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and north-eastern areas. Immediately to the north, the site grades gently down to level, low lying topography 
at RL 3m. 

The site is occupied by farmland, with a small dwelling and ancillary sheds in the south. It is bound to the 
north, west and south by rural properties and farm buildings, and to the east by residential properties and 
Arawa Road. A small pond is present in the far west. 

2.3 Historic Aerial Photographs 

Historical aerial photographs1 show: 

• 1943: The site was in grazed pasture, with small farm sheds in the west. Localised depressions 
(swales) are evident in the south, central and north-eastern areas of the site; 

• 1961: The site remained in grazed pasture, with several hedgerows and a central accessway 
present; 

• 2003: The majority of the hedgerows had been removed. The small pond in the west of the site was 
evident. Residential dwellings along Arawa Road, immediately to the east had been constructed; 

• 2007: A cropped area was present in the west of the site, adjacent to the small pond and farm 
building. The dwelling was present in the central/southern area; 

Little change was noted from 2007 until the present day. 

No signs of significant earthworks were noted in our review. Minor earthworks in the west of the site are 

likely to have occurred as a result of cropping and pond construction. 

3 PROPOSED DEVELOPMENT 

At the time of undertaking this investigation and of writing this report the project was in the early planning 
stages and a scheme plan had not been supplied. However, it is understood that the site is being considered 
for a plan change application, to rezone the land from its existing ‘rural’ status to ‘residential’. 

Due to the level nature of the site, minor levelling earthworks are anticipated to form building areas and 
associated roads and infrastructure.  

Localised peat undercuts within the swales or low-lying parts of the site may also be undertaken. 

Based on discussion with the project planners, Momentum Planning and Design Ltd (MPAD), it is 
understood that the strip of land immediately to the north of the site (as depicted on Drawing 01) is being 
considered as a future wastewater disposal zone. 

The stormwater disposal method(s) for a future residential development at this site is currently unknown. 

4 INVESTIGATION SCOPE 

Following a dial before you dig search, and onsite service location, the field investigation was carried out 
between 17th and 18th February 2022.  All fieldwork was carried out under the direction of CMW Geosciences 
in general accordance with the NZGS specifications2 and logged in accordance with NZGS guidance3.  

The scope of fieldwork completed was as follows: 

• An engineering geologist undertook a walkover survey of the site to assess the general landform, site 
conditions and adjacent structures / infrastructure;  

 

1 Retrolens website, Sourced from http://retrolens.nz and licensed by LINZ CC-BY 3.0 
2 NZ Geotechnical Society (2017) NZ Ground Investigation Specification, Volume 1 – Master Specification 
3 NZ Geotechnical Society (2005), Field Description of Soil and Rock, Guideline for the field classification and description 
of soil and rock for engineering purposes. 
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The results of the preliminary settlement analyses suggest that areas of the site which are underlain by peat 
soils are likely to experience load induced settlements in excess of the NZ Building Code limits of 1 in 240 
(approximately 25mm over a 6-metre length of building).  

Additionally, the peat soils are likely to experience significant secondary (creep) settlements, in excess of 
the reported primary settlement magnitudes in Table 4 above, which are likely to continue for a number of 
years following construction. 

Predicted static settlements due to typical residential building loads on parts of the site not underlain by peat 
are expected to be within the limits recommended in the NZ Building Code. 

Recommendations for remediation of the areas of the site which are underlain by peat soils are provided in 
Section 7.3. 

7 GEOTECHNICAL RECOMMENDATIONS 

7.1 Seismic Site Subsoil Category 

The geological units encountered beneath the site comprise soil strength materials, which with respect to 
the seismic site subsoil category defined in Section 3.1.3 of NZS1170.5, is defined as having an unconfined 
compressive strength (UCS) < 1MPa.   

Based on those ground conditions and the results, the seismic site subsoil category is assessed as being 
Class D (deep soil site) in accordance with NZS1170.5.  

7.2 Liquefaction Mitigation 

Under the ULS event, the NZ Building Code requires that dwellings do not collapse and therefore preserve 
life but do not need to remain serviceable. The predicted free-field liquefaction induced settlements under 
the ULS seismic event are in the order of 45 to 110mm over a 10m depth, with the larger settlements 
generally occurring beneath more low-lying parts of the site where the non-liquefiable surface crust is less 
thick.  

Reference is made to Ishihara (1985)10 with respect to assessing the contribution of a non-liquefiable crust 

and the risk of surface manifestation.  This assessment suggests a minimum 6m thick non-liquefiable crust 

may be required to prevent liquefaction induced ground damage for a ULS seismic event and an Importance 

Level 2 (IL2) building at this site. Given that the existing crust thickness ranged from 3.5m to 7m, there is 

the potential for surface manifestation (e.g. sand boils) to occur during a ULS seismic event which can result 

in further exaggerated differential settlements and affect the ultimate bearing capacity beneath shallow 

footings.  

Therefore, based on the index liquefaction settlement values presented in Table 3 and the marginal non-

liquefiable crust present at the site, we recommend adopting an MBIE TC2/TC3 hybrid foundation solution 

as outlined in Section 15.4.6 of the MBIE Part C Canterbury Rebuild Technical Guidance11 to address the 

liquefaction hazard for the proposed development.  

Further detail on this has been detailed in Section 7.2.1, below. 

7.2.1 Enhanced TC2/TC3 Raft 

A TC2/TC3 hybrid solution involves the construction of an 800mm thick, geogrid reinforced granular fill raft 

supporting an engineer designed or proprietary TC2 raft foundation. 

 

10 Ishihara, K., (1985) “Stability of Natural Deposits During Earthquakes,” Proc. Of the Eleventh International Conference on Soil 

Mechanics and Foundation Engineering, San Francisco, 12- 16th August 1985, Vol. 1, Theme Lectures Conferences, pp321- 376. 
11 Repairing and Rebuilding Houses Affected by the Canterbury Earthquake: TC3 Technical Guidance , Part C, MBIE (2015). 
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Prior to the construction of the gravel raft, ground improvement will be required in some areas of the site 

(such as to undercut loose near surface sands or remediate peat soils). This has been detailed in Section 

7.3 and 7.4.2 below. 

7.3 Ground Improvement for Static Settlement 

To minimise post construction static ground settlements on account of the presence of compressible peat, 
several options have been proposed, including the following: 

• Locating buildings and infrastructure on the more elevated plateau areas of the site which are unlikely 

to experience excessive static settlements under typical residential building loads. Less critical 

infrastructure such as stormwater ponds may be located within the swales and peat areas, subject to 

appropriate engineering design; 

• Construct a temporary pre-load embankment over and above design ground levels where peat is 

present to reduce post construction total and differential settlements; 

• Remove (excavated) the peat and replace with engineered fill. This would likely require significant 

dewatering to achieve; and 

• Pile building foundations to intercept the dense sands at depths of between approximately 14m and 

20m below ground level, which are shown not to be susceptible to liquefaction. 

7.4 Earthworks  

7.4.1 General 

All earthwork activities must be carried out in general accordance with the requirements of NZS 443112 and 
the requirements of the Western Bay of Plenty District Council Development Code under the guidance of a 
Category 1 Geo-professional.  

High level earthworks recommendations have been provided in Sections 7.4.2 to 7.4.4 below. 

7.4.2 Subgrade Preparation 

Preparation of the stiff and loose/medium dense subgrade beneath the proposed fill areas should comprise 
stripping of all vegetation, topsoil, any pre-existing fill materials or loose sands/weak silts.  

Where any particularly weak materials are encountered (such as the upper 1m of loose sands), they should 
be undercut and reworked prior to placing engineered fill. 

As discussed in Section 7.3, the peat soils will require specific ground improvement/remediation. 

7.4.3 Cut and Fill Batters 

To reduce the effects of ongoing minor slumping or scour, self-supporting long term cut and fill batters in 
the friable volcanic ashes should be formed to no steeper than 1(V):2.5(H).  

All formed batters should be covered by topsoil and then grassed as soon as practicable following 
construction to reduce the effects of surficial scour or alternatively supported to full height by specifically 
designed retaining walls. 

7.4.4 Quality Control 

The source and / or type of material used for engineered fill will dictate the type of quality control testing 
undertaken. 

 

12 Standards New Zealand (1989) Code of practice for earth fill for residential development, incorporating Amendment 

No. 1, NZS 4431:1989, NZ Standard 
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Most of the on-site soils material, excluding the peat, should be suitable for reuse as Engineer Certified Fill. 
Soil textures and moisture contents will however vary widely and careful management, conditioning and 
compaction control will be required.  

For granular (sand and gravel) fill materials, testing following compaction should be principally in terms of 
the maximum dry density within the appropriate water content range, with accompanying Dynamic Cone 
Penetrometers (DCPs). 

Where silts and clays are used as filling, alternative test criteria using vane shear strength and air voids 
should be used.  

7.4.5 Service Trenches 

We anticipate that service trenches could be several metres deep. Based on the field investigation results, 
the soils to be encountered within this depth are likely to comprise stiff silts and/or loose to medium dense 
sands across the terrace but with fresh and fibrous peat deposits present within the swale areas.  

Provided any organic or otherwise unsuitable material is cut to waste, the natural soils excavated for the 
trench may be used as backfill. The backfill should be compacted in thin lifts to a strength and consistency 
equal to the surrounding ground.   

7.5 Stormwater Disposal 

The depth of groundwater beneath the more elevated parts of the site is such that disposal of stormwater 
to ground soakage could be considered for building sites on the main plateau. Shallow groundwater below 
the more low-lying areas and the swales may preclude the use of ground soakage in these areas. 

Stormwater pond(s) and/or raingardens would also be a suitable method of stormwater disposal for flows 
from future roofs and hardstand areas. An appropriate location for permanent ponds would be within the 
swales which cut through the site. 

Stormwater disposal options should be further assessed at the resource consent stage for the development. 

7.6 Wastewater Disposal 

Based on discussions with the project planners, MPAD, it is understood that the strip of land immediately to 
the north of the site (depicted on Drawing 01) is being considered as a potential wastewater disposal field. 

Although this has not been assessed in detail, it is anticipated that for wastewater disposal in this zone, a 
raft of fill would be required to separate the standing groundwater table from the disposal field. There would 
also need to be an acceptance that differential settlement magnitudes in this area may be significant, 
particularly on account of fill placement. The effects of this settlement on the disposal system may be 
reduced by pre-loading the filled disposal field and/or by using a pressure compensating drip line irrigation 
network. 

Further geotechnical input would be required during design of the system (by others), to confirm suitability. 

7.7 Roading and Services 

The main roads are expected to extend across the terrace.  Following earthworks and subgrade trimming, 
a CBR of between 3 and 5 is anticipated for the natural subsoils, whilst for Engineer Certified Fill areas a 
CBR of 7 may be adopted.  

We recommend that a programme of penetration resistance testing is carried out when the roads and 
pavement areas are being formed to their final levels to confirm actual CBR values. 

8 FURTHER WORK 

Additional geotechnical inputs to support the design and construction of a residential development at this 
site may include, but not be limited to: 
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• Investigations including additional test pits, hand auger boreholes, machine boreholes and/or Cone 
Penetrometer Tests (CPTs) to refine ground model and further assess the extent and depth of peat 
soils; 

• Additional analyses for the proposed development, including liquefaction, static settlement and 
bearing capacity, to confirm the preliminary recommendations provided in this report; 

• Preparation of geotechnical reports to support the resource consent application and detailed design 
process; and 

• Earthworks and construction observations to confirm fill compaction and finished landform. 

9 CONCLUSION 

Provided the recommendations given in this report are followed and subject to appropriate assessment 
during the resource consent process, the property is considered geotechnically suitable for rezoning and 
residential development.  

Elevated parts of the site would be classified as Technical Category TC2 or TC3 due to potential for 
liquefaction induced settlement as defined by the MBIE earthquake design guidelines developed for the 
Christchurch rebuild. Ground adjacent to the slope along the site’s northern boundary may also be classified 
as TC2 due to the potential for lateral spreading in this area.  

Residential buildings on this site would therefore require specifically designed foundations. The hybrid 
TC2/TC3 fill/raft foundation solutions developed in Christchurch would be appropriate for this site.  
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USE OF THIS REPORT 

Site subsurface conditions cause more construction problems than any other factor and therefore are 
generally the largest technical risk to a project.  These notes have been prepared to help you understand 
the limitations of your geotechnical report. 

Your geotechnical report is based on project specific criteria 

Your geotechnical report has been developed on the basis of our understanding of your project specific 
requirements and applies only to the site area investigated.  Project requirements could include the general 
nature of the project; its size and configuration; the location of any structures on or around the site; and the 
presence of underground utilities.  If there are any subsequent changes to your project you should seek 
geotechnical advice as to how such changes affect your report's recommendations. Your geotechnical 
report should not be applied to a different project given the inherent differences between projects and sites. 

Subsurface conditions can change 

Subsurface conditions are created by natural processes and the activity of man.  For example, water levels 
can vary with time, fill may be placed on a site and pollutants may migrate with time.  Because a report is 
based on conditions which existed at the time of subsurface investigation, the conditions may have changed, 
particularly when large periods of time have elapsed since the investigations were performed. 

Interpretation of factual data 

Site investigations identify actual subsurface conditions at points where samples are taken. Additional 
geotechnical information (e.g., literature and external data source review, laboratory testing on samples, 
etc) are interpreted by geologists, engineers or scientists to provide an opinion about overall site conditions, 
their likely impact on the proposed development and recommended actions.  Actual conditions may differ 
from those inferred to exist, because no professional, no matter how qualified, can exactly predict what is 
hidden by earth, rock and time. The actual interface between materials may be far more gradual or abrupt 
than assumed based on the facts obtained.  Nothing can be done to change the actual site conditions which 
exist, but steps can be taken to reduce the impact of unexpected conditions.   

Your report's recommendations require confirmation during construction 

Your report is based on the assumption that the site conditions as revealed through selective point sampling 
are indicative of actual conditions throughout an area.  This assumption cannot be substantiated until project 
implementation has commenced. For this reason, you should retain geotechnical services throughout the 
construction stage, to identify variances, conduct additional tests if required, and recommend solutions to 
problems encountered on site. A geotechnical designer, who is fully familiar with the background 
information, is able to assess whether the report's recommendations are valid and whether changes should 
be considered as the project develops.  An unfamiliar party using this report increases the risk that the report 
will be misinterpreted. 

Interpretation by other design professionals 

Costly problems can occur when other design professionals develop their plans based on misinterpretations 
of a geotechnical report.  Read all geotechnical documents closely and do not hesitate to ask any questions 
you may have.  To help avoid misinterpretations, retain the assistance of geotechnical professionals familiar 
with the contents of the geotechnical report to work with other project design professionals who need to take 
account of the contents of the report. Have the report implications explained to design professionals who 
need to take account of them, and then have the design plans and specifications produced reviewed by a 
competent Geotechnical Engineer.
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ML: Sandy SILT: greyish brown mottled orange brown. Low plasticity, 
moderately sensitive to sensitive; sand, fine to coarse.
(Pleistocene Alluvium)

MH: Clayey SILT: with minor sand; light grey mottled orange brown. Low 
plasticity, moderately sensitive to sensitive; sand, fine.
(Pleistocene Alluvium)

SM: Silty Fine to coarse SAND: with some gravel and minor clay; light 
brownish yellow. Well graded; gravel, fine, weathered. 
(Pleistocene Alluvium)

ML: SILT: grey. Low plasticity, sensitive.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP04
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400851.8mE;  793452.6mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth
Shear Vane No:  3403 DCP No: 14

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine. 
(Topsoil)
SM: Silty Fine to medium SAND: light brownish yellow. Poorly graded.
(Pleistocene Alluvium)

ML: Sandy SILT: light brownish grey mottled orange brown. Low plasticity, 
moderately sensitive; sand fine to medium.
(Pleistocene Alluvium)

...  at 2.20m, becoming clayey SILT

SM: Silty Fine to coarse SAND: with minor gravel and clay; light yellowish 
white. Well graded; gravel, fine to medium, weathered.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP05
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 18/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400626.1mE;  793553.3mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth
Shear Vane No:  3403 DCP No: 14

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine. 
(Topsoil)
SP: Fine SAND: light brownish grey. Poorly graded.
(Alluvial Sands)

Pt: PEAT: dark brownish black. Low plasticity, organic, fibrous, tree stumps.

(Peat)
ML: SILT: orange. Low plasticity, moderately sensitive.
(Pleistocene Alluvium)

MH: Clayey SILT: with minor sand; light grey. Low plasticity, moderately 
sensitive; sand, fine to medium.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP06
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400935.7mE;  793429.2mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth
Shear Vane No:  3403 DCP No: 

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine.

(Topsoil)
SP: Fine SAND: light brownish grey. Poorly graded.
(Pleistocene Alluvium)
ML: SILT: with some sand; orange. Low plasticity; sand, fine to medium. 
(Pleistocene Alluvium)

MH: Clayey SILT: with minor sand; light grey. Low plasticity, moderately 
sensitive.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
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Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP07
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 18/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400623.5mE;  793505.2mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth
Shear Vane No:  3403 DCP No: 

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: brown. No plasticity.
(Topsoil)
SP: Fine SAND: light brownish grey. Poorly graded.
(Pleistocene Alluvium)
ML: SILT: with some sand; orange. Low plasticity, insensitive; sand, fine to 
medium.
(Pleistocene Alluvium)

MH: Clayey SILT: with minor sand; light grey streaked orange brown. Low 
plasticity, moderately sensitive; sand, medium.
(Pleistocene Alluvium)

SM: Silty Fine to coarse SAND: with some gravel and minor clay; light 
brownish yellow; gravel, fine, weathered.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m

M
oi

st
ur

e 
C

on
di

tio
n

M

C
on

si
st

en
cy

/
R

el
at

iv
e 

D
en

si
ty

St

St to 
VSt

Dynamic Cone 
Penetrometer 

(Blows/100mm)

Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP08
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400783.9mE;  793361.7mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth
Shear Vane No:  3403 DCP No: 

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: dark brownish black. Non-plastic; sand, fine.

(Topsoil)

SP: Fine SAND: light brownish grey. poorly graded.
(Alluvial Sands)

Pt: PEAT: dark brownish black. Low plasticity, , moderately sensitive, 
organic, fibrous, tree stumps.

(Peat)

ML: SILT: light brownish grey. Low plasticity.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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TEST PIT LOG - TP10
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400783.5mE;  793359.2mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target epth
Shear Vane No:  3403 DCP No: 

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine.

(Topsoil)
ML: SILT: with some sand; orange. Low plasticity, moderately sensitive; 
sand, fine to medium.
(Pleistocene Alluvium)

MH: Clayey SILT: with minor sand; light grey streaked orange brown. Low 
plasticity, moderately sensitive; sand, fine to medium.
(Pleistocene Alluvium)

SM: Silty Fine to coarse SAND: with some gravel and minor clay; light 
brownish yellow. Well graded, weathered; gravel, fine.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP11
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400673.8mE;  793198.0mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth
Shear Vane No:  0830 DCP No: 

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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Residual = 35kPa

R
L 

(m
)

D
ep

th
 (m

)

1

2

3

4

5

G
ra

ph
ic

 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine.

(Topsoil)
SP: Fine SAND : light brownish grey. Uniformly graded.

(Pleistocene Alluvium)
ML: Sandy SILT: orange. Low plasticity, moderately sensitive; sand fine to 
coarse.
(Pleistocene Alluvium)

MH: Clayey SILT: with minor sand; light grey streaked orange brown. Low 
plasticity, moderately sensitive to sensitive; sand, medium.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP12
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400673.7mE;  793197.0mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth 
Shear Vane No:  3403 DCP No: 

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine.

(Topsoil)
SP: Fine SAND: light brownish grey. Uniformly graded.
(Alluvial Sands)

Pt: PEAT: dark brownish black. Low plasticity, moderately sensitive, 
organic, fibrous, tree stumps.

(Peat)

ML: Sandy SILT: greyish brown streaked orange brown. Low plasticity, 
moderately sensitive; sand, fine to coarse.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP13
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth
Shear Vane No:  3403 DCP No: 

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: dark brownish black. Non-plastic; sand, fine.

(Topsoil)
SP: Fine SAND: light brownish grey. Poorly graded.
(Alluvial Sands)

Pt: PEAT
: dark brownish black. Low plasticity; moderately sensitive, organic, fibrous, 
tree stumps.

(Peat)

SP: Fine to medium SAND: brownish grey. Poorly graded, interbedded with 
sandy SILT.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Block Shape; Remarks

TEST PIT LOG - TP14
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400974.6mE;  793492.0mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth 
Shear Vane No:  3403 DCP No: 14

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine.

(Topsoil)
SP: Fine SAND: light brownish grey. Poorly graded.
(Alluvial Sands)
Pt: PEAT
: dark brownish black. Low plasticity, moderately sensitive, organic, fibrous, 
tree stumps

(Peat)

SW: Fine to coarse SAND: grey. Well graded, pumiceous.
(Alluvial Sands)

Pt: PEAT: dark brownish black. Low plasticity, organic, moderately 
sensitive, fibrous, tree stumps.

(Peat)

SW: Fine to coarse SAND: grey. Well graded, pumiceous.
(Pleistocene Alluvium)

Test pit terminated at 3.50 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP15
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 18/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400622.4mE;  793550.2mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Hole collapse
Shear Vane No:  3403 DCP No: 14

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine.

(Topsoil)
SP: Fine SAND: light brownish grey. Uniformly graded.

(Pleistocene Alluvium)

SM: Silty Fine to medium SAND: light greyish yellow. Poorly graded.
(Pleistocene Alluvium)

ML: Sandy SILT: greyish brown streaked orange brown. Low plasticity, 
moderately sensitive; sand, fine to coarse.
(Pleistocene Alluvium)

MH: Clayey SILT: with minor sand; light grey streaked orange brown. Low 
plasticity, moderately sensitive; sand, fine to medium. 
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP17
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400865.3mE;  793446.0mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target depth
Shear Vane No:  3403 DCP No: 14

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine.

(Topsoil)
SP: Fine SAND: light brownish grey. Poorly graded.
(Alluvial Sands)
Pt: PEAT: dark brownish black. Low plasticity, moderately sensitive, 
organic, fibrous, tree stumps.

(Peat)
ML: Sandy SILT: light brownish grey. Low plasticity, moderately sensitive; 
sand, fine to medium.
(Matua Subgroup)

MH: Clayey SILT: with minor sand; light grey. Low plasticity; sand, fine to 
medium.
(Matua Subgroup)

...  at 2.20m, Interbedded with thin sand layers

Test pit terminated at 3.60 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP18
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400924.0mE;  793473.6mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Hole collapse
Shear Vane No:  3403 DCP No: 

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine.

(Topsoil)

ML: SILT: orange. Low plasticity, moderately sensitive to sensitive.
(Pleistocene Alluvium)

...  at 1.20m, becoming light brown

MH: Clayey SILT: light brown streaked orange. Low plasticity, moderately 
sensitive to sensitive.
(Pleistocene Alluvium)

...  at 2.90m, contains minor sand

SW: Fine to coarse SAND: with minor gravel and trace silt; light yellowish 
white. Well graded, pumiceous.
(Pleistocene Alluvium)

Test pit terminated at 4.00 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP19
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 17/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400988.8mE;  793444.7mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Target Depth
Shear Vane No:  3403 DCP No: 

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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 L
og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: with trace sand; dark brownish black. Non-plastic; sand, 
fine.

(Topsoil)
ML: SILT: light orange. Low plasticity.
(Pleistocene Alluvium)
MH: Clayey SILT: with minor sand; light grey streaked orange brown. Low 
plasticity, moderately sensitive; sand, fine to medium.
(Pleistocene Alluvium)

SW: Fine to coarse SAND: grey. Well graded, pumiceous.
(Pleistocene Alluvium)

Test pit terminated at 3.00 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP21
Client: Kevin & Andrea Marsh
Project: Pencarrow Estate, 1491 Arawa Road, Pongakawa
Site Location: Pongakawa
Project No.: TGA2021-0096
Date: 18/01/2022
Test Pit Location: Refer to Drawing 01 Logged by: BM Checked by: 

LGL Scale: 1:25 Sheet 1 of 1
Position:  400672.7mE;  793405.6mN Projection:  BOP2000

Datum:  Moturiki
Pit Dimensions: m by m
Survey Source:  pLog tablet

Termination Reason:  Hole collapse
Shear Vane No:  3403 DCP No: 14

Remarks:  

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.

5 10 15 20



 u2

           cm²
           cm²
 150
 10

 u2

           cm²
           cm²
 150
 10

Date :
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Project no. :
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Test according A.S.T.M Standard D 5778-12
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Position:

Site Investigations
1491 Arawa Rd Pongakawa
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Cone resistance (qc) in MPa Friction ratio (Rf) in %
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Appendix D: Liquefaction Analyses  



























































































 

 

 

Appendix E: Settlement Analyses  

























 

 

 

Appendix F: Lateral Spread Analyses 






