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Cover Note:

These slides were put together for a Northland Branch NZGS presentation on 02/06/2020. The information included in the slides
does not standalone without some explanation. Please view the presentation recording on the NZGS website for the full context.

Sources of figures/pictures in the presentation are not fully acknowledged.

Historic aerial photos were sourced from http://retrolens.nz and licensed by LINZ CC-BY 3.0.

A number of aerial photos and property boundaries were sourced from https://data.linz.govt.nz/and licensed by LINZ CC-BY 4.0,
typically Northland 0.4m Rural Aerial Photos (2014-2016) and NZ Parcel Boundaries Wireframe layers were used.
Geological maps where sourced from https://maps.gns.cri.nz/ and licenced by GNS CC-BY.

Free software for stereo pair red/blue anaglyphs can be found here: http://stereo.jpn.org/eng/stphmkr/index.html
QGIS was used for terrain models and compiling figures/maps. This is open source and can be downloaded here:
https.//qgqis.org/en/site/forusers/download.html

A number of Google Earth images are used.

Borehole data has been obtained from the NZ Geotechnical Database for some of the sites: https://www.nzgd.org.nz/
Details of Landslip 2 were obtained from an Auckland Council Property File.

Hopefully you find the presentation useful.
David Buxton
David@northlandgeotech.co.nz
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Landslip Sources

* Work history

* GNS database

» Geological maps

* Observations of road slips
* Review of aerial photos

* NZ Geotech database

e Discussions with others

The information discussed is public, althou%h_ not always readily available.
Traditionally individual landslips are not published and for most engineers
there Is no easy/accessible way to find out about many landslips. Hopefully
this can change in the future.
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1) This presentation is to learn from not to criticise.
2) | do provide my honest thoughts were | see due
3) Please don’t take my honesty as individual criticism.

4) I'm also part of the learning.

There Is time for questions following my presentation.
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My Personal Introduction

Dad 6 year old me
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Northland

10 — Opua

8 - Kaitaia

3 - Whangarei
7 - Omapere

Map source: :
NZ 8m DEM from LINZ 6 - Dargaville 4 - Mangawhal
Qmap from GNS
Property Boundaries from LINZ !
CCBY 4.0 5 - Maungaturoto
Map generated in QGIS Landslips 1 & 2 are in Auckland but relevant to Northland.
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Qmap - Whangarel
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Landslip 1 - My Professional Introduction

Figure 2. House site in Lingham
Crescent, Torbay where a home
damaged by slow movement (700
mm on 30 July 2008) of a creeping
landslide was evacuated and later
demolished. Site evidence suggests
the landslide is an old feature that
was active before the site was
developed, and reactivated by the
prolonged rainfall in July 2008.

[GNS Photo: GTH-0423].

Figure 4. View of house foundations
(left) after the most severely damaged
house in Lingham Crescent (above) was
demolished. The concrete driveway seen
here has slid 100 mm towards the road
as a result of the landslide movement.
[Photo S Nelis]

Northland Geotechnical Specialists

Engineers keep watch on
North Shore slip

Bl o0 o@E

News > National

A "creeping"” landslip on Auckland's North
Shore is under close scrutiny from
engineers today as it threatens to take out
more houses.

One house in the East Coast Bays suburb of
Torbay has been written off and two others
were damaged by the slip yesterday as
ground sodden by days of heavy rain gave
way.

The slip had been "slowly creeping” for
several days, said North Shore City Council
spokesman, Blair Harkness today.

Yesterday the ground in Lingham Cres gave
way, leaving one house twisted on its
cracked foundation and another two badly
damaged.

As emergency services feared the slip could
spread, 12 more houses were evacuated
and it may be days before the residents
were are allowed to return civil defence
officers said.

An Earthquake Commission engineer was
due back on the site today 1o assess the
damage to the houses and the likelihood of further erosion of the slope.

The ground movement left a 12m split in the ground and residents were given a few
minutes to gather important items and leave.

Everyone cooperated with civil defence officers to get out of their homes, David Keay,
from North Sheore City Civil Defence, said.

Landslips in Northland. Observations from select case studies
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Lingham Crescent - 2008

https://static.geonet.org.nz/info/reports/landslide/SR 2009-004.pdf

Landslides caused by the June-August 2008 rainfall in Auckland & Wellington - GNS

LANDSLIDES CAUSED BY THE
JUNE-AUGUST 2008 RAINFALL

IN AUCKLAND AND WELLINGTON,
NEW ZEALAND

GT Hancox, S Nelis

GNS Science Report 2009/04
31 March 2009

The landslide that occurred in Lingham Crescent in Torbay was a deep-seated earth slide.
Significant slide movements occurred on 30th July 2008 following a sustained period of
heavy rainfall over two weeks. GNS Science staff (S Nelis and S McColl) inspected the site
on 1st September 2008, after the most severely damaged house had been demolished and
removed (Figure 2). The landslide is thought to be a reactivation of an older feature that was
most likely active before the site was developed. Geomorphic evidence for this being a
reactivated old landslide includes existing scarps 200-500 mm in height running through the
back of the property (Figure 3).

(2) Although the recent landsides at Torbay, Glenfield, and Huia were clearly related to
greater-than-normal rainfall, in these cases, however the underlying cause appears to
have resulted from, or be associated with, development and building on old landslides (as
at Torbay) or on previously unstable land that has undergone major alterations to the
ground surface profiles, without due recognition or allowance for the underlying instability.

More reports at
https://www.qgeonet.org.nz/landslide/reports

Landslips in Northland. Observations from select case studies
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INorthIand Allochthon
(multiple lithologies)

Late to mid Pleistocene
river and hillside
deposits

Lingham Crescent

East Coast Bays Formation

Holocene River deposits

Late to mid Pleistocene
~_ River deposits
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ngham Crescent - 2008 _
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Landslip 2a & 2b - Don Buck Road, Massey — 2007 & 2015 ”I t$. Specialss
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Cornwallis Formation

— Don Buck Road Site

. East Coast Bays Formation

Late Pliocene to Middle
Pleistocene pumiceous river
deposits
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Landslip 2a & 2b - Don Buck Road, Massey — 2007 & 2015
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From a paper presented at the 2001
NZGS Conference....

Land Development Zones for Structure Plans

5. C. Tilsley
Beeq Carter Hollings and Ferner Lid

A L. Williams
Beca Carrer Hollings and Ferner Lad

D. V. Toan
Beca Carter Hollings and Ferner Ltd

Hazard zoning was based on a 1:5,000 regional scale mapping Figure 1. Extractsfrom slope grade and lihologic map (&) and observed slope
and the project was for Auckland Council planning purposes. movements overlain on resultant slope instability hazard map (B).

Land may be unsuitable for development, severe limitations

Landslips in Northland. Observations from select case studies



Landslip 2a & 2b - Don Buck Road, Massey — 2007 & 2015
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RE: SLIP REMEDIATION WORKS
41-49 CHAMBERLAIN ROAD, MASSEY

Soil Parameters
Soil Type Effective Cohesionon |  Effective Angle of | Unit Weight y
the Failure Plane Internal Friction (kN/m?)
¢’ (kPa) o'(°)

Engineered Fill 7 28 18
Alluvial Deposits 2 2% 18
Shear  zone  (rupture

surface) 0 12 18

Surface Options.

Surface Type: Non-Circular Path Search
Nurmber of Surfacas; 5000
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Segment Length: Auto Defined
Minimum Elevation; Not Defined

Upper Angle: Auto Defined

Lower Angle: Auto Defined

Matenial Properties

Material: Material 1

Strength Type: Mohr-Coulomb
Unit Weight: 18 KN/m3
Cohesion. 3 KPa

Friction Angle: 26 degrees

fu value: 0.5

Material: shear zone

Strength Type: Mohr-Coulomb
Unit Weight: 18 KN/m3
Cohesion: 0 KPa

Friction Angle: 12 degrees

ru value: 0.7

Landslips in Northland. Observations from select case studies



Landslip 2a & 2b - Don Buck Road, Massey — 2007 & 2015
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Don Buck Landslide

f » "
Don Buck Road Remediation

Design Report

Date
July 2015

-_.h

Table 7-2: Soil design parameter values

Weathered ECBF Shear surface zone (at | ECBF rock
13.5m depth)

Unit Weight, (kN/m?} 18 18 2
Cohesion, ¢’ (kPa) 5 5 10
Friction angle, @' (%) 2% 26 30
Anisotropic dip angle range (") MN/A 2t0 12 N/A
Anisotropic cohesion, ¢’ (kPa) M/A a N/A
Anisotropic friction angle, ¢ (%) NfA 13 N/A -
Young Madulus, E {GPa) 20 20 150

Landslips in Northland. Observations from select case studies



Landslip 2a & 2b - Don Buck Road, Massey — 2007 & 2015 Norhnd Gl SIS

Don Buck Landslide

Aemer, srsamen Remediation
Design Report
T
10
REMIEBW AN Date
July 2015
APPROVED ' i
Table 7-2: Soil desi t !
RESQURCE CONSENTS I A AR
18 AUG 2016 [ s Weathered ECBF Shear surface zone {at | ECBF rock
. 13.5m depth)
AUCKLAND CQ;!NClL : Unit Weight, (kh/m?) 18 18 27
- Cohesion, ' {kPa) 5 5 10
Friction angle, @' () 26 26 30
Anisatropic dip angle range (") NfA 21012 N/A
Anisotropic cohesion, ¢ (kPa) N/A 0 NjA
Anisotropic friction angie, ¢ (%) /A 13 LT
Young Modulus, E {GPa) 20 20 150

Landslips in Northland. Observations from select case studies
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- 2007 & 2015

Massey

Don Buck Road

From a paper presented at the 2001

NZGS Conference....

Land Development Zones for Structure Plans

=, G, Tilsley

Heeq Carter Hollings and Ferner Lid

A L. Willlams

Beca Carrer Hollings and Ferner Lid

DLV, Toan

feca Coarder H'n!n!ﬁﬁ'g'.: and Fermer £
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Northland

10 — Opua
8 - Kaitaia

3 - Whangarei
7 - Omapere

4 - Mangawhai

6 - Dargaville

~ 5 - Maungaturoto
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Movement in this area has been known since 1970’s when the houses were developed and movement in the backyard of 4
adjacent properties occurred. One of the properties was recently again for sale, having again been purchased by an
unsuspecting person. Could it have been identified in advance if it was a new development?

Landslips in Northland. Observations from select case studies
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Method 1 — Geological Map — 1:25,000 Scale — Geology of the Whangarei Urban Area 2003 — Regional Geology

Waiponamu Raumanga

Limeby
Stream (;e:rk e Hatea HARBOUR FAULT

Landslips in Northland. Observations from select case studies
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Landslip 3 — Isola St Whangarei

Geological Map — 1:25,000 Scale — Geology of the Whangarei Urban Area 2003 — Mapped Landslide
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Use the LiDAR data — All of Northland imminent. Images below created in QGIS which is open source & free!

Landslips in Northland. Observations from select case studies



Whangarei: Some History

lﬂ.ﬁm-\

EG 229
WHANGARBI CITY CORPORATION, BHGINEERING
GEOLOGICAL HAFPING FOR UMBAN DEVILOPMENT

I.R. Browm
October 1975

ENGINEERING GEOLOGY SECTION

NEW ZEALAND GEOLOGICAL SURVEY
LOWER HUTT

DEPARTMENT OF SCIEMTIFIC AND INDUSTRIAL RESEARCH

Relrr 1o this raport a:

N GEOLOSIEAL SURVEY UNPURLISHED
ENGINEERIHG GEOLOGY REPORT E6.0 20

WHANGAREI ey
ENGINEERING GEOLOGY

gzl

Fill and alluvium,
acorly consolidated

Basait

Onerahi Formation

-4

Limestone

Sandstone,
minor interbedded siltsione

Greywacke and argilite

Area with a high susceptibility
of failure of natural slopes

Drill hole

Area of recent siope instability

SCALE - 120000

Landslips in Northland. Observations from select case studies
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Whangarei: Sudden Street Endings & Vacant Land a Warning?

My 'rI-r 4
#
.Gr\e@'ae Road

\ ‘Jr 1
‘ ‘_ .fm.]y KatejStreet:
v 4

Landslips in Northland. Observations from select case studies
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Whangarei: Sudden Street Endings & Vacant Land a Warning?

GEOLOGY OF THE
WHANGAREI URBAN AREA

N.D. PERRIN

GEoLOGICAL
& NUCLEAR
| ScIENCES

A4

GEOLOGICAL HAZARDS

LANDSLIDES ANDSLUMPING

Most nutural slopes developed on soft rocks in the
Whangarei atea exh\h:t an undulating hummocky surface
that i i pand surficial slumping (I,
18). Landsides in the map area have besn mapped from
aerial photographs and field mapping. The positions of
features and landslides discussed helow are indicated on
the accompanying map by numbers in squate brackets.

Whangai Formation mudstone (mw) is very susceptible to
instubility, even on gentle slopes of less than 10°, and in
most cases the steeper slcpe:» ean he considered Lo consist

Tn many cases, it renl that veg hi
efleet on the shallow, creeping slides in Whangai mudstone
and Omahuta sandstone. Deforestation results i i
activution soon alterwards, but the level of aclivity in many
pluces has declined since the 1940s, probably as the slopes
have readjusted to a serni-stable lower angle under pasture
lmm they hml under forest. Any ﬁmhzr modification of the
s ision for possible
naslah)i\iy

Areasof soft rock beneatts hard, permeable units (e.g. basilt
and are subject (o both oversteep of natural
xlnpm and saturation by groundwaler, and are thus

of acomplex for iple in the Otaika

unstable (Brown 1975). Such arcas include most

area [1]. These slides arc probably in the order of 5 m deep,
‘but are possibly up to 20 m deep in places, The tendency ol
these rocks to slump arises from their gencrally clay-rich
compasition and the intense tectonic shearing within them.
Inslability is also widespread in areas cvf Omahuta sand.\slmll.
(uo) i beslﬂeT h reek [2]. Mab

of the waterfront around Onerahi peninsula, where two
recently aclive arcas are apparent - one adjacent 1 Johnson
Street [12], and the other near the intersection of Hill Street
and Church Street [13), at the castend of the airport runway.
Similar failures are present at the margins of the Tikipunga
platean and in parts of Maunu. West of Whangarei Hospital,

ively reas of limestone
are less prone Lo slunping and more resistant to erosion.
‘The large mass at Portland forms Tikorangi Hill which riscs
above the surrounding mudstones (Fg. 9).

Tn gencral, arcas with a slope greater than 157 and underlain
hy I.are Cxcraceuus and Temary sal’t rocks of the Northland
ideredto

large blocks of Whangarei Li rafled north
down slope, by creep in underlying Ruatangata Sandstone
[14].

Three large, ancient slides between State Highway 1 and
VYinegar Hill Road at the northern margin of the area mapped
[15 16and 17] are at least partially active, with large-scale,

havea highrisk uffallmt(Emwn 1975). This includes parts
of Raumanga, Kioreroa, Momingside and Riverside, and
much of the land south of Otaika Fault.

ral deep-seated, ancient, large Jandslides have been

P d creeping modes of failure, [tappears that failure
of the underlying weak rocks has resulted in failure of the
edge of a basalt flow. The most easter]y of these (hree slides
[17], on the Mangakino Stream, conlains large semi-intact
blocks of basall.

y Whanyai Fi
or Omahuta sandstone. Some have apparently not moved
for a long period, but others are obviously active, or atleast
partially active. A very large landslide at the Onershi end of
Riverside Drive, north of Sherwond Rise ]3], shows nosigns
of recent activity, but a slide of similar size north of Otaika

Deep d gradual movement may occur on the thrast
contact at the base of the Northland Allochthon where this
dips in the same direction as the ground surface (e.g
Raummnga, and beneath Whangarei Hospital [19]). Such
movement may disrupt underground services and cavse
gradual displacement of building foundations, but is unlikely

Creek [4]is probably creeping

1o have hic effects unless major excavations are.

mature of the ground suggests relatively recent, large-scale
‘movement

A failure of the old railway cutting in Whangai mudstone at
Morningside [5] in the 1940s was 1y stabilised

undertaken down slope.

The decply weathered or hydrothermally altered zones in
Parshslﬂl(hynht? (cp)andemgammmle(km) areslightly

by cutting back to 20°. Nearby, a large area of hummacky

to bul these are usually regolith
&u]ura of no more Umn 2 m depth, incorporating topsoil and

ground was formerly visible on the north-facing slope of
Morningside [6]; the area is now covered wmn houses.
Extensive ancient landslides on the £ slopes of

liding on the clayey interface with the
underlyi g weathered bedrock, Shallow regolith failures in
10 Purakiore [20] cover af

Morningside [7] are also developed in sheared Whangai
mudstose, but have apparendy been inactive for a long time.
The old slide in the area of the sewage treatment plant also
seems (o be inactive [8].

Bothold slope movement affecting house
und streets are present to the north of the hospital on Maunu
Road [9], and sheet piting and rebuilding of the street was
necessary in Glendale Road [10]. These areas are also
underlain by Whangai mudstone, as are the large areas of
sliding near Colenso Street, Kamo [11], which show receat
creeping movement.

metres and are still active. Gully erosion is alsoa le-nurc on
Parakiore, but the regencration of serub in this arcy in the
last 30 ycars has inhibited further erosion, There are, however,
two exanples of large, ancient slides on the northwest slopes.
of Parahaki above Whareora Road [21 .

Te Kuiti Group rocks other than Ruatangata Sandstone (tr)
are generally not susceptible 1o landsliding. In places,

. bluffs, but sorne i
landslides are present where it is weathered. Ttis very variable
in strength,

et LAY

Landslips in Northland. Observations from select case
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Northland

10 — Opua
8 - Kaitaia

3 - Whangarei
7 - Omapere

_ 4 - Mangawhai
6 - Dargaville

~ 5 - Maungaturoto
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4 - Mangawhai

Rurangi Formation

Waipapa Group
Dacite

Basalt

Mahurangi
Limestone

Melange of
Northland Allochthon

NGS

Northland Geotechnical Specialists

Whangarei Limestone

Early-Mid Pliestocene
Alluvium

Late Pliestocene
Dunes

Holocene Dunes
Landslip 4

Pakiri Formation

Landslips in Northland. Observations from select case studies



4 - Mangawhai

The LiDAR contours indicate a
9m fall over 45m horizontal
distance between the headscarp
and toe — an average of 1V:5H or
11°, indicating a very low
strength failure plane must exist.

Landslips in Northland. Observations from select case studies
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Northland

10 — Opua
8 - Kaitaia

7 - Omapere

6 - Dargaville
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5 - Maungaturoto

Undifferentiated
Mangakahia Complex

Melange of
Northland Allochthon

Landslip Case Study

NGS

Northland Geotechnical Specialists

Mahurangi
Limestone

Pleistocene

Deposits
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|Mmags«2020 Maxal Technologies

Google Earth

Imagery Date: 5/13/2010 60 H 261553:40 m E 6001585.17m S elev. 0m eyealt 651 m

Landslips in Northland. Observations from select case studies



NGS

5 - M au ngatu I'OtO Northland Geotechnical Specialists

) Imagei@ 2020 MaxarTechnologies

Google Eart

Imagery Date: 6/6/2018 60 H 261610.70 m E6001455.:23 m S elev. 0m  eyealt 651 m

-
| .

Landslips in Northland. Observations from select case studies



NGS

5 - M au ngatu I'OtO Northland Geotechnical Specialists

o,
Image @ 2020 Planeteom

Google Earth

Imagery Date:11/3/2019 60 H 261572.22 m E 6001535.64 mS elev 0m eyealt 651 m

Landslips in Northland. Observations from select case studies



NGS

5 - Maungaturoto Northland Geotechnical Specialists

Landslips in Northland. Observations from select case studies



5 = MaU nga Northland Geotechnical Specialists

.'

Landslips in Northland. Observations from select case studies



ol Northland Geotechnical Specialists

Northland

10 — Opua
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Undifferentiated
Awhitu Mangakahia Complex
Group (Northland Allochthon)
Dunes
: Melange of Northland
Early — Middle Auochtghon
Pleistocene

Estuary, river and
swamp deposits

Holocene River TS, e (VSN X 7 O A j ¢ o
deposits " LS 1 N N ) ’4‘@. Mahurangi Limestone

N1y~ (Northland Allochthon)

ol
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=§;=- NZGD New Zealand Geotechnical Database
Help & Support +

AGS4 Upload

Manual Upload

Investigation Logs g
Ionitoring Instruments +
Sample Test Results +
Iap Viewer

KMZ Download

Canterbury Maps

Documents

o .

% - B A
i ™ Sourced from the LINZ Data Service and license
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NZGD ID: BH_116179

TONKIN & TAYLOR LTD BOREHOLE No: BH1

Hole Location: Concrete

BOREHOLE LOG ey
SHEET 1 OF 5
PROJECT: EQC-Colville Road 52 LOCATION: 52 Colville Road, Dargaville JOB No: 25062
CO-ORDINATES mN DRILL TYPE: Tractor JDO7 HOLE STARTED: 13/11/07
mE
HOLE FINISHED: 13/11/07
I o
R.L. m HBICEETR el Ry DRILLED BY: DCN Drilling Ltd
DATUM DRILL FLUID: Water LOGGED BY: CMW/RAM CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL UNIT, S| 2 x ] SOIL DESCRIPTION
GENERIC NAME, § & E £ |8 Soil type, minor companants, plasticity or
ORIGIN, 5 = E § ﬁ Eg a E particia size, colour,
4
MINERAL COMPOSITION. % — é g, 23 E = gg '@ “| RrockbEscrPTION
0 a a w Z g I 8 E Substance: Rock type, particle size, colour,
g -] el - E E | E 8 cl® minar components.
a ﬁ w é % ol E § E = § Defectss  Type, inclination, thickness,
21218 2 il 2 4 3 12 §|E 3 |-s%8. .02 |5858 vogliness, Mo
FILL T MH | M | 8§ CONCRETE, 100mm, non-reinforced ]
i Soft silty CLAY, some sand, some angular =
=1 e~ gravels, brown mottled yellow/light brown, 9
i =) i ey moderate plasticity -
e - 4
OLD TOPSOIL W Vs - wood fragments, very soft, dark brown, -
ORGANIC FILL &0 organic SILT, trace clay, no plasticity, trace 0.5
g = fine sand 4
I,E, w - brown mottled light brown, clayey SILT, 3
- trace fine sand, trace organics, moderately £
plastic. -
m 10 ]
HIGH LEVEL &0 Very soff, sandy SILT, some clay (dilatent), ~—
COASTAL SANDS slight plasticity, light whitish grey orange 7]
mottles g

Landslips in Northland. Observations from select case studies
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4'ﬂ—_ UNDIFFERENTIATED M | MD Medium dense to dense, light brown grey il
G - ALLUVIUM mottled orange, silty, gravelly SAND, trace 17.0
i:rrgllm:llie cli? bands and lenses, and orange | H o mn_pf;%;c‘ nﬁaigm ¥ =
e0) colouration i .
- trace angular clay clasts/gravels, very stiff - -
- softened clay zone, moderate plasticity, ] A
moist for 50mm interbedded with sand 4.5 i B e s e ooy e o .

'\- orange FeO limonite stained sand for NORIETLAND },‘_ T TR \some silt, dry
10mm ALLOCHTHON SILT o+ X Dark grey, very stiff SILT-CLAY, trace fine
T : - B - CLAY P e sand lenses (mica) g
5 - : '_x\.' :
- MnO staining - dxr ]
9.5-‘ 19.0—_.',‘(;._:_ - trace fine sandy silt beds Ll
- 20mm zone hard to soft clay, broken zone & Thel 5
shattered/sheared, high plasticity ] +=*. -
= wet, dilatant - TI*.-x'_ N
N cla 1= N
1 £ 4
] =1° 195X 195
ﬁ_. ﬁ &l —
_l -”:—x' - greenish grey, firm to stiff .
e ]
i aig s _ =
END OF BOREHOLE AT 2im. = NORTHLAND Jx= VW Very weak, light grey, calcareous N
a ALLOCHTHON 45 Ix = SILTSTONE, veins of clay/silt, hard 7]

5 M oOX
Inclinometer installed to 21m, 13/11/07,

Landslips in Northland. Observations from select case studies
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Open the Flood and Coastal Hazards (Natural Hazards) maps

Use the 'layers icon' to select which maps you'd like to have
displayed.

»
X

Measurement

| Meters *

= Fﬁ

Measurement Result

20.3 Meters

13m rise over 20m =33° (1V:1.5H)

Landslips in Northland. Observations from select case studies
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Northland

10 — Opua
8 - Kaitaia

3 - Whangarei
7 - Omapere

4 - Mangawhai

6 - Dargaville

~ 5 - Maungaturoto
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Tangihua Complex

Holocene
windblown Whangai Formation
deposits
Otueka Formation
and Waiwhatawhata
Formation
Omapere (conglomerate &

Conglomerate sandstone)

IFE)?rIy — mid Holocene —

W'.e s;glcene Pliestocene Landslide
ndblown deposits

deposits

Holocene — Late Hukerenui Mudstone

Pliestocene River &
swamp deposits Waipoua Basalt

Landslips in Northland. Observations from select case studies
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Alluvial conglomerate & lignite Mudstone & sandstone (Otaua Group)
(Pukorukoru Fmn) early Miocene early Miocene

Basalt lava flows
(Waipoua Basalt) early Miocene ' Northland Allochthon rock:

Basalt & gabbro (Tangihua Complex
igneous allochthon conglomerate SRS isirs Rl gy

Cretaceous-Paleocene
(Omapere Cgl.) early Miocene

; Mudstone, chert, limestone (Mangakahia &
tary allochth nglomerate D : ? ;
m:wﬁgta\?hata Cgi.())r;.::l}y ?\ﬂiocene Motatau Complexes) Cret.-Oligocene
it

Location of
interest

Figure from “Out of the Ocean, into > |
the Fire”, Bruce W. Hayward, 2017 g

Waiwhatawhata Stm
40

Tasman Sea

History in the rocks, fossils and landforms
of Auckland, Nerthland and Coromandel

Pukorukoru Stqrtr)

Waimamaku River mouth

ruce W. Haywarc i ]
Bruce W. Hayward A ngg;r_i\;‘l;k_u- \Mfﬂnaki— Waima Range B

~—F— Anticline

—+— Syncline

~~_ Thrust fault

—_ Strike & >,

25 dip of strata | .
Wamamaku—z Basement greywacke (Murihiku Terrane)
drillhole
5.71 Geological map showing the surface distribution and structure of the Early Miocene Hokianga Basin rocks
12 sl i and their relationship to the underlying and sometimes overthrust Northland Allochthon rocks. A north-south

cross-section of the inferred subsurface geology is shown (4-B). Modified from Hayward (1993) and Evans (1994).

Landslips in Northland. Observations from select case studies
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| | NGS
7 - Omapere — Signal Station Road - Jlﬁjt‘ﬂ. T

Landslips in Northland. Observations from select case studies



NGS

7 - Omapere — Signal Station Road Tt T A

- bprped ty
FAT "'*'.&‘

L ol N e
5 T ¥ e .
s P 1 &
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ST

A

L
- ‘3«3
¥ &
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Landslip movement
known to affect SH12

P

-

Eastern extent
not mapped

Ridgeline comprises
north facing subvertical
conglomerate escarpment
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Northland

10 — Opua
8 - Kaitaia

3 - Whangarei
7 - Omapere

4 - Mangawhai

6 - Dargaville

~ 5 - Maungaturoto
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A 1:100,000 scale
Kaitaia-Whangaroa map
from DSIR 1989 is
available. It was
produced during efforts
to “unravel” the
Northland Allochthon. It
maps the Allochthon
and dunes as part of the
Motatau Complex

Northland Geotechnical Specialists

Undifferentiated
Pliestocene-Holocene
Landslide deposits

Hukerenui Mudstone

Late Pleistocene —
Holocene Swamp
deposits

i o ED / < Punakitere Sandstone

Landslips in Northland. Observations from select case studies
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To accompany Mew Zealand Geological Survey Record 36 (Brock, F.J; Hayward,
B.W. 1989: Geology of autochthonous and allochthonous sequences between
Kaitaia and Whangaroa, northern New Zealand)

6660000N —
o 7
g , 005 | PO5
w
]
&
Record 36
ISSNOLIZ46SX. A
: CROSS SECTIONS £
z
A & g A’
- ¢ : o
500 — & s 500
% Sea tevel
—500
— 1000
CROSS SECTION A - A"
2 T 3 ] B
73 a 8 & B
B H H % H
metres %’ 3 3 = merre
s
500
Sea Level ST T
—500
~ 1000

CROSS SECTION B - B’

&
2
X 3
1 3
C 5 : c
& H
s i = "
500 — * ,:';"-._ ( 500
L~
Sos Lovel = EEIEE
~500 — =
1000 —
CROSS SECTION C - C*
g € H
£ £ £
s g
D: 2 : g ; '
5 2 o
i B H 5 | g & D
2 2 5 & £ 3 mewes
500 T ST ¥ w otn S = 500
o mm —————— T
Saa Level - - SIS L e
oot : A Sea Level
500 = - 500
——un =
—1000 — -,
1000

CROSS SECTION D - D*
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8@ nzgd.org.nz/ARCGISMapViewer/mapviewer.aspx ¥ ° i

X
New Zealand Geotechnical Database W \%’JA\

a David Buxton

Help & Support

AGS4 Upload

Manual Upload
Investigation Logs
Maonitoring Instruments
Sample Test Resulis
Map Viewer

KMZ Download
Canterbury Maps

Documents

g It
POWERED EY @

om €SI
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TONKIN & TAYLOR LTD

BOREHOLE No: BHS5
Hole Location: Paddeck- headscarg

BOREHOLE LOG

LOCATION; 94 Allen Bell Drive, Kaitaia JOB No: 17606.001

DRILL TYPE: Tractor HOLE STARTED: 2002107
HOLE FINISHED: 2172007
DRILLED BY:  Prodrill

COLLAR RL:  Water LOGGED BY: DSEB  CHECKED:
ENGINEERING DESCRIPTION

DRILL METHOD: Ratary

Landslips in Northland. Observations from select case studies
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), (Ely .43!20 LDD{;IE
rTmuef 2O20NENES [ Ainbus

e

Imagery Dates'4/1/2 ] Imagery Date

Landslips in Northland. Observations from select case studies



NZGD ID: BH_118312

=
TONKIN & TAYLOR LTD BOREHOLE No: BHS TONKIN & TAYLOR LTD Y -

. . Hole Loeatien: Paddock- headscary BOREHOLE No: BHS
BOREHOLE LOG Hle Locaton:Padc
8 - Kaltala SHEET. 1. OF . BOREHOLE LOG Geotechnical Specialists
SHEET...2... OF
" hnical [ igati 4 ) itai JOB No: 17600.001 : i -
PROJECT. G T LOCATION: 94 Allen Bell Drive, Kaitaia PROJECT: Geotechnical Investigation LOCATION: 94 Allen Rell Drive, Kaitaia JOB No: 17600001
CO-ORDINATES ~ mN DRILL TYPE:  Tractor HOLE STARTED: 2002107 CO-ORDINATES ~ mN DRILL TYPE: Tracto :
mE \ HOLE FINISHED: 212107 mE Tactor :gLE STARTED: 2072007
L . DRILL METHOD: Rotary DRILLED BY:  Pradil RL n DRILL METHOD: Rotary DRE FINISHED: 2172007
DATUM COLLAR RL: _ Water LOGGEDBY: DSBB  CHECKED: (AW DATUM COLLAR RL: EDBY:  Prodrill
TCAL ENGINEERING DESCRIPTION GEOLOGICAL BLI _Watar, LOGGEDBY: _DSBB _CGHECKED: (/i
GEOLOGI = ENGINEERING DESCRIPTION
SOIL DESCRIPTION GECLOGICAL UNIT,
::é:fc::“u u;n. g g E 55 % Sl typs, minor campanants, plasticly or GENERIC NAME, g g [ SOIL DESCRIPTION
oRIGIN, E g s| 825 | = i oRiaH, H g | EE_|E ol e mina ompeners, sty o
) & . calour,
MINERAL COMPOSITION. E S § } z & ;g 2 E E O SEECABTN MINERAL COMPOSITION. E Lesre H E 5 2 § 4 £l E
8% £ § 8% |5 Substance:  Rock lype, paric size, cokour, H gl 2[>]88 E g ROCK DESCRIPTION
E g 4 ] gla| 8 (¢ é g minor components. g §lo o glal g Z|ES ] Substance:  Rock type, partice siz0, calow,
ol % 2|e £ E z g 25 3 Dot Tyow el Dhosss, a|fi|w é 2 ble z E E E I o rr\lnwlcnmpéwd.;.
e F 2 foug! & t Type, incli
HHURH 22 8312 HS1 St tlltl — HHHHE IR IR AT L] e P D
T ‘r—'—'—w‘ San L o +
EoReye oL DT B o aricbrovm, orgaste, Sndy ] P e ‘occasional light brown motiles,
] b
4 x|
£la : e P 1
= —|MH| M | St Clayey SILT, orange/brown, with organics, =
o dark brown mottles, o]
= i
— ¢ e — %
i 1 EiEs |
x ]
S ITMH| M [F/St SILT CLAY, light brown orange, minor R L 4. F P
LANDSLIP DEBRIS Fongiel organies, moderately plastic, firm to stiff. = 6
x| _;
£l8 13— U iy
< 2 N
8|°l8 =] <|E e
g Ry g|g ]
lagr® ]
§ iy R Fine SANDSTONE, ight grey, very weak
£ iy 1] band 80mm within highly sheared
i ] g “light whitish gréy with orange speckles, siltstone/mudstone, exiremely weal
1= miner organics, soft. 7 djrﬁgregmes easily into fine gravel sized
2 |
£l : ] | NORECOVERY. Lost core, re-drilled,
i 2 A limited core recovered cuttings appear to be 7 —|
2N=4 o similar to above,
e | i 2+
] £|E ]
5 BN
el S ]
—x
gt
s i
® A ]
5(8 e
& i 4 |
: F Box 2
Fapil i — -
LANDSLIP DEBRIS "7:"— F/st -becoming light grey with orange speckles, NO RECOVERY —3—]
She ne- 2.8m to B 20mm thick, clay gouge.
4 ﬂur;r “ ’ S i -clay gouge 30mm thick, light grey, dark 3 4 |
h gl grey mottles.
3 gl ~disturbed sandy silt clay, with blocks of o |
= 7 1 5 &
3.4 Shear Surface 40° § 5 _-s, ;_r amxnu:ln:ly weak sandstone, greyish orange é g
‘backsearp - -+ il . |
WRRTHLAND I Ea ﬁ-’ﬂiﬁé’mﬁ”?ﬂiﬁﬂiﬂéiny I
[ATEOCHT! isturbed, s ;
Hon grey, iron oxide staining. 4 4 |
-light orange silt/clay mottles.
i o SILTSTORE/MUDSTONE, Wighly sheared,
& . 1 i § ﬁn!n ?Idl :Iaylr_n;‘a;‘HX, rc;al‘k grey, light grey
§ =] D BUvS SILT CLAY, grey, wilh siltstone/sandstone A8 ed, polished surfaces, -
clasts, stiff to very stiff, some disturbance, <|E i ;
occasional light brown mottles, B a 5 ke |
i X X
1 ﬁ T50mim thick highly fractured fine well .
i cemented SANDSTONE, grey.
| ] /I ; x As at 9.0m, blocky sandstong inclusions,
] X x
X x
1 iy LAND | 10 x
AbLociTHo gk XX SILTSTONEMUDSTONE, highly sheared, **
S| X X in asilt clay matrix, dark grey, light grey
g 5] k- : * mottled, polished surfaces, 4
ILAND D Si SILT CLAY, grey, with siltstone/sandstone XX
Rgll_gléﬂmo" clasts, stiff to very stiff, some disturbance, 10 [x x -70mm thick blocky fine SANDSTONE,
NZGD ID-BH-118342 SoRELo0 T Tewoor o e NZGD ID: BH_118312 BORELOG_TT 17600.007 GFJ &7
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9 - Coopers Beach Tangihua

Punakitere Complex
Sandstone (Northland
Wairakay  (Northland Mangonui Allochthon)
: Formation
Volcanics Allochthon)

breccia

Taipa
Mudstone . o
(Northland \ £ fsd 7 0\ Ssliile 7 P
Allochthon) | ._ =

SEOTECHRICE

Landslips in Northland. Observations from select case studies
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New Zesland Geolechnical Database

Landslips in Northland. Observations from select case studies

N
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Coopers Beach
Landslip as
suggested by
T+T, review by
GNS - report
available.
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9 - Coopers Beach

Aerials Reviewed from:
1948
1970
1972
1976
1977
1981

:djjy wosy peoinos®

1966 photos have good
resolution but no overlap.

0'C A8—00 ZNI71 Ag pasusdl| pup zu'sus|oJial

1948 Aerials provide the
best viewing and are used
for mapping of landslip
scarp features.

Landslips in Northland. Observations from select case studies
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Possible landslip scarp features to East of Coopers Beach
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8 - Kaitaia
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10 - Opua — Hihitahi Rise Slow-moving slip forces people out of Paihia . is.ccuiis
homes

Landslide and legal loophole o 0000
Council: slip is private matter for

strand families P—
13 May, 2012 5:30am eyl o ekl 05:00, Aug 07 2014 0O O0O0O0

As Is Where Is B Property Snapshot

A large four bedroom plus office home on a corner site in Te Haumi. Large family bathroom and h

master en-suite. Open plan kitchen and dining stepping down to a lower level lounge. Single

garage. Property Type:

The total home is in need of an internal and external make cver. However, 230 square metresis a House

lot of home. There is a letter on file from the FNDC, which any intending purchaser should view, ] s

regarding the property. This is all reflected in the asking price. 702 m2

FEATURES House Size:
230.00 m?

Secure Parking
= Print Brochure

= Send to friend
Leonie Brittain, husband Chris and son, Jat _
Commission says they cannot build on. Ph (4] Notify me of updates to this i
property
Herald on Sunday showed that the

d, rock mass failure
that cannot be economically stabilised by individual landowners.

The subdivision where the Brittain family were to build their dream home is sliding down The advice given to EQC in 2005 was to write all the properties off.
the hill, and nobody will accept responsibility. Their battle with bureaucracy reveals Rogers says the problem has the potential to grow larger.
thousands of families could be equally vulnerable when they try to fulfil the Kiwi dream:

S5k 4 £ A 50m borehole, properly logged, and with downhole defect orientation
building homes for their families. Susan Edmunds reports.

equipment, will be needed to get to the bottom of it, he says.

& nzherald.co.nz,fresidential—prope rty;’news;‘a rticle.cfm?c_id =?6&ObJECtid= 10805458 stuff.co.nz/auckland/local-news/northland/bay-chronicle/10354308/Council-slip-is- private-matter-for-insurers
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As red-blue anagram
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¢ o Disclaimer — section is indicative only.
Qg LiDAR contours but slip surface etc.
80m T 55 entirely assumed.
Tolyan)
What if someone had assumed shallow

- failure and designed remediation?
m

Have you seen cantilever walls fail?

40m

20m

50m 100m 150m

Landslips in Northland. Observations from select case studies
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(2 Demonstration - QGIS
Project Edit Wiew Layer Settings Plugins Vector Raster Database Web Mesh Processing Help QProjedPropertles|CRS X

DNeERERS e HP L @ | SUE--N -G EE =P
BQV.Z @ o - - Q qa gEagsg AR Aa

Project Coordinate Reference System (CRS)

General || Mo CRS {or unknown/non-Earth projection)

Browser Fiiter | @ |
Levmeo Used C
" Favorites = Coordinate Reference System Authority ID |
+ 1" Spatial Bookmarks E
v [# Project Home NZGD49 EPSG:4272
» @ Home AGDE6 / AMG zone 55 EPSG:20255
v Baex = o GDA4 / MGA zone 55 EPSG:28355
v 03D * Generated CRS (+proj=tmerc +lat_0=0 +lon_0=173 +k=0.9996 +x_0=16000... USER:100025
» BN ® = Relations
LS o |
& GeoPackage Variables 1 D
£ Spatialite « || Hide deprecated CRSs
@ postals @ Macros - -
B wmssal I . Coordinate Reference System Authority 1D =
@ Oracle NZGD2000 / Mount Eden 2000 EPSG:2105
5 os2 NZGD2000 / Mount Nicholas 2000 EP5G:2128
b B WMS/WMTS NZGD2000 / Mount Pleasant 2000 EPSG:2124
b 2 Ties L NZGD2000 / Mount York 2000 EPSG:2129
B wes z NZGD2000 / Nelson 2000 EPSG:2115 =
Spatial Bookmark Manager NZGD2000 / New Zealand Transverse Mercator 2000 EPSG:2193
AT < - T T i
Name + Group xMin yMin xMax } NZGD2000 | New Zealand Transverse Mercator 2000 =
J Map1 512195.362104 5410255.809979  513257.331896 |
DROJCRS["NZED2000 / New Zealand Transv
erse Mercator 20007,
BASEGECGCRS["NZED2000",
DATUM["New Zealand Geodetic Da
Kl I Ir tum 20007,
_ ELLIPSOID["GRS 1330",
Layers €378137,2968.257222101, |
; - - |-
s l® T -FAFD LENGTHUNIT "metre
w Datum Transformations
!‘_v"_l Ask for datum transformation if several are available {defined in global setting)
|#] =]
Source CRS Destination CRS Operation  Allow Fallback Transforms

oK I | Cancel | | Apply | ‘ Help

Landslips in Northland. Observations from select case studies
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“__:.'4 !ﬂﬂ]@ - . el R0 IO e PN = 1 8

s O *

% @] \/:; ﬁ ﬁ m . q ¢F Morthland 04m Rural Aerial Pho X +
B datalinz.govt.nz/layer/88131-northland-04m-rural-aerial-photos-2014-2016/webservices/ :
Erohie.rg @ @ No transform available between Unknown CRS a| e c 3 Al i 4 4 W e %

MTS L

g Land Information
sl asiond northland b Search % Help David Buxion x : Download or Order

LINZ DATA SERVICE e

Layers Layer Order Tilesets Server Search

Northland 0.4m Rural Aerial Photos (2014-20186)

Mational Imagery

Auckland Morth DEM ot

Connect | New | Edit | Remove! Load Save | Cfault 54

D ‘Mame Title Abstract

Delimited Text [ @c YMSWMTS Connection X

oPackage . :
Tile Services

Spatialite . Map tiles for this layer can be accessed via Web Map Tiles Services (WMTS).

URL

This service requires an API key fo be configured for your account.

- Postgre5QL

Authentication

Your current AP key is:| AP|

MSSQL

Configurations Basic | “ou can configure your APl keys on your dashboard.

Oracle Choose or create an authentication configuration

The following URL provides WMTS capabilities for this layer:
| No authentication =~ | | gk |

hitps:#/data.linz.govt.nz/sernvices; key=fe13di38b0bf4e8h 89 4784f9a8c68962 /ivmis/1.0.0/layer/88131/WMTSCa

‘ vl
Tiles can be accessed using the following zoom / x / y template:

32
- DE

Configurations store encrypted credentials in the QGIS authentication
datzbase.

Virtual Layer

http:/iles-a.data-cdn.linz.govt.nz/services; key=fe 13df38b9bf429b80478410a8c68062 lilesv4/layer=88131/ER
‘ v

Image Encoding

WHMS/WMTS Options
Metadata Service (CS-W 2.02)

Web catalog services provide commen interfaces to find, query and browse metadata about data held by LINZ
Data Service:

Referer

1 ‘ Options .
“ 4 Features | DPI-Mode | all =

T i Tile size 5 S
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Stereo Pairs

* | hope that everyone looking at landslips has used a Stereoscope. Looking at
aerial photos in 2D is not a suitable substitute.

» Credit to NRC for helping set up Retrolens and ensuring all the photos are
available. | think we are still missing the WDC aerials from hazard zoning —
something to follow up.

* Once upon a time to look at smaller scale features you needed to order
enlargements. Just getting copies of the photos could be hard/expensive.
Photocopier enlargements were a cheap substitute and getting a pick of years was
uncommon.

» We can view onscreen with freeware. You just need a pair of these «
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http://stereo.jpn.org/eng/stphmkr/index.html

& StereoPhoto Maker 64 — O *
File Edit Web Help

i E = T
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StereoPhoto Maker e Tt RIS

Crop both pairs to the area of interest
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Open pair:

@{ & Open Left Image x
Look in: | Landslip 16 - Coopers Beach j |‘=_“F '

Quick access

4

Desktop
Gls poor resolution Crop Crop Crop Crop
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This PC

[ ] ]
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Crown_5932_C_16 Crown_5932_C_17

v
File name: ]"Cmp Crown_350_1860_7 jpg" "Crop Crown_350_1860_6jpg" j Open |
Files of type: |JPG.J‘BMP;’TIF;'GIF;‘PNG,‘J2K-’JPZ-’JPT File j Cancel

[T Show Preview ™ Swap Left/Right

™ Open as Mormal Size

Y'ou can multi-zelect Left/Right Images at
one time.
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@‘ Left Image(Crop Crown_330_1860_6.,jpg [2910 x 2506]) Right Image(Crop Crown_330_1860_7.jpg [2910 x 2306]) (4/19) - O *

Open palr' File Edit View Stereo Adjust Web Help
| |

EEE0DHR R 80 (s 0RMD D B@- 5 -0 E W w0 m?

Img Size after Align.[é‘j;l[ll-ac 2505] [Position Al-ignmen"ti[x:ﬁ y=0) i 'Dispia}r-image Si-ze[;l-ﬁﬁ xd:DD] -joorn('is éﬁ]
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StereoPhoto Maker Lt L

Put on glasses — use arrows to adjust image alignment to suit your eyes
(adjustment often needed after zooming). You can pan and zoom with ease.

Overlay of
red/blue layers
need aligned to
suit your eyes.
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My recommendation — historic stereo pair photo viewing for all sites. It
Is free and available for all. Even with LIDAR DEM models it is still the
best for a good portion of sites.
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Hazard Zoning Comments

« WDC hazard zoning is very good.

* |t was completed from geomorphology with a detailed understanding
of the geology.

 Quite a bit of time was spent in the field to validate the results.

 High risk Northland Allochthon is a different mechanism (usually) to
high risk Greywacke — but don’t ignore the high risk zoning.

* The mapping clearly follows geomorphic features (i.e. landslip scarps)
 Be very careful with less rigorous hazard mapping. Why:
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Hazard Zoning Comments

B kaipara.govt.nz/services/district-plans/district-plan-review/geotech-reports

Services Residents Documents

KDC hazard zoning:
Not clear how geomorphology is

captured in the mapping other than e PR
a yes/no layer that doesn’t appear to © Geotech Report
have a logical way of inter-relating to g

hazard zoning.

. ) © Services geotechnical hazards in the Kaipara District
Slope Stabl I Ity hazard Zon I ng by Slope © Residents To help identify where development may occur and what will be required to satisfy Council ¢
angle. is eeded, Council has co i

© Documents Geotechnical Hazard Assessment Reports:

© Council

Click here for A-Z Services

Report tor K

trict Plan. These new or

ugh discussion papers and
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Figure 8: Slope Instability Potential

Legend
I:I Indicative growth area
Low instability
~ Medium instability

B High instability

1 Geotechnical Assessment

Maungaturoto

Kaipara District

; Maungaturoto and surrounds was a
high risk area with lots of actual

T~ landslips last time | drove through??

| see very little red and scarce orange,

hmmm.
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Lets check out Landslip 5:

e

Legend
Indicative growth area
bty Figure 8: Slope Instability Potential
' Medium instability

- High instability

Geohazard risk

Title:

Combined Geohazard Plan

‘|cien: Kaipara District Council | PP
Project: Designed: CW
Geotechnical Drawn:  RW p o
Assessment Checked: RJ
Maungaturoto Date: Dec 18 [size: a2 |
 |Proj No: Scale: Revisic 4
15601.000.000 1:15,000 A |

Unfortunately not the excellence we saw with Landslip 2 Zoning
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The KDC reports do have disclaimers but it does rely on
the user to both read the report and be able to understand
the disclaimers.

My personal view is that the public should be able to take
such a report at face value without having to read in detail
to identify the disclaimers

The reports (text) do in general identify the hazards.

In my opinion the slope angle thresholds are
unconservative. They are of concern as others will it is
likely they will be referenced and relied on in the future by
some.

Based on slope angle alone the maps will always be
insensitive to actual landslip features.

Table 2: Slope Instability Profile

Geologic Unit

Tauranga Group Alluvium
Kariotahi Group dunes
Kerikeri Volcanic Group
Taikura Subgroup

Waitemata Group (includes Pakiri
Formation and Ruarangi Formation)

Northland Allochthon (includes
Undifferentiated Mélange, Mahurangi
Limestone, Whangai Formation)

Whangarei Limestone

Waipapa Group

and Geotechnical Specialists

Slope Instability Potential based on Slope Profile Ranges

<10° 10-23° >23°

<14° 14-26° >26° . .
Landslip 4 in

<18° 18-45° >45°

Pakiri Formation
on 11° Slope!!!

18-45°

Many Allochthon

“ ® i Units are too
<8° 8-18° 18° weak to stand
<18° 18-45° Lo this Steep
RII?
é_',,‘-—-' ......

The slope profile ranges have been applied to thg LIDAR contourfand elevation data to generate the
Slope Instability Potential plan presented in Figure 8. It is important to note that the “Low Instability
Potential” category does not imply that instability will not occur on these slopes, particularly where
underlain by Northland Allochthon strata. Rather, some of the slopes may have historically failed,
which has resulted in the flatter slope angles observed today. Changes to the equilibrium of a slope
through some combination of land modification earthworks, fill or building loading, or introduction of
water, can trigger reactivation of previous landslides on any slope.




pr— T\

Northland Geotechnical Specialists

Pictures of Northland
Allochthon

For those who have not had the chance to dig
and drill into it
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10 Minute Challenge for any site?

» Google Earth

» Geological Map

* Google Street View

« DEM Terrain Model?

« Aerial photo review (maybe 30min)

Do this at the start so you know the range of possible issues, scope the site right,
tell the client right from the start.

dOur_o!ecision making is human — if we put ourselves in bad situations we make bad
ecisions.

Being “helpful” by ignoring the issues hurts our clients in the long term.
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Other References
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Conclusions

» Hopefully the presentation will aid your work.
* We need to identify and address the geomorphological features.

« Anyone signing a Geotech report in Northland needs to make sure they can identify the
geo_rpogplhcllc feaktures and ensure they have confidence in the staff who completed the
onsite fieldwork.

* These are difficult sites. We should not rely on a single person’s judgement. We should
welcome peer review and will all benefit from it.

 Landslips happen — remember the people. | have met many. Young families, elderly, people
doing well, people with life struggles. Regardless, landslips take more than just a financial
toll on these people.

» People trust us. We need to do a good job and be honest.

* Our understanding is always incomplete. There needs to be a level of robustness/margin
for error in our work as we will usually be wrong to some extent.

» Being a Geotech in Northland does sometimes involve %iving bad news — a site not suitable
to subdivide or a site not suitable to build on. We have to be prepared to have these
discussions and reach these conclusions.
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