
scope of the laboratory's accreditation. 
{This document may not be altered or reproduced
except in full. This report relates only to the positions
tested.}

26/05/2017

Material Test Report
Report No: ETAM17S-04254-1

Issue No: 1

Client:

Date of Issue:
IANZ Accredited Laboratory Number:105
Approved Signatory: Cesar Pura
(Senior Technician)Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

East Tamaki Laboratory
Coffey Services (NZ) Limited
144A Cryers Road, East Tamaki NZ 2013PO Box 58877, Botany, Manukau  NZ 2163
Phone: +64 9 272 3375
Fax:      +64 9 272 3378

Project No.: 773-ETAM00071AA
Principal: Ray Berry

Lot No.: As Below TRN: -

PO Box 8261, Symonds Street
Auckland    1150
Coffey Services (NZ) Limited (Auckland)

Page 1 of 1© 2000-2016 QESTLab by SpectraQEST.comForm No: 18909, Report No: ETAM17S-04254-1

Work Order: ETAM17W01874
Tested By:    CP
Comments



 

 

 

Appendix C - Field Density Test Summary Sheets 



































































































































Testing Details
Site Tested: Retaining wall fill,  

CH 00m = Northern edge of fill
Tested By: Alistair Brown
Date Tested: 18/01/2017
Time Tested: 08:00
Material: Run of Pit
Field Methods: NZS 4407:2015 Test 4.3

Compaction Target Details
Material Sample ID: External
MDD Method: ~
Max. Dry Density: 1.89 t/m³ @ 7.5 %
Min. Dry Density (t/m³): 1.80
Solid Density Type:

Test Results
Chainage (m) Offset (m) Offset From Layer Probe Depth

(mm)
Moisture (%) Wet Density

(t/m³)
Dry Density

(t/m³)
Relative

Compaction
(%)

10 2.0 Eastern edge of fill 1.5m from *BOF 0 8.5 2.19 2.02 106.9
20 2.0 Eastern edge of fill 1.5m from *BOF 0 9.0 2.24 2.06 108.9

Tests indicated as not accredited are outside the
scope of the laboratory's accreditation. 
{This document may not be altered or reproduced
except in full. This report relates only to the positions
tested.}

20/06/2017

Nuclear Density Report
Report No: ND:ETAM17W00232

Issue No: 2

Client:

Date of Issue:
IANZ Accredited Laboratory Number:105
Approved Signatory: Eric Paton
(Laboratory Manager)

This report replaces all previous issues of report no 'ND:ETAM17W00232'.

Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

East Tamaki Laboratory
Coffey Services (NZ) Limited
144A Cryers Road, East Tamaki NZ 2013PO Box 58877, Botany, Manukau  NZ 2163
Phone: +64 9 272 3375
Fax:      +64 9 272 3378

Project No.: 773-ETAM00071AA
Principal: Ray Berry

Lot No.: - TRN: -

PO Box 8261, Symonds Street
Auckland    1150
Coffey Services (NZ) Limited (Auckland)

Page 1 of 1Form No: 18988, Report No: ND:ETAM17W00232 © 2000-2016 QESTLab by SpectraQEST.com

~ Test was conducted externally and is not accredited by this laboratory.
Percentage of Relative Compaction calculations are not IANZ endorsed as part of this report.
Minimum Dry Density is assumed
*BOF = Base of Fill

Comments



Testing Details
Site Tested: Road 4

CH 00m = Culvert wall, northbound
Tested By: Jock Barns-Graham
Date Tested: 18/01/2017
Time Tested: 11:30
Material: SPR
Field Methods: NZS 4407:2015 Test 4.3

Compaction Target Details
Material Sample ID: External
MDD Method: ~
Max. Dry Density: 1.89 t/m³ @ 7.5 %
Min. Dry Density (t/m³): 1.80
Solid Density Type:

Test Results
Chainage (m) Offset (m) Offset From Probe Depth

(mm)
Moisture (%) Wet Density

(t/m³)
Dry Density (t/m³) Relative

Compaction
(%)

10 1.5 Silt fence 0 9.0 2.14 1.97 104.2

Tests indicated as not accredited are outside the
scope of the laboratory's accreditation. 
{This document may not be altered or reproduced
except in full. This report relates only to the positions
tested.}

20/06/2017

Nuclear Density Report
Report No: ND:ETAM17W00233

Issue No: 2

Client:

Date of Issue:
IANZ Accredited Laboratory Number:105
Approved Signatory: Eric Paton
(Laboratory Manager)

This report replaces all previous issues of report no 'ND:ETAM17W00233'.

Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

East Tamaki Laboratory
Coffey Services (NZ) Limited
144A Cryers Road, East Tamaki NZ 2013PO Box 58877, Botany, Manukau  NZ 2163
Phone: +64 9 272 3375
Fax:      +64 9 272 3378

Project No.: 773-ETAM00071AA
Principal: Ray Berry

Lot No.: - TRN: -

PO Box 8261, Symonds Street
Auckland    1150
Coffey Services (NZ) Limited (Auckland)

Page 1 of 1Form No: 18988, Report No: ND:ETAM17W00233 © 2000-2016 QESTLab by SpectraQEST.com

~ Test was conducted externally and is not accredited by this laboratory.
Percentage of Relative Compaction calculations are not IANZ endorsed as part of this report.
Minimum Dry Density is assumed

Comments



Testing Details
Site Tested: Road 4, SPR fill area by the stream

Ch 00m = Culvert wall, northbound
Tested By: Jock Barns-Graham
Date Tested: 19/01/2017
Time Tested: 08:00
Material: SPR
Field Methods: NZS 4407:2015 Test 4.3

Compaction Target Details
Material Sample ID: External
MDD Method: ~
Max. Dry Density: 1.89 t/m³ @ 7.5 %
Min. Dry Density (t/m³): 1.80
Solid Density Type:

Test Results
Chainage (m) Offset (m) Offset From Probe Depth

(mm)
Moisture (%) Wet Density

(t/m³)
Dry Density (t/m³) Relative

Compaction
(%)

22 1.5 Silt fence 0 7.5 2.20 2.05 108.3

Tests indicated as not accredited are outside the
scope of the laboratory's accreditation. 
{This document may not be altered or reproduced
except in full. This report relates only to the positions
tested.}

20/06/2017

Nuclear Density Report
Report No: ND:ETAM17W00258

Issue No: 3

Client:

Date of Issue:
IANZ Accredited Laboratory Number:105
Approved Signatory: Eric Paton
(Laboratory Manager)

This report replaces all previous issues of report no 'ND:ETAM17W00258'.

Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

East Tamaki Laboratory
Coffey Services (NZ) Limited
144A Cryers Road, East Tamaki NZ 2013PO Box 58877, Botany, Manukau  NZ 2163
Phone: +64 9 272 3375
Fax:      +64 9 272 3378

Project No.: 773-ETAM00071AA
Principal: Ray Berry

Lot No.: - TRN: -

PO Box 8261, Symonds Street
Auckland    1150
Coffey Services (NZ) Limited (Auckland)

Page 1 of 1Form No: 18988, Report No: ND:ETAM17W00258 © 2000-2016 QESTLab by SpectraQEST.com

~ Test was conducted externally and is not accredited by this laboratory.
Percentage of Relative Compaction calculations are not IANZ endorsed as part of this report.
Minimum Dry Density is assumed

Comments



Testing Details
Site Tested: SPR embankment,  

CH 00m = Northern edge of SPR embankment
Tested By: Alistair Brown
Date Tested: 20/01/2017
Time Tested: 13:45
Material: SPR
Field Methods: NZS 4407:2015 Test 4.3

Compaction Target Details
Material Sample ID: External
MDD Method: ~
Max. Dry Density: 1.89 t/m³ @ 5.5 %
Min. Dry Density (t/m³): 1.80
Solid Density Type:

Test Results
Chainage (m) Offset (m) Offset From Layer Probe Depth

(mm)
Moisture (%) Wet Density

(t/m³)
Dry Density

(t/m³)
Relative

Compaction
(%)

5 1.5 Embankment edge 3.0m to FL 0 7.0 1.99 1.86 98.2
15 1.5 Embankment edge 3.0m to FL 0 6.5 2.03 1.91 101.1
25 1.5 Embankment edge 3.0m to FL 0 7.5 2.07 1.93 101.9

Tests indicated as not accredited are outside the
scope of the laboratory's accreditation. 
{This document may not be altered or reproduced
except in full. This report relates only to the positions
tested.}

20/06/2017

Nuclear Density Report
Report No: ND:ETAM17W00286

Issue No: 4

Client:

Date of Issue:
IANZ Accredited Laboratory Number:105
Approved Signatory: Eric Paton
(Laboratory Manager)

This report replaces all previous issues of report no 'ND:ETAM17W00286'.

Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

East Tamaki Laboratory
Coffey Services (NZ) Limited
144A Cryers Road, East Tamaki NZ 2013PO Box 58877, Botany, Manukau  NZ 2163
Phone: +64 9 272 3375
Fax:      +64 9 272 3378

Project No.: 773-ETAM00071AA
Principal: Ray Berry

Lot No.: - TRN: -

PO Box 8261, Symonds Street
Auckland    1150
Coffey Services (NZ) Limited (Auckland)

Page 1 of 1Form No: 18988, Report No: ND:ETAM17W00286 © 2000-2016 QESTLab by SpectraQEST.com

~ Test was conducted externally and is not accredited by this laboratory.
Percentage of Relative Compaction calculations are not IANZ endorsed as part of this report.
Comments



Testing Details
Site Tested: Road 4 - SPR fill beside the stream,  

Refer to plan
Tested By: Jock Barns-Graham
Date Tested: 23/01/2017
Time Tested: 08:30
Material: SPR
Field Methods: NZS 4407:2015 Test 4.3

Compaction Target Details
Material Sample ID: External
MDD Method: ~
Max. Dry Density: 1.89 t/m³ @ 5.5 %
Min. Dry Density (t/m³): 1.80
Solid Density Type:

Test Results
Chainage (m) Offset (m) Offset From Probe Depth

(mm)
Moisture (%) Wet Density

(t/m³)
Dry Density (t/m³) Relative

Compaction
(%)

24 2.0 Culvert wall 0 8.5 1.90 1.75 92.7
34 2.0 Culvert wall 0 9.0 2.04 1.87 99.1
40 2.0 Culvert wall 0 8.5 1.97 1.81 95.8

Tests indicated as not accredited are outside the
scope of the laboratory's accreditation. 
{This document may not be altered or reproduced
except in full. This report relates only to the positions
tested.}

20/06/2017

Nuclear Density Report
Report No: ND:ETAM17W00324

Issue No: 3

Client:

Date of Issue:
IANZ Accredited Laboratory Number:105
Approved Signatory: Eric Paton
(Laboratory Manager)

This report replaces all previous issues of report no 'ND:ETAM17W00324'.

Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

East Tamaki Laboratory
Coffey Services (NZ) Limited
144A Cryers Road, East Tamaki NZ 2013PO Box 58877, Botany, Manukau  NZ 2163
Phone: +64 9 272 3375
Fax:      +64 9 272 3378

Project No.: 773-ETAM00071AA
Principal: Ray Berry

Lot No.: - TRN: -

PO Box 8261, Symonds Street
Auckland    1150
Coffey Services (NZ) Limited (Auckland)

Page 1 of 2Form No: 18988, Report No: ND:ETAM17W00324 © 2000-2016 QESTLab by SpectraQEST.com

~ Test was conducted externally and is not accredited by this laboratory.
Percentage of Relative Compaction calculations are not IANZ endorsed as part of this report.
Minimum Dry Density and Optimum Moisture Content are assumed

Comments



Testing Details
Site Tested: Stream abutment,  

CH 00m = Northern edge of abutment
Tested By: Alistair Brown
Date Tested: 24/01/2017
Time Tested: 08:00
Material: SPR
Field Methods: NZS 4407:2015 Test 4.3

Compaction Target Details
Material Sample ID: External
MDD Method: ~
Max. Dry Density: 1.89 t/m³ @ 5.5 %
Min. Dry Density (t/m³): 1.80
Solid Density Type:

Test Results
Chainage (m) Offset (m) Offset From Layer Probe Depth

(mm)
Moisture (%) Wet Density

(t/m³)
Dry Density

(t/m³)
Relative

Compaction
(%)

5 1.5 Edge of abutment 2.5m to FL 0 6.5 2.02 1.89 100.2
15 1.5 Edge of abutment 2.5m to FL 0 7.5 2.04 1.90 100.8
25 1.5 Edge of abutment 2.5m to FL 0 6.5 2.03 1.90 100.6

All tests reported herein have been performed in
accordance with the laboratory's scope of
accreditation.
{This document may not be altered or reproduced
except in full. This report relates only to the positions
tested.}

20/06/2017

Nuclear Density Report
Report No: ND:ETAM17W00355

Issue No: 2

Client:

Date of Issue:
IANZ Accredited Laboratory Number:105
Approved Signatory: Eric Paton
(Laboratory Manager)

This report replaces all previous issues of report no 'ND:ETAM17W00355'.

Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

East Tamaki Laboratory
Coffey Services (NZ) Limited
144A Cryers Road, East Tamaki NZ 2013PO Box 58877, Botany, Manukau  NZ 2163
Phone: +64 9 272 3375
Fax:      +64 9 272 3378

Project No.: 773-ETAM00071AA
Principal: Ray Berry

Lot No.: - TRN: -

PO Box 8261, Symonds Street
Auckland    1150
Coffey Services (NZ) Limited (Auckland)

Page 1 of 1Form No: 18988, Report No: ND:ETAM17W00355 © 2000-2016 QESTLab by SpectraQEST.com

~ Test was conducted externally and is not accredited by this laboratory.
Percentage of Relative Compaction calculations are not IANZ endorsed as part of this report.
Minimum Dry Density and Optimum Moisture Content are assumed

Comments



Testing Details
Site Tested: Road 4, SPR fill area,  

CH 00m = Culvert wall, northbound
Tested By: Julia Vaka
Date Tested: 26/01/2017
Time Tested: 07:45
Material: Soft Pit Run
Field Methods: NZS 4407:2015 Test 4.3

Compaction Target Details
Material Sample ID: External
MDD Method: ~
Max. Dry Density: 1.89 t/m³ @ 7.5 %
Min. Dry Density (t/m³): 1.80
Solid Density Type:

Test Results
Chainage (m) Offset (m) Offset From Probe Depth

(mm)
Moisture (%) Wet Density

(t/m³)
Dry Density (t/m³) Relative

Compaction
(%)

28 2 Edge of works 0 13.5 2.11 1.86 98.2
34 2 Edge of works 0 12.5 2.12 1.89 99.8
40 2 Edge of works 0 12.0 2.07 1.85 98.0

Tests indicated as not accredited are outside the
scope of the laboratory's accreditation. 
{This document may not be altered or reproduced
except in full. This report relates only to the positions
tested.}

20/06/2017

Nuclear Density Report
Report No: ND:ETAM17W00367

Issue No: 2

Client:

Date of Issue:
IANZ Accredited Laboratory Number:105
Approved Signatory: Eric Paton
(Laboratory Manager)

This report replaces all previous issues of report no 'ND:ETAM17W00367'.

Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

East Tamaki Laboratory
Coffey Services (NZ) Limited
144A Cryers Road, East Tamaki NZ 2013PO Box 58877, Botany, Manukau  NZ 2163
Phone: +64 9 272 3375
Fax:      +64 9 272 3378

Project No.: 773-ETAM00071AA
Principal: Ray Berry

Lot No.: - TRN: -

PO Box 8261, Symonds Street
Auckland    1150
Coffey Services (NZ) Limited (Auckland)

Page 1 of 1Form No: 18988, Report No: ND:ETAM17W00367 © 2000-2016 QESTLab by SpectraQEST.com

~ Test was conducted externally and is not accredited by this laboratory.
Minimum Dry Density is assumed
Percentage of Relative Compaction calculations are not IANZ endorsed as part of this report.

Comments



East Tamaki Laboratory

Coffey Services (NZ) Limited

144A Cryers Road, East Tamaki NZ 2013

PO Box 58877, Botany, Manukau  NZ 2163

Phone: +64 9 272 3375

Fax:      +64 9 272 3378

Date of Issue:

Work Order ID: Date Sampled:

Sample ID: Sampled by:

Material:

Project Location:

Start Location:

Test Method: Hammer Mass (kg):

Test No.

1

2

3

CIV=Clegg Impact Value

Clegg Impact Value [ASTM D5874-2002] *

Page 1 of  1

Report No: CLEG:ETAM17W00324

Issue No:1

This report replaces all previous issues of report no. 'CLEG:ETAM17W00324'

Approved Signatory: Cesar Pura

IANZ Accredited Laboratory Number: 105

Not to scale

Refer to plan

2.0 Culvert wall 1434

40

2.0 Culvert wall 18

2.0 Culvert wall 16

Comments:

Test Results

(Senior Technician)

General Test Information

ETAM17W00324 23/01/2017

Jock Barns-Graham

4.50

Comments

Lot No.:

Site Details

TRN: --

Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

Road 4 - SPR fill beside the stream,  
Refer to plan

Kaipara- Brookby Quarry SPR

ETAM17S-00605 To ETAM17S-00607

24

Chainage (m) Offset (m) Offset from CIV
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Clegg Impact Value Test Report

Project No.:

Principal:

Client: Coffey Services (NZ) Limited (Auckland)

PO Box 8261, Symonds Street

Auckland  1150

Ray Berry

773-ETAM00071AA

All tests reported herein have been performed in 

accordance with the laboratory's scope of accreditation.

{This document may not be altered or reproduced except 

in full. This report relates only to the positions tested.}

10/02/2017



East Tamaki Laboratory

Coffey Services (NZ) Limited

144A Cryers Road, East Tamaki NZ 2013

PO Box 58877, Botany, Manukau  NZ 2163

Phone: +64 9 272 3375

Fax:      +64 9 272 3378

Date of Issue:

Work Order ID: Date Sampled:

Sample ID: Sampled by:

Material:

Project Location:

Start Location:

Test Method: Hammer Mass (kg):

Test No.

1

2

3
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Clegg Impact Value Test Report

Project No.:

Principal:

Client: Coffey Services (NZ) Limited (Auckland)

PO Box 8261, Symonds Street

Auckland  1150

Ray Berry

773-ETAM00071AA

All tests reported herein have been performed in 

accordance with the laboratory's scope of accreditation.

{This document may not be altered or reproduced except 

in full. This report relates only to the positions tested.}

17/02/2017

Comments:

Test Results

(Laboratory Manager)

General Test Information

ETAM17W00340 25/01/2017

Jock Barns-Graham

4.50

Comments

Lot No.:

Site Details

TRN: --

Project Name: 773-GENZAUCK16856AA - DONEGAL STUD STAGE 9 FLAT BUSH

Road 4 - SPR fill area,  
Refer to plan-retest from 23/1/17

Kaipara- Brookby Quarry SPR

ETAM17S-00622 To ETAM17S-00624
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Appendix D – Stability Analysis Test Results and 
Geotechnical Building Zone 
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Appendix E – Producer Statement (PS4) 

 



 

 

Level 11, 7 City Road, Grafton 
Auckland 1010 

PO Box 8261, Symonds Street 
Auckland 1150 

New Zealand 

t: +64 9 379 9463 
f: +64 9 307 2654 

coffey.com 

 

 

Coffey Services (NZ) Limited 
NZBN: 9429033691923 

 

4 August 2017 

Our ref: GENZAUCK16856AA 

 

Hugh Green Limited 
Donegal Stud 
C/- Harrison Grierson Consultants Limited 
PO Box 5760 
Wellesley Street 
Auckland 1051 

 

Attention: Mr W Platts 

 

Dear Will 

Earthworks Inspections for Construction of Road 2 and Road 4 Engineer Fill Embankments 
and Road 4 Gabion Basket Retaining Wall Foundation, Donegal Stud Residential Subdivision, 
Stage 9 at 80 Drumbuoy Drive, Flat Bush 

This is to confirm that we visited the above site on several occasions from November 2016 and May 
2017 to observe the earthworks to construct the reinforced engineer certified fill embankments and 
Gabion basket retaining wall foundations for Road 2 and Road 4 of the proposed Donegal Stud 
Residential Subdivision, Stage 9.  

During our visits we noted that topsoil had been stripped from the area to be earthworked. By late 
November construction of the fill batter adjacent to Road 2 commenced. At this time a bench was 
formed at the toe of the slope to enable the placement of filling to form the Embankment 
(Embankment E). Once the bench was formed, filling sourced from the down cutting of lots was 
placed to an Engineer certified standard until design subgrade levels were achieved.   

Earthworks to construct the reinforced engineer fill embankment (Embankment C) commenced in 
early January 2017. The removal of topsoil at the toe of this area revealed uncertified filling that was 
most likely placed to form a pre-existing farm track. This material was then uplifted and the toe of the 
slope benched ready to receive engineer certified filling. Due to typical design slope gradients 
exceeding 1(V):2.5(H) (at Embankment C), biaxial geogrid was placed parallel to the face of the 
embankment, every 0.5m lift to provide additional strength and to prevent long term soil creep from 
causing adverse effects related to building foundations.  

By mid- January 2017 earthworks to construct a Soft-Pit-Run (SPR) engineer certified fill embankment 
(Embankment D) near the intersection of Road 4 and Road 5 commenced. The initial works focussed 
on removing the soft saturated alluvial deposits from the toe of the proposed embankment to provide 



 

Producer Statement (PS4)  

 

 

Coffey 
GENZAUCK16856AA 
4 August 2017 

2 

 

a stable foundation. An undercut of up to 2m below the existing ground level was conducted to 
remove the weak materials and to expose weathered moderately dense sand commonly associated 
with the East Coast Bays transition to bedrock.   

The undercut was then backfilled with SPR compacted to an engineer certified standard. At this time 
two underfill drains comprised of a 160mm perforated drain coil surrounded by drainage metal and 
then fully wrapped in geotextile were installed in shallow trenches at the toe and into the natural 
subsoils forming the slope behind the SPR fill embankment. Due to the slopes in this portion of the 
embankment exceeding 1(V):1.5(H) biaxial geogrid was placed parallel to the face of the 
embankment, every 0.5m lift. The geogrid was added to prevent shallow slumping from occurring in 
the face of the embankment.  

Construction of the SPR batter continued until late January 2017 when the surface of the SPR was 
approximately 1m below design subgrade level. At this time the fill material was substituted with 
cohesive clay fill so that uniformity of Road 4 subgrade could be maintained. Once the final batter 
gradients had been formed the stabilised embankments were covered with topsoil. 

By early May 2017 work to construct a gabion basket retaining wall along the crest of Road 4 SPR 
embankment commenced. The enabling works for the gabion basket wall involved the removal of the 
surface layer of clay fill placed over the SPR that was within the footprint of the proposed retaining 
wall. GAP40 hardfill was then placed over the SPR and compacted with a 500kg vibrating plate 
compactor to an engineer certified standard. Construction of the gabion basket retaining wall 
commenced once the base had been formed. 

On the basis of our site observations and insitu soils testing, we are satisfied that the ground 
conditions exposed during the construction were generally consistent with those encountered in our 
investigation boreholes and those that formed the basis of the recommendations contained in our 
Geotechnical Investigation Report reference GENZAUCK16856AA, dated 29 July 2016, and in our 
later Road 4 Embankments memo reference GENZAUCK16856AA, dated 18 January 2017. 

For and on behalf of Coffey 

 

Prepared By:       Reviewed / Authorised By: 

 

 

Ray Berry  Kah-Weng Ho 

Senior Engineering Geologist   Senior Principal 

Attachments -  Producer Statement – Construction Review (PS4) 
         Road 4 Embankment Recommendations Memorandum, dated 18 January 2017 
             Road 4 Stability Analysis Test Results 



   
 Building Code Clause(s) B1 STRUCTURE 

  

To form to accompany forms 6 or 8 of the Building (Form) Regulations 2004 for the issue of a Code Compliance 
Certificate. THIS FORM AND ITS CONDITIONS ARE COPYRIGHT TO ACENZ, IPENZ AND NZIA 
PRODUCER STATEMENT PS4 1 October 2013 

PRODUCER STATEMENT – PS4 – CONSTRUCTION REVIEW 
 

ISSUED BY: COFFEY GEOTECHNICS (NZ) LIMITED 

(Construction Review Firm) 

 

TO: HUGH GREEN LIMITED 
(Contractor) 

 

TO BE SUPPLIED TO: AUCKLAND COUNCIL 
(Building Consent Authority) 

 

IN RESPECT OF: ROAD 4 REINFORCED ENGINEER FILL EMBANKMENT DESIGN / CONSTRUCTION &  

                                     GABION BASKET RETAINING WALL FOUNDATION 

(Description of Building Work) 

 

AT: NO. 80 DRUMBUOY DRIVE, FLAT BUSH 
(Address) 

 LOT 900 DP 492446 SO - 
 

COFFEY GEOTECHNICS (NZ) LIMITED has been engaged by HUGH GREEN LIMITED 
(Construction Review Firm)  (Contractor) 

To provide CM1 CM2 CM3 CM4 CM5 (Engineering Categories)  or  observation as per agreement with owner/developer 

 

or other 
 

OBSERVATION OF SITE PREPARATION, EARTHWORKS, STABILITY UNDERCUTS, PLACEMENT 

OR GEOGRID, COMPACTION OF HARDFILL, AND GABION BASKET RETAINING WALL FOUNDATIONS, AS PER 

COFFEY LETTER DATED 2 JULY 2017, REFERENCE GENZAUCK16856AA 

 
(Extent of Engagement) 

in respect of clause(s) B1 STRUCTURE of the Building Code for the building work described in 
 

documents relating to Building Consent No.  N/A and those relating to 
 

Building Consent Amendment(s) Nos. N/A issued during the 
 

course of the works. We have sighted these Building Consents and the conditions attached to them. 
 

Authorised instructions / variation(s) No. N/A (copies attached) 
 

or by the attached Schedule  have been issued during the course of works. 

On the basis of this  these review(s) and information supplied by the contractor during the course of the works  

and on behalf of the firm undertaking this Construction Review, I believe on reasonable grounds that  All  Part 

only of the building works have been completed in accordance with the relevant requirements of the Building Consent 

and Building Consent Amendments identified above, with respect to Clause(s) B1 STRUCTURE of the Building Code. 

I also believe on reasonable grounds that the persons who have undertaken this construction review have the necessary 

competency to do so. 

 
I, KAH-WENG HO am: CPEng No. 45290 

 (Name of Construction Review Professional)  
 Reg Arch No.  

I am a Member of: IPENZ NZIA and hold the following qualifications: BE (Hons) 
The Construction Review Firm issuing this statement hold a current policy of Professional Indemnity Insurance no less than 
$200,000*. 
The Construction Review Firm is a member of ACENZ : 
 

 

SIGNED BY: KAH-WENG HO ON BEHALF OF COFFEY GEOTECHNICS (NZ) LIMITED 
Date:  

10 AUGUST 2017 Signature:  
 

Note:  This statement shall only be relied upon by the Building Consent Authority names above. Liability under this statement accrues to the 
Design Firm only. The total maximum amount of damages payable arising from this statement and all other statements provided to the Building 
Consent Authority in relation to this building work, whether in contract, tort or otherwise (including negligence), is limited to the sum of $200,000*. 

 


