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Tonkin & Taylor Ltd (T+T) has been commissioned by Rotorua Lakes Council (RLC) to provide 

engineering services for a proposed redevelopment of the Rotorua Lakefront. To date, two stages of 

recent ground investigations have been undertaken on the site relating to this development, 

comprising: 

Stage 1: Onshore ground investigations adjacent to the lakefront; and 

Stage 2: Offshore ground investigations within Lake Rotorua (accessed via barge). 

This report presents the factual results of Stage 2 of the ground investigations. The results of Stage 1 

are presented in a separate factual report. T + 1’s services were provided in accordance with our 

proposal dated 5 July 201S’.

2 Site Description

The site is located on the lake margins at the southern end of Lake Rotorua. The extent of the 

proposed development is approximately defined by the red line shown on the site plan in Figure 2.1. 

The site is currently used as a grassed and brick paved recreational area with an existing esplanade 
which borders the lake. A number small timber framed booking offices are located on the esplanade. 

Two timber pile piers and a number of smaller docking facilities extend from this esplanade. There 

are several underground storage tanks (USTs) beside one of these offices that contain fuel for boats 

and aircraft associated with the tourist operations. 

Lakefront Drive and Oruawhata Drive run east-west through the site, following the lake margin and a 

number of car parks are associated with these roads. Three jetties are present on the western part 
of the site and timber frame steel clad Scout hut on the east, with a small timber piled jetty. 

The lakefront water area is used for various mooring of commercial vessels and aircraft.

2.1 Proposed development

The proposed lakefront redevelopment comprises a new boardwalk, concrete and grass terraces, car 

parking, bus parking, new road pavements, footpaths, play spaces and landscaping. A number of 

new buildings are also proposed, although these are not included in the current development 

package. The proposed development has been split into five stages (labelled 1 to 5) with stages 1 

and 3 further divided into Stages 1, la, 3 and 3a. 

The boardwalk and terracing are included within Stages 1, 1a and 3a. Stage 2 includes car and bus 

parking and pavements. Play spaces are located within Stage 3. Future restaurants, caf and kiosks 

are included within Stage 3a. Stage 4 includes further car parking and pavements. The Wharewaka 

and Waka Ama buildings, car and trailer parking are included within the Stage 5 works. Footpaths, 

paving and landscaping are included in all proposed stages. The masterplan and staging plan 

prepared by Isthmus are presented below in Figure 2.2 and Figure 2.3.

I T+ T (5 July 2018). Variation VOl Rev2 - Civil, Structural and Geotechnical Engineering Services for Rotorua lakefront 

Redevelopment - Preliminary Site Investigations.
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Figure 2.1. Site location plan (source: RotoruQ Lakes Council online GIS)
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Layout. 
Masterplan.

Figure 2.3: Proposed staging plan extracted from RLC Lakefrant Redevelopment Developed Design for Stage 1 

& la, dated August 2018.

~~~- 
1---- 

~i~ 
"-; 

I

3 Ground and Groundwater Conditions
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3.1 Published geology

A published geological map of the area’ indicates that the onshore ground is underlain by a mixture 

of undifferentiated rhyolite lavas and alluvium of the Tauranga Group. The mapped geological 

boundaries do not extend within Lake Rotorua. The location of the site in the context of the onshore 

regional geology is presented in Figure 3.1.

3.2 Previous ground investigations (Stage 1)

Previous Stage 1 ground investigations for the development were undertaken by Perry Geotech 

Limited between 30 July 2018 and 2 August 2018 (supervised and logged by T+T Geotechnical 

Engineers). These investigations comprised:

4 No. machine-drilled boreholes (BH); and 

20 No. Cone Penetration Tests (CPTs).

A summary of the ground investigation data for Stage 1 is presented in the Stage 1 Geotechnical 

Factual Report, dated 12 October 2018.

Figure 2.2: Proposed masterplan extracted from RLC Lake/ront Redevelopment Developed Design for Stage 1 & 

la, dated August 2018.

2 leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology ofthe Rotorua area. Institute of Geological & Nuclear 

Sciences 1:250,000 geological map 5. 1 sheet + 102 p. lower Hutt, New Zealand. GNS Science.
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Table 3.1: Machine Borehole Summary

IOk 0331 

~" okoia rnQr 1a 

’Q! ’" I 
Rotorua

location (NZTMI BOPRC lake Depth of water

BHID
Easting(ml Northing (ml

Depth (ml water level (ml to lakebed (mllll
Rl (1)

SH05 5774890.00 1885040.00 19.95 279.9 0.5

SH06 5774858.00 1885049.00 19.95 279.9 0.5

SH07 5774633.00 1885503.00 19.95 279.9 0.5

SH08 5774628.00 1885487.00 19.95 279.9 0.5

(1) Source. BaV of Plenty Regional Council http.//monltonng.boprc.govt.nz. Rounded to two decimal places. Readings 
taken at midday. 

(2) Approximate only, measured from barge.

3.3.1 laboratory testing 

Samples were taken from BH core and push tubes for laboratory testing. Laboratory testing was 

undertaken by Geotechnics Labs and Hill Laboratories, which are both IANZ accredited. A summary 
of samples taken for laboratory testing is presented in Table 3.2. Results of these lab tests are 

provided in Appendix C.

Table 3.2: Summary of Laboratory Testing

Figure 3.1: Published geological map of the local area

Sample 10 Test Type

SH053.10m - 3.15m NZS 4402:1986 Test 7.1 One-Dimensional Consolidation

SH05 3.15m - 3.25m liquid Limit, Plastic limit and Plasticity Index of Soils - ASTM Test D4318-

17e1 (Method AI

SH052.30m Organic Matter Test

SH07l.20m

SH081.80m

3.3 Current ground investigations (Stage 2)

Recent ground investigations were undertaken within Rotorua Lake between 24 September 2018 

and 28 September 2018. The work comprised: 

4 No. machine-drilled BHs to 20 m below ground level (bgl) with Standard Penetration Tests 

(SPT) at 1.5 m intervals; 

Logging of BH core and preparation of BH logs to NZGS standards; and 

Collection of soil samples and procurement of laboratory testing. 

The works were carried out on a barge using a rotary drilling rig (HQ3 triple tube) operated by Perry 
Geotech Limited. The works were completed under the full time supervision of a T + T Geotechnical 

Engineer. The target depth of 19.95 mbgl was achieved in each of the 4 No. BHs. 

The locations of the investigations were surveyed by hand-held GPS. The BH locations are presented 

on Figure 1, Appendix A, and described below in Table 3.1. BH logs and core photographs are 

presented in Appendix B.
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4 Applicability Appendix A: Site Plan
This report has been prepared for the exclusive use of our client Rotorua Lakes Council, with respect 

to the particular brief given to us and it may not be relied upon in other contexts or for any other 

purpose, or by any person other than our client, without our prior written agreement.

Tonkin & Taylor Ltd

Report prepared by: Authorised for Tonkin & Taylor Ltd by:

....~.. c ~~

Caitlin Murphy 

Engineering Geologist

Craig Davanna

Project Director

CAMY 

\\ttgroup.local\corporate\tauranga\projects\1007461\lOO7467.3000\issueddocuments\stage 1\20181206 stage 2 gfr.docx

Tonkin &. T.yoIor Ltd November 2018 

Rotorua Lakefront Redevelopment SUle 2 Geotecnnlul Factual Report Job No: lOO7467.1000.vOl 

Rotorua l4lkesCouncil
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BOREHOLE LOG
BH05 BH05

BOREHOLE No..

~ 
Tonkin + Taylor

SHEET 1 OF 2 

DRILLED BY: Tony 

LOGGED BY: DWDS 

CHECKED: RWOT 

START DATE: 25/0912018 

FINISH DATE: 26/09/2018 

CONTRACTOR Perry Geotech Ud

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotorua Lakefronl

CQ.ORDINATES 5774890 00 mN 

(NZTM2000) 1685040 00 mE
R.L. GROUND: 279.00m 

R.l. COLLAR: 279.00m 

DATUM: MOTUHT1953 

SURVEY: Handheld GPS

BOREHOLE LOG

BOREHOLE No.:

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotorua Lakefront

SHEET 2 OF 2 

DRILLED BY: Tony 

LOGGED BY DWDS 

CHECKED RWOT 

START DATE: 2510912018 

FINISH DATE: 26/09/2018

DESCRIPTION OF CORE

SOILClilII,T’Cll~on,o;oIo<.Io’.~.!I!nc;yloer..!y.moo~lI’e. a1lCtty

ROCK We.I!’II!’!,r.g, COlOur laO’IC. name lI’ergr~. cemef..uon

Fine to coarse SAND, dark grey Very loose, 
saturated, well graded, minor shells 

SILT; light brownish grey. Very soft, wet, low 

plastIcIty, raPId dilatancy

Fine to coarse SAND with trace of gravel, light 

grey WIth white mottles. Loose, wet, well graded, 

pumiceous, gravel, fine, sub-rounded 

’1’2o’~’i1’5’~, ’c~’;~’i~~’~"""""""""""’-""

Fi’ne’t
"

’rs’e"SAN ’~’ii’ia
’

’of’gi ’v -( s"’" 

’’’’’’’’’1 

SILT, grey Soft. wet to saturated, low plastiCity, 

rapid dilatancy

’3’Om"~’"3’4m"’Push’ b’s iPi
’

’k n’"

’s T ’(" s bve ," ha g
’

od rkt)(~r,ish"grey

Fine to coarse SAND With trace of gravel, grey 
Loose, wet, -well graded, pumiceous

Sandy fme to medium GRAVEL, with some slit, 

light grey Medium dense. -wet, pumiceous, sand, 
fine to coarse, well graded Trace SCOria, red

6 00 - 6 45m Core los’$-’"

.Sar;(;j’fj.ne.i" .rr ium.’GAAVEL....w i-s’ fi ..Siit;.... 
(as above)

~ 
. 

~ 
. 

, 

J

Sandy SILT, grey Wet, firm, low plasticity, rapid 

cilatancy, sand, fine

.~Om’Salldbe om.a.bMnl

SILT With some clay and trace of gravel, light 
yellow grey, Soft, wet, low plasticity, slow 

dilatancy, gravel, fme, sub-rounded

iI. Om:6eeomu...ryUfl 

9.IiIOm:Qw;ldlseatof.ddi$h bfown 

~ COMMENTS LaKe water depth 05 m 

j ~;~: 
ScalelSO

DIRECTION: O’ 

ANGLE FROM HORIZ.: _90.

ROCK DEFECTS

CO-ORDINATES 5774890 00 mN 

(NZTM1[XX)J 188504000 mE

RL GROUND: 279.00m 

RL. COLLAR: 279.00m 

DATUM: MOTUHT1953 

SURVEY: Handheld GPS
DIRECTION: O’ 

ANGLE FROM HORIZ.: -90"

DESCRIPTION OF CORE
~

i ~ J ~!
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." g ~

~
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j
~ g ~.s

8
SOIL a....hQllon 0;010I.I’ CO!"*,.tel’lCyloe...<ty,lI’01ltuorl,!lIallo:tty ~ ~ ;0

if t ~ "~

~ !
~ ~ g lROO< Weathefl"CI.o;OIOI.I’ laDlIC, 111_, IIlern. <:emertaloon .

~ 8

!JiB ~t~,.t! IUiR

SILT with some clay and Irace of gravel; light

~yellow grey Soft, wet, low plasticity, slow

dilatancy, gravel. fine, sub-rounded
.’

fO.JOm:Becom’$h.,d Chlngesto hghlilf1y(Olldlse$
to I...hlbfo....n)

~ ". 
.

! ~

~
!

~ ~
[)eac;nptIOl1 ,

l[ ~
, ,

.:t
& Addltlonel Oblefv.l1101l1 ~ 8

IUu

fl.40.lf.50m.L.nsolfi".pumIC.lilf....1

Gravelly fine to coarse SAND, darK grey Dense 

mOist to wet, pumiceous, well graded; gravel. fine 

to coarse, pumiceous 

1.2. .:’.12.25m..’Cor.
’

S"s.... 

"Gr .~ i .fi.;;e.
..

o rs. ..SAr\ :..( ;i. .bOV
...

Sandy gravelly CLAY ’NIth some silt, light grey 
Firm, wet, moderate plasbclty, sand, fine 10 

coarse; gravel, fine to medium, sub-angular, 

pumiceous

~ 

[ 

~ .1S() .:.. .s..2S...Co; s.... 

~ .s .;;d.g;. ~. iy.cLy..~ith. iom .s it:".i" s..abvei..’. 

Fine to coarse SAND With trace of gravel. light 

yellow brown ......th white mottles Medium dense, 
mOist to wet, well graded; gravel, fine, 

pumlCeOIJS, quartz 

SILT WIth trace of sand, dark greYlsh brown Soft 

to firm, wet, low plasticity, raPid dilatancy

1C5.JOm:8ec:omeshllhtilfeyllh brown

i 
. 

~ 
i 

J

CLAY With some Silt, minor gravel and minor 

sand, hghtgtey Firm, mOist to ’Net, moderate 

plasticity; sand, fine to coarse. gravel, fme, sub- 

rounded to sub-angular

CONTRACTOR Perry Geotech lid 

ROCK DEFECTS

! ~ 

~ 
. 

8

~ 
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COMMENTS lake water depth 05 m

SILT Wllh some clay, sand, trace of gravel, light 

grey Firm, wet, low plasllclty, slow cilatancy
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BOREHOLE No.: BH05

~ 
Tonkin+Taylor

BOREHOLE No.: BH05

~ 
Tonkin + Taylor

CORE PHOTOS CORE PHOTOS

SHEET 2Of3

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774890.00 mN 

(NZTM2000) 1885040,00 mE 

R.l. 279.00m 

DATUM MOTUHTl953

LOCATION: Rolorua lakefront 

DRILL TYPE SHQ HQ Core Rig

JOB No.: 1007-467.1000.3 

HOLE STARTED 25/0912018 

HOLE FINISHED 2610912018 

DRILLED BY Perry Geotech lid 

LOGGED BY OVllOS CHECKED RWOT

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774890.00 mN 

(NZTM2OQO) 1885040.00 mE 

R.l. 279.00m 

DATUM

LOCATION: Rotarua Lakefronl JOB No.: 1007467.1000.3 

HOLE STARTED 2510912018 

HOLE FINISHED 26KJ91201a 

OI~ILLEO BY Perry Geotech lid 

LOGGED BY OV\o{)S CHECKED RWOT

DRilL METHOD RC

DRILL FLUID
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.. 

13\-\05_ "-IT 
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10.95-13.95m



BOREHOLE No.:
t’
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BOREHOLE No.: BHOS

~ 
Tonkin + Taylor

BOREHOLE LOG
BH06

CORE PHOTOS

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotorua lakefront

CO.ORDINATES 5774858 00 mN 

(NlTM2000) 1685049,00 mE

R.L. GROUND: 279.00m 

R.L. COLLAR: 279.00m 

DATUM: MOTUHT1953 

SURVEY: Handheld GPS

SHEET 1 OF 2 

DRILLED BY: Tony 

LOGGED BY: DWDS 

CHECKED: RWOT 

START DATE: 26/0912018 

FINISH DATE: 26/09/2018

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774890.00 mN 

(NlTM2000) 18850"0,00 mE 

R.L. 279.00m 

DATUM MOTUHTl9S3

LOCA nON: Rolorua Lakefronl 

DRilL TYPE SHO HQ Core RIg

JOB No.: 1007"67.1000.3

DRILL METHOD RC
DIRECTION: O. 

ANGLE FROM HORIZ.: -90.

DESCRIPTION OF CORE
F

I !~
.~

~ .

i
F

~ jj

& & ~

~ .8
UIB :"!’~r’l!

CONTRACTOR Perry Geolech Ltd 

ROCK DEFECTS
DRIll FLUID CHECKED RWOT

~ 
5 

~ 
SOL a.",h~~on.~ ~~~/oe...,ty ~ure .....tlClly 

~

ROCK "A’Ie’1l’>erlng. CCIIDur llt:Joc NI~ Itrergrn. cemerclbon

I !
E ! ~

I . E ~ F

.. !i ~~! Oucnp’tOfl j
J:! ~

.

& Additional ObteMI11Ont ~ 8

Run

SILT with trace of sand, light brownish grey Very 
soft to soft, wet to saturated, low plaStiCity, rapid 
dilatancy, sand, fine to coarse 

Fine to coarse SAND, light grey With white 
mottles Loose, wet, well graded, pumiceous 

o 70m - 120m Core loss

SILT, light brownish grey Very soft, saturated, 
low plaStiCity, rapid dilatancy

UI!lmWJtI’Isom.hnelOeolfHsand

2.!SOm.Sandb.eomUlbMnl

l

Fine SAND With minor silt; light grey Medium 

dense, dry to moist, poorly graded 

330m - 345m Core loss 

Fine to medium SAND, light grey Loose to 
medium dense, saturated, poorly graded, 

pumiceous 

Fine to coarse SAND, With minor Silt and trace 01 

gravel, light grey. Loose to medium dense, wet, 
well graded, pumiceous, gravel, fine, sub- 

angular, pumiceous 

’4"’7m":"’S "5m"’C"f’
’

s’

’_~ jOQ.2.461J,0.Q9__ --: _~., ....:~ ’1WtI~ 
-- 

BH.Q5__ ,_I~.~ -- ~~~~’-lig,’1~’ 
. 

- -~5 ::;:O’L 38J 
. 

""~.!!~y\" 

........
I’

13.95-16.95m

J 
~ 
. 

! 
1

’Fi";; ’to" "fS’ "S :’:;;; ii"m;i i-s;i
’

’;; ir ’"... 

gravel, (as above) 

Sandy fine to medium GRAVEL, With minor Silt, 

light grey. Loose to medium dense, wet, sub- 

angular to sub-rounded, pumiceous; sand, fine to 

cS~~5~~~n~~umle.. up to lOmm

SILT. with minor sand and gravel, light grey Son 

to firm, wet, low plaStiCity, sand, fine to coarse, 

gravel, fine, sub-angular to sub-rounded 

Sandy SILT, light grey Firm, moist to wet. low 

plaStiCity, rapid dilatancy; sand, fine to medium

1’__J~1.4E>:1J0Q2 ~:~...~ ~_"",",~ 

r-- I:\O_’5~ - ’-!IJ’[!] -- ~’-~’~ 
_[ O’l.l:.t:8:J 

-- 

: 1""""- , 

- - -- 

16.95-19.95m

~ 
. 

i 

i
’.’Om Beeomuhlld

Silty CLAY, With minor gravel, light brownish grey 
Soft to firm, wet, moderate plasticity, gravel, sub- 

rounded to sub-angular, pumiceous 
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e



Tonkin+Taylor
BOREHOLE LOG

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: RoIorua Lakefront

DESCRIPTION OF CORE
" 

~ 

5 
"" "’~,~"~ _ _""oc""~"’. ~"... "".’" 

~ 
~

ROCK ’ofoIeatt1eung, co, 
tIDI’IC, narre, ItreflI, c~ntl!lon

CO-ORDINATES 5774858 00 mN 

triZH,lI ) 188504900 mE

R.L. GROUND: 279.00m 

R.L. COLLAR: 279.00m 

DATUM: MOTUHT1953 

SURVEY: Handheld GPS

DIRECTION 0’ 

ANGLE FROM HORIZ -90’

I .2 ~
~

~

~
.

~
.r ~

~ ~ ~ "

~ -. ~

~ .8
um :!’t~~’H

~

BOREHOLE No.:

SH06

SHEET 2 OF 2 

DRILLED BY: Tony 

LOGGED BY: DWDS 

CHECKED: RWOT 

START DATE’ 26/0912018 

FINISH DATE: 26/09/2018

CONTRACTOR Perry Geotech lid 

ROCK DEFECTS

~ ~ 

s 
I !I . E

1
~ tii

~
g , 0

~~

u~u

~ 
. ! DelCrlptlon 

o "S 
~ & Addltion..t Ob&ervationl Ii:

Silty CLAY, ~th mmor gravel, light brownish grey 
Soft to firm, wet, moderate plasticity, gravel, sub- 
rounded 10 sub-angular, pumiceous 

CLAY, with trace of sand, grey Very stiff, dry to 

mOIst, high plastiCity; sand, fine 

’-060;,.,’:’10’ 95m--’ ;’ -’loss’ 

CLAY, With some sand, light greenish grey Sbff 

to very stiff, mOIst, high plasticity; sand, fine to 

coarse 

Fine to coarse SAND with minor clay, light grey 
With while mottles Medium dense to dense, 

mOIst. well graded

’

2’2~im":"1’2’,45m:"Co;
’

osii’" 

SAN :’~; ;"m ;; r’ y:’( ’s" b
’"

Gravelly fine to coarse SAND With minor clay: 
greenish grey Dense, dry to moist, well graded, 
gravel, fine. pumiceous 
Il.20m:Po..mic.lrlgm.nbvp", 100 mm. 

13.60m ~ 13 95m Core loss

1

CLAY, With minor sand and minor gravel; light 
grey. Firm to stili’, mOist, high plastiCIty; sand, fine 

to coarse, gravel, fine, subrounded 

!4.l0m. QUlrtz frlgm.nb. up to 50mm 

14 ~Om Be m..stJ1’l’lo....rystJ1’l’.dry

1600m_Bec:om..hlfd

~ 
. 

i 
i 

J

CLAY, With minor sand and trace of gravel, grey 
Firm to stiff. wet, high plasticity; sand, line to 

coarse. pumiceous, gravel, line, sub-rounded 
17.50m Be m......ry.bl! 

17 70m MInor pumlU IflgmlntsuplO 30mm

.

-:;. .m.’:..
.

.,.4.Sm:..Co,. ..i s....

CLA :..~th.;; r i.s .nd. .nd-rr ;norg;a:;ei:~i s.. 
’’’’’’’’1

> 

~ 
~ 

~ 
~ 

m: T d h 

! COMMENTS lake water depth: 0 5 m 

1

19.50m Bec:omuftrm

....eo,., 
1995111 

&.1I!1SC

’0 

’0 

’0 

N"I

~ 15

~ 16

’0 

’0 

,C 

N-’
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N_21

~ ,g

o~ 

", 

",

e

~ 
Tonkin+Taylor

BOREHOLE No.: BH06

CORE PHOTOS

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774858.00 mN 

(NZTM2000) 1885049.00 mE 

R.L. 279,OOm 

DATUM MOTUHTl95J

LOCATION: Rotorua Lakefront JOB No.: 1007467.1000.3 

HOLE STARTED’ 26/0912018 

HOLE FINISHED 26/0912018 

DRtLLED BY Perry Geotech lid 

LOGGED BY D\/\,{)S CHECKED RWOT

i

O.OO~3.00m

, 

~ 
. 

~ 

~ 
1 
~

’__le.o74’1.,JOOQ. ~ ":,-,~~;RL. _iIIoIftJ~ 
..

\105 ~-’J.. . JT-;1]7 -- ~1’4b. I ~ 
" 

1fll r. 
.~_

:u r-te-

-: ,. t;-’" ~T

3.00-6.80m

~



BOREHOLE No.: BHoo BOREHOLE No.: BH06

~ 
Tonkin+Taylor

~ 
Tonkin+Taylor

CORE PHOTOSCORE PHOTOS

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774858,00 mN 

(NZTM2000) 18850"9.00 mE 

R.l. 279.00m 

DATUM MOTUHT1953

LOCATION: Rototua Lakefront JOB No.: 1007.67.1000.3 

HOLE STARTED 2610912018 

HOLE FINISHED 2610912018 

DRILLED BY Perry Geotech lid 

LOGGED BY DIJI.OS CHECKED R\NOT

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 577"858.00 mN 

(NZTM2000) 18850"9.00 mE 

R.L 279.00m 

DATUM MOTUHT1953

LOCATION: Rolorua lakefront JOB No.: 1007467.1000.3

DRILL TYPE ST "0 HQ Core R!g HOLE STARTED 2610912018 

HOLE FINISHED 26.-t1912018 

DRILLED BY Perry Geotech lid 

LOGGED BY DIJI.OS CHECKED R\NOT

DRILL METHOD RC

DRILL FLUID

__ 
J&374:.61J0Q9 

_. 
e\\06

_,~:~ fBI
- r.1,I.6’:"03.~lB~

- 

. 1
.r

6.80-9.90m 12.90-15.90m

T i.
~ 

__.J 7461.J0Q9 
__ 

Ho6 

_ -~ O~ Ie-

_ _ 
,_.J~~~&.Io6IIW~ 

0.~--[’wJ T"~~1_.J t74.61.jOQQ 
_. 

}\O~ 

!:- ~~’l_.~a

- .,~II!~,~IoI.lv’r":’\- 

:~. f471 -- r~.:~ .-111,<\ I ’iAAf 
~. L -:.,~I l!..~ 

,!-, TO"~!!V’Of

T I I i i

9.90-12.90m 15.90-19.20m

e e
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BH07~ 
Tonkin+TaylorTonkin + Taylor

BOREHOLE No.: BH06

CORE PHOTOS

BOREHOLE No..

BOREHOLE LOG

5774633.00 mN R.l. GROUND: 279.00m 
188SS03.00 mE 

R.l. COLLAR: 279.0Dm 

oe 
DATUM: MOTUHT1953 

.900 
SURVEY: Handheld GPS

SHEET 1 OF" 

DRILLED BY: Tony 

LOGGED BY: CAMY 

CHECKED: RWOT 

START DATE: 27/09/2018 

FINISH DATE 2710912018

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotorua 

lakefronl

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774\858.00 mN 

(NZTM2000) 1885049.00 mE 

R.L 279.00m 

DATUM MOTUHT1953

LOCATION: Rolorua Lakefront JOB No.: 1007467.1000.3 

HOLE STARTED’ 26109/2018 

HOLE FINISHED’ 261091201 B 

DRILLED BY Perry Geolech LId 

LOGGED BY OV\o1)S CHECKED RWOT

DRILL TYPE 5140 HQ Core Rig

DRILL METHOD RC

CO-ORDINATES: 
(NlTM:/OIXI)

DIRECTION: 

ANGLE FROM HORIZ.: CONTRACTOR Perry Geolecl’l lid

DESCRIPTION OF CORE

~

ORILL FLUID

SOILCII_r>eaI_C’..." COt\IOl&teftC,’’’’’’’"’r """""’..1OIMI>OIy

~OCI( _tI1..",~ "*",, l.bIle,......... ..,ongU’l oe_n:&’-

~
!
"

~ t
~
!

~ I. . t~ ~ ~..
~ ~ !

;m !:~t’H

ROCK DEFECTS

1j i Description
~ 
~

1 
<

F!I’III 10 med,um SAND, WIth trace of gravel, IrgMt 

grey. Med!um dense, mOIst 10 wel, poorly graded, 
gravel, fine to medIum. sub-rounded to sub-angular, 
unweathered to &I!gMy weatherlld. pumu;;e.

Uln

# =.::::- -=-- --J 
I .----,

~ 

1 
’"’~-, 
~’. 

...

1.1 Om . I.SSm Core loss.

. 

. ~~~l..!IiII\V~ 
=-ff.arJ4~ I-Lll[iiJ....,.I@(@ ~ 

, 
_ rJlt.::;.O.ITI J 

J_ .1. 
...,/ .i,

Med!um to coarse SAND WIth trace of clay. l!gMt grey 
Medium dense, moist to wet, poorly grilded

19.20-19.9Sm

SILT WIth minor sand and trace of day, yelloWIsh 
brown. Soft, wet. low plaStlcrty. sand, tine. burnt 
wood found Wlth!n core In th!. unIt.

Finll 10 medium SAND: ligMt grey. Medium den$!!, 
mOist. poortygraded.

Fine to coar511 SAND WlIh 50me .11t, trace of etay ilnd 

gravel, IrgMI grey. Loose. mOIst, well graded. gllwel, 
tine, sub-rounded to sub-angular, unweathered 

pumice 

3.25m - 3,A5m Core loss 

Fine to medium SAND, mmor silt; yeUoWlsh brown. 

Loose, wel, weN graded

400.450m CtlanlilU to SAND wllh mInor silt and 

Ilra...el,liIra...el,Iinetomedll.lm.

Fine to coarse GRAVEL WIth minor sand ilnd trace of 

511t: Wght grey. Medium den&!!, wet, well grilded, sub- 
rounded to i-Ub~nguhll, unweathered, pumice. 5and. 
fine 10 coarse. 

A.60m - A.9Sm: Core loss.

" 

~

"

~

O.
~

I.

,.

~ N=2

~

~

~

O. 

O. 

,. 

N-O

’" 

’" 

2" 

N_’

COMMENTS Lilke wilter depth 0.5 m

IiO,~~;~h



Tonkin + Taylor

SH07 SH07

BOREHOLE No..

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BOREHOLE LOG

sn04633.00 mN R.l. GROUND: 279.00m 
1 &85503.00 mE 

R.L. COLLAR: 279.00m 

O. 
DATUM: MOTUHT1953 

_90. 
SURVEY: Handheld GPS

SHEET 2 OF 4 

DRILLED BY: Tony 

LOGGED BY: CAMY 

CHECKED: RWQT 

START DATE’ 27/09/2018 

FINISH DATE: 27109/2018 DIRECTION: 

ANGLE FROM HORIZ.: CONTRACTOR Perry Geoteci’l Lid

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotcrua 

lakeftonl

CO-ORDINATES 
(?<ZTN;>OO(Jl

CO-ORDINATES: 
(NZTN2OOO)

DIRECTION: 

ANGLE FROM HORIZ.:

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000,3 

LOCATION: Rolorua 

Lakefront

CONTRACTOR Perry Geotech lid

~

DESCRIPTION OF CORE

~
~ 1 ~

~ ~ ~ !r I
~
~ ~ ~

t
.. ~
e ,
~ 8

;wr,~;.~’H

SOIL Cloudocan"", G<>IcMJ, """.t"en<:~ I en&1!’f ""’.....,.. ~,~

ROCI( w..alke,,,,~, ’,0101", 1.1><.., n__, "’."IIt~ umenyt"",

ROCK DEFECTS DESCRIPTION OF CORE

sn46JJ.oo mN R.l. GROUND: 279.00m 
1685503.00 mE 

R.l. COLLAR: 279.00m 

00 
DATUM: MOTUHT1953 

_900 
SURVEY: Handheld GPS

SHEET 3 OF " 

DRILLED BY: Tony 

LOGGED BY: CAMY 

CHECKED: RWOT 

START DATE: 27/09/2018 

FINISH DATE: 2710912018

~ 
~ SOH.CI....._""’~,,<.<>n.,..encJ’d.n.ry_’..u’.."I..tlClt\l

ROCK DEFECTS

r ~ !
~

i ! ! I ~
~

. r I ~!.
~ ~ II { "~ t Onctlpllon 3
.. ~ ~

, ~i 0

~~ ~ , 0 ~ A AddltJonaJQtn.ervahons

8

;am ~e~:<t! IU~M

.~ 
~

, 

Ii ~ DnClIption

~oc,( _.,..; _, IA
. 

~A"" ",,_III. ""...."!.O"""

UIU

Fine to medium SAND. minor sih and gravel. trace of 

day, light grey. Medium dense. mOist to wet, gravel 
fine to coarse, pumice 

5.05_6.90m Ch.ngnlo bllllhld./kll/efln with. wong 
lulfYI imea.PumlC. ,....itycru.h.d.

Sandy SilT. light grey. Soft to firm, wet, low 

plaslldty,dllatant,und,fine.

~ 

~

6.17m-6.045m Core loss

Fine to medium SAND. minor Slh and gravel, trace of 

day, (as above),

Sandy SILT With minor day; light grey. Soft. moist. 
low plastiCIty. dllatant; sand. fine. &.and content 

decru5fls With dep .

.. 

j 
~ Fine to medium SAND With some silt; greenish grey. 

: Loose. wet, weM graded.

7.85m - 7.95m Core 1055.

Sandy SilT; Ilgl"1t grey. Soft to firm, wet, low 

pJUllclly. dilatanr, sand. fine to medium

Fine to coarse SAND WlIh some Silt, light grey. Very 
Ioo&e to looloe, wet. welt graded

9.30m - 9.045m Core loss.

Fine to coarse SAND WlIh some Silt, light grey. Very 
loo&e to looe, wet, well graded.

COMMENTS lake water deplh 0.5 m

S.S

,~ 

’" 

’" 

N"

’145- ’4 30m. Cr.lnllIIID SILT Wltr. mlnOl nnd .nd 

mlno/clly.

SILT With minor sand and trace 01 clay. light grey. 
Firm to stiff, mOist to wet, low plastlC/ly, dll tant; 

sand. line

1190_ ’350m ChlngulDmQ,SI.

13_50- ’4l0m SILTwltt1 mlllorund.cl.y.ndg/.....I. 
lin..

SILT Wl SOffie gravel, minor sand and trace of day. 
Ilgnt grey. F!rm to .bff, mol.t to wet, low plUllcity, 
dllatant, sand,fine,gravel,fine to medium.

COMMENTS la.k:e water depth 0.5 m

HO,~~:::h HD~~;::h
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,~ 
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~
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’" 
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Tonkin+Taylor

BOREHOLE No.:

BH07 ~ 
Tonkin+Taylor

BOREHOLE No.: BH07

BOREHOLE LOG
CORE PHOTOS

5774633,00 mN R.l. GROUND: 279.00m 
18855OJ.OO mE 

R.l. COLlAR: 279.00m 

O. 
DATUM: MOTUHT1953 

SURVEY: Handhl’!ld GPS 
-90~

SHEET" OF " 

DRILLED BY: Tony 

LOGGED BY: CAMY 

CHECKED: RWOT 

START DATE: 27f09/2018 

FINISH DATE: 27/09/2018
DRilL METHOD RC

CO-ORDINATES: 
(N2T~2OOO1 JOB No.: 1007467.1000.3

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotorua 

Lakefront

DIRECTION: 

ANGLE FROM HaRIZ.:

~ 

.8

RwaT
DESCRIPTION OF CORE

~

t 1 ..
.1 ~
~

..

I I !: ~
... ,

~
~ ~ 1i

~ 1i ~

~

um ~:.:.u

’"

’"

’"

N.,

SOIlClou.1lCi1b_oaIau,.""".....""1/d...."Y.moI"Y,........,o:rty

ROCK 1’k.o1h"’"’D. _, r.",~ n_, 01’’’’’1111\, "._nt.~

CONTRACTOR Perry Geotech ltd

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774633.00 mN 

(NlTM2000) 1885503.00 mE 

R.L 279.00m 

DATUM MOTUHT1953 DRILL FLUID

LOCATION: Rotorua Lakefront 

DRILL TYPE S140 HQ Core Rig

ROCK DEFECTS

! 

.9 r 

~~j ; OeloCllpUOn

~& Addition.IObs.NatlOns

SILT With minor gravel,wndand trace of clay: light 

grey. Firm to stiff, mOist to wet, low plastlcrty. dllatant. 
saM. fine, gravel, fine, pumICe, brecoa. 

, 5.’ Om - , 5,45m Core lOlli,

IUn

3.45-6.45m

SILT With minor gravel, &and and trace of clay, (as 
above), Becormlll 50ft.

~ ~

16.60m - 16.96m Core loss.

SILT With minor graWll, &and and trace of clay, (as 
above).

. 

i. 
~ 

~ ~n::eg~~I;~I~’f~~::U~:~~’;;I~g~~;;,C~I~~I~~~:~:~IY 
boulder emplacement. 

SILT With minor clay; lighl grey. Soft to stiff, moist 10 

wttt,lowplasbClly,dllatant.

~ ~

SILT WIth same &and and gravel; light grey. Firm to 

stiff, mOist to wet, moderate plasticity; sand, coarse, 
gravel, fine.

~ :J

lS.25m - lSASm Core 10".

SILT With minor clay and trace of gravel, light grey. 
Firm 10 stiff, mOist to wttl, moderate plasticity, gravel, 
fine.

, 

~ 
. 

~ 

.i 
I 

}

~ ~ ~

Unweathered, light grey, fine, BRECCIA. Moderately 
strong, pumice and breCCIa likely Ignimbrite. 
Fractured by dnUmg. 

SILT With minor clay and gravel, light grey. Firm, 

mOist, dllallnt; gravel, fine 10 medium, sub-f"ounded 

losub-angular,unwttathered.

19.95m: Tatget depth

’,’

’.’

:!il 16.

’.’

’.’

,~ 

’" 

’" 

N.5
__ 

IrS ’!-bll9Qo ~~..j~~~ -IIWv~,,~ 
._- 

~1-IQ"} --[~. [7(j-- r.’O]’-;M~ ’
. 

- - 

~ 
", 

- .:;.1 Tonkin "~ylOf -ll:’ ’\ If -__.

or T-, .J Jl, r

O.OO-3.45m

’" 

’" 

’" 

N..tS

O~ 

0" 

’" 

N.’

.....

k ’ 4t
! COMMENTS Lake water depth 0.5 m 
i HoloOeplh 
~ ’8 Sm

*4,



BOREHOLE No.: BH01

Tonkin+Taylor

BOREHOLE No.: BH01

Tonkin+Taylor
CORE PHOTOSCORE PHOTOS

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774633.00 mN 

(NZTM2OQO) 1885503.00 mE 

R,l. 279.00m 

DATUM MOTUHT1953

LOCATION: Rotorua Lakefront JOB No.: 1007467.1000.3 PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774633.00 mN 

(NZTM2000) 1885503.00 mE 

R.l. 279.00m 

DATUM MOTUHT1953

LOCATION: Rotorua Lakefront 

DRILL TYPE SHO HQ Core Rig

JOB No.: 1007467.1000.3 

HOLE STARTED 27JCJ912018 

HOLE FINISHED, 2710912018 

DRILLED BY Perry Geotech lid 

LOGGED BY CAMY CHECKED RWOT

DRILL METHOD RC

RWOT DRILL FLUID

’_~lC 2!.bJ,l ~L ~...~~,f lo/I~’r 
-- 

HO). 
- ~-5} -- B’~~ ~. 

_ f17 6’\ Jf’-:" 
. 

. T..~~.. 
...../ ~ ,.7 i .:J.T_ a.1-~’,."... 

6A5-9.60m

I’ _"jf’IP..71::b ’11 oo, ~_.l~~~e. 
’ 

. .’. I,{Q’l, ~.~. [i] -- ~.-~ 

.1 ,-\11 ()~~ 
_ 

- 

. 
. . 

I

~ 
TOIi~~~or

L..--:’ .i~"’i__
12.70-15.90m

, 

~ 
. 

~ 
8 

\ 

! 
~

15.90-18.90m

~ t .......: 

9.60-12.70m

,i"

e e
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~ 
Tonkin+Taylor

BOREHOLE No.: BH07

CORE PHOTOS

PROJECT: Stage 2: GI on lake Bafge 

CO-ORDINATES 577"633.00 mN 

(NZTM2000) 1 8eS503.00 mE 

R.l. 279.00m 

DATUM MOTUHT1953

LOCATION: Rolorua Lakefront 

DRILL TYPE SHO HQ Care Rig

JOB No.: 1007467.1000.3 

HOLE STARTED 27,uS12018 

HOLE FINISHED 27/0912018 

DRILLED BY Perry Geotecn LId 

LOGGED BY CAMY CHECKED RWOT

DRILL METHOD RC

DRILL FlUJQ

e

BH08~ 
Tonkin + Taylor

BOREHOLE LOG

BOREHOLE No.:

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotorua lakefront

SHEET 1 OF 4 

DRILLED BY: Tony 

LOGGED BY: CAMY 

CHECKED: RWOT 

START DATE: 28/0912018 

FINISH DATE: 28/09/2018

DESCRIPTION OF CORE

~ 
5 

~ 
SOIL C1u.,ficatlOl\ coIcu cor.,~ef"CyI_ty ~...e, &IlClly 

~

ROO( Wl!1I1r>ef’ng o;:oIour h.II’’C, ",me, Illergln. cemerlllhon

CO.ORDINATES 5774628 00 mN 

(NZ"IM;>(XX)) 1885487 00 mE

DIRECTION: O. 

ANGLE FROM HORIZ.: _90.

!I 2 ~
.0

i .~ ~

~ ~] ji

~ ~

~
UIH =t-,.u

RL. GROUND: 219.00m 

R.L. COLLAR: 279.00m 

DATUM: MOTUHT1953 

SURVEY: Handheld GPS

CONTRACTOR Perry Geotech Ud 

ROCK DEFECTS

I ~ E ~

I .e

1
.

~i ~ Deacnptlon

g 0

~
.it ~ & AddlllONlIOblJervilllOnlJ

BItaR

~ 

5

SILT with minor sand, trace of clay; dark 

yellOWIsh brown Very soft, satUlated, low 

plastiCity, dilalant, sand, fine

’ 0 95m ~ 145m Core loss

.::~~-- 
_ro~ 

.,../,

18.90-19.95m

SilT With mtnor sand, trace of clay, (as above)

Fine to medium SAND, minor silt. light grey 
. Dense, m()jst to wet, dilatant, well graded 

I Silty fine to medium SAND, dark yellOWIsh 
brown Loose, most to wet, well graded 

1 2.50m - 310m Core loss 

~

Fine to coarse SAND with minor gravel, trace of 

silt; light blUish grey Medium dense, saturated, 
well graded, gravel, fine, pumiceous

i 
~ 

~ 
i 

j

400m - 460m Core loss

Fine to medium GRAVEL with minor silt and 

sand. light grey. Dense, wet. sub-rounded to sub- 

angular, unweathered, sand, fine to medium, 

pumice

~ !8

O~ 

O~ 

O~ 

~ N_O

~

2n 

3~ 

,~ 

~ ~ N""

~ ~

,~ 

,,, 

", 

~ g: N_..

. 

05....

COMMENTS lake water depth 05 m 

,...".,., 
1995m 

ble125



~ 
Tonkin + Taylor

BOREHOLE LOG
SHoa SHoa

BOREHOLE No.:

~ 
Tonkin + Taylor

SHEET 2 OF 4 

DRILLED BY: Tony 

LOGGED BY: CAMY 

CHECKED: RWOT 

START DATE: 26/0912016 

FINISH DATE: 26/09/2016 

CONTRACTOR Perry Geotech LId

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotorua Lakefronl

CO-ORDINATES 5774626.00 mN 

(NZTMlOOO) 1885487.00 mE

DIRECTION: 0" 

ANGLE FROM HORIZ.: -90"

RL GROUND: 27900m 

R.L. COLLAR: 279.00m 

DATUM: MOTUHT1953 

SURVEY: Handheld GPS

BOREHOLE LOG

BOREHOLE No.:

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotorua Lakefroot

SHEET 3 OF 4 

DRILLED BY: Tony 

LOGGED BY: CAMY 

CHECKED: RWOT 

START DATE. 26/0912016 

FINISH DATE 26/09/2016

DESCRIPTION OF CORE

~
~ 

i ’oc "’u,.~"~ -. _.."" ,-, ~".. ...~, 

~

ROCK DEFECTS

SOIl OIIu.thcafiOl\COIOI.o’ co-.Llle!’CyloerallY mollture,plilSlocny

~

~ l~ i .~
I!

~
.~ ~ I

~ ~ ~ ji i
~

~ " ~ g
~ ,8

!JIB ~~I’H

ii t 
I ~RCX:X’lllNItetlfIQ.COIOUr.to’lC...me.SI’ergln,~.loon

DESCRIPTION OF CORE

ROO< Weatr>erHlQ.COIOuI IllJ’iC,name,Sltergln,cel"lefllaloon

UIlIiIIl

[)escnpllon

~ 

! 
~

~ 

~
~ 
, 

8

Fine to medium GRAVEL with minor sill and 

sand, light grey Dense, wet, sub-rounded to sub- 

angular. unweathered. sand. fine 10 medium. 

pumice

&. Addltlonill Obselv.llllOns

6 25m. 645m Core loss

SILT With minor sand and gravel. light grey Soft. 

wet. low plasbclty. dilatant. sand. fine to coarse. 

gravel. fine 10 medium. sub-rounded to sub- 

angular. unweathered 

6,60.67’m Chilngntodllillllrlt,rlpJd

~:~I~~S,l’m:Ch’rlgeS 110 SILT with minor SInd. fin. 110 

61". 750m Ch.nglslIO SILT With tr..;e SI"d.ftrm

Sandy SILT. light greYIsh green, Soft. wet, 
dilatant, sand, fine, becomes more green down 

lICU!........................,..."....,............,... 

1 10m. 195m Core loss

Sand S"ILr:"’f s’ b:.;)’"’’

Stlty fine SAND. light grey. Loose, wet, poorly 
graded 

’!iO".’Om Ch’’’gestogrelrllshgrly

~ 
. 

~ 
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I 
.

Fine to coarse SAND with some silt. light grey 

Very loose, wet, well graded

9 30m. 9 45m Core loss

Fine to coarse SAND with some silt, (as above)

~ 
~ 

~ COMMENTS Lake willer deptn 05 m

Silty fine to medium SAND. light grey Loose, 
wet, well graded
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Gravelly fine SAND. light grey. Medium dense. 
mOtst, gravel, fine. sub-rounded to sub-angular. 
unweathered, pumice 

SILT. minor clay, trace of sand, light grey Firm, 

mOtst, low plasticity, dilatant, sand, fine. 

50 mm lens Fine SAND, minor silt, light grey 
Medium dense. mOist 

SilT. minor clay, trace sand (as above) 

Fine to medium SAND Wltn minor silt and gravel, 

light grey Medium dense, mOist to wet, gravej, 
fine to medium, sub-rounded to sub-angular, 
unweathered. bleccia and pumice 

105Om. 10 85m Core loss 

Fine to medium SAND Wltn minor Silt and glavel. 
(as above)

SILT WIth minor clay and sand, light grey Hard, 

dry, low plasbcity, dilatan!. sand, fine, becomes 

mOle sandy down the Unit 

SAND, some silt, light grey Medium dense, 

mOtst, dtlalant; sand, fine, sill decreases down 

SILT With minor clay and trace sand. light grey 

Hard. mOtst to wet, low plasbclty. dllatant, sand, 
fine
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CO-ORDINATES 577462600 mN 

INZTM1OOO) 166548100 mE
RL GROUND 279.00m 

R,L. COLLAR: 279.00m 

DATUM: MOTUHT1953 

SURVEY: Handheld GPS
DIRECTION. 0" 

ANGLE FROM HORIZ -90" CONTRACTOR Perry Geotech lid 

ROCK DEFECTS
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Tonkin + Taylor
BOREHOLE LOG

BH08

BOREHOLE No.:

PROJECT: Stage 2: GI on lake Barge 

JOB No.: 1007467.1000.3 

LOCATION: Rotorua Lakefront

CO-ORDINATES sn42B 00 mN 

(NZT’oI1OOO) 188548700 mE

SHEET. 4 OF 4 

DRILLED BY: Tony 

LOGGED BY: CAMY 

CHECKED: RWOT 

START DATE: 28/0912018 

FINISH DATE. 28/09/2018

R.L. GROUND: 279.00m 

R.L. COLLAR: 279.00m 

DATUM: MOTUHT1953 

SURVEY: Handheld GPS
DIRECTION: O’ 

ANGLE FROM HORIZ.: .90’

DESCRIPTION OF CORE
~

~ i ~ ~ t

~
.< I !

~ .r f I . E

SOIL O....h~~on. COlOur cor.L"Iet’C)’ I _IV I"OIst...e, 1l1..11C~1 ~

~ .~ ~ ~!~ ~r
~ ~

J:I8 ROCX ~Dtne"ng, eabi.I’, flt>’lC. rlilme, luergth, cerrenl:iJlIon ~ .~
~

IUIiIAYom ~.r’f!

15 OOm . 15 45m Core loss ""

",

",

~ 0 N"

CONTRACTOR Perry Geotech lid 

ROCK DEFECTS

Silty fine to coarse SAND With minor gravel. light 

grey Loose, Wilt, dllatant, well graded, gravel, 
fine to coarse, sub-rounded to sub-angular, 
unweathered, pumice.

15

SILT ’Nith some sand and minor clay; light grey 
Firm to stltl’, wet, low plasbclty, dllatant

~ ~

2n 

’" 

.n 

~ N-lI

SILT WIth some sand and trace of gravel, light 

grey Firm to stllf, wet, low plastiCIty, dilatant, 
sand, fine to coarse, gravel, fine to medium, sub- 
rounded to sub-angular, unweathered

~ 
17.60. rlOOm’Cn.nge,loSlLTw lomewond.nd 

mlnorgr.vel

3"’ ":-,e 4Sm Core loss ~
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30 

20
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i 

J

".45. li.OOm’Ch.ngn to SILT with minor sand .nd 

ts.eeolgr.y.1 

".70. ’i.2.5m. Ch.ngn to SILT with sOme sand.nd 

mlnorgr.y.l.pumlC..ndbr’C(I’

H ~
Sandy SILT, light brownish grey Firm, wet, low 

plasllClty, cStlatant, sand, fine to coarse ’~~:" 
..~~:~ 
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! COMMENTS Lake water depth 05 m 

)

", 

", 

’0 

N.’
li.SI.5m.loOMpumlC’ ~ 

1 9.95m: Target depth
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~~ Description 

~ & Addlllonal Ob.erYIIllon. ~
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Tonkin + Taylor

BOREHOLE No.: BH08

CORE PHOTOS

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774628.00 mN 

(NZTM.2000) 1865487.00 mE 

R.l. 279.00m 

DATUM. MOTUHT1953

LOCATION: Rotorua Lakefront 

DRILL TYPE S140 HC Core Rig

JOB No.: 1007467.1000.3 

HOLE ST ARTED 2810912018 

HOlE FINISHED 2810912018 

DRILLED BY Perry Geotech lid 

LOGGED BY CAMY CHECKED RYVOT

DRILL METHOD RC

DRILL FLUID
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BOREHOLE No.: BH08

Tonkin + Taylor

BOREHOLE No.: BH08

Tonki n + Taylor
CORE PHOTOSCORE PHOTOS

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774628.00 mN 

(NZTM2000) 1885487.00 mE 

R.L. 279.00m 

DATUM MOTUHT1953

LOCATION: Rototua Lakefront 

DRILL TYPE SHO HQ Core Rig

JOB No.: 1007467.1000.3 PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774628.00 mN 

(NZTM2000) 1665487.00 mE 

R.l. 279.00m 

DATUM MOTUHT1953

LOCATION: Rotorua Lakefront JOB No.: 1007467.1000.3

DRILL METHOD RC

HOLE STARTED 28J0912018 

HOLE FINISHED 2810912018 

DRILLED BY Perry Geotect\ lid 

LOGGED BY CAMY CHECKED RWOT RWOTDRILL FLUID
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Tonkin + Taylor

BOREHOLE No.: BHOB

CORE PHOTOS

Appendix C: Laboratory Test Results

PROJECT: Stage 2: GI on lake Barge 

CO-ORDINATES 5774628.00 mN 

(NlTM2000) 1885-487.00 mE 

R,L. 279.00m 

DATUM MOTUHT1953

LOCATION: Rolorua Lakefront JOB No.: 1007467.1000.3 

HOLE STARTED 28J0912018 

HOLE FINISHED 2810912018 

DRILLED BY Perry Geolech lid 

LOGGED BY CAMY CHECKED RWOT

DRilL TYPE SHQ HQ Core Rig

DRILL METHOD RC

DRILL FLUID
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C\- Hill Laboratories 
^\4~ TRIED, TESTED AND TRUSTED

R J Hill laboratories Limited 

28 Duke Steet Frankton 3204 

Private Bag 3205 
Hamitton 3240 New Zealand

IT 
0508 Hill lAB (44 555 22) 

T <64 7 858 2000 

E mal@hill-llils.co.nz 
W WNW.hiU-laboratories.com

() GEOTECHNICS

Certificate of Analysis Page 1 of1

Client: Tonkin & Taylor Lab No: 2088733 SPv1

Contact: Peter Molyneaux Date Received: 2~Nov-2018

C/- Tonkin & Taylor Date Reported: 05-Dec-20 18

PO Box 9544 Quote No: 80842

Hamilton 3240 Order No: 1007467.1000

Client Reference: 1007467.1000

Submitted By: Peter Molyneaux

Sample Type: 5011

Our Ref: 1008611.0.0.0jRep 1 

Customer Ref: 1007467.1000 

26 October 2018

Tonkin & Taylor - Hamilton 

711 Victoria Street, 

Hamilton 3240

Attention: Mr Dan Smith

Sampte Name: BHOS 2.3m SH071.2m SH08 Um

28-Nov-2018 28-Nov-2018 28-No1I-201e

lab Number: 2088733.1 2088733.2 2088733.3

Organic Matter g/100g dry wt 5.4 4.9 52

Ash g/100g dry wt 95 95 95

Dear Dan

Rotorua lakefront Redevelopment 

laboratory Test ReportSummary of Methods
The follOWIng table(.} g__ . briel lcnphon of the methods uaed to conduct the In. lyses for thi, job. The detection limit. given below .re tho.. <lttlml le in I rellltJYely elnn m.lJU: 

Detection limits m..y be higher /of Indl’llCluall.mplH ahould inauffieienl umple be available, or if the matrix requires that dilullon. be performed dUrlrll a~I.,.,. 
Unleu OIheIWIU! IndM;:aled. arnllyaes were pel10rmed al HIli Labofalooe.. 28 OJke Street. FnlnktOfl. Hamilton 3204 Sample from the above mentioned site have been tested as received according to your instructions. 

Test results are included in this report.Sample Type: 5011

Test 

Organic Matter 

Ash

Method Description 

Calculation: 1 00 ~ Ash (dry wt) 

Ignition in muffle furnace SSO.C, 6hr, gravimetric. APHA 2540 G 
22m ed. 2012.

Default Detection Limit Sample No 

0.04 g/100gdry wt 1-3 

0.04 g/100gdry wt 1-3

Sample was destroyed during testing. 

Description is enclosed for your information, but is not covered under the IANZ endorsement of this 

report. 

Please reproduce this report in full when transmitting to others or including in internal reports. 

If we can be of any further assistance, feel free to get in touch. Contact details are provided at the 

bottom of this page.

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

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of 

the analytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the 
client.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.
GEOTECH NICS L TO

~ ~,~
Report prepared by: Authorised for Geotechnics by:

\v/
SimT’n.lnal’lan 

lamlh.aultlorollhs 

cIocLlmenl 

201810261713.55+13’00’ 9r~4je/ZO~
Kim Harrison MSc 

Client Services Manager. Environmental

Sim Tirunahari 

Soils laboratory Manager 

Approved Signatory

Steven Anderson 

Project Director

9r~4j~
ACCREDITEO LABORATORY

AU tests reported 
herein have been 

performed in accordance 

with the laboratory’s 

scope of accreditation

Report checked by: IANZ

Steven Anderson 

Operations & Technical Manager

This document consists of 3 pages. 

26-0ct-18 

t :\geotech n icsgroup\projects \ 1 008611 \issu eddocu m ents\2 0181 026. rotoru a lakefron t red evel opm e nt. Sl. fin a I. re p 1. doclI

19-23 Morgan Street, Newmarket, Auckland 1023 I PO Box 9360, Newmarket, Auckland 1149 

p +64 9 356 3510 I enquiry@geotechnics.co.nz I www.geotechnlcs.co.nz

lab No: 20BB733 v 1 Hill laboratories Page 1 of 1

e e
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C
Ground Floor, 19 Morgan Street, Newmarket, Auckland 1023

PO Box 9360, Newmarket, Auckland 1149

p 64 9 356 3510
,--

GEOTECHNICS www.geotechnics.co.nz

Your Job No.: 1007467.1000

Site: Rotonua Lakefront Redevelopment Our Job No.: 1008611.0.0.0

BH No.: 5 Sample 10.: --- Depth: 3.10-3.15 (m)

Test Method Used: NZS 4402:1986 Test 7.1 One-Dimensional Consolidation

ONE-DIMENSIONAL CONSOLIDATION TEST

5.50
I II’ I

I I I
5.30

I
I I I

5.10 -

~

1’----, I ~4.90 ..-1-----

I
+

.2
4.70

I’ J
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I I J’"
4.50

1~
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> I

4.30

I
4.10 t :

~I I ~ f-l
f---

I I
3.90

I I II if
;

I I
3.70

1 10 100 1000 10000

Applied Pressure (kPa)

Void Coefficient of Coefficient of Volume

Pressure Ratio Pressure Increment Consolidation Compressibility
(kPa\ (e\ (kPa\ Cv(m’/vr) Mv(m’/MN)

As received 0 5.246

Preload 7.5 5.184 o to 7.5 NA 1.3

Load 15.1 5.056 7.5 to 15.1 8.7 2.7

Load 30.2 4.906 15.1 to 30.2 7.6 1.6

Load 60.3 4.687 30.2 to 60.3 6.8 1.2

Load 121 4.374 60.3 to 121 6.0 0.91

Load 241 3.983 121 to 241 5.6 0.61

Unload 121 4007 241 to 121 NA NA

Load 241 3.951 121 to 241 NA NA

Sample History: Undisturbed core trimmed at NWC.

Description’ SILT with trace of clay and trace of sand, soft, light greenish grey.

Initial Dry Density (Um’): 0.32 Initial Water Content: 249%

Solid Density (Um’): 2.00 (Assumed) Initial Saturation: 95%

Temperature During Testing: Max = 190C Min = 17 Oc

Remarks: The soil is light weight.

SQR of time fitting method was used. We have assumed a value of 2.00 Um’. The calculations

of void ratio are affected by the solid density value.

The test resulls are IANZ accrediled but the sample descriplion is nol IANZ accredited

Entered by: YK Date: 26/10/2018 Checked by: Sl Date: 26/10/2018

GEOTfCHNICS L TO 

NlS 4402 Test 7.1- One-Dimensional Consolidation (Root Time) Presentation

Pale 1 of 1 

Version 1.0: 8 October 2015

()
Ground Floor 

19 Morgan Street 

Newmarket 

Auckland 1023

Geotechnics Project ID 1008611.0.0.0 

Customer Project 10 1007467.1

Page 3 of 3

GEOTECHNICS
p. +64 9 356 3510

liquid limit, Plastic limit and Plasticity Index of Soils - ASTM Test D4318-17el (Method A)

TEST DETAILS

LOCATION 10 Rotorua lakefront Redevelopment - BHS_3.1S-3.25m

D~scription N/A 

N/A 

N/A 

N/A Depth NfA

Oa..

SAMPLE Geotechnics lD

Reference 

Description SILT with trace of clay and trace of sand, soft, light greenish grey.

SPECIMEN

Description

N/A 

N/A

ReferenclI! Depth N/A

Liquid Limit 

Plastic limit 

Plasticity Index 

AS Received Water Content

TEST RESULTS 

Not Obtainable. 

Non Plastic & Not Obtainable 

Not Obtainable 

247.0% 

TEST REMARKS

. The milterial used for testinl wu nilturill, ’r..aian pusinl42Sum sieve. . The liquid limit WillS done With il mech nicill device. The pl slic limit wu mechllnlullV roUed. A met.1 afOOl/ina tool 

WilS used . The soil WillS mechilniully pushed thfaUlh 11 42Sum sleve_ The milximum Ifilin sile WillS approximately <2mm. . Both the finltl liqUid limit ~nd Plilstic Limit results were 

unobtllnilble dunn, the COUl’S1! of testlnll . The umple descnptlon IS not IANZ ~ccredlted. . The umple deSCriptIon follows the "NZGS GUIdelines fOf fIeld descnptlon of SOIl ~nd rock"

This test result is IANZ accredited.

Approved By ST Date 26/10/2018

CEOT[CHNICS LTD 

ASTM . Tt’~’ 04318 17e I Auerberg
P~ge 1 or I 

\leHlon 4.1.31 August 2018



c
Ground Floor 

19 Morgan Street 

Newmarket 

Auckland 1023 Customer Project ID

Geotechnics Project 10 1008611.0.0.0 

1007467.1

GEOTECHNICS
p. +64 9 356 3510

Liquid Limit, Plastic Limit and Plasticity Index of Soils - ASTM Test D4318-17el (Method A)

TEST OETAILS

lOCATION 10 Rotorua lakefront Redevelopment - BH5_3.1S-3.2Sm

Description NIA 

NIA 

NIA 

NIA NIA

0...

SAMPLE Geotechnics 10

Reference Depth

Description SilT with trace of clay and trace of sand, soft, light greenish grey.

SPECIMEN Reference

Description

NIA 

NIA

Depth NIA

liquid limit 

Plastic limit 

Plasticity Index 

As Received Water Content

TEST RESULTS 

Not Suitable 

Not Suitable 

Not Obtainable

PROVISIONAL

TEST REMARKS

. The m~teriil wu unsuitlble for testina both the liquid Limit ind the J>lutlt limit. . The liquid limit Wi! done with iI ml!!chilniul device. The plutic limit Wi! mecnilnicillly rolled. A meul 

.roovinl tool wn used. . The soil wu mech.nicOllIv pushed throu,h. 42Sum siel/e. The m.lIimum ,r.i" sin wu .ppro.im.telv <2mm. . 80th the fin,1 LIquid LImit OI"d Plutic Limft results 

w@re unobt,i"OIble dun", th@couruoftesti",. . The umple descriptio" follows the "NZGS Guideli"@sforflelddeuriptio"ofsoila"drock".

This test result is IANZ accredited.

Approved By o.t. 18/10/20185T

GEOT[CHNICS l TO 

ASTM . Teu O~318.17e I Atterberg

Page 1 of 1 

Ver$lon 41.31 AugU$1 2018e

www.tonkintaylor.co.nz
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Normalized friction ratio, F
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3. Clays. silty clay to clay 

4. Silt mixtures - clayey silt to silty day

6. Sands. clean sand to silty sand 
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8. Very stiff sand to clayey sand. 
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5. Sand mixtures. silty sand to sandy silt 

-Heavily oyerconsolidated or cemented 

CPT-based .oil behavior type clauification chart by Robertson (1990)
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6. Sands. clean sand 10 silty sand 

7. Gravelly sand to dense sand 

8. Very stiff sand to clayey sand 
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9. Very stiff, fine grained.
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1000

Normalized Irictiofl ratio, F

,. Sensitive, fine grained 

2. Organic ,oils. peats 

3. Clays. silty day to clay 

4. Silt mixtures. clayey silt to silty clay 

5. Sand m ctures. silty sand to sandy silt 

*Heav ly overconsolidated or cemented 

CPT.based soil behavior type classification chart by Robertson (1990)
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Normalized friction ratio. F

1. Sensitive, fine grained 

2. Organic soil. . peats 

3. Clays. silty day to day 

4. Silt mixtures. clayey silt to silty day 

5. Sand milrt\lree - silty sand to sandy silt 

.Heavily overconsolidated or cemented 

CPT-based soil behavior type d.saification chart by Robertson (1990)

6. Sands. dean sand 10 silty sand 
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8. Very stiff sand to clayey sand. 

9. Very stiff, fine grained.
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Thicker lines represent the 50% probability of exceedence case and the thinner lines 10 the left and righl of the th cker lines represent the 85% and 15% probability of exceeduce 
cases respectively.
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CPT-baled soil behavior type classification chart by Robertson (1990)
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Thicker lines represent the 50% probllbiHty of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedanee 
ceaes respectively.
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Normalized friction ratio, F
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3. Clays. silty clay to day 
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CPT .based soil behavior type classification chart by Robertson (’ 990)
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Thicker lines represent the 50% probability of exceedence caN and the thinner lines to the left and right of the thicker linet represent the 85% and 15% probability of exceedanee 
cases respectively.
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Sv1d response 10 GWe LSN rnponse to GWD
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CPT Name NZGDID Investigation Date Event and Model (PGA & GlJVD) Magnitude PGA(g) GWl 1m) Trigger Method Settlement Method Pre-drill Depth (m) qc(MPa) Fs (MPa) V (kNlm’)

CPT11 110926 1108f1016 User Specified 6 0.075 1.581-2014 ZRB-2002 0 2 0.01 17

CPT12 110927 30107/2018 User Specified 6 0.075 1.591-2014 ZRB-2002 0 2 0.01 17

CPT13 110928 31107/2016 User Specified 6 0.075 1.581-2014 ZRB-2002 0 2 0.01 17

CPT14a 110929 3010712018 User Specified 6 0.075 1.581-2014 ZRB-2002 0 2 0,01 17

CPT15 110930 30107/2018 User Specified 6 0.075 1.581-2014 ZRB-2002 0 2 0.01 17

CPT16 110931 30107/2016 User Specified 6 0.075 1,5 BI-2014 ZRB-2002 0 2 0.01 17

CPT17a 110932 31107/2018 User Specified 6 0.075 1.581-2014 ZRB-2002 0 2 0.01 17

CPT18a 110933 31107/2018 User Specified 6 0.075 1.5 BI-2014 ZRB.2002 0 2 0.01 17

CPT19 110934 3110712018 User Specified 6 0.075 1.5 BI-2014 ZRB.2002 0 2 0.01 17

r CPT20 110935 31107/2018 User Specified 6 0.075 1.5 BI-2014 ZRB.2002 0 2 0.01 17

Thicker lines repreaenllhe 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedanee cases respectively.

(Assumed pre-drill values)
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Sv1d response to PGA LSN response to PGA
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(Assumed pre drill values)

CPT Name NZGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA(g, GI/oID(m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) y(kNim’)

. CPT" 110926 110812018 User Specified 6 0.075 1.581-2014 ZRB.2002 0 2 0.01 17

. CPT12 110927 3010712018 User Specified 6 0.075 1.581-2014 ZRB-2002 0 2 0.01 17

. CPT13 110928 3110712018 User Specified 6 0.075 1.581-2014 ZRB.2002 0 2 0.01 17

CPT14a 110929 3010712018 User Specified 6 0.075 1.581-2014 ZRB.2002 0 2 0.01 17

CPT15 110930 3010712018 User Specified 6 0,075 1,581-2014 ZRB.2002 0 2 0.01 17

CPT16 110931 3010712018 User Specified 6 0.075 1.581-2014 ZRB-2002 0 2 0.01 17

CPT17a 110932 3110712018 User Specified 6 0.075 1.581-2014 ZRB.2002 0 2 0.01 17

CPT18a 110933 3110712018 User Specified 6 0.075 1.581-2014 ZR8-2002 0 2 0.D1 17

CPT19 110934 3110712018 User Specified 6 0.075 1.581-2014 ZRB.2002 0 2 0.01 17

CPT20 110935 3110712018 User Specified 6 0.075 1.591-2014 ZRB-2002 0 2 0.01 17

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedanee cases respectively.
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Normalized frictioo ratio, F

,. Sensitive, fine grained 

2. Organic soils - peats 

3. Clays - silty clay to day 

4. Silt milrtures - dayey silt to silty day 

5. Sand mixtures - silty sand to sandy silt 

.Heavily O’IIerconsolidated or cemented 

CPT-based soil behavior type classification chart by Robertson (1990)

6. Sands. dean sand to silty sand 

7. Gravelly sand to dense sand 

8. Very stiff und to dayey sand . 

9. Very stiff, fine grained.
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Normalized friction ratio, F

1. Sensitive, fine grained 

2. Organic soils - peats 

3. Clays - silty clay to clay 

4. Silt mixtures - clayey silt to silty day 

5. Sand mixtures - silty sand to sandy silt 

"Heavily overconsolidated or cemented 

CPT-based soil behavior type dauification chart by Robertson (1990)

6. Sands - clean sand to silty sand 

7. Gravelly sand 10 dense sand 

8. Very stiff aand 10 clayey sand. 

9. Very stiff, fine grained.
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CPTDatlI L1quef.ction Sahty Fedor LiquefKtion 
Triggering

Soil Behaviour CI..lification Index Assumed Fines Contant & Soil 
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0.1 ’0

Normalized friction ratio, F

1. Sensitive, fine grained 

2. Organic loill - peats 

3. Clays - lilty clay to clay 

4. Silt mixtures - clayey lilt to silty day 

5. Sand mixtures - silty sand to landy lilt 

aHeavity overconaolideted or cemented 

CPT-hued soil behavior type classification chart by Robertson (1990)

6. Sands - clean sand to lilty sand 

7. Gravelly land to dense sand 

8. Very stiff sand to clayey land a 

9. Very ltiff, fine grained.
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Normalized friction ratio, F

e

1. Sensitive, fine grained 

2. Organic soils. peats 

3. Clays - silty clay to day 

4. Silt mixtures. clayey silt to silty day 

5. Sand mixtures - silty sand 10 sandy silt 

"Heavily ov8rconaolidated or cemented 

CPT-baaed soil behavior type classification chart by Robertson (1990)
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CPT Name NZGD 10 Investigation Date Event and Model (PGA & GWD) Magnitude PGA(g) GWQ(m) Trigger Method Settlement Method Pre-drill Depth (m) qc(MPa) Fs (MPa) y (kNJm~)

. CPT01 110916 3110712018 User Specified 6 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

. CPT02 110917 3110712018 User Specified 6 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

. CPT03 110918 3010712018 User Specified 6 03 1.581-2014 ZRB-2002 0 2 0.01 17

CPT04 110919 30107fl018 User Specified 6 0.3 1.581-2014 ZRB.2002 0 2 0.01 17

CPT05 110920 3010712018 User Specified 6 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

CPT06 110921 3010712018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 17

CPT07 110922 3010712018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 17

CPT08 110923 3010712018 User Specified 6 0.3 1.5 BI-2014 ZRB.2002 0 2 0.01 17

CPT09 110924 110812018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 17

CPT10 110925 3010712018 User Specified 6 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and lop of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.

(Assumed pre-drill values)
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CPT Name NZGDID Investigation Date Event and Model (PGA & GWO) Magnitude PGA(g) G’Ml (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) y(kNlmJ)

. CPT01 110916 31107fl018 User Specified 6 0.3 1.581-2014 ZRB.2002 0 2 0.01 17

. CPT02 110917 3110712018 User Specified 6 0.3 1.581-2014 ZRB.2002 0 2 0.01 17

. CPT03 110918 3010712018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 17

CPT04 110919 3010712018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 17

CPTOS 110920 3010712018 User Specified 6 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

CPT06 110921 3010712018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 17

CPT07 110922 3010712018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 17

CPT08 110923 3010712018 User Specified 6 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

CPT09 110924 11081.2018 User Specified 6 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

CPT10 11OQ25 3010712018 User Specified 6 0.3 1.5 BI-2014 ZR8-2002 0 2 0.01 17

Thicker lines represent the 50% probability of exeeedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedanee cases respectively.

(Assumed pre-drill values)
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CPT-based soil behavior type classification chart by Robertson (1990)
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CPT.based soil behavior type classification chart by Robertson (1990)
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Normalized friction ratio. F

e

1. Sensitive, fine grained 

2. Organic soils - peats 

3. Clays - silty clay to clay 

4. Silt mixtures - clayey silt to silty day 

5. Sand mixtures -silty &and to sandy silt 

"Heavily oyerconsolidated or cemented 

CPT-based soil behavior type clmfication chart by Robertson (1990)
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Normalized friction ratio. F

1. Sensitive, fine grained 

2. Organic soils - peats 

3. Clays. silty clay to clay 

4. Silt mixtures. clayey silt to silty clay 

5. Sand mixtures. silty sand to sandy silt 

*Heavily cwerconsolida1ed or cemented
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e
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6. Sands. clean sand to silty sand 

7. Gravelly sand to dense sand 

8. Very stiff sand to clayey sand. 

9. Very stiff, fine grained 
*

CPT.based soil behavior type classification chart by Robertson (1990)
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Normalized friction ratio, F

1 Sensitive, fine grained 

2. Organic SOils - peats 

3. Clays - silty day to day 

4 Sirt mixtures. dayey silt to silty day 

5 Sand mixtures - silty sand 10 sandy silt 

-Heavily overconsotidated or cemented 

CPT-based soil behavior type dasaification chart by Robertson (1990)
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Normalized friction ratiO, F

,. Sensitive, fine grained 

2. Organic soils. peats 

3. Clays. silty clay to clay 

4. Silt mixtures - clayey silt to silty clay 

5. Sand mixtures. silty sand to sandy silt 

.Heavily overconaolidated or cemented 

CPT.bned aoil behavior type classification chart by Robertson (1990)
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Normalized friction ratio, F

e
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2. Organic soils - peats 

3. Clays - silty clay to clay 

4. Silt mixtures - clayey lilt to silty day 

5, Sand mixtures -silty sand to sandy silt 

~Heavity overconsolidated or cemented 

CPT.based soil behavior type clanification chart by Robertson (1990)

6. Sands. clean sand to silty sand 

7. Gravelly sand to dense aand 

8. Very stiff &and to clayey sand.
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CPT .based soil behavior type clauification chart by Robertson (1 990)
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CPT-based soil behavior type classification chart by Robertson (1990)
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Thicker lines reprnent the 50% probability of exceedence case and the thinner linn to the left and right of the thicker lines represent the 85% and 15% probability of exceedance 

cases respectively.
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Sv1d response to GWD lSN response to GWD
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GroiJl’IC1.trflk’r Deplh 1m) GrtIUI’lItwaterDep1h(m)
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CPT Name NZGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA(g) GWD(m) Trigger Method Settlement Method Pre-drill Depth (m) qc(MPa) Fs (MPa) V (kNlm’)

.CPT11 110926 110812018 User Specified 8 0.3 1.581-20104 ZRB-2002 0 2 0.01 17

. CPT12 110927 30107f2018 User Specified 8 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

. CPT13 110928 31107f2018 User Specified 8 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

CPT14a 110929 30107f2018 User Specified 8 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

CPT15 "0930 30107f2018 User Specified 8 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

CPT16 110931 30107f2018 User Specified 8 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

CPT17a 110932 31107f2018 User Specified 8 0.3 1.5 81-2014 ZRB-2002 0 2 0.01 17

CPT188 110933 31107f2018 User Specified 8 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

, CPT19 "0934 31107f2018 User Specified 8 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

CPT20 "0935 31107f2018 User Specified 8 0.3 1.581-2014 ZRB-2002 0 2 0.01 17

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and lop of the thicker lin. represent the 85% and 15% probability of exceedance cases respectively.

(Assumed pre-drill values)
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(Assumed pre-drill values)

CPT Name NZGDIO Investigation Date Event and Model (PGA & GVVD) Magnitude PGA(g) GVIID{m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fa (MPa) y(kNlm’)

. CPT" "0926 110812018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 ’7

. CPT12 110927 30107(2018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 ’7

. CPT13 110928 31J07flO18 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 ’7

CPT14a 110929 3010712018 Uller Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 ’7

CPT15 110930 3010712018 User Specified 6 0.3 1.5 BI.2014 ZRB-2002 0 2 0.01 ’7

CPT16 110931 3010712018 Uller Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 ’7

CPT17a 110932 311’07f2018 User Specified 6 0.3 1.5 BI-2014 ZRB-2002 0 2 0.01 17

CPT188 110933 31107f2018 User Specified 6 0.3 1.581-2014 ZRB.2002 0 2 0.01 17

CPT19 110934 3110712018 Uller Specified 6 0.3 1.581-2014 ZR8-2002 0 2 0.01 17

CPT20 110935 3110712018 User Specified 6 0.3 1.581-2014 ZR8-2002 0 2 0.01 ’7

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance caBell respectively.
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NO SIGN OF EJECTED LIQUEFIED MATERIAL AT THE GROUND SURFACE. 

NO MORE THAN MINOR DIFFERENTIAL SETTLEMENT OF THE GROUND 

SURFACE {eg UNDULATIONS LESS THAN 25mm IN HEIGHT).NO 
APPARENT LATERAl SPREADING GROUND MOVEMENT (g ONLY 
HAIRLINE GROUND CRACKS). 
LIQUEFACTION CAUSES NO OR ONLY COSMETIC DAMAGE TO 

BUILDINGS AND INFRASTRUCTURE (BUT DAMAGE MAY STIlL OCCUR 

DUE TO OTHER EARTHQUAKE EFFECTS). 

LIQUEFACTION INDUCED DAMAGE: MINOR TO t.K)DERATE 

MODERATE QUANTITIES OF EJECTED LIQUEFIED MATERIAL AT THE 

GROUND SURFACE. 

MODERATE DIFFERENTIAL SETTLEMENT OF THE GROUND SURFACE 

(eg UNDULATIONS 25-1oo1M11N HEIGHT). 
LIQUEFACTION CAUSES MODERATE BUT TYPICALLY REPAIRABLE 

DAMAGE TO BUILDINGS AND INFRASTRUCTURE. DAMAGE MAY BE 

SUBSTANTIALLY LESS WHERE LIQUEFACTION WAS ADDRESSED 

OURING DESIGN leg ENHANCED FOUNDATION)

(I)

(I) LIQUEFACTION INDUCED DAMAGE: MODERATE TO SEVERE 

LARGE QUANTITIES OF EJECTED LIQUEFIED MATERIAL AT THE GROUND 

SURFACE. 
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SURFACE (eg UNDULATIONS MORE THAN 100mm IN HEIGHT); AND,()R 
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liQUEFACTION CAUSES SUBSTANTiAl DAMAGE AND DISRUPTION TO 
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UNECONOMIC IN SOME CASES. DAMAGE MAY BE SUBSTANTiAlLY LESS, 

AND MORE liKELY TO BE REPAIRABLE, WHERE LIQUEFACTION WAS 

ADDRESSED DURING DESIGN reg ENHANCED FOUNDATIONS AND 

ROBUST INFRASTRUCTURE DET A~ING)
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